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1.0 INTRODUCTION

This report, prepared by Golder Associates Inc. (Golder) for Holcim (US) Inc., presents the results of surface
water and groundwater monitoring conducted at the Ravensdale Site during the first quarter of 2020. The
quarterly monitoring was completed during February 2020.

1.1 Site Description

The Ravensdale Site (Site) is located at 28131 Ravensdale-Black Diamond Road in Ravensdale, Washington.
Figure 1 shows the Site location. For the purposes of this monitoring report, the Site is comprised of two distinct
areas: the Lower Disposal Area (LDA) and the Dale Strip Pit (DSP). The LDA encompasses about 7 acres and is
in the northwestern portion of the Site. The DSP, an area of about 6 acres, is in the southeastern portion of the
Site. The LDA and DSP are shown in Figure 2.

Historically, sand and coal mining operations occurred on the Site. The Site is currently owned and operated by
the Reserve Silica Corporation and is in the reclamation phase. The Site’s historical background and previous
environmental investigations are discussed further in Section 2.0.

1.2 Purpose and Scope

The purpose of the quarterly monitoring activities is to assess the groundwater and surface water conditions with
respect to potential impact from buried cement kiln dust (CKD). Previously, quarterly monitoring and reporting
activities were conducted under requirements of Post-Closure Care and Maintenance Permits issued by Public
Health — Seattle and King County (Public Health). The Site entered Agreed Order (AO) No. DE 16052 in
December 2019, which requires that the Site complete a Remedial Investigation/Feasibility Study (RI/FS) under
the Model Toxics Control Act (MTCA) and complete any necessary interim remedial actions as agreed upon by
the Washington State Department of Ecology (Ecology). An Rl Work Plan is being prepared under the
requirements of the AO. The Work Plan and supporting Sampling and Analysis Plan will describe the monitoring
that will occur in association with the RI. Until the Rl Work Plan is completed and approved by Ecology,
groundwater and surface water monitoring will continue under the requirements provided in the 2020 Post-
Closure Care and Maintenance Permit (PR0015708).

Monitoring and reporting are conducted in accordance with procedures established in the Sampling and Analysis
and Quality Assurance Project Plan (SAP/QAPP) (ARCADIS 2006). The SAP/QAPP was approved by the
Interagency Group (Washington State Department of Ecology, Public Health — Seattle and King County, and King
County Department of Development and Environmental Services) in a letter to ARCADIS U.S., Inc. (ARCADIS)
dated August 3, 2006 (Ecology 2006). Modifications to the SAP/QAPP related to sampling locations, test
parameters, and sampling frequency were agreed upon as documented in the ARCADIS March 3, 2008 letter to
Ecology. Madifications to the sampling frequency for a period of 3 years were agreed upon as documented in the
Golder April 9, 2015 letter to Public Health and a subsequent approval letter from Public Health dated April 7,
2016. An additional 2-year extension of the modifications to the sampling frequency was subsequently approved
by Public Health in a letter dated October 10, 2019. The variance expires on October 10, 2021.

The groundwater and surface water monitoring scope of work includes the following:

m  Quarterly collection of groundwater samples from six on-site shallow/alluvial groundwater monitoring wells
(MW-1A, MW-2A; MW-3A, MW-4A, MW-5A, and MW-6A) as part of the LDA monitoring program.
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m  Annual collection of groundwater samples from three on-site bedrock groundwater monitoring wells (MWB-
1LDA, MWB-2LDA, and MWB-3LDA) as part of the LDA monitoring program.

m  Annual collection of groundwater samples from four on-site bedrock groundwater-monitoring wells (MWB-
1SDSP, MWB-1DDSP, MWB-5DSP, MWB-6DSP) as part of the DSP monitoring program.

m Semi-annual measurement of water levels and field parameters in monitoring wells MWB-2DSP and MWB-
4SDSP.

m  Quarterly collection of surface water samples from Infiltration Ponds #1, Weir (or the constructed wetlands
located upstream if the Weir is dry), South Pond, and Still Well as part of the LDA surface water sampling
program.

m Annual collection of water samples from the culvert that discharges from the former mine Portal (the Portal)
as part of the DSP sampling program.

m Measurement of field parameters in water purged from the groundwater monitoring wells and directly from
the surface water areas. Field parameters include: groundwater level readings (in wells only), pH,
conductivity, temperature, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity.

m Analysis of the groundwater, surface water, and quality control samples for some combination of dissolved
arsenic, lead, iron, manganese, potassium, and total dissolved solids (TDS).

m Analysis of duplicate samples for quality control.

m  Quarterly Interceptor Trench monitoring for instantaneous flow volume and sampling for pH, TDS, and
turbidity.

Figure 2 shows the location of the monitoring wells and surface water collection points. Table 1 presents
construction details and water levels for each monitoring well.

2.0 BACKGROUND
2.1 Site Background

The following is a brief description of the historical mining and reclamation activities that occurred at the Site as
provided by ARCADIS (ARCADIS 2009). This section also includes a discussion of the quarterly monitoring
program.

2.1.1 LDA Background

The LDA is a former open pit sand mine that was reclaimed by placing CKD and other material into the mine
excavation from June 1979 to October 1982. The LDA was filled with approximately 175,000 tons of CKD.
Records indicate that a cap consisting of clay and up to 7 feet of overburden material from sand mining operations
was placed over the CKD.

Historically, high pH seepage surfaced along the slope west of the LDA. The outbreaks are primarily located
along the northern half of the western boundary of the LDA. The leachate drained through low-lying, marshy
areas and commingled with stormwater before flowing to the three infiltration ponds (the Infiltration Ponds as
shown in Figure 2) near the Ravensdale-Black Diamond Road (ARCADIS 2004). In 2013 a hew seepage
collection ditch was installed to intercept and collect the seepage (see Section 2.3.3 of this report), which then
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flowed inside a pipe to the infiltration ponds. In 2018, a water treatment system was constructed, and the high pH
water captured by the collection ditch is currently piped to on-site treatment area for pH neutralization and
dissolved metals removal. The treated water discharges from the treatment system to the infiltration ponds.

2.1.2 DSP Background

The DSP was created to mine the Dale No. 4 coal seam from the surface in 1946. Prior to 1946, the coal seam
was worked from an underground mine. The underground mining chutes were driven upward to the surface to
provide ventilation and allow the transportation of timbers into the mine. Construction of the mine allowed
groundwater to drain by gravity to the mine portal (Portal). The Portal has since collapsed, and now a pipe in the
collapsed Portal allows water to continuously drain from the mine under an Ecology Sand and Gravel General
Permit (Ecology 2005) with monitoring as described below. The Portal is located north of the LDA on the east
side of the main haul road.

The DSP was approximately 1,800 feet long (north to south), averaged 140 feet wide (east to west), and
averaged 40 feet deep. It was filled in the 1970s and 1980s with approximately 250,000 cubic yards of material
including CKD, borrow, and other materials pursuant to a permit from Public Health. It is estimated that about one
third of the DSP was filled with CKD (ARCADIS 2004).

2.2 Monitoring Locations
221 LDA

Shallow/alluvial monitoring wells were installed near the LDA in July 2005 and are monitored to assess the
shallow/alluvial groundwater conditions with respect to potential impact from the CKD. Four of the wells (MW-1A,
MW-2A, MW-5A, and MW-6A) are located around the infiltration ponds. MW-3A is located west of the high pH
seepage area. MW-4A, a background well, is located south of, and upstream with respect to groundwater flow
and surface water drainage, the high pH seepage area.

Bedrock monitoring wells were installed along the west side of the main access road, west of the LDA, in
December 2006 to assess bedrock groundwater conditions in the vicinity of the LDA. MWB-1LDA is located near
the northern tip of the LDA, MWB-2LDA is located near the center of the LDA, and MWB-3 LDA is located near
the southern end of the LDA.

The LDA surface water sampling locations were chosen to evaluate the high pH seepage in the vicinity of the
LDA. Infiltration Ponds #1 sampling location is situated in the westernmost infiltration pond. The infiltration ponds
are located at the north end of the Site, near Ravensdale-Black Diamond Road. The Weir is located north of the
access road to MW-3A immediately below the discharge point from the wetlands. If no flow is observed at the
Weir, the constructed wetlands upstream are the alternative sampling location. The South Pond is a closed
depression located west of MWB-2LDA near the southern end of the high pH seepage zone. The Still Well is a 2-
inch-diameter flush-mount well located along the high pH seepage zone west of the LDA.

The LDA groundwater and surface water sampling locations are shown in Figure 2.

2.2.2 DSP

The DSP bedrock groundwater monitoring program was required by Public Health and Ecology as a condition of
the CKD exemption as a dangerous waste on December 13, 1984 (Public Health 1984). The DSP bedrock
groundwater monitoring program includes four wells in the DSP area (MWB-1SDSP, MWB-1DDSP, MWB-5DSP,
and MWB-6DSP), which evaluate groundwater quality beneath, upgradient, and downgradient of the DSP.
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Groundwater discharging from the Portal is also monitored. The Portal was originally constructed to drain water
from the Dale Strip Coal mine. There are two additional monitoring wells (MWB-2DSP and MWB-4SDSP) located
in the DSP area that are being monitored for water levels and field parameters.

The DSP groundwater monitoring locations are shown in Figure 2.

2.2.3 LDA Interceptor Trench

The purpose of the Interceptor Trench is to intercept clean groundwater before the water enters the Lower
Disposal Area CKD deposit and direct the water away from the deposit. Monitoring is performed at the Interceptor
Trench outfall for flow, pH, turbidity, and total dissolved solids. The purpose of the monitoring is to ensure that the
trench is not collecting impacted groundwater.

2.3 Mitigation Activities
2.3.1 LDA Cover Upgrade

During September and October 2007, the existing soil cover on the LDA was regraded to provide positive
drainage at all locations, reduce overly-steep slope areas, and place a minimum 2-foot-thick clean soil cover over
the entire area, including locations where CKD was exposed at the surface. The construction activities are
described in the Construction Summary Report (Golder 2008a).

2.3.2 LDA Seep Collection System Test Trenches

During September and October 2008, test trenches for collecting high pH seepage were constructed (Golder
2008b). The purpose of this test system was to evaluate the feasibility of using a more extensive trench system to
collect high pH seepage that would otherwise discharge at the ground surface adjacent to the LDA. Details of the
test trench construction are presented in the Construction Summary Report (Golder 2009a).

Between October 2008 and September 2009, Golder monitored seepage flow rates from each of two test
trenches and the tightline discharge once per month, on average. A summary of activities and results of this
monitoring program is presented in the flow monitoring report (Golder 2009b).

2.3.3 LDA Seep Collection Ditch and Seepage Treatment System

In February 2013, a surface water collection ditch and concrete catch basin were constructed on the bench below
the main access road on the west side of the LDA. This system was installed to capture leachate seeps emerging
from the bank along the east side of the bench (west of the main access road) and direct them into the existing
tightline that carries flow from the test trenches to the infiltration pond. In April 2015, the 4-inch diameter pipeline
from the catch basin to the infiltration ponds, approximately 1,000 feet in length, was replaced with a 12-inch
diameter pipeline to alleviate plugging issues.

In December 2017, the seepage collection trench was further extended approximately 100 feet to the north to
collect additional seepage that was not previously captured. Seepage water was then redirected into a seepage
treatment system, which completed construction and started initial operations on September 28, 2018. The
treatment system uses carbon dioxide (CO2) sparging to neutralize pH levels and arsenic and lead adsorption
using an iron-based adsorption media.

During the initial year of operation, the system was operated intermittingly, with system shut-downs occurring as
various upgrades and modifications were completed. The upgrades were necessary to increase the long-term
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operational efficiency of the treatment system. The system began continuous operations in June 2019, with only
minor shutdowns occurring to complete routine maintenance.

2.34 LDA Interceptor Trench

In September 2013, a gravel-filled interceptor trench that included a perforated drain pipe and vertical
downgradient liner was installed south of the LDA to intercept clean groundwater moving in a northerly direction
prior to encountering the cement kiln dust in the LDA.

2.35 DSP Cover Upgrade

Cover upgrade activities began at the DSP in November 2010 and were completed in July 2011. Cover upgrade
activities included stripping surficial vegetation and topsoil, regrading the existing surface to establish positive
drainage, placing low permeability soil to provide a minimum 2-foot-thick layer at all locations, filling the existing
ditch along the northeast side of the DSP, replacing topsoil, and revegetating the cover surface.

2.4 Groundwater and Surface Water Monitoring Schedule

Various levels of groundwater and surface water monitoring have been conducted at the Site since 2002.
ARCADIS performed monthly and quarterly monitoring activities through the second quarter of 2009. Golder
assumed responsibility for monitoring activities in August 2009 and conducted groundwater and surface water
monitoring until April 2014. GeoEngineers performed groundwater and surface monitoring from May to December
2014. Golder resumed the groundwater and surface monitoring in February 2015.

241 LDA Groundwater Sampling

Groundwater monitoring of the shallow/alluvial monitoring wells generally occurred on a quarterly schedule from
July 2005 to September 2008. After the seep collection test trenches were installed, groundwater monitoring
frequency for the four wells around the infiltration ponds was increased to monthly through September 2009. At
the end of the formal test trench monitoring program in October 2009, the sampling frequency for these four wells
returned to quarterly.

Groundwater monitoring of the bedrock monitoring wells generally occurred on a quarterly schedule since
December 2006. A letter was submitted to Public Health dated April 9, 2015 requesting a variance to the LDA
bedrock groundwater monitoring frequency. In a letter to Golder dated April 7, 2016, Public Health granted a
variance for three years to reduce the monitoring frequency of the Ravensdale LDA bedrock wells to annually
(Public Health 2016). Public Health subsequently granted an additional 2-year extension to the variance in a
letter dated October 10, 2019 (Public Health 2019). The variance expires on October 10, 2021.

2.4.2 LDA Surface Water Sampling

Surface water monitoring of Infiltration Ponds #1, Weir (or the constructed wetlands located upstream if the Weir
was dry), South Pond, and Still Well generally occurred on a monthly schedule from February 2005 to June 2008
and then was reduced to the current quarterly schedule.

2.4.3 DSP Groundwater Sampling

Groundwater monitoring of wells MWB-1SDSP and MWB-1DDSP generally occurred on a quarterly schedule
starting in December 2002. Monitoring of well MWB-5DSP generally occurred on a monthly schedule from
December 2006 to June 2008 and then monitoring was reduced to quarterly. Groundwater monitoring of well
MWB-6DSP generally occurred on a quarterly schedule starting in December 2006. Groundwater levels and field
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parameters are being measured in wells MWB-2DSP and MWB-4SDSP on a quarterly schedule. Surface water
monitoring of the Portal discharge generally occurred on a quarterly schedule starting in March 2002.

In a letter to Golder dated May 16, 2012, Public Health granted a variance for three years to reduce the
monitoring frequency of the Ravensdale DSP wells and Portal to semi-annually (Public Health 2012). During this
variance period, groundwater monitoring of the DSP wells occurred during the first and third quarters each year.
During the second and fourth quarters, only water levels were measured in these wells. This variance expired in
May 2015. A letter was submitted to the Public Health dated April 9, 2015, requesting a variance to the
groundwater monitoring frequency. Pending approval, sampling of the DSP and Portal was reverted to quarterly,
starting with the August 2015 sampling quarter. In a letter to Golder dated April 7, 2016, Public Health granted a
variance for three years to reduce the monitoring frequency of the DSP wells and Portal to annually (Public Health
2016). Public Health subsequently granted an additional 2-year extension to the variance in a letter dated
October 10, 2019 (Public Health 2019). The variance expires on October 10, 2021.

244 LDA Interceptor Trench Sampling

The Interceptor Trench was monitored monthly from October 2013 to December 2014 and data showed that the
water being collected and discharged is not impacted. A reduction in monitoring frequency to quarterly was
approved by Public Health in an email to Joel Bolduc of Holcim dated January 2, 2015 (Public Health 2015). The
Interceptor Trench is being monitored for pH, turbidity, and TDS.

3.0 OPERATIONS AND MAINTENANCE OF THE LEACHATE TREATMENT
SYSTEM

The leachate treatment system first began operating in September 2018. System upgrades occurred from
December 2018 to May 2019 and included various upgrades and modifications to improve long-term operating
efficiency. The system began continuous operations in June 2019, with minor shutdowns occurring to complete
routine maintenance and continued minor modifications to improve long term operating efficiency.

The treatment system includes a 4,200-gallon mixing tank (steel rectangular box shaped tank) that receives the
influent water coming from the seepage collection ditch and piping. Water from the tank constantly flows through
the CO2 sparge unit, which continuously monitors the water pH and activates CO2 sparging when the water pH
exceeds 8.3. CO:zsparging continues until the pH reduces to 7.5. The sparged water is pumped back into the
mixing tank to maintain the neutralized the water within the tank. The influent flow, pumping from the tank and
through the COz sparge unit, and discharge from the sparge unit back into the tank are all specifically located in
different areas of the mixing tank to provide a constant circulation effectively providing pH neutralization
throughout the tank. The mixing tank contains a float switch activated discharge pump that activates when the
water reaches a set height within the tank, and turns the pump off when the water is lowered to the desired height.
Neutralized water pumped from the tank is discharged through filters and an iron-based adsorption media to
remove arsenic, prior to discharge of the water to the Infiltration Ponds.

The continuous pH monitoring system is connected to telemetry that sends pH readings and alerts to Golder
engineer’s cell phones if readings outside of the set ranges occurs allowing for response and trouble shooting.
Routine inspections of the treatment system are conducted approximately once every two weeks. The
inspections include routine maintenance activities such as cleaning scale off pump parts, hoses, and probes to
sustain continued operations of the treatment system. The treatment system has been effective in reducing the
pH of the seepage water to below 8 standard units and reducing metals concentrations before discharge to the
infiltration ponds. Table 5 provides the 2020 first quarter laboratory analytical data pre- and post- iron-based
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adsorption media showing the reduction in lead and arsenic concentrations. The validated laboratory analytical
report is provided in Appendix C.

