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1.0 INTRODUCTION

Dalton, Olmsted, and Fuglevand, Inc. (DOF), has prepared this Full Scale In-Situ Chemical Oxidation
(ISCO) Work Plan (Work Plan) on behalf of Stericycle Environmental Solutions, Inc. (Stericycle). In 2016
Ecology approved a Remedial Design and Remedial Action Plan (RDRA) that described the planned
approach to addressing 1,4-dioxane contamination in groundwater at the site (Figure 1), consistent with
the Agreed Order (No. DE 7347). The primary objectives of 1,4-dioxane treatment are to reduce the
contaminant mass and expedite groundwater concentration decline towards cleanup levels within the
restoration timeframe defined in the Agreed Order (AO).

Stericycle conducted several bench and pilot studies in support of the RDRA between 2016 and 2018.
Ecology and Stericycle met in October 2018 to discuss the conceptual design for Full Scale
Implementation of the ISCO remedy. The preliminary layout for ISCO was presented to Ecology including
the planned approach for injection and target treatment areas. Stericycle commenced full scale design
after that meeting and conducted additional bench scale and field sampling to support full scale design
based on feedback from Ecology.

This Work Plan summarizes results of the most recently completed ISCO pilot and bench testing, as well
as more recent data that has been collected in support of full scale implementation design since the
RDRA.

2.0 SUMMARY OF PILOT STUDY RESULTS

There is no generally accepted industry standard for treatment of 1,4-dioxane in a heterogeneous
aquifer under a mixed use residential/commercial area. All of the available methods have drawbacks
that limit effectiveness, increase costs, and/or have significant health and safety implications. As a
result, Stericycle performed several bench scale and pilot studies in order to assess which of the
treatment methods was likely to meet objectives, given the limitations of the aquifer and limited control
of the treatment area. The following studies were completed since the RDRA:

e Bench scale study to support ISCO;
e Pilot test of pressurized injection of unactivated persulfate;
o Pilot test of slow release injection of unactivated persulfate;

e Bench scale study of in-situ bioremediation (ISB) and bioaugmentation treatment of 1,4-
dioxane; and

e Pilot test of ISB with bioaugmentation.

Results of these studies have been reported to Ecology over the past two years as Stericycle proceeded
towards full scale treatment design. The original ISCO bench scale study found persulfate to be effective
at treating 1,4-dioxane utilizing several different activation methods, as well as unactivated, due to the
high amounts of iron available in the aquifer (DOF, 2016a). Unactivated persulfate was chosen for initial
pilot testing, since that also released the fewest amount of metals during testing.

The first ISCO pilot program used pressurized injection of unactivated persulfate injected by direct push
drilling methods at four injection points (IP-1 through IP-4) on June 23, 2016 near well CG-122-60 (Figure
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2). Overall, the dose of oxidant achieved during the pilot study matched the design target, but the
decline in 1,4-dioxane was considerably less than expected, ranging from 24 to 41% in the target
treatment area (DOF, 2016b). The oxidant distribution did not occur according to the design and was
highly variable. The high variance in 1,4-dioxane concentrations detected in the ISCO Pilot Study target
area, and the delayed timing in detection of the high concentrations of sulfate indicate that the
heterogeneous nature of the aquifer limited the effectiveness of pressurized injection of oxidant.
Meanwhile, unexpectedly low injection pressures and notably sandy soils were observed. These findings
indicated that a slow release oxidant treatment had a higher chance of working than previously
considered since flow may be more uniform at typical aquifer flows and pressures.

An additional pilot study was then conducted in the area of CG-122-60 utilizing a slow release injection
of unactivated persulfate approach. A mixture of oxidant and paraffin wax, shaped into cylinders
approximately 18 inches long, were hung inside a mesh casing. The cylinders were then hung inside
injection wells IP-5, IP-6, and IP-7, covering the entire screened portion of these three injection wells
installed upgradient of CG-122-60. The cylinders were left to slowly release a small amount of
persulfate directly into groundwater over a period exceeding 12 months. While persulfate was detected
and lasted for greater than the design estimate of nine months, the treatment was largely ineffective.
Some initial degradation of 1,4-dioxane was noted, but overall the slow release persulfate did not result
in 1,4-dioxane concentrations decreasing faster when compared to trends from previous years. Based
on monitoring data, the amount of iron available in-situ may have been insufficient to create enough of
the persulfate radical to contact 1,4-dioxane in-situ. Stericycle submitted results of the slow release in-
situ chemical oxidation (ISCO) pilot study to Ecology (via email) in late July 2018. Lab reports and boring
logs are included in Appendix A.

Concurrent to ISCO pilot studies, Stericycle conducted a pilot study of ISB in the area of well cluster CG-
127. A microbial community, produced by Sentinel Environmental was injected into two wells in June
2017. Subsequent groundwater monitoring was conducted to evaluate degradation of 1,4-dioxane and
whether the bacteria populations could be sustained. Monitoring showed that slightly increased (3%) in
well CG-127-40 and slightly decreased in well CG-127-75 (13%). The bacteria culture provided by
Sentinel under perfect conditions is capable of degrading 1,4-dioxane from 500 ug/L to less than 25 ug/L
in 22 days. Delays in effectiveness in the field were anticipated on the order of up to two months based
on other field studies by Sentinel. However, in this pilot study, no substantial dioxane removal was
detected in either well. Sentinel suspected that the problem was too little available dissolved oxygen to
sustain the bacteria. The microbial analysis showed that the indigenous methantropic and anerobic
species became more abundant with each sampling event, replacing the injected bioaugmentation
culture (Stericycle, 2018).

Stericycle, DOF, and Ecology met on August 1, 2018 to discuss the results of the pilot studies, the 1,4-
dioxane concentrations across the site as of July 2018 (Appendix B), trends in concentration (Appendix
B), and the path forward for full scale remediation of 1,4-dioxane. Based on results of the pilot studies,
Ecology agreed that Stericycle should review ISCO full scale implementation options and develop a
conceptual design for discussion with Ecology prior to preparation of a Full Scale Implementation Work
Plan. This conceptual design included use of proprietary injection techniques to provide better contact
between the oxidant and 1,4-dioxane in-situ. Ecology and Stericycle met again in October 2018 to
discuss the conceptual design for Full Scale Implementation of the ISCO remedy. Stericycle identified
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two data gaps that were identified based on discussion with Ecology regarding the conceptual design for
full scale implementation. Stericycle commenced data gap resolution in late 2018 as described in the
subsection below.

Stericycle also reviewed the industry status of treatment of 1,4-dioxane treatment in anaerobic
heterogeneous aquifers with Ecology. 1,4-dioxane is difficult to treat, especially as a low concentration
(part per billion) secondary source from low permeability zones in an anerobic aquifer. Pump and treat
systems were found to be largely ineffective even after many decades and emerging ISB treatment is
only effective with oxygen or use of co-metabolic strategies (such as propane injection). ISCO has
emerged as the industry consensus as being the most effective method for treatment, but even with
improved injection techniques and repeat injections, ISCO may not make a significant change in overall
treatment timeline (as contact of oxidant and 1,4-dioxane in fine grained soils is sometimes not
possible).

Given the limitations in treatment technology and that there are limited exposure pathways (the aquifer
is not used for drinking water and 1,4-dioxane concentrations are below cleanup levels prior to reaching
surface water discharge points) Ecology and Stericycle agreed that re-evaluation of the restoration
timeframe specifically for 1,4-dioxane, currently 2032, may be appropriate depending on the results of
the full scale ISCO injections. The remedial action, as designed, includes ISCO and natural attenuation to
achieve 1,4-dioxane cleanup levels.

The full scale implementation design presented in this work plan was finalized based on the data gap
information and results of the pilot and bench scale studies described above.

2.1 Summary of Data Gaps Results for Full Scale Design
Two data gaps for full scale design were identified after reviewing the pilot study results. These data
gaps were:

1) The appropriate activation method for the persulfate. Unactivated persulfate was not as
effective in the pilot studies as expected based on the original bench testing.

2) The horizontal and vertical extent of the highest mass of 1,4-dioxane. The areas for highest mass
removal are less obvious because 1,4-dioxane concentrations have not declined uniformly in the
wells originally identified in the RDRA target treatment area.

The first data gap relates to specifying the most appropriate activation for the persulfate. Originally a
groundwater sample was planned for bench testing. As design proceeded a soil and groundwater
combined bench test was recognized as preferable to facilitate getting more representative results and
enable evaluation for the most applicable activation methods. Based on evaluation of the previous
bench scale testing and pilot results, a new bench test was recommended using an increased soil to
water ratio in order to better mimic in-situ chemistry and behavior. Collection of soil samples from the
approximate planned depth of injection was deemed necessary, instead of only collecting water from an
existing well and performing a groundwater-based bench test for activation.

The second data gap relates to current 1,4-dioxane concentrations observed in groundwater at locations
sampled along 6th Avenue, in between well clusters CG-128 and CG-161. Conceptual full scale design
proposed targeting injection around these wells because they are the areas of highest current
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concentrations and consistent with the objective of reducing the most contaminant mass. However,
after thorough review of historical temporary and permanent well data, insufficient data were found for
1,4-dioxane sampling locations between these points along 6" Avenue, making anticipated mass
removal in this area challenging.

To address both data gaps Stericycle proposed to conduct one temporary boring in January 2019 for soil
and groundwater sampling in-between well clusters CG-128 and CG-161. Ecology agreed to this
approach (via email) on December 3, 2018. The full scale design was scheduled for submission on March
1, 2019. Due to permitting requirements, the sampling was conducted several weeks later than
anticipated, with field work completed January 22-24, 2019 and Ecology agreed (via email) to extend the
due date to April 8, 2019.

2.1.1 Data Gaps Field Work Summary

On January 22 and 23, 2019 DOF performed the additional direct push sampling at boring location DP-
167 in an alley along 6 Ave South between well clusters CG-128 and CG-161 (Figure 2). This location
was selected to:

e Provide soil samples for the activation bench scale study;

e Collect groundwater samples to supply additional data on the horizontal and vertical extent of
1,4-dioxane; and

e To expedite permitting with the City of Seattle by modifying a previous street use permit
(versus pursuing permitting of sampling elsewhere in the right of way which could have taken
much longer).

Soil was logged from approximately 40 to 80 feet below ground surface (bgs) via disposable acetate
liners during drilling. The boring log is provided in Appendix C. Soil was placed in individual plastic bags
for each depth interval logged and shipped via ice-filled coolers under chain of custody to ISOTEC for
analysis as part of bench testing.

Groundwater was collected from four separate depths at DP-167, between 43 to 75 feet bgs. Samples
were collected via decontaminated temporary stainless steel four foot long screens. Due to anticipated
heaving sands, continuous sampling was not feasible but multiple depths were attempted for sampling
to reflect the different depth zones of wells in the CG-128 and CG-161 clusters. Samples were collected
via a peristaltic pump and dedicated disposable tubing for each grab sample. Groundwater was purged
at a low flow rate and collected within approximately 10 minutes after commencing pumping. Samples
were analyzed for total organic carbon (TOC), iron, and 1,4-dioxane; standard field parameters were also
measured by a multi-parameter meter during purging (Table 1). 1,4-dioxane concentrations at DP-167
ranged from 130 to 220 ug/L, depending on depth (Table 1), with the highest concentrations in the 61 to
66 foot bgs interval. No noticeable difference in lithology was noted during logging to indicate a
correlation between soil type and 1,4-dioxane results. These results are generally lower than those
detected in the higher concentration wells located north and south of DP-167.

Groundwater for the ISOTEC bench scale study was collected on January 24, 2019 at well CG-127-75 by
grab sample at low flow, utilizing the dedicated well pump and shipped via ice-filled cooler under chain
of custody to ISTOEC. ISOTEC performed soil/groundwater mixing as part of the bench study, as
described in the attached bench scale study treatability report (Appendix D).

Page 4 of 21



July 15, 2019

2.2 Proposed Treatment Areas

Recent average 1,4-dioxane concentrations and the trends in 1,4-dioxane concentrations in the target
treatment area wells (updated through quarterly monitoring in the third quarter of 2018 and first
quarter 2019, where available) are presented on Figure 2 (also see Appendix E). The most notable
difference from the RDRA is that concentrations in CG-165-45 (averaging 217 ug/L) have decreased
faster than at CG-128-45 (averaging 342 ug/L). 1,4-dioxane concentrations at DP-167 (220 pg/L)
indicate that concentrations drop below 300 ug/L in-between CG-128 to CG-161. Otherwise the areas
with the highest mass of 1,4-dioxane remain the same (CG-122-60, CG-161-60, and the CG-127 well
cluster).

Based on study results, Stericycle proposes to perform ISCO injections in the areas around the CG-122,
CG-127, CG-128 well clusters, and CG-161-60, as shown on Figure 2 and described on Table 2. Targeted
areas were selected because wells in those areas showed concentrations that historically averaged over
300 pg/L 1,4-dioxane, with emphasis placed on overlapping injections in the highest concentration
areas. Injection locations were placed in order to streamline injection permitting by staying within public
rights of way, avoiding known utilities, and limiting impacts on nearby businesses when possible.

For the CG-122 and the CG-128 well clusters injection locations were placed in the right of way and do
not significantly impact business access. The injections near CG-127 and CG-161-60 surround the
parking lot and cross both driveways for businesses at 5600 to 5620 6 Ave South. Average 1,4-dioxane
concentrations are estimated to be much higher between 161-60 and CG-127 (491 ug/L to 320/705
ug/L) as compared to the area between CG-127 and CG-162-80 (2 ug/L Figure 2). To limit the impacts to
access to the parking lot, injections were placed across only one driveway (the one near 161-60 with the
higher 1,4-dioxane concentrations) and injection locations cease approximately 25 feet south of the CG-
127 cluster to avoid blocking the second driveway to the businesses from 5600 to 5620 6™ Ave S. .

Vertical injection intervals similarly target the depths where 1,4-dioxane concentrations have averaged
over 300 ug/L. This resulted in a design that includes two depths of injection around the CG-127 well
cluster. Given the length of the vertical treatment area ISOTEC recommended splitting the injection
depths for treatment Area 4 (CG-127 cluster) to distribute the injectate over the 40-foot (35-75’ bgs)
target treatment depth resulting in two rows of injections.

2.3 Activation Design

Based on the bench scale study results, ISOTEC recommended modified Fenton’s reagent with
carbohydrate (MFR+CHASP) as the activation strategy for sodium persulfate (Appendix D. The
MFR+CHASP ISCO approach will be implemented with a sequential chemical injection at each

injection interval:

1. Chelated Iron Catalyst;
2. Stabilized Hydrogen Peroxide;
3. Sodium Persulfate + Carbohydrate Activator.

The chelated iron catalyst and stabilized hydrogen peroxide will constitute approximately 20% and
40% of the injection volume, respectively for each interval. The sodium persulfate with carbohydrate
solution will constitute approximately the remaining 40% of the total volume at each interval. Based on
the total oxidant demand (TOD), an oxidant dose of 2.50 g/kg (i.e. 1.25+1.25 g/kg) was recommended
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for field application. The treatability report noted that decreases in pH and increases in metals occurred
during the bench study but, based on previous experience, the metals and pH changes are likely to be
temporary in nature. ISOTEC also noted that based on past experience under similar conditions, pH and
metals concentrations typically return to background values in a matter of months following post-ISCO
aquifer equilibration.

3.0 BASIS OF DESIGN

As described in Sections 2.2 and 2.3, the full scale ISCO remedy will consist of direct injections at
approximately 35-40 locations (Table 2) adjacent to wells that have shown the highest concentrations
(averaging more than 300 pg/L) of 1,4-dioxane at depths of ranging from 35 to 75 feet bgs (Figure 2).

The treatment locations are in the center of the 1,4-dioxane plume. Treatment Area #1 (near CG-122-
60) at the upgradient edge of the center of the plume and Treatment Areas #2, 3, and 4 along 6™ Ave
South all closer to the leading edge of the center of the plume (Figure 2). Concentrations of 1,4-dioxane
upgradient of CG-122-60 are typically less than 10 ug/L with a few locations at approximately 50 ug/L.
Concentrations at 5™ Ave South are typically 100 to 200 pg/L. Target treatment areas with potential
downgradient and cross gradient monitoring wells are listed in Table 2.

The EDR (AMEC Geomatrix, 2011) provided a hydraulic conductivity of 5.1 x 10-3 centimeters per second
and a hydraulic gradient of 0.0016 for the intermediate aquifer unit. Assuming an effective porosity of
20%, the groundwater seepage velocity is approximately 0.8 feet per week or 42 feet per year.