The treatment system has been effective in reducing the impacts to groundwater in the immediate vicinity of the
infiltrations ponds that were historically observed in groundwater monitoring wells MW-5A and MW-6A. Additional
modifications and improvements are anticipated to occur to the treatment system during the MTCA cleanup
process to improve system performance, efficiency, and meet Site specific cleanup standards that are protective
of human health and the environment.

4.0 SAMPLING ACTIVITIES
The following section summarizes the sampling activities associated with the monitoring event.
4.1 Common Elements

411 Field Parameter Measurements

Field parameters for groundwater and surface water were measured as part of the sampling activities described in
the following sections. These measurements were performed with the following equipment:

m YSI ProDSS multimeter with pH, ORP (oxidation-reduction potential), conductivity, dissolved oxygen, and
temperature probes

m Hach 2100P Turbidimeter

4.1.2 Laboratory Analysis

Laboratory analyses were performed on samples collected from the various locations described in the following
sections. Although the analytic parameters varied between the types of samples, the following elements are
common to all the sampling and analysis activities:

m The collected samples were transported to the laboratory within appropriate sample hold times following
chain-of-custody protocols.

m The testing was performed by Analytical Resources, Inc. (ARI) of Tukwila, Washington.

m  All samples were tested for the following parameters using the methods indicated:

Arsenic (dissolved) EPA Method 200.8
Lead (dissolved) EPA Method 200.8
Potassium (dissolved) EPA Method 6010C
Iron (dissolved) EPA Method 6010C
Manganese (dissolved) EPA Method 6010C

Total Dissolved Solids (TDS) EPA Method 160.1

m Interceptor Trench samples were tested for the following parameters using the method indicated:
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4.2

pH Field Measurement
TDS EPA Method 160.1
Turbidity Field Measurement

Summaries of historical analytic data for the various sampling locations are presented in Appendix A.
Validated analytical laboratory data packages are provided electronically on the flash drive in Appendix C.
Monitoring data will also be uploaded to Ecology’s Environmental Information Management (EIM) System.

Sampling Procedures

421 LDA Groundwater Sampling

From February 12 to February 13, 2020, Golder sampled groundwater from the LDA shallow/alluvial groundwater
monitoring wells (MW-1A, MW-2A, MW-3A, MW-4A, MW-5A, and MW-6A) and bedrock monitoring wells (MWB-
1LDA, MWB-2LDA, and MWB-3LDA). The following methods and procedures were used in collecting the
groundwater samples:

Depth to groundwater was measured in the wells prior to purging and sampling. Table 1 presents depth to
water measurements and elevations.

Using dedicated tubing connected to a portable, stainless steel bladder pump or a peristaltic pump (if
groundwater elevation allowed), water from wells MW-1A, MW-2A, MW-3A, MW-4A, MW-5A, and MW-6A
was purged at a rate between approximately 275 and 450 milliliters (mL) per minute.

Using the dedicated discharge tubing connected to the dedicated bladder pump, water from wells MWB-
1LDA, MWB-2LDA, and MWB-3LDA was purged at a rate between approximately 350 and 400 mL per
minute.

Field parameters of pH, conductivity, temperature, dissolved oxygen, oxidation-reduction potential, and
turbidity were measured and recorded during purging at approximately five-minute intervals until parameters
were stable. Parameters were considered stable when three consecutive readings of pH, temperature, and
conductivity were within five percent.

Once the field parameters stabilized, the purging phase of the process was concluded. Groundwater
samples were then collected directly from the dedicated sample tubing. Samples collected for dissolved
metals were field-filtered through a 0.45 um in-line filter.

For quality control purposes, a duplicate sample was collected from MW-2A (labeled as MW-7A) and at
MWB-1LDA (labeled as MWB-7LDA).

Laboratory-provided containers were used to collect the samples. For each groundwater sample, one 500-
mL bottle preserved with nitric acid and one 1-Liter (L) un-preserved bottle were collected. The samples
were then labeled and placed in a cooler with ice.

All groundwater and quality control samples were analyzed for the parameters listed in Section 4.1.2. Analytical
results are discussed in Section 5.0, and the field parameters and analytical data are presented in Table 2.
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4.2.2 LDA Surface Water Sampling

On February 12 and February 13, 2020, Golder sampled surface water from the Still Well, South Pond, Weir, and
the Infiltration Ponds #1 sampling locations. The following methods and procedures were used in collecting the
surface water samples:

m Field parameters of pH, conductivity, temperature, dissolved oxygen, oxidation-reduction potential, and
turbidity were measured and recorded. These parameters were measured and recorded at each of the
surface water locations at the time of sample collection.

m Grab surface water samples were collected using dedicated sample tubing connected to a peristaltic pump.
Samples collected for dissolved metals were field-filtered through a 0.45 um in-line filter.

m  For quality control purposes, a duplicate sample was collected from Infiltration Ponds #1 (labeled as
Infiltration Ponds #2).

m Laboratory-provided containers were used to collect the surface water samples. For each surface water
sample, one 500-mL bottle preserved with nitric acid and one unpreserved 1-L bottle were collected. The
samples were then labeled and placed in a cooler with ice.

m The pH of the LDA surface water samples is typically high (greater than 10). Sampling protocol requires that
the preserved samples for dissolved metals analysis have a pH of less than 2 upon receipt at the laboratory.
In order to meet this requirement, the pH of the LDA surface water samples collected for metals analysis
were checked at the time of sample collection using pH test paper strips. If the pH was higher than 2, nitric
acid (provided by the laboratory) was added until the pH of the sample was less than 2.

All surface water and quality control samples were analyzed for the parameters listed in Section 4.1.2. Analytical
results are discussed in Section 5.0, and the field parameters and analytical data are presented in Table 2.

4.2.3 DSP Groundwater Sampling

On February 13 and February 14, 2020, Golder sampled groundwater from the DSP groundwater monitoring wells
(MWB-1SDSP, MWB-1DDSP, MWB-5DSP, and MWB-6DSP) and the Portal. The following methods and
procedures were used in collecting the groundwater samples:

m Depth to groundwater was measured in the wells prior to purging and sampling. Table 1 presents depth to
water measurements and elevations.

m Using the dedicated discharge tubing connected to the dedicated bladder pump, water from wells MWB-
1DDSP, MWB-1SDSP, MWB-5DSP, and MWB-6DSP was purged at a rate between approximately 400 and
700 mL per minute.

m Field parameters of pH, conductivity, temperature, dissolved oxygen, oxidation-reduction potential, and
turbidity were measured and recorded during purging at approximately five-minute intervals until parameters
were stable. Parameters were considered stable when three consecutive readings of pH, temperature, and
conductivity were within five percent.

m  Once the field parameters stabilized, the purging phase of the process was concluded. Groundwater
samples were then collected directly from the dedicated sample tubing. Samples collected for dissolved
metals were field-filtered through a 0.45 um in-line filter.
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m Grab water samples were collected from the Portal using dedicated sample tubing connected to a peristaltic
pump. The water quality parameters were measured and recorded at the Portal at the time of sample
collection.

m For quality control purposes, a duplicate sample was collected from MWB-6DSP (labeled as MWB-9DSP).

m Laboratory-provided containers were used to collect the samples. For each groundwater sample, one 500-
mL bottle preserved with nitric acid and one 1-L un-preserved bottle were collected. The samples were then
labeled and placed in a cooler with ice.

All groundwater and quality control samples were analyzed for the parameters listed in Section 4.1.2. Analytical
results are discussed in Section 5.0, and the field parameters and analytical data are presented in Table 2.

In addition, water levels and field parameters were measured in DSP monitoring wells 2DSP and 4SDSP.

4.2.4 LDA Interceptor Trench Sampling

On February 13, 2020, Golder sampled groundwater from the Interceptor Trench. The following methods and
procedures were used in collecting the groundwater sample:

m Field pH, turbidity, and the flow rate at the Interceptor Trench outfall were measured and recorded.

m Grab water samples were collected from the Interceptor Trench by placing the sample bottles under the flow
of water. pH and turbidity were measured and recorded at the Interceptor Trench at the time of sample
collection.

m Laboratory-provided containers were used to collect the sample for TDS lab analysis. One 1-L unpreserved
bottle was collected. The sample was then labeled and placed in a cooler with ice.

The Interceptor Trench sample was analyzed for the parameters listed in Section 4.1.2. Analytical results are
discussed in Section 5.0, and the field parameters and analytical data are presented in Table 4.

5.0 RESULTS
5.1 Preliminary Standards

Preliminary standards have been established from the Washington State Administrative Code (WAC) 173-200
and 246-290-310(3)(a) for some of the field parameters and analytes measured as part of the monitoring
program. These standards are presented in Table 3.

5.2 Method Detection Limits and Reporting Limits

The Method Detection Limit (MDL) is the minimum concentration of an analyte that the laboratory can detect
using the specified analytical method and equipment. The Reporting Limit (RL) is the lowest concentration that
the laboratory can report with certainty after adjustments have been made for sample dilution, sample weight, and
other factors.

Where the laboratory analytical results indicate non-detection (ND), the concentration of an analyte is below the
MDL. On the trend graphs presented in Appendix B, non-detections for sampling events prior to the December
2009 fourth quarter monitoring were plotted as fifty percent of the RL value. Beginning with the December 2009
fourth quarter monitoring event, non-detections are plotted as the MDL value, which is more representative of
actual laboratory results. Method Detection Limits are not available for all the historical data; therefore, non-
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detect data prior to December 2009 remains plotted as fifty percent of the RL value. For TDS results, non-detect
data are plotted at the RL.

5.3 Data Validation

All analytical data were subject to a data validation review. Data validation was conducted in accordance with the
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA 2014) and
the Site Sampling and Analysis and Quality Assurance Project Plan (ARCADIS 2006). Data reporting qualifiers
are included with the analytical results in Appendix A. Copies of the data validation checklist are included in
Appendix C, along with the raw analytical data packages provided by the laboratory. The data validation review
found that all the data were considered valid and usable.

54 Measurement Results

A summary of the groundwater field parameters and analytical results for the monitoring are included in Table 2.
Interceptor Trench results are provided in Table 4. Trend graphs of pH, TDS, and arsenic and potassium
concentrations measured in each monitoring well are presented in Appendix B.

Results observed during this monitoring round were generally consistent with previous sampling rounds. pH
levels and arsenic concentrations detected in the infiltration ponds and the two groundwater monitoring wells
(MW-5A and MW-6A) located immediately downgradient of the infiltration ponds continue to attenuate in response
to operation of the treatment system. Concentrations of arsenic in the infiltration ponds, MW-5A, and MW-6A over
the past 2 monitoring events have been detected at levels that are approximately one order of magnitude lower
than that encountered during the May 2019 monitoring round. Concentrations of lead in the infiltration ponds,
MW-5A, and MW-6A have also steadily decreased from levels encountered during the May 2019 monitoring
round. Concentrations of lead detected in all samples were below the preliminary standard. Monitoring results
since May 2019 indicate a sustained decrease in both arsenic and lead concentrations in the infiltration ponds and
in groundwater beneath and in immediately downgradient of the infiltration ponds. As the treatment system
upgrades are completed and the system is running continuously, subsequent sampling rounds will establish long-
term concentration trends under seepage treatment conditions.
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6.0 LIMITATIONS

Golder has prepared this report for the exclusive use of Holcim (US) Inc. and their authorized agents. It may also
be submitted to regulatory agencies.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted environmental science practices in this area at the time this report was prepared. No warranty
or other conditions, express or implied, should be understood. This report was prepared, in part, based on
previous investigations and data collected by others. Golder Associates Inc. is not responsible for any data that
were inaccurately reported by others and reproduced here.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/golder reports/2020 year/2020 1q/draft/1520304-r-revO-ravensdale 2020 g1 monitoring-042320.docx
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Table A-4a: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-1SDSP
Ravensdale Site, Ravensdale, Washington

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c S - s
o 9} = > @ >
% ) g c = < 2 € = 5 £ > = o IS
= = 5 = < o
Date =2 ggg 8~ %% °g Eg =) -3 £g E ] %
e2 |88 .| 8P | 50| go - | sE| &5 | 52 o o o
Sampled | =% |S3 28| 2% | © < ° £ c 8 -z | =8 0w £ 2 a =
28 |sme| E SE| T | 2| PR s | 2% < S
QT |6 e o3| @2 < o s | e o
° 8 |28 G
© =
2-Dec-02 69.87] 862.82 9.5 1690 - - - 7.29 910 0.04660] 0.00268 -
3-Mar-03 36.83]  895.86 11.5 1260 - - 2410 7.15 860 0.00973 - -
3-May-03 34.88] 897.81 12.8 1520 - -|  38.00 7.09 950 - - -
3-Aug-03 52.02]  880.67 19.19 1460 - - 11.40 7.01 990 - - -
1-Nov-03 53.61] 879.08 11.60 915 - - 8.97 7.19 1010[ 0.00858] 0.00070 -
1-Feb-04 32.75] 899.94 11.52 1033 - - 7.36 6.78 1060 - - -
1-May-04 42.50]  890.19 14.87 1126 - - 7.53 7.23 1020 - - -
1-Aug-04 49.26] 883.43 13.72 1234 - - 8.07 6.98 981 - - -
1-Nov-04 42.81| 889.88 11.88 1429 - - 9.06 6.92 1060[ 0.01000] <0.00100 -
1-Feb-05 33.62]  899.07 13.06 1615 - - 7.11 7.01 1020 - - -
1-May-05 34.88] 897.81 12.91 1459 - - 6.54 6.85 1000 - - -
1-Aug-05 43.80] 888.89 10.40 1472 - - 10.40 6.80 1090 - - -
1-Nov-05 52.80]  879.89 10.40 1458 - - 6.02 6.64 1100[ 0.01030] <0.00100 -
1-Feb-06 42.70]  889.99 10.40 1343 1.10 48.3 11.10 7.08] 11003 - - -
1-May-06 37.81] 894.88 11.52 1686 1.64 49.2 10.50 6.83 1100 - - -
1-Aug-06 46.11| 886.58 14.10 1357 2.33 43.0 10.70 711 1100 - - -
1-Nov-06 46.47|  886.22 - - - - - - - - - -
28-Dec-06 33.20] 899.49 - - - - - - - - - -
7-Feb-07 34.50]  898.19 - - - - - - - - - -
7-May-07 36.48]  896.21 15.19 1484 0.52 -83.4 6.78 7.60 1100 - - -
7-Aug-07 47.57| 885.12 11.21 1488 8.80 107.4 9.53 6.51 1200 - - -
27-Nov-07 51.25] 881.44 13.60 1483 1.82] -129.5] 434.00 7.11] 1000J] 0.00572| <0.00100 -
8-Feb-08 35.12] 89757 14.71 1489 3.11 - 10.20 6.97 1100 - - -
8-May-08 37.60]  895.09 14.50 1594 3.99 112.5 4.71 6.90] 1200 - - -
8-Aug-08 46.98] 885.71 13.27 1617 2.49 105.3 5.32 6.96] 1200J] 0.00782] <0.00100 5.6
1-Nov-08 43.35] 889.34 11.17 1096 7.29 127.1]  47.30 7.70 1100[ 0.00980] <0.00100 5.6
11-Feb-09 37.00] 895.69 10.28 1112 4.15 - 7.68 7.25 1100[ 0.00752] <0.00100 5.6
9-May-09 36.53] 896.16 13.87 1209 2.93 89.0 5.45 7.41 990 J| 0.00757] <0.00100 5.6
24-Sep-09 53.61] 879.08 12.10 1328 1.98 331.0 3.26 6.92 1200[ 0.00790] <0.00200 5.7
14-Dec-09 33.72] 898.97 10.20 1519 0.55 393.0 2.82 6.99 1100[ 0.00340] <0.00200 5.7
22-Mar-10 35.11] 897.58 10.90 1463 - 508.0 3.95 6.94 1200[ 0.01000] <0.00200 5.6
15-Jun-10 33.26] 899.43 11.00 1485 0.20 210.3 1.50 7.02 1100 0.01100] <0.00200 5.9
20-Sep-10 45.81| 886.88 11.30 1484 0.06 159.7 0.91 6.98 1100[ 0.00910] 0.00048 J 6.0
6-Dec-10 36.20]  896.49 10.70 1494 0.08 35.4 0.24 7.21 1200] 0.00680] 0.00034 J 5.2
28-Mar-11 35.07] 897.62 10.70 749 0.08 136.8 0.16 6.88 1100[ 0.00680] <0.00200 5.5
20-Jun-11 38.53] 894.16 11.40 1439 0.08 -19.2 0.21 6.99 1400[ 0.00460 J| <0.00200 5.5
26-Sep-11 50.43]  882.26 11.20 1249 0.07 38.5 0.41 7.01 1200 0.00450 J] <0.00200 5.7
13-Dec-11 51.30] 881.39 10.40 1308 0.06 50.3 2.03 7.07 530 0.00760| <0.00200 6.1
22-Mar-12 43.75] 888.94 10.60 1695 0.08 125.1 0.28 6.99 1200[ 0.01200] <0.00200 5.7
18-Jun-12 44.86| 887.83 Monitored Semiannuallyl
18-Sep-12 55.74]  876.95 12.90] 1506] 0.05] 99.5] 0.36] 7.08] 1300] 0.01000] <0.00040] 5.8
18-Dec-12 41.94| 890.75 Monitored Semiannuallyl
21-Feb-13 37.86] 894.83 10.40] 1730] 0.02]  131.5] 0.41] 7.27] 1200] 0.01300] <0.00040] 6.3
22-May-13 39.34 893.35 Monitored Semiannuallyl
20-Aug-13 49.40] 883.29 11.90] 1707] 0.05]  -37.6] 0.69] 7.00] 1240[  0.01020] <0.00010] 6.0
19-Nov-13 44.94| 887.75 Monitored Semiannuallyl
31-Mar-14 33.31] 899.38 11.20] 1256] 0.01]  103.5] 0.27] 7.00] 1200] 0.01310] <0.00010] 6.6
21-May-14 33.37 899.32 Monitored Semiannuallyl
15-Aug-14 45.31] 887.38 13.43] 1467] 0.71] -1.1] 2.32] 6.79] 1150] 0.01340] <0.00010] 6.1
14-Nov-14 44.83| 887.86 Monitored Semiannuallyl
10-Feb-15 35.97] 896.72 11.00] 1423] 0.04]  -109.4] 2.16] 7.00] 1200] 0.01300] <0.00010] 6.3
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Table A-4a: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-1SDSP
Ravensdale Site, Ravensdale, Washington
. Gen. .
Field Parameters Dissolved Metals (mg/L)
Chem
c S
— & 2s > S
oae | 22 (2B B5 |28 |32 |88 55 | 0|22 5 | 3 | 3
Q TT .| o9 So | §go - | aE | 5 | & 0 B 7]
Sampled | =% |S3 28| 2% | © < ° £ c 8 -z | =8 0w £ 2 a =
=9 |eame| E SE| 2| S22 | R s | e~ < S
g% |5 S 32| @ g5 g |2 o
a @ S o @ T
4-May-15 38.67| 894.02 Monitored Semiannually1
4-Aug-15 49.21 883.48 12.50 1253 0.04 -100.7 0.26 7.07 1230f 0.01390| <0.00010 6.1
5-Nov-15 56.85 875.84 11.20 1159 0.02 57.4 0.91 6.75 1190] 0.01490| <0.00010 7.0
8-Feb-16 33.02] 899.67 11.60 1429 0.00 167.6 0.10 7.05 1190| 0.01940| <0.00010 6.7
2-May-16 37.48 895.21 Monitored Semiannually2 Monitored Annually2
22-Aug-16 49.78] 882.91 12.10] 1232] 0.06] -143.8] 0.77] 7.00 Monitored Annually®
1-Nov-16 47.49| 885.20 Monitored Semiannually2 Monitored Annually2
31-Jan-17 35.57] 897.12 11.10] 1620] 0.05] -241.6] 0.24] 6.99 1260] 0.02180] <0.00010] 6.7
30-May-17 34.70[ 897.99 Monitored Semiannually2 Monitored Annually2
16-Aug-17 4432 888.37] 11.90]  1621] 0.12] -144.5] 0.47] 6.97 Monitored Annually?
9-Nov-17 44.71| 887.98 Monitored Semiannually2 Monitored Annually2
28-Feb-18 32.04] 900.65 10.70] 1278] 0.16] -58.5] 0.11] 6.82 1244]  0.02240] <0.00010] 6.5
1-May-18 33.99( 898.70 Monitored Semiannually2 Monitored Annually2
22-Aug-18 47.95| 884.74] 11.97]  1246] 1.17] 4.10] 0.17] 6.88 Monitored Annually?
6-Nov-18 52.94 879.75 Monitored Semiannually2 Monitored Annually2
12-Mar-19 33.09] 899.60 10.40] 1157] 0.55] -23.0] 0.62] 6.81 1200] 0.02]<0.0001 | 0.95
8-May-19 34.37( 898.32 Monitored Semiannually2 Monitored Annually2
27-Aug-19 47.88] 884.81] 1251]  1314] 0.15] Note 1] 0.39] 6.80 Monitored Annually?
13-Nov-19 47.03| 885.66 Monitored Semiannually® Monitored Annually2
14-Feb-20 31.08] 901.61 10.60 1249 0.38 -82.2 0.10 6.61 1230/ 0.01830( 0.0001 U 6.4
Preliminary b
Standard® - - - 700 - - -] 6.5-85 500 TBD 0.05 -
Notes:
Top of casing elevation (feet msl):  932.69
- Not measured or not available
< Analyte not detected above the reporting limit shown
1 Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
May 16, 2012
2 Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated

April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.

a Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest
b Site background arsenic value to be determined (TBD)

U Data validation code; not detected at the Reporting Limit (RL)

J Data validation code; estimated value

J+ Data validation code; estimated value with positive bias

°C Degrees Celsius

Note 1 ORP measurements not available due to faulty sensor.

umhos/cm Micromhos per centimeter mg/L Milligrams per liter

feet bmp Feet below measuring point mVv Millivolts

feet msl Feet above mean sea level NTU Nephelometric Turbidity Unit
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Table A-4b: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-1DDSP

Ravensdale Site, Ravensdale, Washington

152030420
Page 1 of 2

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c 35
. & 2s > S
$sl8c-| e | 22|28 |58, 2|9 e
Date %g g%g §8 %% g Eg 3= I; g E S 2
+ T [ > O T o — a = = S D () o *
Sampled | =5 [S3 8| 2% | © < ° £ 8 sz | 28 o £ 2 a =
28 |cme| § SE| 37 | s | F s | 27 < °
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2-Dec-02 87.28] 844.49 11.1 557 - - - 7.72 540 0.03270] <0.00050 -
3-Mar-03 48.63| 883.14 12.0 623 - - 24.00 7.48 370 0.00708 - -
3-May-03 47.12| 884.65 12.1 548 - -| 264.00 7.54 440 - - -
3-Aug-03 64.60] 867.17 23.23 675 - -] 195.00 7.36 450 - - -
1-Nov-03 66.14] 865.63 11.0 400 - - 15.50 8.10 437] 0.00603] <0.00050 -
1-Feb-04 46.55| 885.22 10.68 455 - - 8.70 715 440 - - -
1-May-04 55.82]  875.95 13.61 508 - - 12.40 7.58 429 - - -
1-Aug-04 61.89] 869.88 13.15 585 - - 15.70 7.47 399 - - -
1-Nov-04 56.83] 874.94 10.94 655 - - 9.40 7.22 477] 0.00308] <0.00100 -
1-Feb-05 47.31| 884.46 12.80 778 - - 8.39 7.35 451 - - -
1-May-05 48.60] 883.17 12.86 743 - - 4.22 7.25 432 - - -
1-Aug-05 56.80]  874.97 14.17 746 - - 3.10 6.99 518 - - -
1-Nov-05 66.85]  864.92 10.20 702 - - 5.36 7.11 470 0.00360] <0.00100 -
1-Feb-06 47.88] 883.89 10.11 648 0.71 109.4 2.72 7.53 450 J - - -
1-May-06 52.23] 879.54 12.22 686 1.82 43.7 3.68 7.43 450 - - -
1-Aug-06 50.41] 872.36 12.28 665 1.06 -74.0 14.20 7.36 480 - - -
1-Nov-06 61.84] 869.93 - - - - - - - - - -
28-Dec-06 48.26] 883.51 - - - - - -
7-Feb-07 49.64| 882.13 - - - - - - - - - -
7-May-07 53.24] 87853 12.44 722 0.74] -150.8 6.06 7.94 470 - - -
7-Aug-07 60.45] 871.32 13.76 712 0.79 -50.0 4.53 7.28 500 - - -
27-Nov-07 63.40]  868.37 14.41 711 0.45] -194.4 7.07 7.34 470J] 0.00289] <0.00100 -
8-Feb-08 49.23]  882.54 14.07 737 0.62 - 6.28 7.46 500 - - -
8-May-08 51.31] 880.46 13.52 793 0.55 27.9 4.42 7.40 520 J - - -
8-Aug-08 59.69] 872.08 13.73 812 0.67 -24.7 9.33 7.37 560 J| 0.00226] <0.00100 <3.0
1-Nov-08 57.38] 874.39 14.75 619 0.89 -42.5 4.40 7.45 480] 0.00222] <0.00100 <3.0
10-Feb-09 50.92] 880.85 6.50 618 10.51 -| 655.00] 7.693J 530 0.00219] <0.00100 3.0
9-May-09 51.25] 880.52 13.95 637 2.21 39.3 5.87 7.74 540 J| 0.00242] <0.00100 <3.0
25-Sep-09 65.46] 866.31 13.20 678 2.25 331.8 2.29 7.15 570] 0.00180 J| <0.00200 3.3
17-Dec-09 49.40] 882.37 10.60 794 0.99 224.0 3.97 7.58 440] 0.00070 J| <0.00200 3.2
22-Mar-10 49.18| 882.59 10.40 762 - 245.0 0.74 7.39 580] 0.00450| <0.00200 3.2
15-Jun-10 46.88|  884.89 12.10 762 0.05 142.1 0.47 7.50 420] 0.00550] <0.00200 3.3
20-Sep-10 58.97] 872.80 11.40 765 0.07 89.6 0.47 7.47 520] 0.00470[ 0.00027 J 3.4
6-Dec-10 50.66] 881.11 10.20 763 0.19 58.9 0.32 7.72 550] 0.00130 J[ <0.00200 3.2
28-Mar-11 48.89] 882.88 10.50 376 0.55 165.0 0.73 7.53 470 0.00370] <0.00200 3.0J
20-Jun-11 52.13] 879.64 13.40 718 0.45 -65.1 0.75 7.53 600 J| <0.00500] <0.00200 3.5
26-Sep-11 63.02]  868.75 11.80 633 1.73 6.0 1.72 7.61 560] <0.00500| <0.00200 3.5
13-Dec-11 63.88] 867.89 8.60 678 0.69 -24.7 1.95 7.56 530] 0.00570[ <0.00200 4.1
22-Mar-12 56.96] 874.81 5.60 877 1.89 -26.6 0.84 7.69 540 0.00340| <0.00040 3.0J
18-Jun-12 58.01| 873.76 Monitored Semiannuallyl
18-Sep-12 67.78] 863.99 26.30] 838] 3.62] 12.4] 1.27] 7.70] 540] 0.00310] <0.00040] 3.1
18-Dec-12 56.10( 875.67 Monitored Semiannuallyl
21-Feb-13 51.62] 880.15 4.30] 895] 7.54] 31.3] 0.83] 8.04] 510] 0.00360] <0.00040] 3.6
22-May-13 53.14 878.63 Monitored Semiannuallyl
20-Aug-13 62.35] 869.42 12.30] 526] 0.08]  -60.4] 2.91] 7.47] 585] 0.00320] <0.00010] 3.2
19-Nov-13 58.70( 873.07 Monitored Semiannuallyl
31-Mar-14 46.60] 885.17 11.10] 622] 0.04] 48.4] 0.45] 7.52] 561] 0.00180] <0.00010] 3.3
21-May-14 46.96| 884.81 Monitored Semiannuallyl
15-Aug-14 58.62| 873.15 12.48] 732] 0.90]  -624] 2.04] 7.16] 564] 0.00200] 0.00020] 3.1
14-Nov-14 59.59 872.18 Monitored Semiannuallyl
10-Feb-15 49.61] 882.16 10.90] 717] 0.03]  -114.4] 1.82] 7.48] 551] 0.00290] <0.00010] 3.3
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Table A-4b: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-1DDSP
Ravensdale Site, Ravensdale, Washington
. Gen. .
Field Parameters Dissolved Metals (mg/L)
Chem
c S
5 g £2 7|3
% n g c = g 2F g g E - = _‘g c
owe | Z2|SEEI B |58 |92 8E |50 22|22 5| 8 | 3
IS T o o O S5 O T o — = T c 5 o Q s %)
Sampled | =5 [S3 8| 2% | © < ° £ 8 sz | 28 o £ 2 a =
28 |[came| § SE| 57| =¢ = c @0 = < S
o o - o= | ¢ o o g1 e &
° 8 |28 G
© =
4-May-15 52.25[ 879.52 Monitored Semiannually1
4-Aug-15 61.71] 870.06 12.00 618 0.04] -115.0 0.35 7.56 552 0.00300| <0.00010 3.4
5-Nov-15 68.72| 863.05 11.10 625 0.05 275 1.26 7.21 603| 0.00160] <0.00010 3.6
8-Feb-16 46.93| 884.84 11.40 794 0.00 155.1 0.17 7.57 599 0.00210| <0.00010 3.8
2-May-16 50.77( 881.00 Monitored Semiannually2 Monitored Annually2
22-Aug-16 62.11] 869.66] 11.60] 770] 0.04] -251.0] 0.86] 7.50 Monitored Annually?
1-Nov-16 61.71| 870.06 Monitored Semiannually2 Monitored Annually2
31-Jan-17 49.02] 882.75 10.60] 916] 0.13]  -310.4] 0.35] 7.47 676] 0.00187] <0.00010] 3.4
30-May-17 48.11| 883.66 Monitored Semiannually2 Monitored Annually2
16-Aug-17 57.17] 874.60] 11.80] 898] 0.12] -210.9] 0.22] 7.42 Monitored Annually?
9-Nov-17 58.71| 873.06 Monitored Semiannually2 Monitored Annually2
28-Feb-18 45.21] 886.56 10.20] 758] 0.19] -166.6] 0.20] 7.26 694] 0.00287] <0.00010] 3.34
1-May-18 47.40( 884.37 Monitored Semiannually2 Monitored Annually2
22-Aug-18 60.25] 871.52] 11.58] 705] 2.22]  -153.0] 0.14] 7.37 Monitored Annually?
6-Nov-18 65.30[ 866.47 Monitored Semiannually2 Monitored Annually2
12-Mar-19 46.35] 885.42 9.80] 707] 0.58] -119.9] 0.16] 7.24 668] 0.00496] <0.0001] 4.21
8-May-19 47.20| 884.57 Monitored Semiannually2 Monitored Annually2
27-Aug-19 59.87| 871.90]  11.95] 762] 0.39] Note 1] 0.02] 7.20 Monitored Annually?
13-Nov-19 60.20( 871.57 Monitored Semiannually® Monitored Annually2
14-Feb-20 44.28| 887.49 10.30 760 0.30] -169.3 1.09 7.11 717| 0.00456] 0.0001 U 4.07
Preliminary - - - 700 - - | 6585 500  TBD® 0.05 -
Standard® - i
Notes:

Top of casing elevation (feet msl):  931.77

<
1

2

coo

o0 G

+
C
Note 1
umhos/cm
feet bmp
feet msl

Not measured or not available

Analyte not detected above the reporting limit shown

Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
May 16, 2012

Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.

Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest

Site background arsenic value to be determined (TBD)

Data validation code; not detected at the Reporting Limit (RL)

Data validation code; estimated value

Data validation code; estimated value with positive bias

Degrees Celsius

ORP measurements not available due to faulty sensor.

Micromhos per centimeter mg/L Milligrams per liter
Feet below measuring point mVv Millivolts
Feet above mean sea level NTU Nephelometric Turbidity Unit
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Table A-4c: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-5DSP