Reagent solutions (activation chemicals, stabilizers, and sodium persulfate) will be injected using
pneumatically operated double-diaphragm pumps, powered by a 185-cubic feet per minute compressor,
into the temporary screens installed in the direct push borings using a dedicated injection system for
each injection point that will provide flow control, flow measurements, and pressure indicators (see
ISOTEC procedures in Appendix F for details and Figure 3 for a process and instrumentation diagram).
ISOTEC’s procedures include injection design parameters, a summary of health and safety procedures,
injection procedures, as well as chemical handling and storage procedures. The chemical oxidant
solution flow rates, injection volumes, and injection pressures are based on delivering a solution
strength of sodium persulfate dosage of 10-12% and a hydrogen peroxide dosage of 6-10%, based on
the results of the ISOTEC Treatability Study, which achieves the desirable total oxidant dosage of 2.5
g/kg soil.

The basis of design for the full scale injection program are listed below.
1. Allinjections will occur in the public right-of-way.
2. Persulfate will be used as the chemical oxidant in the ISCO injections.

3. From the effectiveness testing results discussed in Section 2.3, a sodium persulfate dosage of
11-12% and a hydrogen peroxide dosage of 6-10%, based on the results of the ISOTEC
Treatability Study (Attachment D), which achieves the desirable total oxidant dosage of 2.5 g/kg
soil. This dose corresponds to greater than 90% destruction of 1,4-dioxane over a 5-day period.
It is anticipated that there will be sufficient chemical oxidant persisting in the aquifer to
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continue to degrade 1,4-dioxane beyond the 5-day target period, which will be verified by
ongoing monitoring events.

4. Based on the previous ISCO pilot study results, drilling from previous investigations in the
project area, and updated bench scale testing, injecting the target volume is unlikely to be an
issue in general, but there may be direct push refusal at any given point. As long as the target
volume is reached for each target area, it is unlikely changes to concentration or amount of total
volume injected will be necessary. However, if injections need to be significantly modified
(change in volume or reagents +/- 25%), Stericycle will notify Ecology prior to continuing with
injections.

5. Based on the previous ISCO pilot study results, high pressures are unlikely. However, target
injection pressures to distribute the activation chemicals and sodium persulfate solution into the
formation will not exceed 45 pounds per square inch (psi) due to the potential for fracturing the
subsurface formation and creating preferential pathways (Appendix F). If pressures are too high
at one interval, any remaining amount will be injected at the next injection interval as pressures
allow. The 2016 pilot study illustrated that pressures below 20 psi were capable of delivering the
designed volumes of oxidant to the subsurface. In general, ISOTEC will use this target pressure
of 0-20 psi (Appendix F) as the optimal injection pressure range to distribute reagents into the
subsurface. It is unlikely pressures greater than 20 psi will be necessary to complete injections,
but if pressures increase to 45 psi, injections will cease and screens will be repositioned to
continue the injection. Pressures will not be allowed to exceed 45 psi due to potential for
fracturing the subsurface formation at or above this pressure.

6. A 10-15-foot radius of influence (effective area of oxidant distribution) is assumed based on
ISOTEC’s previous experience. As indicated in Section 2.3, ISCO injections will target four
treatment areas adjacent to CG-122, CG-127, and CG-128 well clusters as well as CG-161-60 over
varying depth intervals (approximately 35-75 feet bgs). Table 2 lists target treatment areas and
depths. Figure 2 shows the target treatment areas. For the purpose of estimating sodium
persulfate mass requirements areas of treatment were estimated by ISOTEC using the above
stated ROI (ISTOEC Proposal Appendix F, Table 3).

7. The proposed 10-12% sodium persulfate solution is only slightly higher than the previous pilot
scale injection concentration and falls within the range of 5-25% sodium persulfate solution
strength (by weight) previously reported by FMC and ISOTEC (DOF 2016a) for ISCO injections.
Target dose and sodium persulfate solution strength are provided for each area in ISOTEC's
proposal (Appendix F, Table 3). It is anticipated that roughly 40,000 gallons of solution will be
injected in total (varying per injection point based on target treatment area, target treatment
depth and injection interval), and the injected solution volume will occupy approximately 17--
19% of the effective pore space. The percentage of effective pore space increase from the pilot
study is intended to improve delivery, increase contact with 1,4-dioxane, and allow for greater
treatment radius of influence (ROI) while locating injection points to accessible right of way
areas. The estimated pore volume per treatment area was calculated by ISOTEC and is provided
as part of ISOTEC’s proposal Table A in Appendix F.
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8. A flow rate range of 1-2 gpm will be targeted per injection point over each 2 foot injection
interval. Based on ISOTEC's previous experience and field conditions during implementation,
adjustments to flow rate and screen length may be necessary. A decision tree for adjustment of
injection procedures is provided as Figure 4. This falls with the literature ranges (1-2 gpm over a
0.5-2 foot interval recommended by Huling and Pivetz [2006]).

The approximate targets and acceptable ranges for solution strength and the ranges for the sodium
persulfate dose, injection flow rates, injection volumes, and injection pressures based on a target
sodium persulfate solution strength of 10-12% are included in Appendix F.

4.0 FULL SCALE ISCO IMPLEMENTATION PLAN

Stericycle has selected ISOTEC to perform the ISCO injections because they are able to provide a robust
method of direct push injection that may improve the contact of oxidant and 1,4-dioxane in the low
permeability soil units present at the site. This approach also includes the change in activation to more
aggressively approach 1,4-dioxane destruction. Existing wells (IP-5, 6, and 7) will be used for injections
in the CG-122-60 area, but direct push injections will be used for the remainder of the injections. The
general construction plan, site setup, and operations are described in the subsections below. A detailed
description of ISOTEC's operational plan is included in Appendix F.

4.1  Construction Plan
This section describes the elements of construction and site mobilization for the ISCO injections. Work
will be completed per the Quality Assurance Project Plan (Appendix G).

The sequence of work will generally consist of the following steps:

1. Obtain required permit approvals outlined below and provide permit approvals to the
Ecology site manager.

2. Work with Ecology to update the public notice for the ISCO injections and distribute to
residences and businesses in the immediate vicinity of the work area.

3. Mark the locations of the proposed injection locations. Perform One-Call and a private
locate to confirm utility locations for areas with proposed push probe injections. Known
utilities are provided as part of Figure 5.

4. Mobilize to the site and perform a tailgate health and safety meeting outlining all of the
anticipated hazards and hazard mitigation with all workers.

5. Setup the work zone, traffic control components, and spill prevention measures.

6. Install new monitoring well CG-131-75 and develop the well.

7. Remove the wax candles from the three semi-permanent wells (IP-5, -6, and -7) upgradient
of CG-122-60.

8. Perform baseline groundwater monitoring per the performance monitoring plan (Section
5.1).

9. Once monitoring event is complete, demobilize the work area and take down all temporary

traffic control barriers and signage and move all equipment to the secure Stericycle
property. Decontaminate all monitoring equipment and manage waste appropriately.
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10. Coordinate Ecology site visit prior to commencement of injections.

11. Perform ISCO injections at IP-5, 6, and 7.

12. Perform ISCO direct push injections at the other target areas.
13. Perform groundwater monitoring #2 per the performance monitoring plan (Section 5.1).
14. Once monitoring event is complete, demobilize the work area and take down all temporary

traffic control barriers and signage and move all equipment to the secure Stericycle
properly. Decontaminate all monitoring equipment and manage waste appropriately.

15. Perform steps 13 and 14 for groundwater monitoring event #3

16. Meet with Ecology to review preliminary results and assess if a secondary injection is
necessary or continued monitoring is warranted.

17. Perform steps 13 and 14 for groundwater monitoring events 4 through 7.

4.2  Permitting and Approval Requirements

The project will be conducted under AO No. DE 7347 between Stericycle and Ecology, and therefore is
exempt from the procedural requirements of certain Washington State laws and all local permits (WAC
173 340-710[9][b]). However, the cleanup remedy and its implementation must comply with the
substantive requirements of these permits and must comply with any federal permits that may be
required. The permitting exemption is not applicable if Ecology determines that the exemption would
result in the loss of approval from a federal agency that may be necessary for the state to administer
any federal law. In addition to the permits required, a SEPA checklist was completed for the remedial
action addressing the Downgradient Area of the site as detailed in the Revised ISCO Pilot Study Work
Plan. Ecology made a determination of non-significance in response to the SEPA checklist.

It is anticipated that the following permits will be required to complete the ISCO injections:

. Work performed in the public right-of-way will require a 51A-Well Installation Permit and a
Utility Major Permit from the City of Seattle, Department of Transportation (SDOT). The
expected time to obtain these SDOT permits is 8-12 weeks.

o Ecology will require an Underground Injection Control Permit for the ISCO injections. The
expected time for obtaining these permits is four weeks.

The final permit approvals will be provided to Ecology prior to conducting any of the injection field work.

No Seattle Department of Development and Planning permits or additional site access permission will be
required, as no work will be performed on private property. A traffic control plan is required as part of
the SDOT Utility Major Permit. Previously developed plans will be re-used for the Utility Major Permit
application that will limit street closure on South Findlay Street as well as 6™, Lucile and Maynard
Avenues to the extent practicable. Most new injection locations are off to the side of the streets in the
right of way, rather than in traffic lanes. However, some injections are planned in South Findlay Street.
The traffic control plan will mitigate potential traffic issues that could result from the injection points
and monitoring work that will occur in the public right of way.

The total area of disturbance is less than 1,000 square feet. This area of disturbed soils would not trigger
state or county stormwater requirements or trigger City of Seattle Drainage review.
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4.3  Construction Activities

The construction components, elements, and approach to implementation in the field are described in
this section. All geologic and hydrogeologic work will be performed under the supervision and direction
of a geologist licensed in the State of Washington or under the direct supervision of an engineer licensed
in the State of Washington. All engineering work will be performed by or under the direct supervision of
an engineer licensed in the State of Washington.

Construction activities will include installation of temporary direct push borings and a single new
monitoring well (CG-131-75 Figure 2). Injection of activated persulfate reagent in the areas around the
CG-127, CG-128, and the CG-161 well clusters and injection of activated persulfate reagent in the three
semi-permanent wells (IP-5,-6 and -7) near CG-122-60, as shown on Figure 2 and Table 2. Two days of
post-injection temporary direct push boring groundwater monitoring events at will be performed in
addition to additional groundwater monitoring at existing wells (per the performance monitoring plan in
Section 5.1).

Prior to mobilization to the site, Stericycle will update businesses/residences in the vicinity of the pilot
study locations in accordance with a revised public notice (prepared in cooperation with Ecology) to
provide the following information:

. A summary of work to be performed in relation to the 1,4-dioxane cleanup action proposed,
a schedule of the work, the work duration, and potential site impacts;

. A summary of traffic control plans and plans to minimize impacts to local businesses;
J Hazards associated with the work being performed and hazard mitigation; and
o Project contact information.

Stericycle will work with businesses and residences in the immediate vicinity of the work area to
minimize impacts to the local businesses and residences.

Subsurface utilities will be identified prior to the start of any subsurface drilling. Stericycle personnel will
mark the proposed drilling locations on the ground. The utilities underground location center (1-800-
424-5555) will be contacted, and a private utility locate will be conducted within the work areas to at
least 20 feet beyond the limits of subsurface work, where possible. The intended well locations might be
modified in the field if they interfere or appear to interfere with subsurface utilities.

Remediation personnel will mobilize to the site and complete site setup prior to starting construction
activities. All equipment will be demobilized at the end of each day and all chemicals and wastes will be
stored at the fenced in and secure Stericycle Georgetown facility.

Prior to commencing site setup, a health and safety tailgate meeting will be completed with all field
personnel. The tailgate meeting will cover all known and anticipated hazards and mitigation or control of
all hazards as per the updated HASP (see section 5.1.1). Upon completion of the tailgate meeting, site
setup will include establishing temporary facilities, implementing the traffic control plan, and installing
stormwater controls. Temporary fencing or clear site delineation will be set up around the work area
prior to implementation of drilling to prevent public access into dedicated work zones.
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The persulfate injections will be performed based on the design and specifications presented in ISOTEC's
proposal (Appendix F). Temporary direct-push injection points using ISOTEC proprietary laser-cut
stainless-steel screens will be used in multiple intervals across the total vertical thickness. The screens
are designed such that the injected reagent material enters the direct push rod and contracts within the
ISOTEC screen to create a “pressurized jet flow” that allows the reagent to discharge under low pressure
throughout the vertical depth interval of the screen by maintaining a continuous flow that completely
fills the entire screen interval. Due to the small diameter (1 cm), a very small volume of water fills the
screen (<0.1 gallon) allowing uniform discharge. The ISOTEC screens are available in lengths ranging
from one foot to eight feet in length in one-foot increments. In order to focus injection delivery to the
thin lenses of finer grain material, ISOTEC will use one-foot or two-foot length screens to preferentially
distribute oxidant solutions to that smaller vertical interval and to target the finer grained lenses within.

Contaminated soil, decontamination water, and purge water from the temporary borings will be
managed at the Stericycle Georgetown facility in accordance with the Revised Waste Management Plan
(Appendix K of the EDR).

Activated persulfate ISCO reagent will be injected in the wells per ISTOEC procedures (Appendix F). The
data sheet and Safety Data Sheet for the activated persulfate are provided in Appendix H.

Direct-push ISCO injection borings will be abandoned by filling the casing from total depth to ground
surface with bentonite following drilling and injections. Care will be taken not to over-pressurize grout
and thereby make it less prone to migrate into the surrounding formation. The ground surface will be
repaired to similar conditions as found prior to drilling. A field marker will be placed to denote the
drilling location (via paint mark and/or nailed flag), and field measurements will be taken to maintain
accurate mapping of where the injection locations occurred.

To prevent potential spills or off-site migration of sodium persulfate or activation chemicals, the
reagents will be covered and stored in secondary containment and nearby catch basins will be
temporarily blocked during injections. Secondary containment will be chemically compatible
(Polyethylene) with injection compounds and appropriately sized to completely contain the contents of
the largest vessel within the containment area. The containment structure will be comprised of a
shallow, open top, box-like structure approximately 10 feet by 20 feet in area, or smaller. Polyethylene
material was selected because it will not be readily degraded by the chemicals in use for this project. In
addition, a neutralization kit including sorbent materials (i.e., vermiculite or sand), a 5-gallon high
density polyethylene bucket, and neutralization chemicals (such as sodium bisulfite) will be available
within the staging area.

5.0 Monitoring

This section describes the monitoring events associated with the ISCO full scale implementation. The
results of the first ISCO pilot study illustrated the difficulties of estimating mass removal in a
heterogeneous aquifer (DOF 2017), even with improved injection techniques performance evaluation is
planned to take approximately a year to assess the impacts of ISCO injections on 1,4-dioxane
concentrations in the target area. The data gathered will provide the information necessary to assess
effectiveness of treatment and to inform planning for long term monitoring.
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Long term monitoring as described in the Long Term Monitoring Plan (Appendix D in the EDR) will take
place concurrently with the monitoring described in this section, and will continue once the remedial
action monitoring period is over. In addition, the supplemental semi-annual monitoring for 1,4-dioxane
will continue through implementation of the 1,4-dioxane remedy. If warranted, the Long Term
Monitoring Plan may be modified to address specific locations identified during cleanup implementation
and performance monitoring.

5.1 Protectiveness and Performance Monitoring Plan

A groundwater monitoring program will be implemented after completion of the injections to evaluate
the objectives defined in Section 1 and to ensure that downgradient receptors are protected during and
after implementation of the remedy. Monitoring is broken into four stages:

e Baseline monitoring conducted prior to injections;

e Monitoring during injections, to evaluate if injection is proceeding per design and if injection
methods can be optimized;

e Short term Post injection monitoring, to evaluate conditions during the active oxidation phase;
and

e Long Term Post Injection Monitoring, to evaluate conditions once the oxidant is most likely
spent.

Monitoring during injections will be performed by ISOTEC in wells within the target treatment areas
(Table 2). Primary monitoring parameters will be pressure and flow with secondary monitoring
parameters detailed on Table 4. ISOTEC and DOF will evaluate the results as per the decision tree
shown on Figure 4 to assess if injections are proceeding per design and if any changes can be made to
improve injection performance. Additional details are provided in section 5.1.2.3.

Short term and long term post injection monitoring will be assessed per criteria listed on Tables 5 and 6.
The primary parameter evaluated will be 1,4-dioxane concentration trends, but sulfate, metals, and pH
will also be tracked and compared against design expectations.

A summary of the non-injection monitoring events is described below with details provided on Table 3
and monitoring locations shown on Figure 6.

o Event 1: Initial baseline samples will be collected from wells in each area of injection prior to
the first round of injections (CG-122, IMW-1, IMW-2, CG-127, CG-128, CG-161 clusters). In
addition, baseline samples will be collected from wells within one block of injections on 6th
Avenue (CG-160-65, CG-60-45, and CG-131-40), including a new well CG-131-75 per Ecology
request, during the third quarter 2019 monitoring event.

. Event 2: Within 48 hours after injection, groundwater samples will be collected to measure
immediate 1,4-dioxane degradation and persulfate distribution in the wells nearest to target
treatment areas (CG-122, IMW-1, IMW-2, CG-127, CG-128, CG-161 clusters).Sampling is
expected to show 1,4-dioxane degradation greater than 50 percent and persulfate
concentrations greater than 250 ppm.
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. Event 3: Two to four weeks after injections in targeted treatment areas (CG-122, IMW-1,
IMW-2, CG-127, CG-128 clusters and CG-161-60), as well as several direct push borings (with
one sample collected every 10 feet from 35 to 75 feet bgs, approximate depths are shown in
Table 3) will be sampled to evaluate ROI. One of the direct push borings will be completed
immediately south of the southernmost injection point (10-15 feet away), and one will be
completed west of injection points between treatment areas 2 and 4. Locations were
chosen which would show if persulfate oxidation was still occurring, if oxidant had reached
these monitoring locations, and will be measured against criteria shown in Table 4.
However, ROl for areas where conditions for degradation have been enhanced, is
anticipated to vary and given the heterogeneity of the aquifer monitoring values could
range from low to high response as shown in Table 4.

J A review of initial results (after monitoring Events 1 through 3) approximately 60 to 90 days
after the last injection has been completed (pending laboratory receipt of laboratory results)
will be done and results provided to Ecology to assess if conditions demonstrate that a
second injection is warranted.

o Events 4 and 5: A monitoring event will take place approximately two months post injection
and four months post injection, prior to implementation of long term monitoring. These
monitoring events will include wells in the targeted treatment areas and wells within one
block of injections on 6th Avenue (CG-160-65, CG-60-45, and CG-131-40).

o Events 6 and 7: For the following two standard semi-annual monitoring events (as required
under the Long Term Monitoring Plan) that occur after Event 5, additional analysis will be
added to extend assessment of downgradient impacts from the injections to over a year.

5.1.1 Protectiveness Monitoring Plan

Working conditions during injections will be monitored following procedures described in the revised
HASP (amended from the HASP provided in Appendix J of the EDR; AMEC Geomatrix, 2011). The revised
HASP includes provisions for air monitoring using a photoionization detector (PID) and specifies
appropriate air quality action levels. A PID will be kept on site and will be used to monitor breathing
zone air quality and air quality at the perimeter of the work area during active drilling and injections.
The PID is provided as a precaution, as elevated levels of volatile organic compounds are not anticipated
to be encountered in soil or groundwater during active injection or monitoring work based on historical
groundwater monitoring data (Stericycle, 2015). To address the hazards associated with the ISCO
injection work, a job hazard analysis pertaining to chemical oxidant handling and injections was
prepared as part of the pilot study phase.

The major hazards for full scale ISCO injection are the same as detailed in the previous ISCO pilot study
(working in a trafficked area and with strong oxidizing agents), but the work locations, scale of
injections, and types of reagents being used have changed. ISOTEC has provided SDS for handling
persulfate, hydrogen peroxide, sodium hydroxide, and chelated iron and general safety procedures for
the injection compounds including a summarized injection approach (Appendix F). The work area will be
controlled to prevent members of the public from being exposed to any liquid leaks or spills. Prior to the
start of injections, pressure checks will be completed on the injection system per ISOTEC protocols
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provided in Appendix F. PPE and safe working areas (hot zones) to eliminate pubic exposures shall be
identified in ISOTEC’s updated HASP and updated traffic control plans. In addition, given the changes in
traffic patterns and road construction since the last round of injections the route to the local medical
facility identified in the revised HASP shall be reviewed and updated if necessary. The revised HASP will
be updated and submitted to Ecology for review prior to the start of injection work (once ISOTEC has
provided their HASP to Stericycle for review).

In addition, spill controls (secondary containment, spill kits, etc.) have been included to protect public
infrastructure (roads, pavement, utilities) and to prevent releases to the environment. Secondary
containment will be chemically compatible with injection compounds and appropriately sized to
completely contain the contents of the largest vessel within the containment area. The containment
structure will be comprised of a shallow, open top, box-like structure approximately 10 feet by 20 feet in
area, or smaller. Polyethylene material was selected because it will not be readily degraded by the
chemicals in use for this project. Spill kits will contain appropriate materials for cleanup of spills,
including but not limited to absorbent, protective clothing, disposable bags, and a waste container.

5.1.2 Performance Monitoring Plan
This section describes the approach to performance monitoring during the full scale implementation
phase of ISCO.

5.1.2.1 Monitoring Objectives

Monitoring of ISCO implementation will evaluate the initial extent of mass removal within the vicinity of
the treatment, and monitoring permanent wells over time will evaluate whether the pretreatment
concentrations rebound and if so, to what level and for how long. Wells within the treatment area
should behave differently than those that are listed as cross-gradient or downgradient (Table 2). The
specific monitoring objectives include:

o Estimating the performance of ISCO for 1,4-dioxane mass destruction by comparing mass of
1,4-dioxane in treatment area wells from baseline monitoring event to subsequent
monitoring events;

. Observing oxidant distribution and persistence over space and time (expected to be seen for
up to six weeks in treatment area wells with no detection in downgradient wells);

. Observing the degree and persistence of any metals mobilization associated with ISCO
(expected to be seen up to several months in treatment area wells with little to no change
from baseline levels in downgradient wells);

o Observing the degree and persistence of changes in groundwater pH and other geochemical
parameters associated with ISCO (expected to be seen up to a year in treatment area wells
with little to no change from baseline levels in downgradient wells); and

. Observing the degree and persistence of increased levels of dissolved sulfate (expected to
be seen up to a year in treatment area wells with little to no change from baseline levels in
downgradient wells).
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A summary of indicator levels for various parameters are provided in Table 4. Mass removal will be
estimated using the Thiessen Polygon method used in Appendix A of the FFS (Amec Foster Wheeler
2015). Results from the baseline sampling will be used to calculate mass before ISCO injections for
comparison to results from later monitoring events.

More immediate destruction of 1,4-dioxane mass in groundwater will be measured as part of the short
term monitoring (Events 2 and 3). Destruction of mass in the less permeable zones will be measured as
part of longer term monitoring (Events 4 through 7) and indications of rebound will be assessed via
trend analysis. If 1,4-dioxane concentrations rebound after initial decline, it may due to back diffusion
from less permeable zones or from upgradient sources. For Target Treatment Area 1, there are no
upgradient sources, so any rebound would most likely be due to back diffusion processes. For Target
Treatment Areas 2, 3, and 4 trend analysis will be more complicated given their location in the plume
but analysis of seepage velocity may help clarify the likely cause of rebound.

5.1.2.2 Monitoring Approach

The monitoring approach will include a pre-injection baseline sampling event, followed by six post-
injection monitoring events conducted after the injection event. A combination of permanent
monitoring wells and direct-push borings will be sampled to provide flexibility for sample locations. The
direct-push borings will allow for responding to variable field conditions and to verify where the sodium
persulfate has been distributed.

Prior to each monitoring event, Stericycle will work with Ecology to evaluate the appropriateness of
proposed sampling locations and may adjust locations based on field data collected prior to each
monitoring event. Communications with Ecology may consist of conference calls or in-person meetings
to discuss field data collected during the previous monitoring event. Data evaluation and
communication with Ecology will allow for an adaptive program for the monitoring events to improve
the data generated from each monitoring event and select locations that are most likely to adequately
address the objectives.

5.1.2.3 Monitoring Methods and Sampling Program

Groundwater samples will be collected from monitoring wells listed in Table 3 prior to ISCO injections to
establish baseline water quality conditions (Event 1). Baseline groundwater samples will be analyzed for
1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, pH, oxidation-reduction potential (ORP), dissolved

oxygen (DO), temperature, specific conductance, and major cations/anions.

During injections, continuous monitoring of primary injection indicators, including flow rate and
pressure, will occur while injections are in progress. Daily grab sampling of secondary injection
indicators, including ORP, iron, specific conductivity, DO, hydrogen peroxide, sulfate, and persulfate,
(Table 4) will be performed in wells CG-122-60, CG-122-75, CG-161-60, CG-127-40, CG-127-75 when
injections are actively occurring within the treatment area associated with these wells (Table 2).

After injection, one monitoring event will be conducted immediately following injection to assess
persulfate distribution to targeted well areas (Event 2), then one event will be conducted within the
expected time interval of the chemical oxidant persistence, identified as two to four weeks (Event 3)
based on a combination of ISOTEC bench scale study results and field experience, followed by four
additional monitoring events after persulfate is expected to have been consumed and mass of 1,4-
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dioxane will have time to begin rebounding in groundwater due to release from interbedded silts or
clays (Events 4 through 7).

Figure 6 includes preliminary locations for the direct push borings and wells to be sampled during the
monitoring events. Locations may be changed based on surface and subsurface obstructions. Sample
locations may also be adjusted prior to any monitoring event based on field data collected and
communications with Ecology. Table 3 summarizes the samples to be collected and analyses to be
conducted during each monitoring event.

5.1.3 Groundwater Sampling Methods

Groundwater samples collected from monitoring wells during the course of ISCO full scale
implementation will generally follow the low-flow groundwater collection procedures and 1,4-Dioxane
Remediation QAPP (Appendix G). However, the presence of persulfate in groundwater during sampling
may damage equipment typically used under the low-flow method. During monitoring Events 2 and 3,
groundwater will be purged at a low flow rate for approximately 15 minutes prior to collecting the
groundwater sample. Water level drawdown will be monitored and flow rates adjusted to reduce
drawdown. However, in order to prevent damaging the equipment by the persulfate, groundwater
quality parameters will not be monitored for stabilization prior to sample collection.

Groundwater samples from direct push sampling locations during Event 3 will be collected via peristaltic
pump and disposable tubing or equivalent method. Approximately 1-1.5 times the peristaltic tubing
volume will be purged prior to collecting the groundwater samples so that the groundwater sample will
be representative of the localized area proximate to the boring location. The groundwater quality
parameters will not be monitored prior to groundwater sample collection due to the potential for
persulfate in groundwater samples collected as part of this event.

Water quality parameters, including turbidity, DO, specific conductivity, ORP, temperature, and pH, will
be measured and recorded in the field prior to collecting the groundwater samples by default during
Event 1 and Events 4 through 7. Persulfate will be analyzed in the field during each event using a field
test kit (refer to Appendix H for field kit details).

Non-disposable sampling equipment will be decontaminated between sample locations according to
Stericycle SOP-200, provided in Attachment D-2 of the Long-Term Monitoring Plan (Appendix D of EDR;
AMEC Geomatrix, 2011). De-ionized water will be run over drilling equipment and collected as an
equipment blank sample to test the effectiveness of decontamination procedures. One equipment blank
sample will be collected during the direct-push event (Event 3).

Groundwater samples collected will be submitted to Stericycle’s contracted state-certified laboratory,
ALS Environmental, for analysis of dissolved MTCA metals, sulfate, sulfide, and 1,4-dioxane, based on
the sampling and analysis schedule in Table 3. All samples submitted to ALS during Event 3 will be
preserved using ascorbic acid to quench the chemical oxidant following the procedures outlined in the
1,4-dioxane remediation QAPP (Appendix G). If samples collected during Event 4 exhibit the presence of
chemical oxidant, the samples will be quenched using the same procedures as Event 3. Groundwater
samples for analysis of dissolved MTCA metals will be field filtered prior to collection using a 0.45-
micrometer filter to remove sediment and other particles, which may skew sample results. Additional
quality assurance/quality control (QA/QC) protocols for sampling and data validation will be conducted
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in accordance with the QAPP included in Appendix D of the EDR (AMEC Geomatrix, 2011) and the 1,4-
Dioxane Remediation QAPP (DOF and Amec Foster Wheeler, 2016).

5.1.4 Temporary Boring Drilling and Sampling Methodology
This section summarizes the methodology related to direct-push groundwater sampling. Direct-push
drilling will be conducted in accordance with WAC 173-160.

5.1.4.1 Site Preparation
Prior to the commencement of drilling, the following steps will be taken:

. Verify that all permits are in place and available at the work site.
. Notify residents and businesses in the immediate area of the drilling.
. Inspect the potential drilling location in the field for potential access problems (e.g.,

overhead obstructions or hazards, excessive slopes, on-site materials, equipment
obstructing access, and other pertinent conditions).

. Clear drilling location of any brush or debris that might be present.

. Remove any equipment or materials that might be stored in the immediate vicinity of the
drilling location.

. Mark the ground locations of the proposed drilling site.

. Notify Ecology’s project manager prior to the commencement of drilling in case it is
necessary to modify the location of a proposed drilling site, and the modified location is
more than 5 feet from the originally proposed location.

After the location of the drilling site has been finalized, and all required permits have been obtained,
final site preparations may begin. Final preparations will include:

. Grade or level the drilling location, if necessary.

o Mark the final drilling locations on the ground.

o Set up receptacles for temporary storage of investigation-derived wastes.

. Complete any concrete sawing or coring to remove surface pavement from the drilling

location where the ground surface is paved with asphalt or concrete.

5.1.4.2 Drilling Methods

All direct-push borings will be completed by a Washington State licensed well driller under the direction
of the field geologist. Care will be taken during drilling to maintain borings as close to vertical as
possible, allowing for targeting the desired location at depth. This objective will be discussed with the
drillers as part of drilling setup and monitored by the field team during drilling.

A detailed record or log of each temporary well will be recorded. The logs and descriptions will include
at a minimum the following information:

. Date and time of construction;
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. Drilling method and any drilling fluid used;

. Well location using an onsite GPS unit (surveyed to within 0.5 foot);
. Borehole diameter and well casing diameter;

. Temporary well depth (to within 0.1 foot);

. Casing materials;

. Screen material and design, including screen length and slot size;

. Boring abandonment methods.

Contaminated soil, decontamination water, and purge water from the well installations will be managed
at the Stericycle Georgetown facility in accordance with the Revised Waste Management Plan (Appendix
K of the EDR; AMEC Geomatrix, 2011).

5.1.4.3 Groundwater Sample Collection and Analysis

Groundwater samples will be collected from each direct-push boring at the approximate depth listed in
Table 3. The drilling subcontractor, under the direction of the field geologist, will advance a direct-push
sampling apparatus to the specified depth for collection of a grab groundwater sample using the SP22
Groundwater Sampler from Geoprobe® or similar equipment. The groundwater sample will be collected
at each boring through temporary 4-foot-long screened wells. A grab groundwater sample will be
collected via peristaltic pump and disposable tubing or equivalent method as described in Section 4.1.3.

5.1.4.4 Boring Abandonment

Direct-push borings will be abandoned by filling the casing from total depth to ground surface with
bentonite following drilling and sampling. Care will be taken not to pressurize grout and thereby make it
less prone to migrate into the surrounding formation. The ground surface will be repaired to similar
conditions as found pre-drilling. A field marker will be placed to denote the drilling location (via paint
mark and/or nailed flag), and field measurements will be taken to maintain accurate mapping of where
data are collected.

5.2 Quality Assurance

A QAPP (DOF and Amec Foster Wheeler, 2016) was submitted and approved as part of the pilot study
phases of 1,4-dioxane remediation. The QAPP outlined quality assurance procedures pertaining to
sample collection and construction implementation specific to the 1,4-dioxane remedy that were not
considered during preparation of the QAPP associated with the Long-Term Monitoring Plan (Appendix D
of the EDR; AMEC Geomatrix, 2011). The 2016 QAPP has been updated for full scale implementation and
is included in Appendix G.