Ravensdale Site, Ravensdale, Washington

152030420
Page 1 of 2

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
s 35
= 5 25 a 3
So 8ol e |23 |38, 2] :
Date =9 g'gg 8~ %% o) 8& 55 = £g = 3 2
g2 & | §0 S3d | v | &= 5 E T 5> @ S 7
Sampled | =% |S3 3| 2>~ | < | SE| s8 | 52| =8| oE o g 3
S8 (322 € c e S o= > c 0~ < o
§< |6 | 8 SN g5 | ° 5| o 3
) © = 0= 2 5o 2} e
o 6 a1 E
18-Dec-06 20.56]  910.89 11.30 1054 0.59 -10.5 6.76 7.01 630 0.00446] <0.00100 -
7-Jan-07 18.48] 91297 12.53 700 0.61 -70.6 33.50 7.11 540 0.00519] <0.00100 -
7-Feb-07 21.53] 909.92 11.59 557 0.57 -59.1 33.50 6.88 530] 0.00519] <0.00100 -
7-Mar-07 15.34] 916.11 11.71 817 0.45 2.4 91.20 6.52 550 J| 0.00491[ <0.00100 -
7-Apr-07 17.97] 913.48 11.96 909 0.25 0.2] 121.00 6.91 560 0.00475| <0.00100 -
1-May-07 26.92]  904.53 12.55 880 4.20 -14.3 63.70 7.13 540 0.00490| <0.00100 -
7-Jun-07 29.94] 901.51 13.12 1016 3.20 5.6 3.58 7.52 600 J| 0.00437] <0.00100 -
7-Jul-07 35.27] 896.18 13.00 910 1.74 27.4 9.97 7.24 550 0.00491]| <0.00100 -
7-Aug-07 39.55]  891.90 12.40 1065 0.92 -14.6 4.62 6.99 590] 0.00446] <0.00100 -
7-Sep-07 44.69| 886.76 12.36 696 0.68 -33.3 3.22 7.29 590] 0.00492| <0.00100 -
26-Oct-07 38.90] 89255 11.46 667 0.56 -18.3 22.60 6.98 620 J| 0.00443] <0.00100 -
27-Nov-07 38.79] 892.66 11.71 914 0.56 -46.7 3.32 6.91 560 J| 0.00490] <0.00100 -
12-Dec-07 35.33]  896.12 12.61 909 0.53 -27.3 4.28 6.87 820] 0.00409]| <0.00100 -
24-Jan-08 28.97] 902.48 10.72 872 0.78 -49.1 - 7.14 550 0.00472| <0.00100 -
8-Feb-08 26.00]  905.45 11.25 888 0.44 - 4.18 6.85 550 0.00450] <0.00100 -
8-Mar-08 26.03]  905.42 10.94 915 0.59 -95.6 3.19 6.89 550 0.00521]| <0.00100 -
8-Apr-08 25.03] 906.42 11.27 931 0.61 -20.1 3.44 6.89 550 J| 0.00488] <0.00100 -
8-May-08 27.33]  904.12 11.68 949 0.68 6.7 5.37 6.62 580 J| 0.00534] <0.00100 -
8-Jun-08 28.38]  903.07 11.40 948 0.75 -50.4 1.59 6.68 580 J| 0.00445[ <0.00100 -
8-Aug-08 39.80] 891.65 11.80 970 0.68 -78.6 1.72 6.84 610 J] 0.00464] <0.00100 <3.0
1-Nov-08 33.96] 897.49 11.20 682 0.63] -1154 0.95 6.82 540] 0.00480| <0.00100 <3.0
10-Feb-09 25.56]  905.89 10.54 671 0.71 71.7 0.98 7.05 610] 0.00473| <0.00100 <3.0
9-May-09 25.79]  905.66 11.23 682 0.55 5.8 0.86 7.68 560 J| 0.00340[ <0.00100 <3.0
22-Sep-09 46.68]  884.77 18.70 737 0.64 214.5 0.99 6.91 580 J] 0.00390[ <0.00200 273
14-Dec-09 30.45]  901.00 9.80 901 0.18 200.0 0.70 6.96 450 0.00170 J| <0.00200 25
23-Mar-10 19.92] 91153 11.30 773 0.25 148.0 4.40 6.86 510/ 0.00560] <0.00200 2.6
15-Jun-10 16.74] 91471 11.00 838 0.10 202.3 2.89 7.01 860 J| 0.00820] <0.00200 2.8J
20-Sep-10 33.31] 898.14 11.20 852 0.09 174.7 0.60 6.97 540 0.00620] <0.00200 273
6-Dec-10 19.81] 911.64 10.80 838 0.10 30.5 0.47 7.17 530 0.00380| <0.00200 2.3J
28-Mar-11 17.16] 914.29 10.80 403 0.15 48.4 1.13 6.89 500 J] 0.00230] <0.00200 237
20-Jun-11 18.95] 91250 11.10 775 0.05 -29.1 0.37 7.01 610 J| <0.00500] <0.00200 2.4
26-Sep-11 33.71] 897.74 11.20 690 0.03 8.7 0.54 7.00 560] 0.00410 J| <0.00200 287
13-Dec-11 24.48] 906.97 10.50 730 0.05 93.6 1.92 7.07 520] 0.00610| <0.00200 2.8J
21-Mar-12 15.54] 91591 10.70 883 0.06 106.9 0.34 6.90 500 0.00650] <0.00200 2417
19-Jun-12 17.01 914.44 Monitored Semiannuallyl
19-Sep-12 29.82] 901.63 11.90] 877] 0.00] 122.0] 0.47] 7.08] 490] 0.00690] <0.00040] 2.6
18-Dec-12 17.39 914.06 Monitored Semiannuallyl
21-Feb-13 18.84] 91261 10.60] 875] 0.05]  103.3] 0.40] 7.32] 510] 0.00590] <0.00040] 2.6
22-May-13 20.25[ 911.20 Monitored Semiannuallyl
20-Aug-13 30.15] 901.30 12.10] 530] 0.06]  -50.3] 0.75] 6.98] 510] 0.00560] <0.00010] 25
19-Nov-13 22.73| 908.72 Monitored Semiannuallyl
31-Mar-14 15.50] 915.95 11.30] 574] 0.06] 95.7] 0.53] 7.15] 447] 0.00560] <0.00010] 2.7
21-May-14 14.83| 916.62 Monitored Semiannuallyl
15-Aug-14 25.16] 906.29 14.49] 741] 048]  -24.0] 2.92] 6.87] 477] 0.00590] <0.00010] 2.6
14-Nov-14 22.25[ 909.20 Monitored Semiannuallyl
10-Feb-15 15.98] 915.47 11.40] 693] 0.04] -117.5] 0.80] 7.13] 503] 0.00590] <0.00010] 2.6
4-May-15 20.05[ 911.40 Monitored Semiannuallyl
4-Aug-15 31.90] 899.55 11.90 620 0.16 71.1 0.47 713 517] 0.00640] <0.00010 2.7
5-Nov-15 32.00] 899.45 11.40 605 0.00 37.5 1.16 6.84 511 0.00530] <0.00010 3.1
8-Feb-16 17.13] 914.32 11.80 720 0.00 160.4 0.08 7.34 480 0.00600] <0.00010 3.0
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Table A-4c: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-5DSP
Ravensdale Site, Ravensdale, Washington
. Gen. .
Field Parameters Dissolved Metals (mg/L)
Chem
c 35
5 S 2% 2| 3
o 5 0] > 2 14 9 IS = ] £
ST |gs<| 3 S < T > c o
o2 = = —~ 3L =~ S ~ Q
oae | 32 (55E 50|53 |S28S 22|z |22 5 | 3 | 2
Sampled | =5 |S 38| 2= | © < 0 £ cs | £z e g @ E 2 g i
=3 =2 € c g =< = s < =] vwe z g
e |SW=l o 3 b T3 = g a o
3 O = © .<£ T35 2| 3
X +—
a S 5
2-May-16 23.31| 908.14 Monitored Semiannually® Monitored Annually?
22-Aug-16 34.07] 897.38] 12.50] 571] 0.00] | 0.66] 7.11 Monitored Annually®
1-Nov-16 26.04| 905.41 Monitored Semiannually” Monitored Annually2
31-Jan-17 19.36]  912.09 12.20] 808] 0.07] -219.2] 0.30] 7.21 509] 0.00676] <0.00010] 2.8
30-May-17 17.31| 914.14 Monitored Semiannually® Monitored Annually?
16-Aug-17 28.13] 903.32]  12.40] 826] 0.12] 719 0.66] 7.10 Monitored Annually®
9-Nov-17 27.17| 904.28 Monitored Semiannually® Monitored Annually®
28-Feb-18 16.55] 914.90 10.90] 657] 0.15]  -97.6] 0.35] 7.02 528] 0.00539] <0.00010] 2.6
1-May-18 17.69| 913.76 Monitored Semiannually® Monitored Annually?
22-Aug-18 32.63] 898.82] 12.46] 655] 0.81]  -46.4] 0.26] 7.01 Monitored Annually®
6-Nov-18 32.44] 899.01 Monitored Semiannually® Monitored Annually®
12-Mar-19 18.84] 91261 10.90] 597] 0.56] -28.1] 0.86] 6.96 512] 0.00451] <0.0001] 2.89
8-May-19 19.75| 911.70 Monitored Semiannually® Monitored Annually?
27-Aug-19 33.26] 91170 13.08] 638] 0.26] Note 1] 0.02] 6.89 Monitored Annually®
13-Nov-19 33.03| 898.42 Monitored Semiannually® Monitored Annually?
14-Feb-20 16.70] 914.75]  10.90 626 0.34 -99.8 0.33 6.88 524] 0.00431] 0.0001 U 2.65
Preliminary
- - - 700 - - -| 6.5-85 500 b 0.05 -
Standard® 8D
Notes:

Top of casing elevation (feet msl): 931.45

<
1

coo

L &

+
C
Note 1
pmhos/cm
feet bmp
feet msl

Not measured or not available

Analyte not detected above the reporting limit shown

Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
May 16, 2012
Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated

April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.

Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest
Site background arsenic value to be determined (TBD)

Data validation code; not detected at the Reporting Limit (RL)

Data validation code; estimated value

Data validation code; estimated value with positive bias

Degrees Celsius

ORP measurements not available due to faulty sensor.

Micromhos per centimeter mg/L Milligrams per liter
Feet below measuring point mV Millivolts
Feet above mean sea level NTU Nephelometric Turbidity Unit
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Table A-4d: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-6DSP

Ravensdale Site, Ravensdale, Washington

152030420
Page 1 of 2

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c 35
= 5 25 a 3
% i 2 c = g Z € g S E > = 2 1S
Date =9 g'gg 8~ %% o) 8& 55 = £g = 3 2
g2 & | §0 S3d | v | &= 5 E T 5> @ S 7
Sampled | =% |S3 3| 2>~ | < | SE| s8 | 52| =8| oE o g 3
S8 (322 € c e S o= > c 0~ < o
§< |6 | 8 SN g5 | ° 5| o 3
) © = 0= 2 5o 2} e
o 6 a1 E
18-Dec-06 8.13| 894.22 9.93 525 0.54 -54.5 0.61 7.78 300[ 0.00537] <0.00100 -
7-Feb-07 9.40 892.95 11.79 479 1.19 -30.0 7.40 7.41 330[ 0.00601] <0.00100 -
7-May-07 10.73]  891.62 12.26 729 2.83] -103.6 16.40 7.63 480] 0.01010[ <0.00100 -
7-Aug-07 15.14| 887.21 11.42 882 0.75 -11.5 1.82 7.10 470] 0.00325] <0.00100 -
27-Nov-07 16.16] 886.19 10.98 748 0.37 -47.9 0.83 6.99 440 J] 0.00282| <0.00100 -
8-Feb-08 9.66| 892.69 11.01 645 0.31 - 0.90 7.05 380 0.00268| <0.00100 -
8-May-08 10.34| 892.01 11.27 665 0.64 13.4 1.52 6.93 380J] 0.00240] <0.00100 -
8-Aug-08 14.17| 888.18 11.23 683 0.72 -8.2 2.49 7.05 390J| 0.00218| <0.00100 <3.0
1-Nov-08 12.98| 889.37 10.61 488 0.60 -45.6 1.35 6.80 380[ 0.00204| <0.00100 <3.0
10-Feb-09 9.64| 892.71 10.32 398 0.52 -57.0 1.20 7.31 350 0.00200| <0.00100 <3.0
9-May-09 9.91| 892.44 10.50 405 0.73 -4.0 1.26 7.77 320J] 0.00169] <0.00100 <3.0
23-Sep-09 17.16] 885.19 12.50 541 0.25 216.2 5.38 7.14 400 J[ 0.00091 J| <0.00200 1.3J
14-Dec-09 12.73]  889.62 9.10 580 0.47 231.0 2.70 7.23 270[ <0.00200{ <0.00200 1.3J
22-Mar-10 9.62| 892.73 10.90 504 - 321.7 3.50 7.22 320[ 0.00200| <0.00200 1.2J
15-Jun-10 8.30] 894.05 11.00 495 0.11 205.1 1.41 7.29 320] 0.00420] <0.00200 1.3J
20-Sep-10 14.90| 887.45 10.90 560 0.10 187.2 0.28 7.29 270[ 0.00300] <0.00200 1.4J
6-Dec-10 10.47| 891.88 10.50 515 0.12 87.8 0.14 7.47 300[ <0.00200{ <0.00200 117
28-Mar-11 8.71| 893.64 10.30 241 0.19 58.9 1.86 7.19 300[ <0.00200| <0.00200 1.1J
20-Jun-11 0.87] 892.48 10.80 477 0.06 141.2 0.20 7.27 340[ <0.00500{ <0.00200 117
26-Sep-11 14.82| 887.53 10.80 467 0.05 114.8 0.92 7.26 380[ <0.00500] <0.00200 15J
13-Dec-11 13.02] 889.33 10.20 491 0.06 131.3 1.69 7.29 340[ <0.00500{ <0.00200 1.6J
21-Mar-12 8.13| 894.22 10.20 550 0.09 160.0 0.07 7.14 310[ 0.00250] <0.00040 1.2J
18-Jun-12 - - Monitored Semiannuallyl
18-Sep-12 14.76]  887.59 12.50] 587] 0.00] 122.0] 0.35] 7.31] 370] 0.00280] <0.00040] 1.3J
18-Dec-12 8.16( 894.19 Monitored Semiannuallyl
21-Feb-13 8.45] 893.90 10.10] 594] 0.02]  152.7] 0.28] 7.49] 300] 0.00190] <0.00040] 1.3J
22-May-13 9.36[ 892.99 Monitored Semiannuallyl
20-Aug-13 13.28]  889.07 11.70] 478] 0.01]  -43.8] 0.54] 7.22]  349J] 0.00160] <0.00010] 1.3
19-Nov-13 9.71| 892.64 Monitored Semiannuallyl
31-Mar-14 8.42] 893.93 10.70] 455] 0.06]  166.1] 0.27] 7.35] 315] 0.00140] <0.00010] 1.3
21-May-14 5.99( 896.36 Monitored Semiannuallyl
14-Aug-14 12.03]  890.32 13.45] 512] 0.56]  -21.4] 1.99] 6.95] 317] 0.00170] <0.00010] 1.3
14-Nov-14 10.68| 891.67 Monitored Semiannuallyl
10-Feb-15 7.39]  894.96 10.90] 482] 0.03]  -86.2] 0.59] 7.32] 337] 0.00140] <0.00010] 1.2
4-May-15 9.17( 893.18 Monitored Semiannuallyl
4-Aug-15 13.64| 888.71 12.40 449 0.18 -81.7 0.27 7.33 385| 0.00170[ <0.00010 1.3
5-Nov-15 13.98| 888.37 11.50 435 2.23 85.2 1.09 7.04 354 0.00130{ <0.00010 15
8-Feb-16 6.74| 895.61 11.50 495 0.03 187.2 0.25 7.39 297] 0.00140[ <0.00010 1.4
2-May-16 8.64| 893.71 Monitored Semiannually2 Monitored Annually2
22-Aug-16 13.27] 889.08]  12.20] 559] 0.03]  -52.7] 0.80] 7.28 Monitored Annually®
1-Nov-16 11.36[ 890.99 Monitored Semiannually® Monitored Annually®
31-Jan-17 7.91] 894.44 10.90] 539] 0.08] 124.4] 0.18] 7.31 321] 0.00148] <0.00010] 1.3
30-May-17 2.65| 899.70 Monitored Semiannually2 Monitored Annually2
16-Aug-17 12.08] 89027 12.10] 573] 0.12]  -46.9| 1.39] 7.26 Monitored Annually®
9-Nov-17 11.70[ 890.65 Monitored Semiannually® Monitored Annually®
28-Feb-18 6.50] 895.85 11.00] 423] 0.19]  -61.0] 0.18] 7.12 138] 0.00156] <0.00010] 1.2
1-May-18 6.80| 895.55 Monitored Semiannually2 Monitored Annually2
22-Aug-18 13.47] sss.88] 11.61] 441] 7.44] 26.6] 0.21] 7.11 Monitored Annually®
6-Nov-18 13.96/ 888.39 Monitored Semiannually® Monitored Annually®
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Table A-4d: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-6DSP

Ravensdale Site, Ravensdale, Washington

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c 3
5 S 2% 2| 3
o 5 ) > 2 14 9 IS = n £
8SS |2 c=| 5 ES = 5 > c o
S s ol 2 20 — D9 =2~ =1 —~ 2 S
Date =9 2SS E| 8~ o0 oy g & =) - g c = @
eL |E8.-| 50 | S8 | v - |3E | T8 | 5@ o ® o
Sampled | =5 |S33| 2~ | 2 | SE| S5SE | 52| *3 | 2E 2 S <
2 [cme| § SE | o =€ | F s | A& < g
) O [ o = a S 2 =
o} 0 S o ) T
X o —
&) 3 3
12-Mar-19 7.30 895.05 10.30 363 0.56 -25.1 0.27 7.16 294| 0.00147| <0.0001 1.34
8-May-19 7.77| 894.58 Monitored Semiannually2 Monitored Annually2
27-Aug-19 13.16] 889.19 12.19 454] 0.45]  Note 1] 0.02 7.05 Monitored Annually?
13-Nov-19 26.35 Note 2 Monitored Semiannually® Monitored Annually2
13-Feb-20 20.79 Note 2 10.60 387 0.39 -76.5 1.05 7.13 313] 0.00140| 0.0001 U 1.33
Preliminary 700 6.5-8.5 500  TBD® 0.05
Standard® - )
Notes:
Top of casing elevation (feet msl): Note 2

<
1

coo

0w G

+
C
Note 1
Note 2

pmhos/cm
feet bmp
feet msl

Not measured or not available
Analyte not detected above the reporting limit shown
Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated

May 16, 2012

Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.
Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest

Site background arsenic value to be determined (TBD)

Data validation code; not detected at the Reporting Limit (RL)

Data validation code; estimated value
Data validation code; estimated value with positive bias

Degrees Celsius

ORP measurements not available due to faulty sensor.

MWB-6DSP casing was raised by Reserve Silica in between August and November 2019. The New TOC elevation has not been

surveyed.