6.0 Demobilization and Waste Management

Stericycle will properly handle, accumulate and temporarily store, transport, and dispose of project
derived wastes in accordance with local, state, and federal requirements. Trained and experienced
personnel will be present during active ISCO activities to arrange initial waste segregation, storage, and
coordination of both on-site and off-site disposal activities. The primary project activities will include

Page 18 of 21



July 15, 2019

early identification and pre-planning for expected waste sources, characterization of wastes (analytical
data, source and generator knowledge), interim and centralized accumulation and storage at the secure
Stericycle Georgetown facility, and timely transportation and disposal of wastes. The anticipated waste
sources include:

. Spent disposable personal protective equipment;

. Soil from temporary well installation activities;

. Spent sodium persulfate reagent cylinders;

. Empty stabilized hydrogen peroxide drums and carbohydrate activator drums or buckets;

J Decontamination rinse water (minimal generation because injection equipment is flushed as

part of injection operations); and
. Groundwater sampling purge water.

Initial waste characterization will be carried out at the Stericycle Georgetown facility, based on the
source or process generating the waste and the field staff’s knowledge of the probable regulatory status
of the wastes. All waste characterization and disposal for the remedy will follow the Revised Waste
Management Plan, Appendix K of the EDR.

The spent persulfate cylinders will be removed from the wells and placed into labeled 55 gallon drums
pending characterization for waste disposal.

7.0 Updated Schedule

This section outlines a tentative schedule for implementation of the next stage of the 1,4-dioxane
remedy.

The ISCO injection study will require UIC permitting with Ecology and permitting with SDOT. Typically
this takes on the order of 12 weeks or more from the start of the permit application. However, Stericycle
will endeavor to minimize this time since the work proposed will be very similar to work already
completed under the previously permitted ISCO pilot study work. Ideally ISCO injections could begin as
soon as September 2019 if permitting is expedited.

Prior to the start of the injections in the first treatment area, Stericycle will coordinate an inspection
with Ecology.

The results of the first ISCO pilot study illustrated the difficulties of estimating mass removal in a
heterogeneous aquifer (DOF 2017), even with improved injection techniques performance evaluation is
planned to take approximately a year to assess the impacts of ISCO injections on 1,4-dioxane
concentrations in the target area. As data from interim sampling events becomes available, the data will
be provided to Ecology. A review of initial results (after monitoring Events 1 through 3) approximately
60 to 90 days after the last injection has been completed (pending laboratory receipt of laboratory
results) will be done and results provided to Ecology to assess if conditions are apparent that a second
injection is warranted. Given the approximate year of monitoring following treatment, it is expected the
last round of monitoring would occur around August 2020.
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Within 45 days of receiving the last analytical data packages from the ISCO injection performance
monitoring (Event 7), Stericycle will summarize the ISCO injection performance results, as well as,
updated trends for the 1,4-dioxane plume and present them to Ecology for review with
recommendations on the conceptual design of a second injection event (if necessary).

At the conclusion of ISCO injections, Stericycle will prepare and submit a Construction Completion
Report. The report will document aspects of the injection field work and provide conclusions based on
analytical results and inspections to document the remedial action was implemented in accordance with
this Work Plan.

An estimated project schedule is provided as Figure 7.
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9.0 Closing and Signature

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

Tasya Gray, LG

Principal Geologist

This report was prepared by the staff of Dalton, Olmsted, & Fuglevand, Inc., under the supervision of the
engineer whose seal and signature appear hereon.

The findings, recommendations, specifications, or professional opinions have been prepared in are
presented within the limits described by the client, in accordance with generally accepted professional
engineering and geologic practices in Western Washington for the nature of services authorized by the
client at the time the services were provided. No warranty is expressed or implied.

July 15, 2019
Patrick Hsieh, PE

Senior Engineer
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Table 1
DP-167 and Bench Sample Results
Stericycle Georgetown
Seattle, Washington

Total Total
P i Vol Dissolved Red Ferri F 1,4-
Depth i olume pH Conductivity | Temperature | Turbidity IsSolve € 0)_( erme errous Total Fe | Total Fe| Organic Organic ) 1,4-Dioxane
Location ID Media Date rate Purged Oxygen Potential Fe3+ Fe2+ Dioxane
Carbon Carbon
ft bgs mL/min Liters | standard mS/cm °C NTU mg/L mV mg/L mg/L mg/kg | mg/L mg/kg mg/L mg/kg pg/L
WATER 1/23/2019 43-48 500 2 7.49 1000 12.4 61.2 - - 8.3 7.5 - 11.7 - 6.15 - 160
WATER 1/23/2019 52-57 500 1.5 7.76 1060 13.0 106 - - 2.66 0.4 - 17.9 - 6.56 - 130
DP-167 WATER 1/23/2019 61-66 500 1.5 7.65 1058 13.0 25.2 - - 4.12 0.3 - 8.31 - 8.59 - 220
WATER 1/23/2019 70-75 500 1.5 7.36 1004 13.9 405 - - 7.76 11.5 - 36.8 - 5.21 - 140
SOIL 1/22/2019 50-60 - - - - - - - - - - 11,100 - 1230 - 0.0323 -
CG-127-65-75 WATER 1/24/2019 65-75 500 4.5 6.74 518 15.2 1.29 0.19 81.4 - - - 3.82 - - - 356
Abbreviations
Fe Iron
ft feet
bgs below ground surface
- no sample collected
ug/L micrograms per liter
mg/L milligrams per liter
mL/min milliliters per minute
mV millivolts
ppm parts per million
NTU nephelometric turbidity units
mS/cm millisiemens per centimeter
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Table 2

Target Injection Locations, Target Treatment Depths, and Injection Intervals

Stericycle Georgetown
Seattle, Washington

S Surface Target - Average 1,4-
Injection L. . . L. . L . . . Additional Down .
Treatment X . 4 Area Monitoring locations Inside | Injection Intervals | Treatment |Upgradient Monitoring Cross Gradient Down Gradient Monitoring . . Dioxane
Treatment Area/Location Description Points i . i i Gradient Monitoring i
Area # (square | Target Treatment Volume Depths Locations Monitoring Locations Locations Locations Concentration
ft
# ) (ft bgs) (ft bgs) pg/L
Right of Way West side of Maynard Ave. north CG-113-I, CG-123-90, CG-122-75, CG-128-45, CG-128-70, CG- CG-160-45,
1 3 200 CG-122-60, IMW-1, IMW-2 50-60 50-60 310
of S. Lucile St. ’ ! CG-124-70, CG-124-40 | CG-165-45, CG-164-60 161-60 CG-160-65
Right of W th side of S. Findley St.
2 (Elist gf Gt: 25: sS c))l;ndslliaitoside clo?st(:lyAve s | 12-15 | 2,200 CG-161 50-60 50-60 €G-122-60, IMW-1, None DP-169, €G-160-43, CG-160- BDC-10-60, BDC-10-40, 491
. ' ’ IMW-2 65, CG-131-40, CG-131-75 CG-134-40
(North of Findley St.)
Right of Way on east side of 6th Ave. S. DP-169, CG-160-45, CG-160-
3 5-7 1,000 CG-128-45 35-45 35-45 CG-165-45 N ABP-MW-6-30 342
(North Row, South of Lucile St.) one 65, CG-135-40, CG-135-50
Right of W i f 6th Ave. S.
ight of Way on east side o 6t. ve. S 10-13 35-43, 50-60, 65-75 322
(East Row Near and South of Findlay St.) DP-168. CG-162-80. CG-159 CG-166-80, BDC-10-60,
4 2,900 CG-127-40, CG-127-75 35-75 CG-125-40 CG-162-80 4; o 13; 20 'CG’ 13; 75' BDC-10-40, CG-134-40,
Right of Way on east side of 6th Ave. S. 57 38.57 58.72 ’ ’ CI-8-40, CI-8-60 205
(West Row South of Findlay St.) ’
Total number of points 35-45
Notes:
1 Number of injection points and exact injection intervals to be determined based on subsurface utilities and injection pressures and flow rates.

Abbreviations

ft
bgs
ug/L

feet
below ground surface
micrograms per liter
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Table 3
Monitoring Plan Requirements
Stericycle Georgetown
Seattle, Washington

Monitoring
Event Event Timing | Monitoring Well Location Sample Depth Lab Sample Parameters’ Field Sample Parameters’
CG-122-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-122-75 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
IMW-1 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
IMW-2 Treatment 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-127-40 Area 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
Monitoring Prior to First CG-127-75 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
Event #1 Injection Event CG-128-45 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® pH, ORP, DO, temperature, and specific conductance
CG-161-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-131-40 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-131-75 Downgradient 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-160-45 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions3 pH, ORP, DO, temperature, and specific conductance
CG-160-65 55-65 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions” pH, ORP, DO, temperature, and specific conductance
CG-122-60 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-122-75 65-75 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
. IMW-1 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
Monitoring HV::::Z;Z IMW-2 Treatment 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
Event #2 Injection CG-127-40 Area 30-40 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-127-75 65-75 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-128-45 35-45 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-161-60 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-122-60 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-122-75 65-75 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
IMW-1 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
IMW-2 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-127-40 30-40 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
Monitoring \-:V\A;ZI:::;Z: CG-127-75 Treatment 65-75 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
Event #3 L Area 35-39, 45-49, 55-59,
Injection DP-168* 65-69 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-128-45 35-45 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
35-39, 45-49, 55-59,
DP-169 * 65-69 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
CG-161-60 50-60 ft bgs 1,4-dioxane, sulfate, sulfide persulfate, pH, ORP, DO, temperature, and specific conductance
Notes:
1 MTCA metals include: Arsenic, Cadmium, Chromium, and Lead
2 Instrument field readings will not be taken for rounds where persulfate is found to be present to avoid damage to the instrument sensors.
3 Major cation/anion includes Na+, K+, Ca+2, Cl-, NO3-, CO3, and HCO3
4 Depths for direct push grab samples are approximate and may be modified to account for field constraints (heaving sands, etc.)
Abbreviations:
ft bgs feet below ground surface Cl- Chlorine ion
MTCA Model Toxics Control Act NO3- Nitrate ion
Na+ Sodium ion Cco3 Carbonate
K+ Potassium ion HCO3 Bicarbonate
Ca+2 Calcium ion
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Table 3
Monitoring Plan Requirements
Stericycle Georgetown
Seattle, Washington

Monitoring
Event Event Timing | Monitoring Well Location Sample Depth Lab Sample Parameters’ Field Sample Parameters’
CG-122-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
CG-122-75 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
IMW-1 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
IMW-2 Treatment 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
T Two Months CG-127-40 Area 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions’ persulfate, pH, ORP, DO, temperature, and specific conductance
onitorin
Events #4 aﬁd and Four CG-127-75 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
#5 Months After CG-128-45 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions’ persulfate, pH, ORP, DO, temperature, and specific conductance
Injection CG-161-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® persulfate, pH, ORP, DO, temperature, and specific conductance
CG-131-40 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® pH, ORP, DO, temperature, and specific conductance
CG-131-75 Downeradient 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions® pH, ORP, DO, temperature, and specific conductance
CG-160-45 & 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions’ pH, ORP, DO, temperature, and specific conductance
CG-160-65 55-65 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide, major cation/anions” pH, ORP, DO, temperature, and specific conductance
CG-122-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Coincide with CG-122-75 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Long-Term CG-127-40 Treatment 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Monitori Semi-Annual CG-127-75 Area 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
£ on :6rlngd Sampling CG-128-45 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
vent:ﬁ an Events CG-161-60 50-60 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Following CG-131-40 30-40 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Monitoring CG-131-75 Downgradient 65-75 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Event #5 CG-160-45 35-45 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
CG-160-65 55-65 ft bgs 1,4-dioxane, dissolved MTCA metals, sulfate, sulfide pH, ORP, DO, temperature, and specific conductance
Notes:
1 MTCA metals include: Arsenic, Cadmium, Chromium, and Lead
2 Instrument field readings will not be taken for rounds where persulfate is found to be present to avoid damage to the instrument sensors.
3 Major cation/anion includes Na+, K+, Ca+2, Cl-, NO3-, CO3, and HCO3

Abbreviations:

ft bgs

MTCA
Na+
K+

Ca+2

feet below ground surface Cl-
Model Toxics Control Act NO3-
Sodium ion co3
Potassium ion HCO3
Calcium ion

Chlorine ion
Nitrate ion
Carbonate
Bicarbonate
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Table 4

Site-Specific Definitions for Assessment of Secondary Injection Indicators
Stericycle Georgetown
Seattle, Washington

Hydrogen Dissolved Specific
Response Persulfate Peroxide Oxygen Iron ORP Sulfate Conductance
High > 250 mg/L > 10 mg/L BL+5 mg/L >BL+5mg/L | >BL+200mV > 500 mg/L > 5 x BL (uS/cm)
Medium > 50 mg/L >2 mg/L BL + 3 mg/L >BL+2mg/L | >BL+100 mV > 100 mg/L > 2 x BL (uS/cm)
Low > BL <50 mg/L > 0.5 mg/L BL+ 1 mg/L BL +2 mg/L >BL+25mV |>BL<100mg/L| <2 xBL (uS/cm)

Abbreviations:

BL

mg/L
mV
usS/cm

base line

milligrams per liter

millivolts

microsiemens per centimeter
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Table 5

Performance Monitoring Criteria

Stericycle Georgetwon
Seattle, Washington

Treatment Area 1

Treatment Area 2

Treatment Area 3

Treatment Area 4

Performance Monitoring Parameters CG-122-60 Area CG-161-60 Area CG-128-45 Area CG-127 Area
Design/Target | Actual Design/Target | Actual Design/Target | Actual Design/Target | Actual
During Injection Performance
L . . L 12 to 15 DPT . 15 to 20 DPT
A ||Were the number of injections in range with target? 3 Injection Wells . 5 to 7 DPT points .
points points
B [|Were the depth of injections in range with target? 50 to 60 ft bgs 50 to 60 ft bgs 35 to 45 ft bgs 35to 75 ft bgs
Was the dose of chemicals in range with target?
Persulfate 10to 12 % 10to 12 % 10t0 12 % 10to 12 %
Iron 2.5t03.5g/L 2.5t03.5g/L 2.5t03.5g/L 2.5t03.5g/L
Hydrogen Peroxide 6to 10 % 6to 10 % 6to10% 6to 10 %
C . i 0.25 % to 0.5% of 0.25 % to 0.5% of 0.25 % to 0.5% of 0.25 % to 0.5% of
Sodium Hydroxide . . . .
persulfate solution persulfate solution persulfate solution persulfate solution
3to 5wt % of 3to 5wt % of 3to 5wt % of 3to 5wt % of
Carbohydrate . . . .
persulfate solution persulfate solution persulfate solution persulfate solution
b Was the'total volume of injection chemicals on target 700 gallons 7.700 gallons 3,500 gallons 28, 400 gallons
with design?
Was radius of influence within design targets? * 10to 15 ft 10 to 15 ft 10to 15 ft 10to 15 ft
Persulfate|| >BL <50 mg/L > BL < 50 mg/L > BL <50 mg/L > BL < 50 mg/L
Hydrogen Peroxide >0 mg/L >0 mg/L >0 mg/L >0 mg/L
E Dissolved Oxygen > BL (mg/L) > BL (mg/L) > BL (mg/L) > BL (mg/L)
Iron > BL (mg/L) > BL (mg/L) > BL (mg/L) > BL (mg/L)
ORP > BL (mV) > BL (mV) > BL (mV) > BL (mV)
Sulfate > BL mg/L > BL mg/L > BL mg/L > BL mg/L
Specific Conductance > BL (uS/cm) > BL (uS/cm) > BL (uS/cm) > BL (uS/cm)
Notes:
1  See Table 4 to determine level of response
Abbreviations:
DPT direct push tooling bgs below ground surface mg/L milligrams per liter
ft feet BL base line puS/cm microsiemens per centimeter
s.u. standard unit
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Table 5

Performance Monitoring Criteria

Stericycle Georgetwon
Seattle, Washington

Treatment Area 1

Treatment Area 2

Treatment Area 3

Treatment Area 4

Performance Monitoring Parameters CG-122-60 Area CG-161-60 Area CG-128-45 Area CG-127 Area
Design/Target | Actual Design/Target | Actual Design/Target | Actual Design/Target | Actual
Short-Term Post Injection Performance (Events 2 & 3)
Was short term monitoring indicative of good
F performance of oxidant?
1,4-dioxane Concentration Decline? >50 % >50 % >50 % >50 %
Was short term monitoring indicative of negative
impacts on groundwater quality?
G Sulfate Concentration? > 500 mg/L > 500 mg/L > 500 mg/L > 500 mg/L
Elevated metals?|| > 10 x BL (mg/L) > 10 x BL (mg/L) > 10 x BL (mg/L) > 10 x BL (mg/L)
Changes in pH?|| > 1 unit change > 1 unit change > 1 unit change > 1 unit change
Long-Term Post Injection Performance (Events 4 through 7)
Was long term monitoring indicative of good
H ([performance of oxidant?
1,4-dioxane Concentration Decline? >50 % >50 % >50 % >50 %
Was long term monitoring indicative of negative
impacts on groundwater quality?
| Sulfate Concentration? > 100 mg/L > 100 mg/L > 100 mg/L > 100 mg/L
Elevated metals?|| > 5 x BL (mg/L) > 5 x BL (mg/L) > 5 x BL (mg/L) > 5 x BL (mg/L)
. <55s.u.0or > <55s.wu.0or > <5.5s.u.0r > <55s.wu.0or >
Changes in pH? . . . .
0.5 unit change 0.5 unit change 0.5 unit change 0.5 unit change
Notes:
1  See Table 4 to determine level of response
Abbreviations:
DPT direct push tooling bgs below ground surface mg/L milligrams per liter
ft feet BL base line puS/cm microsiemens per centimeter
s.u. standard unit
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Table 6

Post Injection Response Criteria
Stericycle Georgetown
Seattle, Washington

Increased
Specific Metals Decreased COC
Response Persulfate ORP Sulfate Sodium Conductance | Concentrations | Concentration
High > 1,000 mg/L |>200 mV|>500mg/L| >1,000 mg/L [>5xBL (uS/cm)|> 10 x BL (mg/L) >80%
Medium |[>BL+200mg/L[{ =0mV |>100 mg/L|> 10 x BL mg/L|>2 x BL (uS/cm)| >2 x BL (mg/L) >50 %
Low <BL+200mg/L| <OmV |<100 mg/L|<10xBLmg/L|<2xBL(uS/cm)| <2 xBL (mg/L) <30%
Notes:
BL = Base Line

mg/L =milligrams per liter
mV = millivolts
uS/cm = microsiemens per centimeter

lofl



Figures




NOT TO SCALE

WASHINGTON
SEATTLE

OREGON

PLOT TIME: 7/12/2019 1:31 PM MOD TIME: 7/12/2019 1:31 PM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07 GT ISCO F1 Site Loc.dwg

Scale in Feet

1500

Stericycle Site

Stericycle - Georgetown
Seattle, Washington

Site Location

DALTON
OLMSTED
FUGLEVAND

Figu
1

re

July 12, 2019



AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND


MOD TIME: 7/12/2019 12:24 PM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07-09 GT ISCO Injection Locations_FIG 2.dwg

PLOT TIME: 7/12/2019 12:25 PM

4th Ave. S.

Treatment Area 2
| Area = 2200 SF
cl':E-TsoTes 195
(I:G-160-45

I
I
I
I
I

61

Treatment Area 4
Area = 2900 SF

I
I
I
I
I
I
I
I

CG-131-40 132
GATIWT —— ——— —— ——

.ce-134-4o 135
cdle-134I-WT
Ll

—_——

©CG-159-45 65 S. Mead St.

! | PP CG-T40-0U : "
Jj - y I!QG_J%,_G_\?TAQ /I I D, SCiENe. /b Ny cG-10:81 CG:148:57 I
——————— = 16-80 ©
S.
——— ( Brandon St. j /StenC}/Cle\ L_
r————— — — — —
1 T T 7 ———— -\ «CGA21-407 ce-118WT - W
1 N [ | | fEERT M \-‘2% i Georgetdwn\ \
I I | o .
1 CG-121-93 - €G-118-79
| |0 | I I : : =N CG-113M1e U \\I Site
] e —— ! ol | N CG150-68
> I
: < | | || Treatment Area 1 gl | R CG- ISZE ‘:(::953\":”
| |® |I Treatment Area 3 I Area 200 SF = I 119-40I§roperty
Y Dl B _IJ | Area = 1000 SF AI_) I L 388 IMW:2 cl e 281" - _\_\ ______
e AN - ——I= ce122-eo K SnEeioa-s2 -
— S. Lucile St. 133/CG-128-8 HLG- 122 WTecG 16460 & g0 CG-103-
_______ 124 CG-102-52 CG-102-
CIG 135-50 41 |I : L SS:GG:‘IZQBB‘.IZIT ———————————— ~ (I ______ CG-124-70 512 —~——— N\ [
G-135- o, 128V o A s e Ee—
CG-135-40 50 : P deataonr 342 CG-12845 | |elce-tesas o1y CC12440 0.70° ! Ceoaen

7th Ave S.

LEGEND - Mann Kendall Trend Test Results
[ 1 Shrinking
[ ] Stable
[ 1 Increasing With Average Concentration Above 10 ug/L
e 705 Average Concentration Greater than 500 ug/L (2013-2019)
e 105 Average Concentration Greater than 200 ug/L (2013-2019)
® 65 Average Concentration Less than 200 ug/L (2013-2019)
Upgradient Concentration (2011)
e |P7 Existing Injection Point
° Proposed Injection Point
® Proposed Monitoring Well
—————— Parcel Boundary (City of Seattle GIS)
HCIM Barrier Wall ()_:_150
1 Treatment Area (not to scale) Scale in Feet
> eattie. Washington DOF%%
FUGLEVAND
Proposed ISCO Injection Locations and FIGURE
1,4-Dioxane Groundwater Concentrations 2

July 12, 2019



AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND


PLOT TIME: 7/12/2019 12:28 PM MOD TIME: 7/12/2019 11:50 AM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07 Stericycle Georgetown Process Instr Diag Fig 3.dwg

OXIDIZER
DILUTION TANK  ——DOd¢— — —
(6-10% H,0,)

CATALYST DOY
SOLUTION TANK

IRON
(GRANULAR)

|
|

CHELATED | - — _|_
|

WATER TANK
(POTABLE) b +

ACTIVATED SODIUM |
PERSULFATE MIX TANK | O — — _|
(SODIUM PERSULFATE
10-12% SOLUTION)

GRANULAR
SODIUM
PERSULFATE

CARBOHYDRATE| | SODIUM
(GRANULAR) HYDROXIDE

LEGEND

3/4-INCH FLOW METER WITH TOTALIZER

PRESSURE INDICATOR

185 CUBIC FOOT
PER MINUTE
PORTABLE AIR
COMPRESSOR

AIR-OPERATED
DOUBLE
DIAPHRAM
PUMP

NOTES

2. Not to scale.

®)

GROUND SURFACE

1.5INCH STEEL
GEOPROBE ROD

1-2 FEET SLOTTED
STEEL ISOTEC
SCREEN

1. Flow Path from tanks is dependent on step of the injection process.

[:O:] 3/4-INCH BALL VALVE WITH CAM LOCK COUPLINGS

————— SECONDARY CONTAINMENT (POLYPROPYLENE)

— — — 3/4-INCH RIGID HOSE

Stericycle - Georgetown
Seattle, Washington DOFB?&E?-’ED
FUGLEVAND
Process and Instrumentation Diagram FIGURE
3
July 12, 2019



AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND


PLOT TIME: 7/12/2019 12:43 PM MOD TIME: 7/12/2019 12:42 PM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07 Stericycle GT Flow Chart-Fig 4.dwg

<1 gpm and
between 2 ——
and 4 gpm Daylighting
of injection

liquids

Primary Injection Indicators

(7]
S
=
@
2
©
=
c
9
)
(&)
s
=
)
e
@®
£
S
o

Consider
alternate

Expected Continue Injecting options for

Injection Pt e
Cojnditions and keep monitoring injections

Air leak or
liquid leak

Primary Injection Indicators

Emergency
Conditions

Persulfate > (\(\ll_eather,
> 50 mg/L BL < 50 mg/L utility, etc.)

Injection
Iron

elevation
> BL + 2 mg/L

Any
Remaining
Inject Adjustments
Volume at to be
Adjacent made?
Point

Iron
<BL + 2 mg/L

Water level _Did_
Injection
conditions

Change < 1 foot

Water level
Change > 1 foot

Incr_ease
Oxidant

Concentration improve?

(2]
S
@)
+
©
O
o
=
c
je
+—
(&)
<A
c
>
S
©
©
c
)
&)
QO
0p)

DO
> BL + 3 mg/L

(7]
S
o
+—
@©
Q
o
=
=
je
+—
(&)
ACk
=
>
S
©
©
c
(@)
(&)
(o))
)]

DO
<BL + 3 mg/L

Reduce
Peroxide
Concentration

Note: Logic based on medium response from Table 4. See Table 4 for a more detailed descriptions of secondary injection indicators.
BL = baseline result

Stericycle - Georgetown
Seattle, Washington DOF%@&E@FED
FUGLEVAND

Injection Decision Chart FIGURE
4

July 12, 2019



AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND


FIG 5.dwg

PLOT TIME: 7/12/2019 12:52 PM MOD TIME: 7/12/2019 12:51 PM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07-09 GT ISCO Known Utils

e 705

® 105
® 65
e |P7

| |
|

—_— —— —=——

‘SRS O I |

[CG-121-933.3 CG-

Sth Ave' S.

Maynard Avd

0619-122-75 132

q

l CG-11349
| E \

: IRG R _|E‘5_'1ff‘f°_j§

&

l

l

l

l
i

133 cG-128-80

| CG-128-WT-+

|

l
|| GG-130-WT | 58 cG-128-70
| | 342 CG-128-45

T

e/CG-165-45217
l

|
l
l
|
|

CG-160-45 61

CG-12

11

|
|
|
|
|
|
|
|

-CG-131-40 132

°
:: CG-127-WT
°

CG-127-40 320
°\cG-127-75 705
l

- I .
GG-+3J1/%|VT —t 0 ———  —= | ﬁ:'

N — 1,

o o
. \?1 o ()TUfﬁ?{St.

LEGEND
Average Concentration Greater than 500 ug/L (2013-2019) - —

Average Concentration Greater than 200 ug/L (2013-2019)
Average Concentration Less than 200 ug/L (2013-2019)
Existing Injection Point

Proposed Injection Point

Parcel Boundary (City of Seattle GIS)
Water Line (City of Seattle GIS)

Combined Sewer Line (City of Seattle GIS)
Gas Line (Puget Sound Energy)

NOTE:
Utility locations are approximate.

0 100
N N e

Scale in Feet

Overhead Power Line

Stericycle - Georgetown
Seattle, Washington

Catch Basin (City of Seattle GIS)
Hydrant (City of Seattle GIS)
Gas Valve (Puget Sound Energy)

Known Utilities

DALTON
OLMSTED
FUGLEVAND

FIGURE
5

July 12, 2019



AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND

AutoCAD SHX Text
GV


MOD TIME: 7/12/2019 12:58 PM USER: Kelley Begley DWG: P:\Stericycle\Georgetown\CAD\Figures\2019-07\2019-07-09 GT ISCO Monitoring Locations_FIG 6 With SD.dwg

PLOT TIME: 7/12/2019 12:58 PM

94 BDC-1040%
1

K CG-T40-0U _ o\ "
Jj - / CG{%’%’T@—— ), { AN GATSWT o cG-10:81 CG\14 57 {
—————— L\
S.
_________ ] ( Brandon St, /Ste rlcycle\ L_
r——|—prF— — — — —
— 1 T ———— — -\ CGA214070 co118Wr W
1 N | : ﬁwﬁém B am \-C.Gc% x Georgetown\
I I I o 7

N CG-121-93 S\

| |0 | ! ’ ’ | < CG-11319 LSETETE D0 Slte
A ——————— i S 3 -
ati A e RO\ o o
: =l | : | | E% : 119_,“,SDA& G-149°WT
— = ==Ll 'J : 'J ! 388 IMW-2 I | 251" Iopeftz_\_\__~
e JANEE . i T
. S. Lucile St. 133 CG'”E ngG CG-164-60
| . || m————— S CG-128-,70§ P — — CG-124-WT €G-102-520.45  ~CG-1024
CG-135-50 CG-128-WT N w0l \ (F————————— = —————1
Ce.13540bt : P dagiicie 342 CG-128-451 o | olcG16545217 712440 0.70 ! \—ce-1oz-n

I

I
I
I
I
I
I
I
I

.CG-134-40 135
cdle-134-WT
Ll

S. Mead St.

#CG-159-45 65

S. Findlay St CG 160-65 195
ﬁ ———————— N CG 160-45 61
I ' |
| I I
@ | ' |
= | I
< | e | |
< | l N
T | 1
,' | ‘cesztms | | | | N,
s | &(@3140 132 P<168°
— GAAWT —— — —— — — — — J
BDC-10-60 85 S. Orcas St.

I
I
I
I
I
I
I
I

6th Ave S.

%EG -132 WT

CG-132-40 9

7th Ave S.

e 705
e 105
® 65

LEGEND

Wells to be Monitored for 1,4-dioxane per the Long Term Groundwater Monitoring Plan

Wells Currently Monitored for 1,4-dioxane, not in the Long Term Groundwater

Monitoring Plan (will be monitored as part of full scale WP Monitoring)

Groundwater Monitoring Location Events 1 through 7
Additional Event 3 Monitoring Location

Additional Events 1, 4, 5, 6, and 7 Monitoring Location
Average Concentration Greater than 500 ug/L (2013-2019)
Average Concentration Greater than 200 ug/L (2013-2019)
Average Concentration Less than 200 ug/L (2013-2019)
Upgradient Concentration (2011)

Existing Injection Point

Proposed Injection Point

Proposed Monitoring Well

Parcel Boundary (City of Seattle GIS)

HCIM Barrier Wall

0 150
N

Scale in Feet

Stericycle - Georgetown
Seattle, Washington

/l

DALTON
OLMSTED
FUGLEVAND

Proposed ISCO Monitoring Locations

FIGURE
6

July 12, 2019



AutoCAD SHX Text
DALTON

AutoCAD SHX Text
OLMSTED

AutoCAD SHX Text
FUGLEVAND


Figure 7
Estimated Project Schedule

Stericycle Georgetown

Seattle, Washington

ID Task Name Start Finish Qtr 3, 2019  Qtr4, 2019 Qtr1,2020 Qtr2,2020 Qtr 3, 2020 @ Qtr4, 2020 | Qtr 1, 2C
€ Jul /Aug Sep Oct Nov Dec Jan Feb Mar| Apr May Jun| Jul |Aug Sep| Oct Nov|Dec Jan Feb

1 E Submittal of Revised ISCO FSWP to Ecology Mon 7/15/19 Mon 7/15/19 3 3 3 3

2 Ecology Review of ISCO FSWP Mon 7/15/19 Fri 8/9/19

3 Permitting Mon 7/15/19 Fri 9/6/19

4 Monitoring Well Installation and Development Mon 9/9/19  Tue 9/10/19

5 Monitoring Event #1 (Baseline) Wed 9/11/19  Thu 9/12/19

6 ISCO Injections Thu 9/12/19 Mon 9/30/19

7 Monitoring Event #2 Tue 10/1/19 Thu 10/3/19

8 Monitoring Event #3 Fri 10/25/19 Wed 10/30/19

9 E Preliminary Data Review with Ecology Wed 12/11/19 Wed 12/11/19

10 |E Monitoring Event #4 Tue 12/3/19 Wed 12/4/19

11 Monitoring Event #5 Mon 2/3/20  Tue 2/4/20

12 Monitoring Event #6 Mon 8/3/20  Tue 8/4/20 L

13 Monitoring Event #7 Mon 2/1/21 Tue 2/2/21 ¥

Project: Full Scale ISCO Task Milestone * Summary P Rcqulatory Task I

Date: Fri 7/12/19
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Slow Release ISCO Pilot Study Data



Dalton, Olmsted & Fuglevand, Inc.

Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP1

Field Rep: DG Cooper L.G. Reviewed By:
Drilling Co.: Cascade Location:
Driller: Kyle Elevation (Ft.):

Drill Type: Geoprobe 7730DT
Size/Type Casing: 2"

D. Cooper LG, LHG.
N205463.9 E1271979.8 NADS83

19.82 NAVDS88

Date Completed: 07/01/16
Drill Type: Direct push

Ground Surface: soil

Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner

Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40 0 40-45 60 40.0-41.0' Sat, V Dk Gry (7.5YR-3/1), F SAND, w/trace organics
42 0 41.0-45.0' Sat, V Dk Gry, F SAND
44 0
46 0 45-50 40 45.0-50.0' Sat, V DK Gry, F SAND
48 0
53 14 0 50-55 60 50-54.5' Sat, V DK Gry, F SAND
55 0.7 54.5'-55.0' Sat, V Dk Gry, silty, F SAND, w/trace organics
Milky / turbid pore water
57 0-0.7 0 55-60 60 55.0-57.0' Sat, V Dk Gry, F SAND
60 0-0.7 57.0-60.0' Sat, V Dk Gry, F-M SAND
Thin silt lense @ 59.9'
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP1-070116 @ 1335
- Ground water @ ~9' Groundwater parameters:
Temperature 19.5C
pH 7.2
Conductivity 791 uS/cm
Turbidity 170 ntu
0 - 40' Not sampled per SAP ORP -84.2 mv
DO 0.4 mg/l
Sodium Persulfate 0 ppm
40
CTrace organics
Poorly Graded SAND (SP)
54|- Trace organics Completed boring backfilled with granular bentonite
Abbreviations:
60|- thin silt lense @ 59.9' gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium
and actual conditions should be anticipated. Sat = Pores saturated with water
DP1
Sheet 1 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc. Stericycle GT
Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA D P 2
Field Rep: DG Cooper L.G. Reviewed By: D. Cooper LG, LHG.
Drilling Co.: Cascade Location: N205453.6 E1271971.7 NADS83
Driller: Kyle Elevation (Ft.): 19.99 NAVDS88 Ground Surface: Concrete sidewalk
Drill Type: Geoprobe 7730DT Date Completed: 07/01/16
Size/Type Casing: 2" Drill Type: Direct push Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner
Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40 0 40-45 60 40.0-41.0' Sat, V Dk Gry (7.5YR-3/1), F SAND, w/some organics
42 0 41.0-45.0' Sat, V Dk Gry, F SAND
44 0 Thin organic silt interbed @ 44.8'
46 0 45-50 50 45.0-50.0' Sat, V DK Gry, F SAND
48 0 Trace silt @ 49.5-50'
50 0
51 0.7 0 50-55 50 50-55' Sat, V DK Gry, F SAND, wi/trace silt
53 0.7 0 Silty fine sand interbed @ 54.8'
55 0-0.3 0 Milky / turbid pore water
57 0.0 0 55-60 60 55.0-59.2" Sat, V Dk Gry, F SAND
59.5 0-0.7 0 59.2-60.0" Sat, V Dk Gry, F SAND, w/some silt
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP2-070116 @ 1000
- Ground water @ ~9' Groundwater parameters:
Temperature 18.6C
pH 7.3
Conductivity 1077 uS/cm
Turbidity >1000 ntu
0 - 40' Not sampled per SAP ORP -61.3 mv
DO 0.3mgl/l
Sodium Persulfate 0 ppm
40______________________
44]-ML-OL
Poorly Graded SAND (SP)
54|- SP-SM Completed boring backfilled with granular bentonite
Abbreviations:
60 gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium
and actual conditions should be anticipated. Sat = Pores saturated with water

DP2
Sheet 2 of 8 9/13/2016



Dalton, Olmsted & Fuglevand, Inc.

Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP3

Field Rep: DG Cooper L.G. Reviewed By:
Drilling Co.: Cascade Location:
Driller: Kyle Elevation (Ft.):

Drill Type: Geoprobe 6600
Size/Type Casing: 2"

D. Cooper LG, LHG.
N205463.4 E1271978.3 NADS83

19.94 NAVDS88

Date Completed: 07/08/16
Drill Type: Direct push

Ground Surface: Soil

Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner

Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40-45 60 40.0-41.5' Sat, V Dk Gry (7.5YR-3/1), F SAND, w/trace organics
42 1.5 41.5-45.0' Sat, V Dk Gry, F SAND
44 0 0.1' organic interbed @ 44'
46 0.6 45-50 60 45.0-50.0' Sat, V DK Gry, F SAND
48 0.8
50 0
52 0.7 50-55 60 50-55' Sat, V DK Gry, F SAND
54 0.3 54-55' Sat, V Dk Gry, Silty, F SAND
56 0.5 55-60 60 55.0-59.0" Sat, V Dk Gry, F-M SAND
58 0.4 59.0-59.7" Sat, V Dk Gry, silty, F SAND, wi/trace organics
59.7-60.0"' Sat, V DK Gry, F sandy, SILT
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP3-070816 @ 1300
- Ground water @ ~9' Groundwater parameters:
Temperature 18.9C
pH 6.9
Conductivity 366 uS/cm
Turbidity 345 ntu
0 - 40' Not sampled per SAP ORP -20.2 mv
DO 0.1 mgl/l
Sodium Persulfate 0.3 ppm
40______________________
44]-0L
Poorly Graded SAND (SP)
Completed boring backfilled with granular bentonite
59.7 Abbreviations:
60 SILT with sand (ML) gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium
and actual conditions should be anticipated. Sat = Pores saturated with water
DP3
Sheet 3 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.
Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP4

Field Rep: DG Cooper L.G.

Reviewed By: D. Cooper LG, LHG.

Drilling Co.: Cascade Location: N205454.3 E1271970.0 NADS83
Driller: Kyle Elevation (Ft.): 20.00 NAVD88 Ground Surface: Concrete sidewalk
Drill Type: Geoprobe 6600 Date Completed: 07/08/16
Size/Type Casing: 2" Drill Type: Direct push Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner
Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40-45 60 40.0-45' Sat, V Dk Gry (7.5YR-3/1), F-M SAND
42 0 Competent organic (twig) @ 43.8
44 Organic silt interbed @ 44.8'
46 1.3 45-50 60 45.0-44.5' Sat, V DK Gry, F SAND
48 1.8 44.5-50' Sat, V Dk Gry, silty, F SAND
50 0.8
52 0.3 50-55 60 50-54.6' Sat, V DK Gry, F SAND
54 1.6 54.6-55.0" Sat, V Dk Gry, Silty, F SAND , w/thin silt interbeds
56 55-60 60 55.0-59.8' Sat, V Dk Gry, F SAND
58 59.8-60.0' Sat, V Dk Gry, F sandy, SILT
60 0
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface

- Ground water @ ~9'

0 - 40' Not sampled per SAP

consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP4-070816 @ 1030
Groundwater parameters:

Temperature 17.0C

pH 7.1

Conductivity 403 uS/cm

Turbidity 18 ntu

ORP -6.2 mv

DO 0.2mgl/l

Sodium Persulfate 1.4 ppm

40
44(-oL
Poorly Graded SAND (SP)
Completed boring backfilled with granular bentonite
59.8 Abbreviations:

60 SILT with sand (ML) gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium

and actual conditions should be anticipated.

Sat = Pores saturated with water

DP4
Sheet 4 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.
Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP5

Field Rep: DG Cooper L.G.
Drilling Co.: Cascade

Driller: Tim

Drill Type: Geoprobe 7730DT
Size/Type Casing: 2"

Reviewed By:
Location:
Elevation (Ft.):

Date Completed: 07/15/16
Drill Type: Direct push

D. Cooper LG, LHG.

N205460.1 E1271970.7 NADS83
20.08 NAVD88

Ground Surface: Soil

Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner

Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
No Soil sampling
Direct-Push to reveal groundwater screen
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP4-071516 @ 1030
Groundwater parameters:
Temperature 23.3C
pH 7.4
No Sampling due to Time limitations Conductivity 989 uS/cm
Groundwater Sampling Only Turbidity 279 ntu

ORP -12.1 mv
DO 0.4 mg/l
Sodium Persulfate 6 ppm
Completed boring backfilled with granular bentonite
Abbreviations:
gry = gray; bwn = brown; blk = black; mot = mottled

(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy

NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong

drill action and interpolation. Variations between what is shown F = fine; M = medium

and actual conditions should be anticipated. Sat = Pores saturated with water

DP5
Sheet 5 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.
Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP6

Field Rep: DG Cooper L.G.

Reviewed By: D. Cooper LG, LHG.

Drilling Co.: Cascade Location: N205452.2 E1271970.1 NADS83
Driller: Tim Elevation (Ft.): 20.00 NAVD88 Ground Surface: Concrete sidewalk
Drill Type: Geoprobe 7730DT Date Completed: 07/15/16
Size/Type Casing: 2" Drill Type: Direct push Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner
Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40-45 60 40.0-45' Sat, V Dk Gry (7.5YR-3/1), F-M SAND
42 0 Competent organic (wood) @ 44'
44 Silty Sand interbed @ 44.8'
45-50 0 Sat, V DK Gry, F SAND observed
Liner jammed
52 0.3 50-55 60 50-54.6' Sat, V DK Gry, F SAND
54 1.6 54.6-55.0" Sat, V Dk Gry, Silty, F SAND , w/thin silt interbeds
57 55-60 60 55.0-59.5' Sat, V Dk Gry, F-M SAND
59 59.5-60.0' Sat, V Dk Gry, F sandy, SILT
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface

- Ground water @ ~9'

0 - 40' Not sampled per SAP

consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP6-071516 @ 1510
Groundwater parameters:

Temperature 20.0C

pH 7.2

Conductivity 1002 uS/cm

Turbidity 363 ntu

ORP -7.6 mv

DO 0.4 mg/l

Sodium Persulfate 3.5 ppm

40
44(-oL
Poorly Graded SAND (SP)
54.6|-SP-SM Completed boring backfilled with granular bentonite
59.5 Abbreviations:
60 SILT with sand (ML) gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium

and actual conditions should be anticipated.

Sat = Pores saturated with water

DP6
Sheet 6 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.

Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP7

Field Rep: DG Cooper L.G. Reviewed By:
Drilling Co.: Cascade Location:
Driller: Kyle Elevation (Ft.):

Drill Type: Geoprobe 6600
Size/Type Casing: 2"

D. Cooper LG, LHG.
N205460.0 E1271968.2 NADS83

20.11 NAVDS88

Date Completed: 08/05/16
Drill Type: Direct push

Ground Surface: Concrete sidewalk

Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner

Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40-45 60 40.0-44." Sat, V Dk Gry (7.5YR-3/1), F-M SAND
42 0 44.6-45.0' Sat, V Dk Gry, F Sandy, SILT, interbedded, trace organics
44
46 0.9 45-50 50 45.0-50.0' Sat, V DK Gry, F-M SAND, wi/trace gravel
48 1.2
50 1.3
52 0 50-55 50 50-55' Sat, V DK Gry, F-M SAND
54 0.4 F Sandy Silt interbed @ 54.8'
0.5
56 0.9 55-60 60 55.0-60.0' Sat, V Dk Gry, F-M SAND, wi/trace gravel
58 1.7
60 0.5
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP7-080516 @ 1330
- Ground water @ ~9' Groundwater parameters:
Temperature 17.8C
pH 7.1
Conductivity 1307 uS/cm
Turbidity 160 ntu
0 - 40' Not sampled per SAP ORP -1.2mv
DO 0.05 mgl/l
Sodium Persulfate 0.7 ppm
40______________________
44|-ML-OL
Poorly Graded SAND (SP)
54.8|- SP-SM Completed boring backfilled with granular bentonite
Abbreviations:
60 gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium
and actual conditions should be anticipated. Sat = Pores saturated with water
DP7
Sheet 7 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.

Environmental Consultants

BORING - DESCRIPTION OF SAMPLES & DATA

Stericycle GT

DP8

Field Rep: DG Cooper L.G. Reviewed By:
Drilling Co.: Cascade Location:
Driller: Tim Elevation (Ft.):

Drill Type: Geoprobe 7730DT
Size/Type Casing: 2"

D. Cooper LG, LHG.
N205452.4 E1271967.7 NADS83

20.05 NAVDS88

Date Completed: 08/05/16
Drill Type: Direct push

Ground Surface: Concrete sidewalk

Sampler Type: 5'long x 2" dia. Macro retained in an acrylic liner

Sample Sample Sodium Persulfate PID Spl Depth (Ft.) Spl length Time Sample Description
Number Interval (ft. bgs.) (ppm) (ppm) From - To inches
0-40 No sampling from 0-40' per SAP
40-45 60 40.0-45' Sat, V Dk Gry (7.5YR-3/1), F-M SAND
42 0
44 0
46 0 45-50 60 45.0-49.0' Sat, V Dk Gry, F SAND, wi/trace silt
48 0 49.0-50.0' Sat, V Dk Gry, F-M SAND
50 0
52 0 50-55 60 50-54.8' Sat, V DK Gry, F-M SAND
54 0 54.8-55.0" Sat, V Dk Gry, F Sandy, SILT
56 0 55-60 60 55.0-59.6' Sat, V Dk Gry, F-M SAND
58 59.6-60.0" Sat, V Dk Gry, F sandy, SILT
60 0
Depth(ft.)
0 SUMMARY LOG Notes: Temporary Screen set @ 53-57' below ground surface
consisting of Geoprobe SP16 SS screen (0.004 slot)
Water sample collected using peristaltic pump through
1/4" diameter polyethylene tubing with intake @ 55' bgs.
Water sample collected: DP8-080516 @ 1100
- Ground water @ ~9' Groundwater parameters:
Temperature 23.5C
pH 6.9
Conductivity 429 uS/cm
Turbidity 102 ntu
0 - 40' Not sampled per SAP ORP 63.0 mv
DO 0.17 mg/l
Sodium Persulfate 2.8 ppm
40______________________
Poorly Graded SAND (SP)
54.8|-ML Completed boring backfilled with granular bentonite
59.6 Abbreviations:
60 SILT with sand (ML) gry = gray; bwn = brown; blk = black; mot = mottled
(Bottom of Boring) Sheen - NS= none, LS = Light, MS = Moderate, HS = Heavy
NOTE: The summary log is an interpretation based on samples, QOdor - NO= None, SLO = Slight, MO = Moderate, STO = Strong
drill action and interpolation. Variations between what is shown F = fine; M = medium
and actual conditions should be anticipated. Sat = Pores saturated with water
DP8
Sheet 8 of 8 9/13/2016




Dalton, Olmsted & Fuglevand, Inc.
Environmental Consultants

Stericycle GT

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - MONITORING WELL NO. IMW-1
Field Rep: D. Cooper Reviewed by: D. Cooper, LG, LHG
Drilling Co.: Cascade Location: N205475.6 E1271970.6 NAD83
Driller: Kyle Ground surface elevation: 20.05 NAVD 88 Ground Surface:
Drill Type: GeoProbe 7730DT Date Completed:  6/16/2016
Size/Type Casing: 2" Drill Type: Direct-Push Sampler Type: 5'long x 2" dia. Macro retained in an acrylic sleeve
Spl. Sample PID Odor/ Spl Depth (Ft.) | Spl length | Time Sample Description
No. Interval (ft. bgs.) (ppm) Sheen From - To (inches)
0-40 No sampling from 0-40' according to SAP
40 0.3 NO/NS 40-45 60 40.0-44.0' Sat, V Dk Gry (7.5YR-3/1), F-M SAND
42 0.1 NO/NS 44.0-45.0' Sat, V Dk Gry, F SAND, wi/trace silt
44 0.2 NO/NS F Sandy, SILT interbed @ 44.0-44.2'
46 0.0 NO/NS 45-50 60 45.0-50.0' Sat, V Dk Gry, F-M SAND
48 0.0 NO/NS
50 0.0 NO/NS
52 0.0 NO/NS 50-55 60 50.0-54.0' Sat, V Dk Gry, F-M SAND
54 0.2 NO/NS 54.0-55.0' Sat, V Dk Gry, F SAND, wi/trace to some silt
NO/NS
56 0.2 NO/NS 55-60 60 55.0-60.0" Sat, V Dk Gry, F SAND, w/some silt
58 0.1 NO/NS 1/4" silt interbeds @ 59.5'
60 0.3 NO/NS
Bottom of boring @ 60.0
Depth(ft.)
0 SUMMARY LOG MONITORING WELL DIAGRAM
1 &\\\\\\\\%-&\\\\\\\\\\% Flush monument (10" Morris) in concrete
-ground water @ ~9'
No samples from 0-40' per SAP
Bentonite Grout
MONITORING WELL INFORMATION
Ecology ID# BJY046
TOC Elevation: 19.69 NAVD 88
Riser: 3/4" dia.SCH 40 PVC
Length: 47.5'
Screen: 3/4" dia. SCH 40 PVC
Slot size: 0.010"
Length: 10'
(top/bot) 47.5'/57.5'
o _ 0.1'end cap
Sandpack: Pre-Pac 20/40 colorado sand
20/40 sand backfill (top/bot) 46'/58'
Poorly Graded SAND 46 Seal:  Bentonite grout (top/bot) 5'/46'
(SP) 47.5 Bentonite chip (top/bot) 1'/5'
20/40 Sand Monument: 8" dia. Flush Mount (Morris)
Pre-Pac -0.3" to top of PVC/TOC
54 Screen
Poorly Graded SAND with SILT Bty
60 (SP-SM) 60 Abbreviations: PID - photoionization detector - MiniRAE 3000
(Bottom of Boring) F - fine
M - medium
NOTE: The summary log is an interpretation Sat. - saturated
based on samples, drill action, and interpolation. mot - mottled
Variations between what is shown and actual NS - no sheen
conditions should be anticipated. NO - no odor
Page 1 of 2 LOG IMW-1
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Dalton, Olmsted & Fuglevand, Inc.
Environmental Consultants