Micromhos per centimeter
Feet below measuring point
Feet above mean sea level

> GOLDER

mg/L
mV
NTU

Milligrams per liter

Millivolts

Nephelometric Turbidity Unit
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Table A-4e: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Portal
Ravensdale Site, Ravensdale, Washington
. Gen. .
Field Parameters Dissolved Metals (mg/L)
Chem
c 35
= & 2s > S
& 5 |&co| S 2 g S E . £ 2 c
pae | 22 |SSE| E5 |53 (S0 | 82|55 | 2|82 2 | = | 2
Q TT .| 39 So | §o - | aE | 5 | & 0 B 7]
Sampled | =% |S3 8| 2% | © < ° £ c 8 -z | =8 o £ 2 a =
sQ |ape| E SE| 2| S| @ 2| o= < o
e |5 s o3| @2 g o g | O o
a @ S o @ T
1-Mar-02 - - - 653 - - - 7.29 586 - - -
1-Jun-02 - - 12 920 - - - 7.20 583 - - -
1-Sep-02 - - 11 920 - - - 7.10 651 - - -
2-Dec-02 - - 9.1 900 - - - 7.03 570] 0.00444| <0.00050 -
3-Mar-03 - - 10.1 873 - - - 7.09 530 - - -
3-May-03 - - 11.2 981 - - 10.00 6.94 590 - - -
3-Aug-03 - - 12.78 1030 - - 13.00 7.17 630 - - -
1-Nov-03 - - 10.2 569 - - 4.65 7.53 592 0.00333| <0.00050 -
1-Feb-04 - - 9.31 568 - - 5.41 6.85 560 - - -
1-May-04 - - 10.93 952 - - 5.98 7.12 615 - - -
1-Aug-04 - - 12.10 835 - - 6.29 7.11 601 - - -
1-Nov-04 - - 10.20 941 - - 6.58 6.94 656 0.00341| <0.00100 -
1-Feb-05 - - 10.52 889 - - 8.72 7.41 541 - - -
1-May-05 - - 13.08 953 - - 8.15 7.31 548 - - -
1-Aug-05 - - 11.08 988 - - 7.40 7.23 644 - - -
1-Nov-05 - - 9.53 958 - - 8.58 7.61 640] 0.00315| <0.00100 -
1-Feb-06 - - 9.23 669 7.88 * 7.93 6.78 450J - - -
1-May-06 - - 11.49 947 7.60 38.5 10.40 7.01 570 - - -
1-Aug-06 - - 10.52 835 8.82 -39.8 14.10 7.26 640 - - -
1-Nov-06 - - 9.41 740 9.57 -32.2 12.50 7.23 510 0.00245| <0.00100 -
7-Feb-07 - - 9.90 815 10.99 6.2 27.80 7.74 510 - - -
7-May-07 - - 18.39 810 11.05 -6.2 11.80 7.61 510 - - -
7-Aug-07 - - 10.42 870 8.72 -44.9 25.20 7.42 560 - - -
30-Nov-07 - - 9.41 783 9.56 -18.7 48.30 - 520] 0.00317| <0.00100 -
8-Feb-08 - - 10.02 708 10.04 - 50.00 7.20 420 - - -
8-May-08 - - 10.83 815 12.13 0.1 7.28 7.29 480J - - -
8-Aug-08 - - 10.63 906 11.05 5.6 11.00 7.05 560 J| 0.00369] <0.00100 41.6
1-Nov-08 - - 9.79 553 10.70 -21.1 16.90 7.40 460 0.00320] <0.00100 35.5
11-Feb-09 - - 9.16 488 6.99 - 15.40 7.52 430 0.00297] <0.00100 34.2
9-May-09 - - 9.64 522 10.56 13.4 9.77 7.39 440J] 0.00201] <0.00100 32.4
23-Sep-09 - - 10.70 745 8.95 271.7 14.70 6.88 570] <0.00200] <0.00200 40.0
15-Dec-09 - - 8.60 713 5.20 279.0 12.50 6.67 350] <0.00200] <0.00200 30.0
24-Mar-10 - - 9.90 681 6.14 370.7 - 6.57 470 0.00420] <0.00200 39.0
17-Jun-10 - - 10.00 623 9.58 - 26.30 7.50 380 0.00590| <0.00200 28.0
22-Sep-10 - - 10.00 783 9.02 225.9 17.40 7.00 510 0.00520] <0.00200 42.0
7-Dec-10 - - 9.90 662 9.15 186.0 13.60 6.95 450] <0.00200] <0.00200 32.0
29-Mar-11 - - 9.90 292 5.90 370.8 4.44 6.73 360 J]  0.00410] <0.00200 25.0
20-Jun-11 - - 10.50 591 6.42 219.1 4.44 7.01 420] <0.00500] <0.00200 26.0
26-Sep-11 - - 10.70 623 5.76 240.5 11.90 6.83 520] <0.00500] <0.00200 39.0
15-Dec-11 - - 8.80 472 4.92 310.4 7.32 6.78 430[ 0.00470 J[ <0.00200 32.0
21-Mar-12 8.90 611 5.24 313.3 9.16 6.49 330 0.00480| <0.00040 20.0
18-Jun-12 Monitored Semiannually1
18-Sep-12 -] -] 14.20] 652] 9.70] 1480  20.80] 7.48] 450] 0.00500] <0.00040] 29.0
18-Dec-12 Monitored Semiannually1
25-Feb-13 -] | 9.20] 648]  10.10[  209.6] 4.12] 7.58] 300] 0.00500] <0.00040] 25.0
25-Feb-13 Monitored Semiannually1
21-Feb-13 -] | 9.20] 648]  10.10[  209.6] 4.12] 7.58] 300] 0.00500] <0.00040] 25.0
22-May-13 Monitored Semiannually1
20-Aug-13 -] - 10.80] 635] 9.31]  170.1] 8.46] 7.11] 458]  0.00390] <0.00010] 32.3
19-Nov-13 Monitored Semiannually1
31-Mar-14 | -] 10.60] 448] 9.29]  2135]  87.20] 7.30] 321] 0.00370] 0.00018 J] 21.1
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Table A-4e: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Portal
Ravensdale Site, Ravensdale, Washington
. Gen. .
Field Parameters Dissolved Metals (mg/L)
Chem
c 3
= & 2s > S
% n g c = g 2F g g E - = _‘g c
Date =2 ggg 8~ %% °g Eg =) -g £g E ] %
e2 |88 .| 8P | 50| go - | sE| &5 | 52 o o o
Sampled | =5 [S3 8| 2% | © < ° £ 8 sz | 28 o £ 2 a =
28 |[cme| § SE| s | s | F c | 2% < °
T KOG e o= | 2 g2 g | o &
a @ S o @ T
21-May-14 Monitored Semiannually1
15-Aug-14 - - 10.01] 595]  10.01] -35.2] 6.43] 6.99] 427] 0.00350] <0.00010] 315
14-Nov-14 Monitored Semiannually1
10-Feb-15 - - 10.60] 515] 9.88] 183.5] 6.84] 7.26] 363] 0.00280] 0.00007 J] 27.2
4-May-15 Monitored Semiannually’
4-Aug-15 - - 10.90 554 9.98 95.8 8.68 7.48 438| 0.00260( <0.00010 34.7
5-Nov-15 - - 10.30 503 10.24 177.6 13.40 7.46 449| 0.00280( <0.00010 31.8
8-Feb-16 - - 9.30 541 11.30 215.0 5.12 7.30 293] 0.00320( <0.00010 23.1
- Monitored Semiannually’ Monitored Annually2
24-Aug-16 - - 13.40 585 9.32 410.0 8.50 7.23 Monitored Annually?
1-Nov-16 - - 10.90 242 9.13 51.4 7.57 7.41 Monitored Annually2
31-Jan-17 - - 8.90 663 10.87 -57.4 6.23 7.50 3390] 0.00397] <0.00010] 29.2
- Monitored Semiannually2 Monitored Annually2
17-Aug-17 | -] 11.40] 712] 9.67]  -12.4] 9.87] 7.30 Monitored Annually®
9-Nov-17 Monitored Semiannually2 Monitored Annually2
27-Feb-18 - | 9.50] 427] 9.94] -46.4]  16.70] 7.72 354] 0.00411] <0.00010] 20.4
1-May-18 Monitored Semiannually2 Monitored Annually2
21-Aug-18 | - 13.13] 582 12.46] -23.0] 23.10] 7.24 Monitored Annually®
6-Nov-18 Monitored Semiannually2 Monitored Annually2
12-Mar-19 - | 8.00] 406]  11.35] -2.8] 10.70] 7.97 388] 0.00156] <0.0001] 24.7
8-May-19 Monitored Semiannuadly2 Monitored Annually2
27-Aug-19 | -] 10.55] 576] 11.80] Note1] 154.00] 6.78 Monitored Annually®
13-Nov-19 Monitored Semiannually® Monitored Annually®
13-Feb-20 - - 9.20 382 9.19 -1.3 13.40 6.93 259| 0.00365( 0.0001 U 16.7
Preliminary b
Standard® - - - 700 - - -] 6.5-85 500 TBD 0.05 -
Notes:
- Not measured or not available
< Analyte not detected above the reporting limit shown
* Measurement invalid and not shown
1 Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
May 16, 2012
2 Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.
a Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest
b Site background arsenic value to be determined (TBD)
U Data validation code; not detected at the Reporting Limit (RL)
J Data validation code; estimated value
J+ Data validation code; estimated value with positive bias
°C Degrees Celsius
Note 1 ORP measurements not available due to faulty sensor.
umhos/cm Micromhos per centimeter mg/L Milligrams per liter
feet bmp Feet below measuring point mV Millivolts
feet msl Feet above mean sea level NTU Nephelometric Turbidity Unit
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Table A-4f: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-2DSP

Ravensdale Site, Ravensdale, Washington

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
s 35
- & 2SS a 5
% i 2 c = g g T g SE > E 2 g
pae | S2 |5SE| 5| 2382|8255 | 2|22 £ | = | 2
gL o] ©f S o gl x = 3 E T = S o [ s 0
Sampled | =% |S3 3| 2>~ | < | SE| s8 | 52| =8| oE o g 3
= 0 = = c £ = < o= =} RS < S
S |5¥% e | 823 |®8|°” 5| & g
) © = 0= 2 5o 2} e
o X o -
© =
1-Mar-02 - - - 542 - - - 7.22 467 - - -
1-Jun-02 197.34]  731.88 12.00 750 - - - 7.10 459 - - -
1-Sep-02 199.29] 729.93 14.00 660 - - - 6.90 499 - - -
2-Dec-02 200.09] 729.13 10.80 675 - - - 6.89 440] <0.00100] <0.00050 -
3-Mar-03 190.21[ 739.01 11.90 763 - - - 6.98 450 - - -
3-May-03 191.78] 737.44 12.30 730 - -|  233.00 6.98 550 - - -
3-Aug-03 199.82[  729.40 16.50 848 - - 17.00 6.92 520 - - -
1-Nov-03 199.97] 729.25 11.60 559 - - 9.20 7.04 522] 0.00098] <0.00050 -
1-Feb-04 188.78]  740.44 11.96 608 - - 4.86 6.68 560 - - -
1-May-04 198.45]  730.77 13.69 614 - - 6.17 6.80 478 - - -
1-Aug-04 199.17[ 730.05 14.38 731 - - 5.48 6.71 460 - - -
1-Nov-04 197.92]  731.30 11.62 785 - - 12.30 6.75 512| <0.00100] <0.00100 -
1-Feb-05 186.36] 742.86 11.64 806 - - 1.47 6.94 487 - - -
1-May-05 - - 12.87 790 - - 15.80 6.89 338 - - -
1-Aug-05 196.10[ 733.12 15.01 603 - - 45.70 6.44 388 - - -
1-Nov-05 196.78]  732.44 9.91 549 - - 13.30 6.66 350[ <0.00100] <0.00100 -
1-Feb-06 193.93[ 735.29 8.10 641 2.11 269.2 35.70 6.82 400J - - -
1-May-06 197.90] 731.32 10.88 798 1.67 27.3 5.38 6.50 380 - - -
1-Aug-06 198.80[ 730.42 11.44 534 2.52 205.7 8.74 6.67 360 - - -
1-Nov-06 187.36] 741.86 10.77 680 2.12 -19.9 18.90 7.06 430[ <0.00100] <0.00100 -
28-Dec-06 192.37] 736.85 - - - - - - - - - -
7-Feb-07 197.46] 731.76 10.24 621 0.64 -16.7 27.80 6.89 420 - - -
7-May-07 198.49] 730.73 - - - - - - - - - -
1-Aug-07 198.45]  730.77 - - - - - - - - - -
27-Nov-07 196.48] 732.74 - - - - - - - - - -
8-Feb-08 191.30] 737.92 - - - - - - - - - -
8-May-08 193.95] 735.27 - - - - - - - - - -
27-Sep-11 197.32]  731.90 - - - - - - - - - -
13-Dec-11 192.15] 737.07 9.60 421 2.10 313.0 16.10 7.49 - - - -
22-Mar-12 183.35] 747.87 8.90 546 12.83 166.3 0.56 7.47 - - - -
18-Jun-12 192.54] 738.68 - - - - - - - - - -
18-Sep-12 199.51] 731.71 16.20 508 2.21 120.0 1.27 7.58 - - - -
18-Dec-12 184.52]  746.70 - - - - - - - - - -
21-Feb-13 190.65] 740.57 7.60 678 5.33 342.6 6.61 8.02 - - - -
22-May-13 198.05] 733.17 - - - - - - - - - -
20-Aug-13 200.47] 730.75 13.00 488 3.26 90.2 8.47 7.42 - - - -
19-Nov-13 196.59] 734.63 - - - - - - - - - -
31-Mar-14 186.78]  744.44 11.40 421 7.28 195.1 1.70 7.47 - - - -
21-May-14 192.27[ 738.95 - - - - - - - - - -
15-Aug-14 199.97] 731.25 18.90 492 0.97 1.4 52.50 7.01 - - - -
14-Nov-14 196.60[ 734.62 - - - - - - - - - -
10-Feb-15 183.97] 747.25 10.20 450 7.65 1214 1.02 7.34 - - - -
4-May-15 194.19] 737.03 - - - - - - - - - -
4-Aug-15 198.35] 732.87 13.60 432 3.07 18.6 0.27 7.47 - - - -
3-Nov-15 198.25] 732.97 10.30 405 2.57 106.2 7.07 7.35 - - - -
8-Feb-16 188.43|  742.79 12.50 536 2.77 189.8 0.25 7.78 - - - -
2-May-16 195.72 735.50 Monitored Semiannuallyl - - - -
22-Aug-16 197.89] 733.33 14.00] 418] 1.27]  -123.1] 4.36] 7.32 - - - -
1-Nov-16 195.49 735.73 Monitored Semiannuallyl - - - -
31-Jan-17 186.94] 744.28 9.20] 506] 5.26]  -45.4] 0.38] 7.45 - - - -
30-May-17 190.62 740.60 Monitored Semiannuallyl - - - -
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Table A-4f: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-2DSP
Ravensdale Site, Ravensdale, Washington

152030420
Page 2 of 2

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c 35
= 5 s a 3
So 8=l e |22 |5 |32 )¢ e
[ ol = 2 ~ © Qo =~ ~ L
pae | S |52E| 85| 838 |C2 |82 |55 | 2| 22| 3 : 2
Sampled | =% |S3 8| 2 | 82 = cs | Sz | =28 2 E 2 g L
28 |cwme| § SE| 5T | =¢ = c 2~ < S
o o et o= 7 S Q9 s a
o} 0 S o ) T
o 6 a1 E
16-Aug-17 197.55( 733.67 13.30 540 2.31 37.3 3.42 7.37 - - - -
9-Nov-17 197.11| 734.11 Monitored Semiannually1 - - - -
28-Feb-18 185.96] 745.26 10.10] 390] 5.95]  204.7] 1.62] 7.15 - - - -
1-May-18 184.95| 746.27 Monitored Semiannually” - - - -
22-Aug-18 197.40 733.82 13.70] 412] 3.10] 85.5] 1.66] 7.27 - - - -
6-Nov-18 197.94| 733.28 Monitored Semiannually” - - - -
12-Mar-19 182.84| 748.38 8.70] 332] 6.25]  148.4] 1.93] 7.28 - - - -
8-May-19 185.36 745.86 Monitored Semiannually1 - - - -
27-Aug-19 196.56] 734.66 11.92] 411] 8.82] Note 1] 0.02] 7.28 - - - -
13-Nov-19 196.74| 734.48 Monitored Semiannually* - - - -
13-Feb-20 177.10| 754.12 9.30 453 3.03 91.0 2.31 7.56 - - - -
Preliminary b
Standard® - - - 700 - - -| 6.5-85 500 TBD 0.05 -
Notes:
Top of casing elevation (feet msl) prior to raising casing: 929.22
Top of casing elevation (feet msl) after raising casing (December 14, 2011): 931.22

1

cCoo A

oL &
o+

Note 1
pmhos/cm
feet bmp
feet msl

Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc. dated
April 7, 2016. Field parameters collected semi-annually, analytical samples collected annually.
Not measured or not available
Analyte not detected above the reporting limit shown
Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest

Site background arsenic value to be determined (TBD)

Data validation code; not detected at the Reporting Limit (RL)
Data validation code; estimated value

Data validation code; estimated value with positive bias

Degrees Celsius

ORP measurements not available due to faulty sensor.

Micromhos per centimeter
Feet below measuring point
Feet above mean sea level

> GOLDER

mg/L
mV
NTU

Milligrams per liter

Millivolts

Nephelometric Turbidity Unit
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Table A-4g: Summary of Dale Strip Pit - Bedrock Groundwater Sampling Results - Well MWB-4SDSP
Ravensdale Site, Ravensdale, Washington

Field Parameters Gen. Dissolved Metals (mg/L)
Chem
c 5 <
Eols.o|le |ze| 2 |SE|, | Z[E .
[ = - =] S x o) =
pae | 2 |2SE| E5 | 538|020 | 82| £5| .2 |28g] £ 5 2
o2 |t &8 2 o9 S O S o = 5 E g_ S [2=0o o 8 %]
Sampled | =% [S53 8| 2% | © < S £ s = Z S |03 E 2 r 8
= O O M = 1S c £ = = = S c = ~ < o
o (WXl g o 3 o =5 = g |8 a
@ (G) — o= A = = | o
a ) S o R =
[a) B
26-Sep-11 25.77 903.04 11.40 553 0.86 197.2 - 7.21 - - - -
13-Dec-11 24.94 903.87 9.70 625 1.73 658.0 22.70 7.68 - - - -
22-Mar-12 23.80 905.01 9.60 785 3.71 242.6 8.14 7.30 - - - -
19-Jun-12 24.09 904.72 - - - - - - - - - -
18-Sep-12 25.68| 903.13 16.50 664 2.37 150.0 19.20 7.34 - - - -
18-Dec-12 23.02 905.79 - - - - - - - - - -
21-Feb-13 23.50| 905.31 10.00 840 6.55 352.4 3.42 7.42 - - - -
22-May-13 23.84 904.97 - - - - - - - - - -
20-Aug-13 25.08| 903.73 13.50 539 2.91 45.1 1.87 7.22 - - - -
19-Nov-13 22.76 906.05 - - - - - - - - - -
31-Mar-14 21.39 907.42 12.20 511 6.31 197.3 1.38 7.58 - - - -
21-May-14 19.82 908.99 - - - - - - - - - -
15-Aug-14 24.00 904.81 12.81 647 0.82 7.5 5.42 6.62 - - - -
14-Nov-14 22.28 906.53 - - - - - - - - - -
10-Feb-15 21.10 907.71 12.30 636 2.56 -71.9 1.11 7.11 - - - -
4-May-15 22.65 906.16 - - - - - - - - - -
5-Aug-15 24.65 904.16 13.50 563 3.21 116.4 55.20 7.42 - - - -
3-Nov-15 23.87 904.94 12.20 493 4.65 114.4 5.78 7.52 - - - -
8-Feb-16 19.39] 909.42 15.80 670 3.92 163.5 5.06 7.59 - - - -
2-May-16 20.99 907.82 Monitored Semiannually1 - - - -
22-Aug-16 24.42] 904.39 17.60] 527] 5.01]  106.0] 1.39] 7.44 - - - -
1-Nov-16 21.31[ 907.50 Monitored Semiannually" - - - -
31-Jan-17 21.11] 907.70 12.10] 680] 2.75]  -146.1] 1.48] 7.35 - - - -
30-May-17 18.49| 910.32 Monitored Semiannually’ - - - B
17-Aug-17 22.58] 906.23 12.60] 673] 5.22]  177.8] 1.97] 7.15 - - -
9-Nov-17 20.72| 908.09 Monitored Semiannually* - - - B
28-Feb-18 17.09] 911.72 11.10] 509] 8.34] 29.0] 0.72] 7.37 - - - -
1-May-18 17.76 911.05 Monitored Semiannually1 - - - -
22-Aug-18 Could not be safely accessed due to wasp nests. - - - -
6-Nov-18 21.70| 907.11 Monitored Semiannually* - - - -
12-Mar-19 18.30] 910.51 10.10] 215] 9.65] 18.9] 0.39] 7.86 - - - -
8-May-19 19.09 909.72 Monitored Semiannually1 - - - -
27-Aug-19 22.85] 905.96 14.79] 562] 8.59] Note 1] 3.60] 7.80 - - - -
13-Nov-19 21.95] 906.86 Monitored Semiannually - - - -
13-Feb-20 16.60| 912.21 10.80 458 8.74 68.0 1.98 7.83 - - - -
Preliminary b
Standard® - - - 700 - - -| 6.5-85 500 TBD 0.05 -
Notes:
Top of casing elevation (feet msl) prior to DSP Cover Upgrade: 935.82
Top of casing elevation (feet msl) after DSP Cover Upgrade (completed July 2011): 928.81
1 Reduction in monitoring frequency approved by Public Health — Seattle and King County in a letter to Golder Associates Inc.
dated April 7, 2016, extended October 10, 2019. Field parameters collected semi-annually, analytical samples collected annually.
- Not measured or not available
a Preliminary standard is the standard listed or the site-specific (natural) background concentration, whichever is highest
b Site background arsenic value to be determined (TBD)
°C Degrees Celsius
Note 1 ORP measurements not available due to faulty sensor.
umhos/cm Micromhos per centimeter mg/L Milligrams per liter
feet bmp Feet below measuring point mV Millivolts
feet msl Feet above mean sea level NTU Nephelometric Turbidity Unit
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APPENDIX B-1

LDA Shallow/Alluvial Monitoring
Wells Data Graphs
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APPENDIX C

Data Validation Reports and
Laboratory Analytical Results



DATA VALIDATION CHECKLIST

Project Name:

Ravensdale Project

Project Number:

152030420

Sample
Identification(s):

EB, Infiltration #1, Infiltration #2, MW-1A, MW-2A, MW-3A, MW-4A, MW-5A,
MW-6A, MW-7A, MWB-1LDA, MWB-2LDA, MWB-3LDA, MWB-7LDA, MWB-
1SDSP, MWB-1DDSP, MWB-5DSP, MWB-6DSP, MWB-9DSP, South Pond,
Still Well, Weir, Portal, Interceptor Trench

Sample Date(s):

2/12, 2/13, 2/14/2020

Sample Team:

Reno Gregory, Tom Haskins, Golder Associates

Sample Matrix:

Agqueous

Analyzing Laboratory:

Analytical Resources, Inc. — Tukwila, WA

Analyses:

TDS (SM 2540 C), Metals (EPA 6010C, 200.8): Dissolved As, Pb, K, Fe, Mn

Laboratory Report No.;

20B0193

FIELD DATA PACKAGE DOCUMENTATION

Field Sampling Logs:

Performance
Acceptable
NO | YES NO YES

Not
Required

Reported

. Sampling dates noted

. Sampling team indicated

. Sampling identification traceable to location collected

. Sample location

. Collection technique (bailer, pump, etc.)

. Sample container type

. Preservation methods

. Chain-of-custody form completed

OO (N[OOI IWIN(F

. Required analytical methods requested

10. Field sample logs completed properly and signed

11. Number and type of field QC samples collected

12. Field equipment calibration

13. Field equipment decontamination

DX XX XXX X XXX XX | X
DX XX XXX XXX XX [ X | X

QC — quality control

COMMENTS:

Performance was acceptable, with no exceptions.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q ravensdale-dv.docx




ANALYTICAL DATA PACKAGE DOCUMENTATION

GENERAL INFORMATION

Reported

Performance
Acceptable

NO

YES

NO YES

Not
Required

. Sample results

. Parameters analyzed

. Method of analysis

. Reporting limits of analysis

. Sample collection date

. Laboratory sample received date

. Sample preparation/extraction date

. Sample analysis date

OO (N[O W|IN|(F

. Copy of chain-of-custody form signed by lab sample custodian

10. Narrative summary of QA or sample problems provided

XXX X XXX [ XX | X

XXX X XXX [ XX | X

QA — quality assurance

Com

MENTS:

Performance was acceptable, with the following notes:

The reporting limits (RLs) and method detection limits (MDLs) of Analytical Resources Inc. were
reviewed to ensure data quality objectives were met. The following table is a comparison of the
laboratory RLs and MDLs as compared to the preliminary standards for the site. All RLs and

MDLs were less than the preliminary standards.

Preliminary Standards

Analytical Resources Inc.

Method (mgl/L) Method RL (mg/L) MDL
Parameter (mg/L)
Total Dissolved EPA 160.1 | 500 SM 2540 C 5 5
Solids (TDS)
Iron EPA 6010B | 0.3 EPA 6010C | 0.05 0.0013
Manganese EPA 6010B | 0.05 EPA 6010C | 0.001 0.0003
Potassium EPA 6010B | NA EPA 6010C | 0.5 0.052
Arsenic EPA 6020 TBD EPA 200.8 0.0002 0.000022
Lead EPA 6020 0.05 EPA 200.8 0.0001 0.000068

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q ravensdale-dv.docx




INORGANIC ANALYSES

Performance
Reported Acceptable Regll?itred

Metals (EPA 6010/6020) NO | YES| NO YES
1. Holding times X X
2. Reporting limits X X
3. Blanks

a. Method blanks X X

b. Equipment rinsate blanks X X
4. Laboratory control sample (LCS) %R X X
5. Matrix spike (MS) %R X X
6. LCS duplicate (LCSD) %R X X
7. MS duplicate (MSD) %R X X
8. MS / MSD RPD X X
9.LCS/LCSD RPD X X
10. Laboratory Duplicate RPD X X
11.Field duplicate comparison X X
%R — percent recovery RPD - relative percent difference
COMMENTS:

Performance was acceptable, with the following exceptions and/or notes:

e The Method Blank (BIB0590-BLK1) has a low detection of dissolved iron at 0.0013 J mg/L, equal
to the detection limit of 0.0013 mg/L. Following the Guidelines and using professional judgment,
when the blank contamination is between the MDL and RL, associated results that are between
the MDL and RL are qualified as non-detect (U) and reported at the RL, while detections greater
than the RL do not require qualification. Qualifications required from this method blank
contamination are provided at the end of this report.

e The Equipment Blank (EB) had a low detection of dissolved iron (0.0024 J mg/L) and of dissolved
potassium (0.0859 J mg/L). Validation guidelines do not require qualification of equipment blank
data. Following historic project practice, no formal qualifications are applied, but it is advisory that
low detections of iron and potassium in the primary samples may be biased high.

e Field duplicates were collected at MW-2A (field duplicate ID is MW-7A), Infiltration #1 (field
duplicate ID is Infiltration #2), MWB-1LDA (field duplicate ID is MWB-7LDA), and MWB-6DSP
(field duplicate ID is MWB-9DSP). All precision is acceptable.

e The laboratory did not provide LCSD results. This QC element is not required because sufficient
precision and accuracy data was provided by the lab with laboratory duplicate, MS/MSD, and
LCS analyses.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q ravensdale-dv.docx



GENERAL WET CHEMISTRY

Performance
Reported Acceptable Regll?itred

TDS (EPA 160.1) NO | YES| NO YES
1. Holding times X X
2. Reporting limits X X
3. Blanks

a. Method blanks X X

b. Equipment rinsate blanks X X
4. Laboratory control sample (LCS) %R X X
5. Matrix spike (MS) %R X X
6. LCS duplicate (LCSD) %R X X
7. MS duplicate (MSD) %R X X
8. MS/MSD RPD X X
9. LCS/LCSD RPD X X
10. Laboratory Duplicate RPD X X
11. Field duplicate comparison X X

%R — percent recovery

COMMENTS:

RPD - relative percent difference

Performance was acceptable, with the following exceptions and/or notes:

e The Equipment Blank (EB) had a detection of TDS at 14 mg/L. Validation guidelines do not
require qualification of equipment blank data. Following historic project practice, no formal

qualifications are applied, but it is advisory that low detections of TDS in the primary samples may

be biased high.

e Field duplicates were collected at MW-2A (field duplicate ID is MW-7A), Infiltration #1 (field

duplicate ID is Infiltration #2), MWB-1LDA (field duplicate ID is MWB-7LDA), and MWB-6DSP

(field duplicate ID is MWB-9DSP). All precision is acceptable.

e The laboratory did not provide LCSD, MS, or MSD results. These QC elements are not required
because sufficient precision and accuracy data was provided by the lab with laboratory duplicate

and LCS analyses.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q ravensdale-dv.docx




DATA VALIDATION CHECKLIST
SUMMARY AND DATA QUALIFIER CODES

Project Name:

Ravensdale Project

Project Number:

152030420

Sample
Identification(s):

EB, Infiltration #1, Infiltration #2, MW-1A, MW-2A, MW-3A, MW-4A, MW-5A,
MW-6A, MW-7A, MWB-1LDA, MWB-2LDA, MWB-3LDA, MWB-7LDA, MWB-
1SDSP, MWB-1DDSP, MWB-5DSP, MWB-6DSP, MWB-9DSP, South Pond,
Still Well, Weir, Portal, Interceptor Trench

Sample Date(s):

2/12, 2/13, 2/14/2020

Sample Team:

Reno Gregory, Tom Haskins, Golder Associates

Sample Matrix:

Aqueous

Analyzing Laboratory:

Analytical Resources, Inc. — Tukwila, WA

Analyses:

TDS (SM 2540 C), Metals (EPA 6010C, 200.8): Dissolved As, Pb, K, Fe, Mn

Laboratory Report No.:

20B0193

Sample ID Analyte(s) | Old old New New Reason(s)
Result | Qualifier | Result | Qualifier
MWB-3LDA Iron, 0.0156 |J 0.0500 | U Batch Method Blank detection
Dissolved mg/L mg/L of 0.0013 J mg/L
All samples All analytes | - - Remove any lab applied “D”
and “HC” qualifiers
VALIDATION PERFORMED BY: Joseph Xi, Golder Associates

DATE:

March 6, 2020

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q ravensdale-dv.docx




Analytical Resources, Incorporated
Analytical Chemists and Consultants

28 February 2020

Gary Zimmerman
Golder Associates
18300 NE Union Hill Road Suite 200

Redmond, WA 98052-3333

RE: Ravensdale

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced

above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s)

Associated SDG ID(s)

20B0193 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or

his/her designee, as verified by the following signature.

Analytical Resources, Inc.

S A

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in it~

entirety.
W ACC
A5 '\&_"- gl I #
& R “a
‘hele-
2 = PJLA Testing
Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202



Chain of Custody Record & Laboratory Analysis Request

Analytical Resources, Incorporated

@ otHes Loova We il

2 )i4f20 1218

2] 1y{2o20 (2%

ARI Afs[gn_ed Number: Tum-arc:und Requested: Page: i of 3 Analytical Chermisteand Consuliants
- Cﬂ.ﬁ (%niag{ s &awﬁz-;é - — _ ‘0F 4611 South 134th Place, Suite 100
! _ : a S e 2 12/ 9 O E 2 - Tukwila, WA 98168
Cliant Cortant GO\AQ\ Ltzg 8.85 O 77 = /f, /20 Cresen %‘CQ 206-695-6200 206-695-6201 (fax)
ient Contact: | I i
Josee\~ X é-,w(\y Z i g { e Cool?arg: 6 T:rg;g:%% LQ\F www.arilabs.com
Client Project Name: /Q ;._1 / Analysis Requested Notes/Comments
AaNVEnSco (& :
Client Project #: Samplers: :3 " ¥ SK E\ M ‘@O{VMO\_T
15z0304%.714 Towm Racloms  Reno Gregoty | (2|7 o Cor €£DD
4O (RW 3 3"\“'
S le ID Dat Ti Matri o. Containers l—' bl ¥ )
ample ate ime atrix No. Cont | itp"é
Mw -1A 2/izfz0| 1005 | W z X X
Ml = 2A 2/izfze| WS nJ 7 x X
Mind = TA 2zfzo| hzo | W 2 X | X
Mid = 6 A 2h2f20| 1250 | i 2 X X
MW - SA 2 [1izf20| i41D | in) 2 X | X
Thllrearion B L 2/izfz0| 45 | W 7 x | X
Ta&lscarion #2 | 2/2f2d 1450 | W Z | x | X
EB 2/12[29 '510 | W Z | x| X
’ L] 3 s
M -2A 2/\2)2Q U5 | W Z X | x Time 1615
: ) ‘ i . / ; Add I dieaal 2 borddesy
Weie 2120|1630 | |A) 4 X | X Lo MS/MSD
Comments/Special Instructions Relinquished by: Received by: ./f Relinquished by: Received by:
? ﬂe\-qlg -{-’\ el d .F; ‘_‘_ﬂn&-’l (Signature) (Signalure)/1 (Signature) (Signature)
W) 'H-\q O. ’+€/.L-M .ﬁ {+eg Printed Name: Printed Name: Printed Name: Printed Name:
sAnalyze v scwddace Renc Gra g’y \d‘-"-"V\V“J\ ‘OC*V\ (&)
wity MsA bérace Company: 6 Company: vy ) Company: Company:
Goldec awd ARI Caolder ART
'Am\jze metulg MS/MSD ,,J/ Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Chain of Custody Record & Laboratory Analysis Request

; : - - Analytical R L | ted
R T T e [esyaged, ™ Analytical Chermists and Consultants
it ey — . iz 0 4611 South 134th Place, Suite 100
: - . : " Tukwila, WA 98168
. GeldeC 5//f3/20 zreslem' %&5 206-695-6200 206-695-6201 (fax)
ient Contact: . A :
Bt X ety Pemmmraremn B B G oeccRE
C'Et Project l.\llan\je: ! Analysis Requested Notes/Comments
oNEnsd<l\e
Client Projectj{.: Samplers: C‘E h% E’-\ M P@ !‘MQ"{‘
(225201 B esles o & ‘ Py ¢ i
520304 .74 Town Heskeng Rene Grenoly g ’%I?’_z Eﬁi ;:9(' EDD
Sample ID Date Time Matrix No. Conlainers l,__ \\?: ;:\' s é o
oL X |A<
S\ el 2/13/2o | oo | W 2 | x | X
Seutts Fond 2/13/20| 6925 | i) Z X | X
MWD -1 L DA 2h3/z0l 1025 | W Z X | X
Mw @ - 7LDA 2/13/20| 1o4D | L 2 x | X
MW B ~ 2LDA 2(3/zg 1125 | W ) X | x
MW - 3LDA 2/i3)2d 225 | W 2 X | X
Toreccephet Teency [2/i3/20] 1235 | W | X
MW - A 2(13/20{ (2330 | W 2 X | X
MW ~ GDSY 2(\3(20 1445 | i) 2. X X
MwWS - YDSP 2 /3/z20] (450 | W 2 ® x
Comments/SpeciaJ Instructions Re\inquished? : & Received by: / Relinquished by: Received by:
‘ Me__\nls {:{e{‘({ _c.; \-'\-Q,(‘ed( (Signatu@ééi; e (Signature) M (Signature) (Signature)
1w ,._\,\,\ O. "1'6//(,\#\ {: (w Printed Name: ~— Printed Narfie: Y _— Printed Name: Printed Name:
s Analyze in acetdagee 28122 Conen oy e AW DCN\ Q
i.A‘}/ MSA be{'u.)een C?any: C{ 7 Company: ] ) 2 Company: Company:
G?btc&,@f U\V‘-é‘- AE‘“‘?‘- Date &?m{e; - ) Dale_%?&.:_- Date & Time: Date & Time:
2 Ji¢ /2o 1208 2[\Y]z2010 {2193

Limits of Liability: ARI will perform all requested services in accardance with appropriate methodology following ARI Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meels standards for the industry. The fotal liability of AR, jts officers, agenis, employees, or successers, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceplance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between AR and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no socner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratory Analysis Request

- » - - Analytical Resources, Incorporated
ARI Assigned Number: Turn-around Requested: Page: 3 of - ) k
: ~ : S Analytical Chemists and Consultants
— o|i;r%8r%§:y-I 98 Shrewn :mne- e = _ % 4611 South 134th Place, Suite 100
: : 2 fra Preisait? Tukwila, WA 98168
e Grotdec [13/22 LA&E‘ 206-695-6200 206-695-6201 (fax)
lent Gontact: No.of Cooler . O www.arilabs.com
Teseen Ki Gacy Zimwmec nawn Coolers: 5 Temps: Oee, (,R\"
Client Project Nami ' Analysis Requested Notes/Comments
avensdale
Client Project #- 9 Samplers: o ’ 7/ ZAM Eorment
1520 505 Tow Hasik Rewe Gereqar T =
aa S veaory (8 %IE'&_"Z‘QQ_ ‘QCM‘ %Dp
T
Sample ID Date Time Matrix Ne. Containers l,., g‘i Eg.' é :(
Focra\ 2/3f20 S50 | W) = % X
; - P ‘ i
MW - 1S 2/14/20| 0825 | W 2 X X
MWB - 1DsP  |2hw/ze 5] W | 2 | x %
MW3 -5 D57 2/4/70| 1000 | W 2 X X
= A A -
Commems/SpeciaI |ﬂSTI_’UCtiOﬂS elinquished by 5 Recelved by: Relinquished by: Received by:
5 ME“C'C\\S Q;c\é QQ\WJFA (Signature) & ] i (Signature) %/X (Signature) (Signature)
Wit 0. "{’“5;,{% _{:\_“\.*eg Printed Name: — Printed Name® Printed Name: Printed Name:
Avalyze e acetbnce |[Keno Geegpry Yervau Dane
; Company: =y Company: ) J Company: Company:
@/ MSA bexrween Coold
Holder DT
C_'?thl,ef' d_v'\& A @ Date & Time: Date & Time: Date & Time: Date & Time:
2/id(z0 1213 L|\4(2070 \L1D