Stericycle GT

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - MONITORING WELL NO. | MW-2
Field Rep: D. Cooper Reviewed by: D. Cooper, LG, LHG
Drilling Co.: Cascade Location: N205474.5 E1271967.1 NAD83
Driller: Kyle Ground surface elevation: 20.14 NAVD 88 Ground Surface:
Drill Type: GeoProbe 7730DT Date Completed:  6/16/2016
Size/Type Casing: 2" Drill Type: Direct-Push Sampler Type: 5'long x 2" dia. Macro retained in an acrylic sleeve
Spl. Sample PID Odor/ Spl Depth (Ft.) | Spl length | Time Sample Description
No. Interval (ft. bgs.) (ppm) Sheen From - To (inches)
0-40 No sampling from 0-40' according to SAP
40 1.6 NO/NS 40-45 60 40.0-40.5' Sat, V Dk Gry (7.5YR-3/1), SILT, w/some sand
42 0.3 NO/NS 40.5-45.0' Sat, V Dk Gry, F SAND, w/some silt
44 0.2 NO/NS Thin SILT interbed @ 44.0-44.2'
46 0.0 NO/NS 45-50 60 45.0-49.5' Sat, V Dk Gry, F-M SAND
48 0.0 NO/NS 49.5-50" Sat, V DK Gry, F SAND, wi/trace silt
50 0.0 NO/NS
52 0.0 NO/NS 50-55 60 50.0-52.5' Sat, V Dk Gry, F SAND, witrace silt
54 0 NO/NS 52.5-55.0" Sat, V Dk Gry, F-M SAND, wi/trace organics
NO/NS
56 0.8 NO/NS 55-60 60 55.0-59.0' Sat, V Dk Gry, F-M SAND
58 0.0 NO/NS 59.0-60.0" Sat, V Dk Gry, F SAND, wi/silty F Sand interbeds
60 0.0 NO/NS
Bottom of boring @ 60.0'
Depth(ft.)
0 SUMMARY LOG MONITORING WELL DIAGRAM
15 Flush monument (10" Morris) in concrete
4 Bentonite chip
-ground water @ ~9'
No samples from 0-40' per SAP
Bentonite Grout
MONITORING WELL INFORMATION
Ecology ID# BJY045
TOC Elevation: 19.82 NAVD 88
Riser: 3/4" dia.SCH 40 PVC
Length: 49.7'
Screen: 3/4" dia. SCH 40 PVC
Slot size: 0.010"
Length: 10'
(top/bot) 49.7'/59.7"
40 0.1'end cap
40.5 - _STL;WE ;rg (VL)_ - Sandpack: Pre-Pac 20/40 colorado sand
Poorly graded SAND, with silt (SP) 20/4Q sand backfill (top/bot) 46'/58'
45 Seal:  Bentonite grout (top/bot) 4'/49.7'
Poorly graded SAND (SP) 48 Foam sle.eve Bentor.ﬂte chip (top/bot) 1.5'/.4'
49.5 49.7 w/bentonite Monument: 8" dia. Flush Mount (Morris)
Poorly graded SAND, with silt (SP) o -0.3'to top of PVC/TOC
52.5 Screen 20/40 sand
Pre-Pac
Poorly Graded SAND (SP)
60 60 59.7 Abbreviations: PID - photoionization detector - MiniRAE 3000
(Bottom of Boring) F - fine
M - medium
NOTE: The summary log is an interpretation Sat. - saturated
based on samples, drill action, and interpolation. mot - mottled
Variations between what is shown and actual NS - no sheen
conditions should be anticipated. NO - no odor
LOG IMW-2
9/13/2016
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LOG OF IP-5

Sheet 1 of 1

PROJECT: STRCL-001 375.08

COORDINATES: 205469.7N 1271973.9E (NAD83)

LOCATION: Intersection of Lucile St. and Maynard

SURFACE ELEVATION: 20'

DRILLING CONTRACTOR: Cascade

DATE: 5/9/17

DRILLING EQUIPMENT: CME-75

TOTAL DEPTH OF BORING: 60.5'

DRILLING METHOD: Truck Mounted 10" OD Hollow-Stem Auger

LOGGED BY: D. Cooper

SAMPLING METHOD: N/A

RESPONSIBLE PROF.: D. Cooper

REG. NO.: 1600

Ecology Tag #BKA-142

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

SAMPLES
?,3 VISUAL SOIL DESCRIPTION
T =
ES| 2l 8] 5| =
g =4 g— | o g_ Soil Group Name (USCS): color, moisture, density/consistency, grain size,
S 2| 3| & other discriptors
al| €| 3| o
S| 8l @] &
5 p—
10
B Soil not visually logged, see log for boring IMW-2, located
- approximately 5 feet to East
15
20
25
_ Drilling Comments
_ Drilled Directly to 60" with auger plugged using wood plug. Auger
30 Charged with water (~50 gallons). Plug pushed out and well installed.
No Sampling
- No noticable heaving.
- Fine sand (SP) on auger flights, some silt with depth ~ 10%
35
40
45 __
50 __
55
60 __

s

Mounument Type: 8" Diameter Morris Flush Mount

Concrete to 3.0'

Riser Material: 2" diameter SCH 40 PVC

Grout Type: 3-45', CETCO Pure Gold medium bentonite chip

Riser Bottom Depth: 50.0'

Screen Top: 50'

Screen Material/Diameter: 10'-0.3' Diameter Johnson PVC Vee-Wire
Screen Type: Pre-Pac, 0.20" Slot, 10-20 sand

Sand Pack: 48-60.5', Colorado 10-20

Screen Bottom: 60.0'
End Cap Bottom: 60.4'

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




LOG OF IP-6

Sheet 1 of 1

PROJECT: STRCL-001 375.08

COORDINATES: 205469.7N 1271979.9E (NAD83)

LOCATION: Intersection of Lucile St. and Maynard

SURFACE ELEVATION: 20'

DRILLING CONTRACTOR: Cascade

DATE: 5/8/17

DRILLING EQUIPMENT: CME-75

TOTAL DEPTH OF BORING: 60.5'

DRILLING METHOD: Truck Mounted 10" OD Hollow-Stem Auger

LOGGED BY: D. Cooper

SAMPLING METHOD: N/A

RESPONSIBLE PROF.: D. Cooper

REG. NO.: 1600

Ecology Tag #BKA-141

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

SAMPLES
’E, VISUAL SOIL DESCRIPTION
T =
E8| el 8] 5l =
g =4 g— | o g_ Soil Group Name (USCS): color, moisture, density/consistency, grain size,
S 2| 3| & other discriptors
al| €| 3| o
S| 8l @] &
5 p—
10
B Soil not visually logged, see log for boring IMW-2, located
- approximately 5 feet to East
15
20
25
_ Drilling Comments
_ Drilled Directly to 60" with auger plugged using wood plug. Auger
30 Charged with water (~50 gallons). Plug pushed out and well installed.
No Sampling
- No noticable heaving.
- Fine to medium sand (SP) on auger flights
35
40
45
50 __
55
60

_ Mounument Type: 8" Diameter Morris Flush Mount

| Concrete to 3.0'

[« |Riser Material: 2" diameter SCH 40 PVC

45'-48', Pel Plug TR30 bentonite pellets

Riser Bottom Depth: 49.6'
Screen Top: 49.6'

Screen Type: Pre-Pac, 0.20" Slot, 10-20 sand
Sand Pack: 48-60.5', Colorado 10-20

Screen Bottom: 59.6'
End Cap Bottom: 60.0'

Grout Type: 3-45', CETCO Pure Gold medium bentonite chip

Screen Material/Diameter: 10.0'- 0.3' Diameter Johnson PVC Vee-Wire

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




LOG OF IP-7

Sheet 1 of 1

PROJECT: STRCL-001 375.08

COORDINATES: 205464.8N 1271979.5E (NAD83)

LOCATION: Intersection of Lucile St. and Maynard

SURFACE ELEVATION: 20'

DRILLING CONTRACTOR: Cascade

DATE: 5/8/17

DRILLING EQUIPMENT: CME-75

TOTAL DEPTH OF BORING: 60.5'

DRILLING METHOD: Truck Mounted 10" OD Hollow-Stem Auger

LOGGED BY: D. Cooper

SAMPLING METHOD: N/A

RESPONSIBLE PROF.: D. Cooper

REG. NO.: 1600

Ecology Tag #BKA-141

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

SAMPLES
’E, VISUAL SOIL DESCRIPTION
T =
E8| el 8] 5l =
g =4 g— | o g_ Soil Group Name (USCS): color, moisture, density/consistency, grain size,
S 2| 3| & other discriptors
al| €| 3| o
S| 8l @] &
5 p—
10
B Soil not visually logged, see log for boring IMW-2, located
- approximately 5 feet to East
15
20
25
_ Drilling Comments
_ Drilled Directly to 60" with auger plugged using wood plug. Auger
30 _ Charged with water (~50 gallons). Plug pushed out and well installed.
No Sampling
- No noticable heaving.
- Fine to medium sand (SP) on auger flights
35
40
45
50 __
55
60

- Mounument Type: 8" Diameter Morris Flush Mount

Concrete to 3.0'

< Riser Material: 2" diameter SCH 40 PVC

45'-48', Pel Plug TR30 bentonite pellets

Riser Bottom Depth: 49.8'
Screen Top: 49.8'

Screen Type: Pre-Pac, 0.20" Slot, 10-20 sand
Sand Pack: 48-60.5', Colorado 10-20

Screen Bottom: 59.8'
End Cap Bottom: 60.2'

Grout Type: 3-45', CETCO Pure Gold medium bentonite chip

Screen Material/Diameter: 10.0' - 0.3' Diameter Johnson PVC Vee-Wire

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.
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July 30, 2018

William Beck and Duane Beery
Stericycle Environmental Solutions, Inc.
1800 72nd Avenue South, Suite 217
Kent, Washington 98032

Subject:  Georgetown ISB and ISCO Phase II Downgradient Area Revised Pilot Study
Data Validation Review

Client Project No.: 375.08 and STRCL-001
QA/QC Solutions, LLC Project No.: 071416.1 (QA/QC Support, GT Pilot Study)

Dear Bill and Duane:

This letter documents the results of the data validation review of chemical analyses of selected inorganic
and organic compounds completed on groundwater samples. The validated data are associated with
Stericycle Environmental Solutions, Inc. Georgetown ISB and ISCO Phase I Downgradient Area Revised
Pilot Study (DOF 2017) investigation completed in 2017 and 2018. Details on this investigation may be
found tin the project work plan (DOF 2017a) and the quality assurance project plan (DOF 2017b).

The data were validated to verify the laboratory quality assurance and quality control (QA/QC) procedures
were documented and that the overall quality of the data reported is sufficient to support its intended
purposes. A summary of the data set, the analytical methods used to complete the chemical analyses, the
data validation procedures used, and the overall assessment of data quality is presented below.

Overall Assessment of Data Quality

Overall, the data reported are of good quality and the results for the applicable QA/QC procedures that were
used by the laboratories during the analysis of the samples were generally acceptable. Selected sample
results required qualification during data validation because method-specific QA/QC criteria were not met;
results maybe qualified for more than one reason. During data validation, the following actions were taken:

> A total of 81 results reported as detected were qualified as estimated (assigned a
J qualifier).

» No results reported as detected required restatement as undetected (assigned a U
qualifier).

» No results required rejection (R).

Analytical data that did not meet method- and/or laboratory-established control limits for applicable quality
control measurements were qualified as estimated (J) by the laboratory or during data validation. These
qualified data are usable and represent data of good quality and reasonable confidence and have an
acceptable degree of uncertainty (i.e., may be less precise or less accurate than unqualified data). Analytical

Georgetown ISB and ISCO Phase II Downgradient Area Revised Pilot Study DV_Report.docx
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data that were reported as undetected (U) by the laboratory are usable. A summary of the qualified sample
data and the reason(s) for qualification is presented in Table 2.

*Data users must note that results may be qualified for more than one reason. A summary of the
qualified data and reasons for qualification are in Table 2.

Data Set

The data set consisted of aqueous samples collected during 13 events between May 2017 and May 2018.
Sampling was completed by Dalton, Olmsted & Fuglevand, Inc. on behalf of Stericycle Environmental
Solutions, Inc. A summary of the samples collected and the analyses completed is presented in Table 1.

Analyses for organic and inorganic compounds were completed by ALS Group USA Corp. dba ALS
Environmental (ALS) located in Kelso, Washington. The data were reported in 13 service requests (see
Table 1). ALS submitted complete hardcopy data validation deliverables and electronic data deliverables
(EDDs).

Analytical Methods

The analytical methods used by the laboratories to complete the chemical analyses included the following:

» Sulfate by ion chromatography using U.S. EPA Method 300.0 (U.S. EPA 1993).

> 1,4-Dioxane by separatory funnel extraction and analysis by GC/MS operated in
the SIM mode to achieve lower reporting limits using U.S. EPA SW-846 Methods
3510C and 8270D, respectively (U.S. EPA 2018).

» Hexavalent chromium by spectrophotometric (diphenyl carbazide colorimetric)
detection using U.S. EPA SW-846 Method 7196A (U.S. EPA 2018).

» Ferrous iron (divalent iron) by UV-Vis spectrophotometry using laboratory
standard operating procedure (SOP) ApplEnvMic7-87-1536-1540.

» Dissolved metals (arsenic and chromium) by filtration through 0.45 pum filter,
digestion with 1% nitric acid, and analysis by ICP-MS using U.S. EPA SW-846
Method 6020A (U.S. EPA 2018).

» Nitrite + Nitrate by automated colorimetry using U.S. EPA Method 353.2 (U.S.
EPA 1993).

Data Validation Procedures

Data validation procedures included evaluating a summary of the sample results and applicable quality
control results reported by the laboratory; this level of validation is also referred to as an abbreviated data
review (equivalent to “Stage 2B” review per U.S. EPA 2009, which is equivalent to “Level EPA2B” for
use with the Washington Department of Ecology EIMS database). Data validation was completed according
to requirements specified in the QAPP (DOF 2017b). of the Long-Term Groundwater Monitoring Plan
(AMEC 2016). The analytical data were validated generally following the applicable guidance and
requirements:

» Guidance on Environmental Data Verification and Validation (U.S. EPA 2002)

QA/QC Solutions, LLC
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» USEPA Contract Laboratory Program, National Functional Guidelines for
Superfund Organic Methods Data Review. Final. OSWER 9240.1-45.
USEPA/540/R-08/01 (U.S. EPA 2008).

» Guidance for Labeling Externally Validated Laboratory Analytical Data for
Superfund Use. OSWER No. 9200.1-85. EPA 540-R-08-005. (U.S. EPA 2009).

» USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Superfund Data Review. Final. OSWER 9240.1-51. EPA 540-R-
10-011 (U.S. EPA 2010).

» Method-specific and laboratory-established quality control requirements, as
applicable.

Data validation procedures were modified to accommodate QA/QC requirements for methods (e.g., sulfate)
that are not specifically addressed by the USEPA functional guidelines. In this situation, method-specific
and laboratory-established control limits were used, as necessary, to determine if qualification of the data
was necessary. The laboratory data deliverables that were validated included the following:

» Case narratives discussing analytical problems (if any) and procedures.
» Chain-of-custody documentation to verify completeness of the data set.

» Sample preparation logs or laboratory summary result forms to verify analytical
holding times were met.

> Results for applicable instrument tuning, initial calibration, and continuing
calibration verification (CCV) results to assess instrument performance.

» Results for applicable instrument blanks (i.e., initial calibration blanks [ICBs] and
continuing calibration blanks [CCBs]), method blanks, trip blanks, and field
blanks to determine whether an analyte that was reported as detected in any
sample was the result of possible contamination introduced at the laboratory,
during transport of samples, or during field sampling, respectively.

» Results for applicable internal standards performance (1,4-Dioxane analyses) to
verify that instrument sensitivity and response was stable during the analysis of
the samples.

» Results for applicable method-specific quality control measurements (e.g., ICP
serial dilution and interference check samples for metals analyses) to assess
potential matrix interference effects.