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Frocedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, emplayees, or stccessors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof, not withstanding any provision to the contrary in any coniract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:

Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 28-Feb-2020 14:01

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-1A 20B0193-01 Water 12-Feb-2020 10:05 14-Feb-2020 12:15
MW-2A 20B0193-02 Water 12-Feb-2020 11:15 14-Feb-2020 12:15
MW-7A 20B0193-03 Water 12-Feb-2020 11:20 14-Feb-2020 12:15
MW-6A 20B0193-04 Water 12-Feb-2020 12:50 14-Feb-2020 12:15
MW-5A 20B0193-05 Water 12-Feb-2020 14:10 14-Feb-2020 12:15
Infiltration #1 20B0193-06 Water 12-Feb-2020 14:45 14-Feb-2020 12:15
Infiltration #2 20B0193-07 Water 12-Feb-2020 14:50 14-Feb-2020 12:15
EB 20B0193-08 Water 12-Feb-2020 15:10 14-Feb-2020 12:15
MW-3A 20B0193-09 Water 12-Feb-2020 16:15 14-Feb-2020 12:15
Weir 20B0193-10 Water 12-Feb-2020 16:30 14-Feb-2020 12:15
Still Well 20B0193-11 Water 13-Feb-2020 09:10 14-Feb-2020 12:15
South Pond 20B0193-12 Water 13-Feb-2020 09:35 14-Feb-2020 12:15
MWB-1LDA 20B0193-13 Water 13-Feb-2020 10:35 14-Feb-2020 12:15
MWB-7LDA 20B0193-14 Water 13-Feb-2020 10:40 14-Feb-2020 12:15
MWB-2LDA 20B0193-15 Water 13-Feb-2020 11:25 14-Feb-2020 12:15
MWB-3LDA 20B0193-16 Water 13-Feb-2020 12:25 14-Feb-2020 12:15
Interceptor Trench 20B0193-17 Water 13-Feb-2020 12:35 14-Feb-2020 12:15
MW-4A 20B0193-18 Water 13-Feb-2020 13:30 14-Feb-2020 12:15
MWB-6DSP 20B0193-19 Water 13-Feb-2020 14:45 14-Feb-2020 12:15
MWB-9DSP 20B0193-20 Water 13-Feb-2020 14:50 14-Feb-2020 12:15
Portal 20B0193-21 Water 13-Feb-2020 15:50 14-Feb-2020 12:15
MWB-1SDSP 20B0193-22 Water 14-Feb-2020 08:25 14-Feb-2020 12:15
MWB-1DDSP 20B0193-23 Water 14-Feb-2020 09:05 14-Feb-2020 12:15
MWB-5DSP 20B0193-24 Water 14-Feb-2020 10:00 14-Feb-2020 12:15

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 28-Feb-2020 14:01

Work Order Case Narrative

Dissolved Metals - EPA Method 200.8and 6010C

The sample(s) were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Wet Chemistry

The sample(s) were prepared and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

WORK ORDER

20B0193

Printed: 2/14/2020 1:26:33PM

Client: Golder Associates

Project: Ravensdale

Project Manager: Kelly Bottem

Project Number: Ravensdale

Preservation Confirmation

Container ID Container Type pH

20B0193-01 A HDPE NM, 1000 mL

208019301 B HDPE NM, 500 mL, 1:1 HNO3 (FF) 7. Once
20B0193-02 A HDPE NM, 1000 mL

20B0193-02 B HDPE NM, 500 mL, 1:1 HNO3 (FF) 7. Onse
20B0193-03 A HDPE NM, 1000 mL

20B0193-03 B HDPE NM. 500 mL, 1:1 HNO3 (FF) >3 Bhes
20B0193-04 A HDPE NM., 1000 mL

20B0193-04 B HDPE NM, 500 mL, 1:1 HNO3 (FF) 2 thss
20B0193-05 A HDPE NM, 1000 mL

20B0193-05 B HDPE NM, 500 mL, 1:1 HNO3 (FF) <z P s
20B0193-06 A HDPE NM, 1000 mL

20B0193-06 B HDPE NM, 500 mL, I:| HNO3 (FF) <7 Ohes
20B0193-07 A HDPE NM, 1000 mL

20B0193-07 B HDPE NM, 500 mL, [:1 HNO3 (FF) 3 Oney
20B0193-08 A HDPE NM, 1000 mL

20B0193-08 B HDPE NM, 500 mL, 1:1 HNO3 (FF) <7 Case
20B0193-09 A HDPE NM, 1000 mL

20B0193-09 B HDPE NM, 500 mL. 1:1 HNO3 (FF) ¢z Prse
20B0193-10 A HDPE NM. 1000 mL

20B0193-10 B HDPE NM, 500 mL. 1:1 HNO3 (FF) <=2 Pass
20B0193-10 C HDPE NM, 500 mL, 1:1 HNO3 (FF) ¢z (o
20B0193-10 D HDPE NM, 500 mL. 1:1 HNO3 (FF) 27 Vacs
20B0193-11 A HDPE NM, 1000 mL

20B0193-11 B HDPE NM, 500 mL, 1:1 HNO3 (FF) <2 e
20B0193-12 A HDPE NM, 1000 mL

20B0193-12 B HDPE NM, 500 mL, 1:1 HNO3 (FF) <7 Cass
20B0193-13 A HDPE NM, 1000 mL

20B0193-13 B HDPE NM, 500 mL, 1:1 HNO3 (FF) pog Case
20B0193-14 A HDPE NM, 1000 mL

20B0193-14 B HDPE NM, 500 mL, 1:1 HNO3 (FF) 7 Facs
20B0193-15 A HDPE NM, 1000 mL

20B0193-15 B HDPE NM, 500 mL, 1:1 HNO3 (FF) £ Pacs
20B0193-16 A HDPE NM, 1000 mL

20B0193-16 B HDPE NM, 500 mL. 1:1 HNO3 (FF) c.7. Dhes
20B0193-17 A HDPE NM, 1000 mL

Reviewed By

Date

Page | of 2
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

WORK ORDER

20B0193

Printed: 2/14/2020 1:26:33PM

Client: Golder Associates

Project Manager: Kelly Bottem

Project: Ravensdale Project Number: Ravensdale
20B0193-18 A HDPE NM, 1000 mL
20B0193-18 B HDPE NM, 500 mL, [:1 HNO3 (FF) 7 pOL(;"S
20B0193-19 A HDPE NM, 1000 mL
20B0193-19 B HDPE NM, 500 mL, 1:1 HNO3 (FF) e ch‘l(_i
20B0193-20 A HDPE NM, 1000 mL
20B0193-20 B HDPE NM, 500 mL, 1:1 HNO3 (FF) e pas’c.;
20B0193-21 A HDPE NM, 1000 mL
20B0193-21 B HDPE NM, 500 mL. 1:1 HNO3 (FF) T pOS_"}
20B0193-22 A HDPE NM, 1000 mL
20B0193-22 B HDPE NM, 500 mL, I:1 HNO3 (FF) <7, PG 55
20B0193-23 A HDPE NM, 1000 mL
20B0193-23 B HDPE NM, 500 mL, [:1 HNO3 (FF) <7 ‘QC[S&
20B0193-24 A HDPE NM, 1000 mL
20B0193-24 B HDPE NM, 500 mL, 1:1 HNO3 (FF) e Pq 55

KO

Preservation Confirmed By

z[iqf2o7

Date

Reviewed By

Date

Page 2 of 2




’b Analytical Resources, Incorporated =
a Analytical Chemists and Consultants C00|er Recelpt Form

ARI Client: 6\ O\ C\ N~ P(Ejf‘) ol . Project Name: QC{ A BCXQ\\E_
COC No(s): @ Delivered by: Fed-Ex UPS Courier Hangf Dplivered Other:
Assigned ARI Job No: _ 2.0 (o (a3 Tracking No;

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of the cooler?
Were custody papers included with the Co0IEI? ... v v s s e s n v

Were custody papers properly filled out (ink, signed, etc.) ..........o. oo
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)

e YLD g AL LD

YES

1G]
S

@A
@

NO
NO

If cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by: 48] Datel(\ 4] 2020 Time (2(S

T

Complete custody forms and attach all shipping documents

Temp Gun ID#:_D0O0 S 2.6

Log-In Phase:

Was a temperature blank included in the cooler? ............

&
w

E

What kind of packing material was used? ... Bubble Wrap Vet Ite Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used (if appropriat@)? .....oooe i
How were bottles sealed in plastic bags? ........ooooiiiii i

Did all bottles arrive in good condition (UNBrOKEN)? ........cooooviiiiiiiiii i
Were all bottle labels complete and legible? ...,
Did the number of containers listed on COC match with the number of containers received? ...............
Did all bottle labels and tags agree with custody papers? .......cooovvivriiiie e e e e
Were all bottles used correct for the requested analyses? .........ccocoovoviieieeieeeie e

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs) ...
Were all VOC vials free of airbubbles? ...cusisnmmmsnsss s o oo

Was sufficient amount of sample sentin each bottle? ............ccooooiiii i
Date VOC Trip Blank was made at ARI.............ooooiiiiiiniennn,

NA
Individually G

o

P09

NA

@
@

o
m
w

@

®

NO
Not
NO
NO
NO
NO
NO
NO
NO
NO

Were the sample(s) split . ) .
by ARI? ple) sp @ YES Date/Time: Equipment: Split by:
Samples Logged by: &’—'\O Date: "k ] ‘LU LO7.Gime: 14-30 6 Labels checked by: K_D

** Notify Project Manager of discrepancies or concerns **

Sample ID on Bottle Sample ID on COC Sample ID on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:

0016F Cooler Receipt Form
01/17/2018

Revision 014A




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-1A
20B0193-01 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 10:05
Analyzed: 02/20/2020 20:43

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-01 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-1A
20B0193-01 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 10:05
Analyzed: 02/20/2020 20:43

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-01 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 1.25 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-1A
20B0193-01 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 10:05
Analyzed: 02/27/2020 11:21

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-01 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0083 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 0.0228 mg/L

Potassium, Dissolved 7440-09-7 1 0.0520 0.500 26.6 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

MW-1A
20B0193-01 (Water)

Wet Chemistry

Method: SM 2540 C-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/12/2020 10:05

Analyzed: 02/16/2020 17:36
Sample Preparation: Preparation Method: No Prep Wet Chem Extract ID: 20B0193-01
Preparation Batch: BIB0376 Sample Size: 100 mL
Prepared: 02/16/2020 Final Volume: 200 mL
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Dissolved Solids 1 10 10 268 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-2A
20B0193-02 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 11:15
Analyzed: 02/20/2020 20:47

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-02 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-2A
20B0193-02 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 11:15
Analyzed: 02/20/2020 20:47

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-02 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 1.95 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-2A
20B0193-02 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 11:15
Analyzed: 02/27/2020 11:26

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-02 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0093 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 ND mg/L U
Potassium, Dissolved 7440-09-7 1 0.0520 0.500 56.3 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

MW-2A
20B0193-02 (Water)

Wet Chemistry

Method: SM 2540 C-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/12/2020 11:15

Analyzed: 02/16/2020 17:36
Sample Preparation: Preparation Method: No Prep Wet Chem Extract ID: 20B0193-02
Preparation Batch: BIB0376 Sample Size: 200 mL
Prepared: 02/16/2020 Final Volume: 200 mL
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Dissolved Solids 1 5 5 277 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-7A
20B0193-03 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 11:20
Analyzed: 02/20/2020 21:29

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-03 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-7A
20B0193-03 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 11:20
Analyzed: 02/20/2020 21:29

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-03 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 2.03 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-7A
20B0193-03 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 11:20
Analyzed: 02/27/2020 11:30

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-03 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0105 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 0.0014 mg/L

Potassium, Dissolved 7440-09-7 1 0.0520 0.500 56.5 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

MW-7A
20B0193-03 (Water)

Wet Chemistry

Method: SM 2540 C-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/12/2020 11:20

Analyzed: 02/16/2020 17:36
Sample Preparation: Preparation Method: No Prep Wet Chem Extract ID: 20B0193-03
Preparation Batch: BIB0376 Sample Size: 200 mL
Prepared: 02/16/2020 Final Volume: 200 mL
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Dissolved Solids 1 5 5 259 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-6A
20B0193-04 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 12:50
Analyzed: 02/20/2020 21:33

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-04 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-6A
20B0193-04 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 12:50
Analyzed: 02/20/2020 21:33

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-04 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 2.12 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-6A
20B0193-04 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 12:50
Analyzed: 02/27/2020 11:35

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-04 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0144 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 0.0023 mg/L

Potassium, Dissolved 7440-09-7 1 0.0520 0.500 122 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

MW-6A
20B0193-04 (Water)

Wet Chemistry

Method: SM 2540 C-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/12/2020 12:50

Analyzed: 02/16/2020 17:36
Sample Preparation: Preparation Method: No Prep Wet Chem Extract ID: 20B0193-04
Preparation Batch: BIB0376 Sample Size: 100 mL
Prepared: 02/16/2020 Final Volume: 200 mL
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Dissolved Solids 1 10 10 379 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-5A
20B0193-05 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 14:10
Analyzed: 02/20/2020 21:37

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-05 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 0.145 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-5A
20B0193-05 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 14:10
Analyzed: 02/20/2020 21:37

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-05 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 6.31 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

MW-5A
20B0193-05 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 14:10
Analyzed: 02/27/2020 12:16

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-05 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0436 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 0.0015 mg/L

Potassium, Dissolved 7440-09-7 1 0.0520 0.500 183 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

MW-5A
20B0193-05 (Water)

Wet Chemistry

Method: SM 2540 C-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/12/2020 14:10

Analyzed: 02/16/2020 17:36
Sample Preparation: Preparation Method: No Prep Wet Chem Extract ID: 20B0193-05
Preparation Batch: BIB0376 Sample Size: 100 mL
Prepared: 02/16/2020 Final Volume: 200 mL
Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Dissolved Solids 1 10 10 463 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

Infiltration #1
20B0193-06 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 14:45
Analyzed: 02/20/2020 21:40

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-06 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Lead, Dissolved

7439-92-1 1

0.0680 0.100 3.96 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

Infiltration #1
20B0193-06 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/12/2020 14:45
Analyzed: 02/20/2020 21:40

Sample Preparation:
Preparation Batch: BIB0472
Prepared: 02/20/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-06 B 01

Analyte

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

Arsenic, Dissolved

7440-38-2 1

0.0220 0.200 14.3 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
28-Feb-2020 14:01

Metals and Metallic Compounds (dissolved)

Infiltration #1
20B0193-06 (Water)

Method: EPA 6010C
Instrument: ICP2 Analyst: TCH

Sampled: 02/12/2020 14:45
Analyzed: 02/27/2020 12:21

Sample Preparation: Preparation Method: WMN (No Prep)
Preparation Batch: BIB0589
Prepared: 02/26/2020

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0193-06 B 02

Detection Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Iron, Dissolved 7439-89-6 1 0.0013 0.0500 0.0234 mg/L J
Manganese, Dissolved 7439-96-5 1 0.0003 0.0010 0.0279 mg/L

Potassium, Dissolved 7440-09-7 1 0.0520 0.500 243 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202





































































































































































































































Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:

Redmond WA, 98052-3333

Project Manager: Gary Zimmerman

28-Feb-2020 14:01

Batch BIB0377 - No Prep Wet Chem
Instrument: BAL2 Analyst: KLE

Wet Chemistry - Quality Control

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BIB0377-BLK1) Prepared: 16-Feb-2020 Analyzed: 16-Feb-2020 17:48
Dissolved Solids ND 5 5 mg/L U
LCS (BIB0377-BS1) Prepared: 16-Feb-2020 Analyzed: 16-Feb-2020 17:48
Dissolved Solids 498 10 10 mg/L 500 99.6 90-110
Duplicate (BIB0377-DUP1) Source: 20B0193-21 Prepared: 16-Feb-2020 Analyzed: 16-Feb-2020 17:48
Dissolved Solids 312 10 10 mg/L 259 18.60 20

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 28-Feb-2020 14:01

Certified Analyses included in this Report

Analyte Certifications

EPA 200.8 in Water
Lead-208 NELAP,WADOE,WA-DW,DoD-ELAP

EPA 200.8 UCT-KED in Water
Arsenic-75a NELAP,WADOE,WA-DW,DoD-ELAP

EPA 6010C in Water
Iron WADOE,NELAP,DoD-ELAP
Potassium WADOE ,NELAP,DoD-ELAP
Manganese WADOE ,NELAP,DoD-ELAP

SM 2540 C-97 in Water
Dissolved Solids DoD-ELAP,WADOE,WA-DW,NELAP
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 01/31/2021
CALAP California Department of Public Health CAELAP 2748 06/30/2019
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 01/01/2021
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-012 05/12/2020
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 28-Feb-2020 14:01

Notes and Definitions

B This analyte was detected in the method blank.

D The reported value is from a dilution

J Estimated concentration value detected below the reporting limit.

U This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

[2C] Indicates this result was quantified on the second column on a dual column analysis.




DATA VALIDATION CHECKLIST

Project Name:

Ravensdale Project

Project Number:

1520304.420

Sample
Identification(s):

Tank-Influent, Tank-Effluent, As2-Effluent

Sample Date(s):

2/20/2020

Sample Team:

Turner Doggett, Joseph Xi, Golder Associates

Sample Matrix:

Agqueous

Analyzing Laboratory:

Analytical Resources, Inc. — Tukwila, WA

Analyses:

TSS (SM 2540 D-97), Metals (EPA 6010C, 200.8): Total As, Pb

Laboratory Report No.;

20B0268

FIELD DATA PACKAGE DOCUMENTATION

Field Sampling Logs:

Reported

Performance
Acceptable

NO | YES

NO YES

Not
Required

. Sampling dates noted

. Sampling team indicated

. Sampling identification traceable to location collected

. Sample location

. Collection technique (bailer, pump, etc.)

. Sample container type

. Preservation methods

. Chain-of-custody form completed

OO (N[OOI IWIN(F

. Required analytical methods requested

10. Field sample logs completed properly and signed

11. Number and type of field QC samples collected

12. Field equipment calibration

13. Field equipment decontamination

DX XX XXX X XXX X[ X | X

DX XXX XX XXX XX [ X | X

QC — quality control

COMMENTS:

Performance was acceptable, with no exceptions.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q filter sampling ravensdale-dv.docx




ANALYTICAL DATA PACKAGE DOCUMENTATION
GENERAL INFORMATION

Reported

Performance

Acceptable

NO

YES

NO

YES

Not
Required

. Sample results

. Parameters analyzed

. Method of analysis

. Reporting limits of analysis

. Sample collection date

. Laboratory sample received date

. Sample preparation/extraction date

. Sample analysis date

OO (N[O |W|IN|F

. Copy of chain-of-custody form signed by lab sample custodian

10. Narrative summary of QA or sample problems provided

XXX X XXX [ XX | X

XXX X XXX [ XX | X

QA — quality assurance
COMMENTS:

Performance was acceptable, with no exceptions.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q filter sampling ravensdale-dv.docx




INORGANIC ANALYSES

Performance
Reported Acceptable Regll?itred

Metals (EPA 6010/6020) NO | YES| NO YES
1. Holding times X X
2. Reporting limits X X
3. Blanks

a. Method blanks X X

b. Equipment rinsate blanks X X
4. Laboratory control sample (LCS) %R X X
5. Matrix spike (MS) %R X X
6. LCS duplicate (LCSD) %R X X
7. MS duplicate (MSD) %R X X
8. MS / MSD RPD X X
9.LCS/LCSD RPD X X
10. Laboratory Duplicate RPD X X
11.Field duplicate comparison X X
%R — percent recovery RPD - relative percent difference

COMMENTS:
Performance was acceptable, with no exceptions.

e The laboratory did not provide LCSD, MS, MSD, or laboratory duplicate results. These QC
elements are not required because sufficient precision and accuracy data was provided by the lab
with LCS analyses.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q filter sampling ravensdale-dv.docx



GENERAL WET CHEMISTRY

Performance
Reported Acceptable Regll?itred

TDS (EPA 160.1) NO | YES| NO YES
1. Holding times X X
2. Reporting limits X X
3. Blanks

a. Method blanks X X

b. Equipment rinsate blanks X X
4. Laboratory control sample (LCS) %R X X
5. Matrix spike (MS) %R X X
6. LCS duplicate (LCSD) %R X X
7. MS duplicate (MSD) %R X X
8. MS/MSD RPD X X
9. LCS/LCSD RPD X X
10. Laboratory Duplicate RPD X X
11. Field duplicate comparison X X
%R — percent recovery RPD - relative percent difference
COMMENTS:

Performance was acceptable, with no exceptions.

e The laboratory did not provide LCSD, MS, or MSD results. These QC elements are not required
because sufficient precision and accuracy data was provided by the lab with laboratory duplicate
and LCS analyses.

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q filter sampling ravensdale-dv.docx



DATA VALIDATION CHECKLIST
SUMMARY AND DATA QUALIFIER CODES

Project Name: Ravensdale Project

Project Number: 1520304.420

Sample Tank-Influent, Tank-Effluent, As2-Effluent

Identification(s):

Sample Date(s): 2/20/2020

Sample Team: Turner Doggett, Joseph Xi, Golder Associates

Sample Matrix: Aqueous

Analyzing Laboratory: Analytical Resources, Inc. — Tukwila, WA

Analyses: TSS (SM 2540 D-97), Metals (EPA 6010C, 200.8): Total As, Pb
Laboratory Report No.: | 20B0268

Sample ID Analyte(s) | Old old New New Reason(s)
Result | Qualifier | Result | Qualifier
All samples All analytes | - - Remove any lab applied “D”
and “HC” qualifiers

VALIDATION PERFORMED BY: Joseph Xi, Golder Associates

DATE: April 17, 2020

https://golderassociates.sharepoint.com/sites/11287g/groundwater monitoring/lab-data/data validation/2020/2020-1q filter sampling ravensdale-dv.docx




Analytical Resources, Incorporated
Analytical Chemists and Consultants

27 February 2020

Gary Zimmerman
Golder Associates
18300 NE Union Hill Road Suite 200

Redmond, WA 98052-3333

RE: Ravensdale

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced

above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s)

Associated SDG ID(s)

20B0268 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or

his/her designee, as verified by the following signature.

Analytical Resources, Inc.

S A

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in it~

entirety.
W ACC
A5 '\&_"- gl I #
& R “a
‘hele-
2 = PJLA Testing
Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:a
-
2000 2CD

Turn-arourg Zq:?tg?iié ( [0 Dﬁ“//) Page: / of

ARI Client Company:
Cig ’&/

Phone:

418 ?}"H%rf.y

/
Dzafi’_o/ 20 |Fresent %QS

W

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Client Contact: 4 No. of Cooler i
JQ)C'?L\ 7 26 Caolers: \ Tamps: O. } www.arilabs.com

Client Project Name: £ ] Analysis Requested Notes/Comments
Client Project # e djsi':n;lers :3__ iy Gprtto My

ient Project #: = ‘ . : A
[3T5%¢ g}i? Tosph ¥ f"ﬁ,,,.,e,, D,T].,H. el 2 Ay MDL o, wc,-‘;ewy/“

3 A% . Ui st T3
Sample ID Date Time Matrix No. Containers F-i f_-;"
-l_ﬁf\l:-"!l\rfv(ﬂ“ 7_(?-4(1..3 [%55— UJ

Tk - leed

1[1&/‘1}: (v 2 Mj

x X

A‘: D’ 'Ep(?[wr\ +

el | o el

™~ ?\5-._‘

1:0% pim

2/31/30

2i1) |2oto 05

Comments/Special Instructions Relinquished by: Received hy:;%:/ = Relinquished by: Received by:
p‘!\ﬁ[\‘ £ ik sets CI} (Signature) QZMA ?‘{}M (Signature) / (Signature) (Signature)
é.,i + Ms A R e Printed Name: Printed Name: o~ __—=— Printed Name: Printed Name:

o tfnesn  uma Deq *‘\"‘7// CANWWA DOoW{
f{ ,&7__( wnd (s f&,r Company: S Cnmpfi”yi «J 7 Company: Company:
' Gelder NQT
Date, & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform ail requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 27-Feb-2020 11:56

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

Tank-Influent 20B0268-01 Water 20-Feb-2020 13:55 21-Feb-2020 13:03
Tank-Effluent 20B0268-02 Water 20-Feb-2020 14:00 21-Feb-2020 13:03
As2-Effluent 20B0268-03 Water 20-Feb-2020 14:20 21-Feb-2020 13:03

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 27-Feb-2020 11:56

Work Order Case Narrative

Total Metals - EPA Method 200.8

The sample(s) were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Wet Chemistry

The sample(s) were prepared and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated Printed: 2/21/2020 3:20:21PM

Analytical Chemists and Consultants

WORK ORDER

20B0268

Client: Golder Associates Project Manager: Kelly Bottem

Project: Ravensdale Project Number: Ravensdale

Report To: Invoice To:

Golder Associates Golder Associates

Gary Zimmerman Gary Zimmerman

18300 NE Union Hill Road Suite 200 18300 NE Union Hill Road Suite 200

Redmond, WA 98052-3333 Redmond, WA 98052-3333

Phone: 425-883-0777 Phone :425-883-0777

Fax: - Fax: -

Date Due: 06-Mar-2020 18:00 (10 day TAT)

Received By: Kenny Dang Date Received: 21-Feb-2020 13:03

Logged In By: Kenny Dang Date Logged In: 21-Feb-2020 15:13

Samples Received at:0.1°C
Intact, properly signed and dated custody seals attached to outside of cooler(s).... No Custody papers included with the cooler.. ... Yes
Custody papers properly filled out (in, signed, analyses requested, etc).................. Yes Was a temperature blank included in the cooler.... .. No
Was sufficient ice used (if appropriate)...........cocooovvioovovioeiccis All bottles sealed in individual plastic bags........................... No
All bottles arrived in good condition (unbroken).................... All bottle labels complete and legible............... e
Number of containers listed on COC match number received Bottle labels and tags agree with COC................ T Yes
Corrept botties used for the requested analyiti . commmmmennmmsssmwsn Yes All VOC vials free of air bubbles....................... ... No
Analyses/bottles require preservation (attach preservation sheet excluding VOC). Yes Sufficient amount of sample sent in each bottle........................ o Yes
Sample split at ARL.............. S L S i b st an e vmpe s s s ...No

20B0268-01 Tank-Influent [Water] Sampled 20-Feb-2020 13:55

Solids, Total Suspended SM 2540 D-97 03/06/2020 10 2/27/2020
20B0268-02 Tank-Effluent |Water| Sampled 20-Feb-2020 14:00

Met 200.8 - As UCT 03/06/2020 10 8/18/2020
Met 200.8 - Pb 03/06/2020 10 8/18/2020
Solids. Total Suspended SM 2340 D-97 03/06/2020 10 2/27/2020
20B0268-03 As2-Effluent |Water| Sampled 20-Feb-2020 14:20

Met 200.8 - As UCT 03/06/2020 10 8/18/2020
Met 200.8 - Pb 03/06/2020 10 8/18/2020

Preservation Confirmation

Container ID Container Type pH

20B0268-01 A HDPE NM. 1000 mL

20B0268-02 A HDPE NM, 1000 mL

20B0268-02 B HDPE NM, 500 mL, 1:1 HNO3 g pag:

20B0268-03 A HDPE NM, 500 mL, I:1 HNO3 ¢ 2 Bass
KO ( Fa Ak -,

Preservation Confirmed By Date

Reviewed By Date Page 1 of |



0 Analytical Resources, Incorporated =
a Analytical Chemists and Consultants COOIer Recelpt FO rm

AR Client: C‘f\ O\ (‘L N 'I'\S SO0 . Project Name; QClb\E'\/\C)O\C‘LL
COC No(s): @ Delivered by: Fed-Ex UPS Courier Han(@livered Other:
-
Assigned ARI Job No: 20 ED [ Tracking No: @
Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of the cooler? YES @
Were custody papers included with the cooler? ................... ‘@S NO
Were custody papers properly filled out (ink, signed, etc.) .............cooooiiiiii @S NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)
Time \&8 ™ O .1
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#._DOO 5"7/@@
: s i
Cooler Accepted by: ¥ pate: 2|21 (200 Time: 1363

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the Cooler? ... YES @
What kind of packing material was used? ... Bubble Wrap V@ Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used (if appropriate)? ...........oooiiiiii oo NA @ NO
How were bottles sealed in plastic bags? ..........c..co.ooiiiiiiiiiiiii e, Individually Grouped N
Did all bottles arrive in good condition (UNBrOKEN)? ... NO
Were all bottle labels complete and legible? ..o e E NO
Did the number of containers listed on COC match with the number of containers received? ................ E NO
Did all bottle labels and tags agree with custody PaPErs? .........ooviiiiiiiie e e i NO
Were all bottles used correct for the requested analyses? ................ e NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) ... NA @ NO
Were'all VOG vials tresof air DUBhISET . cisvmmmmmmronmmis momm s e s s s s @ YES NO
Was sufficient amount of sample sent in each bottle? ... @ NO
Date VOC Trip Blank was made at ARL..........coooveeeeeiviniin.. @
Were the sample(s) split - ; : s
by ARI? @ YES Date/Time: Equipment: Split by:

Samples Logged by: (4@ Date: (21 ] 2020 Time: \D i3 Labels checked by: KO

** Notify Project Manager of discrepancies or concerns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Ad(ditional Notes, Discrepancies, & Resolutions:
By: Date:

0016F Cooler Receipt Form Revision 014A

01/17/2018



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project Manager: Gary Zimmerman

Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333

27-Feb-2020 11:56

Tank-Influent
20B0268-01 (Water)

Wet Chemistry

Method: SM 2540 D-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/20/2020 13:55
Analyzed: 02/23/2020 15:57

Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BIB0527
Prepared: 02/23/2020

Sample Size: 500 mL
Final Volume: 1000 mL

Extract ID: 20B0268-01

Analyte CAS Number Dilution

Suspended Solids

Detection  Reporting

Limit Limit Result Units Notes

1

2 2 1 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
27-Feb-2020 11:56

Metals and Metallic Compounds

Tank-Effluent
20B0268-02 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/20/2020 14:00
Analyzed: 02/24/2020 20:54

Sample Preparation:
Preparation Batch: BIB0536
Prepared: 02/24/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0268-02 B 01

Analyte
Lead

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

7439-92-1 1

0.0680 0.100 36.4 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
27-Feb-2020 11:56

Metals and Metallic Compounds

Tank-Effluent
20B0268-02 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/20/2020 14:00
Analyzed: 02/24/2020 20:54

Sample Preparation:
Preparation Batch: BIB0536
Prepared: 02/24/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0268-02 B 01

Analyte

Arsenic

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

7440-38-2 1

0.0220 0.200 30.7 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project Manager: Gary Zimmerman

Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333

27-Feb-2020 11:56

Tank-Effluent
20B0268-02 (Water)

Wet Chemistry

Method: SM 2540 D-97
Instrument: BAL2 Analyst: KLE

Sampled: 02/20/2020 14:00
Analyzed: 02/23/2020 15:57

Sample Preparation: Preparation Method: No Prep Wet Chem
Preparation Batch: BIB0527
Prepared: 02/23/2020

Sample Size: 995 mL
Final Volume: 1000 mL

Extract ID: 20B0268-02

Analyte CAS Number Dilution

Suspended Solids

Detection  Reporting

Limit Limit Result Units Notes

1

1 1 129 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
27-Feb-2020 11:56

Metals and Metallic Compounds

As2-Effluent
20B0268-03 (Water)

Method: EPA 200.8
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/20/2020 14:20
Analyzed: 02/24/2020 20:58

Sample Preparation:
Preparation Batch: BIB0536
Prepared: 02/24/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0268-03 A 02

Analyte
Lead

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

7439-92-1 1

0.0680 0.100 12.8 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Golder Associates
18300 NE Union Hill Road Suite 200
Redmond WA, 98052-3333

Project: Ravensdale
Project Number: Ravensdale

Project Manager: Gary Zimmerman

Reported:
27-Feb-2020 11:56

Metals and Metallic Compounds

As2-Effluent
20B0268-03 (Water)

Method: EPA 200.8 UCT-KED
Instrument: ICPMS1 Analyst: MCB

Sampled: 02/20/2020 14:20
Analyzed: 02/24/2020 20:58

Sample Preparation:
Preparation Batch: BIB0536
Prepared: 02/24/2020

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Extract ID: 20B0268-03 A 02

Analyte

Arsenic

CAS Number Dilution

Detection Reporting
Limit Limit Result Units Notes

7440-38-2 1

0.0220 0.200 4.26 ug/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:

Redmond WA, 98052-3333

Project Manager: Gary Zimmerman

27-Feb-2020 11:56

Metals and Metallic Compounds - Quality Control

Batch BIB0536 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS1  Analyst: MCB

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BIB0536-BLK1) Prepared: 24-Feb-2020 Analyzed: 24-Feb-2020 16:02
Lead 208 ND 0.0680 0.100 ug/L U
Arsenic 75a ND 0.0220 0.200 ug/L 6]
LCS (BIB0536-BS1) Prepared: 24-Feb-2020 Analyzed: 24-Feb-2020 16:06
Lead 208 24.5 0.0680 0.100 ug/L 25.0 97.9 80-120
Arsenic 75a 243 0.0220 0.200 ug/L 25.0 97.3 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 27-Feb-2020 11:56
Wet Chemistry - Quality Control
Batch BIB0527 - No Prep Wet Chem
Instrument: BAL2 Analyst: KLE
Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BIB0527-BLK1) Prepared: 23-Feb-2020 Analyzed: 23-Feb-2020 15:57
Suspended Solids ND 1 1 mg/L U
LCS (BIB0527-BS1) Prepared: 23-Feb-2020 Analyzed: 23-Feb-2020 15:57
Suspended Solids 50 1 1 mg/L 50.00 99.8 90-110
Duplicate (BIB0527-DUP1) Source: 20B0268-01 Prepared: 23-Feb-2020 Analyzed: 23-Feb-2020 15:57
Suspended Solids 13 2 2 mg/L 11 13.10 20

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 27-Feb-2020 11:56

Certified Analyses included in this Report

Analyte Certifications

EPA 200.8 in Water
Lead-208 NELAP,WADOE,WA-DW,DoD-ELAP

EPA 200.8 UCT-KED in Water
Arsenic-75a NELAP,WADOE,WA-DW,DoD-ELAP

SM 2540 D-97 in Water
Suspended Solids DoD-ELAP,WADOE,NELAP
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 01/31/2021
CALAP California Department of Public Health CAELAP 2748 06/30/2019
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 01/01/2021
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-012 05/12/2020
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Golder Associates Project: Ravensdale
18300 NE Union Hill Road Suite 200 Project Number: Ravensdale Reported:
Redmond WA, 98052-3333 Project Manager: Gary Zimmerman 27-Feb-2020 11:56

Notes and Definitions

D The reported value is from a dilution

J Estimated concentration value detected below the reporting limit.

U This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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