» Results for applicable surrogate compound, laboratory control sample (LCS) (i.e.,
blank spike), duplicate LCS, matrix spike (MS), and matrix spike duplicate
(MSD) recoveries to assess analytical accuracy.

» Results for applicable laboratory duplicate sample, duplicate LCS, and MSD
analyses to assess analytical precision.

» Results for the field duplicate samples to provide additional information in
support of the quality assurance review.

> Laboratory summaries of analytical results.

Verification of 100-percent of all applicable laboratory calculations, transcriptions, review of instrument
printouts, and review of bench sheets were not completed during the data validation review. There may be

QA/QC Solutions, LLC
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analytical problems that could only be identified by reviewing every instrument printouts and associated
analytical quality control results. Verification of all possible factors that could result in the degradation of
data quality was not completed nor should be inferred at this time. The laboratory case narratives did not
indicate any significant problems with data that were not reviewed during data validation. The adequacy of
the sampling procedures was not completed during the data validation.

Performance based control limits established by the laboratory and applicable control limits specified in the
analytical methods were used to evaluate data quality and to determine if specific data required
qualification. Data qualifiers were assigned during data validation following guidance specified by U.S.
EPA (2002, 2008, and 2010) to the EDDs when applicable QC measurement criteria were not met and
qualification of the data was warranted.

Reasons for Data Qualification

The reasons for data qualification and a summary of the qualified data are summarized in Table 2, which
included the following:

Nitrite + Nitrate, Sulfate, Ferrous Iron, Hexavalent Chromium, Dissolved
Arsenic, and 1,4-Dioxane Analyses:

> A total of 26 results that were reported as detected at a concentration above the
method detection limit (MDL), but less than the method reporting limit (MRL)
were qualified as estimated (J). These qualified results may exhibit a greater
degree of uncertainty than a concentration that is reported above the MRL.

Nitrite + Nitrate Analyses:

» A total of 4 results reported as undetected and/or detected were qualified as
estimated (J) because the analysis was completed slightly past the method-
specific holding time criterion of 48 hrs. from the date and time of sampling.

Ferrous Iron Analyses:

» A total of 51 results reported as undetected and/or detected were qualified as
estimated (J) because the analysis was completed slightly past the method-
specific holding time criterion of 24 hrs. from the date and time of sampling.

Hexavalent Chromium Analyses:

> A total of nine (9) results reported as undetected and/or detected were qualified
as estimated (J) because the analysis was completed slightly past the method-
specific holding time criterion of 48 hrs. from the date and time of sampling.

During data validation, it was determined that selected data-validation-specific and/or method-specific
QA/QC measurement criteria were not met. Qualification of the sample results was not required because
the overall quality of the data reported was not affected and, therefore, are not summarized herein.

In some instances, selected samples required dilution prior to analysis (as is required by the analytical

methods) to obtain concentrations that were within the linear range of the instrument or to minimize the
effects of matrix interferences to obtain reportable results.

QA/QC Solutions, LLC
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This concludes the data quality summary. Should you have any questions regarding the information
presented herein, please contact me by telephone at 503.763.6948 or by e-mail at jjmcateer@msn.com.

Cordially,

QA/QC Solutions, LLC
James J. Mc Ateer, Jr., Managing Member

cc: Natasya Gray, L.G., Dalton, Olmsted & Fuglevand, Inc.

Attachments

QA/QC Solutions, LLC
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Table 1. Summary of Samples Collected for ISB and ISCO Phase Il Downgradient Area Revised Pilot Study | Sampling Events

Laboratory 1,4-Dioxane  Hexavalent Dissolved Metals Nitrate + SW-846

Sample Sample Sample Sample Sulfate by by SW-846 Chromium by Ferrous Iron by by SW-846 Nitrite by Method

Sample Number Number Date Time Depth EPA 300.0 8270D SIM_SW-846 7196A laboratory SOP  Method 6020A EPA 353.2 6010C

Service Request No. K1704506

CG-161-60-0517 K1704506-001 5/4/17 11:13 54.5 v v
CG-127-40-0517 K1704506-002 5/4/17 12:00 35 v v
CG-127-75-0517 K1704506-003 5/4/17 12:33 70 v v
CG-9-127-75-0517 K1704506-004 5/4/17 12:33 70 v v

Service Request No. K1705839

IMW-1-55-BL-060617 K1705839-001 6/6/17 11:00 Not specified v v v v v
IMW-2-57.5-BL-060617 K1705839-002 6/6/17 11:40 Not specified v v v v v
IP-5-58-BL-060617 K1705839-003 6/6/17 12:40 Not specified v v v v v
IP-6-58-BL-060617 K1705839-004 6/6/17 13:30 Not specified 4 v v v v
IP-7-58-BL-060617 K1705839-005 6/6/17 14:20 Not specified 4 v v v v
CG122-60-BL-060617 K1705839-006 6/6/17 15:25 Not specified v v v v v
CG122-75-BL-060617 K1705839-007 6/6/17 17:00 Not specified v v v v v
IP-D-BL-060617 K1705839-008 6/6/17 13:35 Not specified v v v v v
IP-FB-BL-060617 K1705839-009 6/6/17 17:30 0 v v v v v

Service Request No. K1706268

CG127-40-BL-061517 K1706268-001 6/15/17 10:45 Not specified v v 4 v
CG127-75-BL-061517 K1706268-002 6/15/17 09:50 Not specified v v 4 v
CG-DU-061517 K1706268-003 6/15/17 09:55 Not specified v v v v
CG-FB-061517 K1706268-004 6/15/17  11:00 0 v v v v

Service Request No. K1706565

CG-127-40-062217 K1706565-001 6/22/17 11:15 Not specified v v v
CG-9-127-40-062217 K1706565-002 6/22/17 11:20 Not specified v v v
CG-127-75-0612217 K1706565-003 6/22/17 12:05 Not specified v v v

Service Request No. K1706876

CG-127-40-062917 K1706876-001 6/29/17 11:55 Not specified v v v v
CG-9-127-40-062917 K1706876-002 6/29/17 12:00 Not specified v v v v

CG-127-75-062917 K1706876-003 6/29/17 11:08 Not specified v v v v

Field Blank K1706876-004 6/29/17  11:30 0 v
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Table 1, continued

Laboratory 1,4-Dioxane  Hexavalent Dissolved Metals Nitrate + SW-846

Sample Sample Sample Sample Sulfate by by SW-846 Chromium by Ferrous Iron by by SW-846 Nitrite by Method

Sample Number Number Date Time Depth EPA 300.0 8270D SIM_SW-846 7196A laboratory SOP  Method 6020A EPA 353.2 6010C

Service Request No. K1707384
CG-127-40-1G-07132017  K1707384-001 7/13/17 12:55 Not specified v v v v
CG-127-40-07132017 K1707384-002 7/13/17 13:20 Not specified v v v v
CG-127-75-1G-07132017  K1707384-003 7/13/17 13:40 Not specified v v v v
CG-127-75-07132017 K1707384-004 7/13/17 14:00 Not specified v v v v
CG-127-75-9-07132017 K1707384-005 7/13/17 14:05 Not specified v v v v
Field Blank 07132017 K1707384-006 7/13/17 14:15 0 v

Service Request No. K1707614

IMW-1-07192017 K1707614-001 7/19/17 10:00 Not specified v v v v
IMV-2-07192017 K1707614-002 7/19/17 10:50 Not specified 4 v v v
IP-5-07192017 K1707614-003 7/19/17 11:45 Not specified 4 v 4
IP-6-07192017 K1707614-004 7/19/17 12:30 Not specified v v v
IP-7-07192017 K1707614-005 7/19/17 13:00 Not specified v v v
CG-122-60-07192017 K1707614-006 7/19/17 15:00 Not specified v v v v
CG-122-75-07192017 K1707614-007 7/19/17 14:20 Not specified v v v v
CG-9-122-75-07192017 K1707614-008 7/19/17 14:25 Not specified v v v v
FB1-07192017 K1707614-009 7/19/17 15:05 0 v v v 4

Service Request No. K1709181

IMW-1-08302017 K1709181-001 8/30/17 11:30 Not specified v v v v
IMW-2-08302017 K1709181-002 8/30/17 12:15 Not specified v v v v
IP-5-08302017 K1709181-003 8/30/17 14:20 Not specified v v v
IP-6-08302017 K1709181-004 8/30/17 13:45 Not specified 4 v v
IP-7-08302017 K1709181-005 8/30/17 13:15 Not specified v v v
CG-122-60-08302017 K1709181-006 8/30/17 10:15 Not specified v v v v
CG-122-75-08302017 K1709181-007 8/30/17 09:35 Not specified v v v v
CG-9-122-75-08302017 K1709181-008 8/30/17 09:40 Not specified v v v v
FB01-08302017 K1709181-009 8/30/17  10:20 0 v v v v

Service Request No. K1709916
CG-127-40-1G-091717 K1709916-001 9/17/17 _ 10:02__Not specified v v v v
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Table 1, continued

Laboratory 1,4-Dioxane  Hexavalent Dissolved Metals Nitrate + SW-846
Sample Sample Sample Sample Sulfate by by SW-846 Chromium by Ferrous Iron by by SW-846 Nitrite by Method
Sample Number Number Date Time Depth EPA 300.0 8270D SIM__SW-846 7196A laboratory SOP __ Method 6020A EPA 353.2 6010C
CG-127-40-091717 K1709916-002 9/17/17 10:30 Not specified v v v v
CG-09-127-40-091717 K1709916-003 9/17/17 10:35 Not specified v v v v
CG-127-75-1G-091717 K1709916-004 9/17/17 11:50 Not specified v v v v
CG-127-75-091717 K1709916-005 9/17/17 12:15 Not specified v v v v
Service Request No. K1712610
IMW-1-112017 K1712610-001 11/20/17 10:40 Not specified v v v v
IMW-2-112017 K1712610-002 11/20/17 11:30 Not specified v v v v
CG-122-60-112017 K1712610-003 11/20/17 12:25 Not specified v v v v
CG-9-122-60-112017 K1712610-004 11/20/17 12:30 Not specified v v v v
IP-5-112017 K1712610-005 11/20/17 14:50 Not specified v v v v
IP-6-112017 K1712610-006 11/20/17 15:25 Not specified v v v v
IP-7-112017 K1712610-007 11/20/17 16:00 Not specified v v v v
CG-122-75-112017 K1712610-008 11/20/17 13:05 Not specified v v v v
FB1-112017 K1712610-009 11/20/17 13:00 0 v v v v
Service Request No. K1713453
CG-127-40-1G-121317 K1713453-001 12/13/17 11:40 Not specified v v v v
CG-127-40-121317 K1713453-002 12/13/17 12:05 Not specified v v v v
CG-9-127-40-121317 K1713453-003 12/13/17 12:10 Not specified v v v v
CG-127-75-1G-121317 K1713453-004 12/13/17 12:35 Not specified v v v v
CG-127-75-121317 K1713453-005 12/13/17 13:05 Not specified v v v v
FB-01 K1713453-006 12/13/17 12:50 0 v v v v
Service Request No. K1801813
IMW-1-022618 K1801813-001 2/26/18 13:20 Not specified v v v v
IMW-2-022618 K1801813-002 2/26/18 14:05 Not specified v v v v
IP-5-022618 K1801813-003 2/26/18 15:45 Not specified v v v v
1P-6-022618 K1801813-004 2/26/18 14:40 Not specified v v v v
IP-7-022618 K1801813-005 2/26/18 15:15 Not specified v v v v
CG-122-60-022618 K1801813-006 2/26/18 11:35 Not specified v v v v
CG-122-75-022618 K1801813-007 2/26/18  10:50 Not specified v v v v
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Table 1, continued

Laboratory 1,4-Dioxane  Hexavalent Dissolved Metals Nitrate + SW-846

Sample Sample Sample Sample Sulfate by by SW-846 Chromium by Ferrous Iron by by SW-846 Nitrite by Method

Sample Number Number Date Time Depth EPA 300.0 8270D SIM_SW-846 7196A laboratory SOP  Method 6020A EPA 353.2 6010C
CG-9-122-60-022618 K1801813-008 2/26/18 11:40 Not specified v v v v
FB-1-022618 K1801813-009 2/26/18 10:45 0 v v v v

Service Request No. K1804907

IMW-1-052318 K1804907-001 5/23/18 10:10 Not specified v v v v v
IMW-2-052318 K1804907-002 5/23/18 11:10 Not specified v v v v v
CG-122-60-052318 K1804907-003 5/23/18 11:55 Not specified v v v v v
CG-122-75-052318 K1804907-004 5/23/18 14:35 Not specified v v v v v
IP-5-052318 K1804907-005 5/23/18 15:20 Not specified v v v v v
IP-6-052318 K1804907-006 5/23/18 15:50 Not specified v v v v v
IP-7-052318 K1804907-007 5/23/18 16:20 Not specified v v v v v
CG-9-122-60-052318 K1804907-008 5/23/18 12:00 Not specified v v v v v
FB-01-052318 K1804907-009 5/23/18  14:40 0 v v v v v
Notes: Total Number of Samples: 58 86 9 74 18 23 71
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Table 2. Summary of Qualified Data for Georgetown Revised In Situ Chemical Oxidation Pilot Study Sampling Event?

Data
Laboratory Laboratory Validation Possible
Sample Number Sample Number Chemical Concentration Units  MRL MDL Data Flag Qualifier Quality Control Reason Quality Control Result Bias™®¢
Conventional Parameters
CG-127-40-1G-091717 K1709916-001 Nitrite as Nitrogen ND mg/L  0.25 0.01 U J Method-specific holding time criterion not met ~ Sample analyzed >48 hrs. from date Low or high
and time of collection
CG-127-40-091717 K1709916-002 Nitrite as Nitrogen ND mg/L  0.25 0.01 U J Method-specific holding time criterion not met ~ Sample analyzed >48 hrs. from date Low or high
and time of collection
CG-09-127-40-091717  K1709916-003 Nitrite as Nitrogen ND mg/L  0.25 0.01 U J Method-specific holding time criterion not met ~ Sample analyzed >48 hrs. from date Low or high
and time of collection
CG-127-75-1G-091717  K1709916-004 Nitrite as Nitrogen ND mg/L  0.50 0.02 U J Method-specific holding time criterion not met ~ Sample analyzed >48 hrs. from date Low or high
and time of collection
CG-127-40-121317 K1713453-002 Nitrate+Nitrite as Nitrogen 0.031 mg/L  0.050 0.020 J J Concentration >MDL, <MRL NA Low or high
CG-9-127-40-121317 K1713453-003 Nitrate+Nitrite as Nitrogen 0.033 mg/L  0.050 0.020 J J Concentration >MDL, <MRL NA Low or high
CG-127-75-1G-121317  K1713453-004 Nitrate+Nitrite as Nitrogen 0.020 mg/L  0.050 0.020 J J Concentration >MDL, <MRL NA Low or high
CG-127-75-121317 K1713453-005 Nitrate+Nitrite as Nitrogen 0.026 mg/L  0.050 0.020 J J Concentration >MDL, <MRL NA Low or high
CG-122-75-022618 K1801813-007 Sulfate 0.07 mg/L  0.20 0.02 J J Concentration >MDL, <MRL NA Low or high
CG-122-75-052318 K1804907-004 Sulfate 0.08 mg/L  0.20 0.02 J J Concentration >MDL, <MRL NA Low or high
Metals
IMW-1-55-BL-060617  K1705839-001 Iron, Ferrous, Fe+2 0.25 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
IMW-2-57.5-BL-060617 K1705839-002 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 u J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-5-58-BL-060617 K1705839-003 Iron, Ferrous, Fe+2 1.30 mg/L 0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-6-58-BL-060617 K1705839-004 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-6-58-BL-060617 K1705839-004 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 u J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-7-58-BL-060617 K1705839-005 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 u J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
CG122-60-BL-060617 K1705839-006 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 u J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
CG122-75-BL-060617 K1705839-007 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-D-BL-060617 K1705839-008 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 u J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
IP-FB-BL-060617 K1705839-009 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 u J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
CG127-40-BL-061517 K1706268-001 Iron, Ferrous, Fe+2 9.59 mg/L  0.20 0.05 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
Table 2.xIsx QA/QC Solutions, LLC 10of4



Table 2, continued

Data
Laboratory Laboratory Validation Possible
Sample Number Sample Number Chemical Concentration Units  MRL MDL Data Flag Qualifier Quality Control Reason Quality Control Result Bias™®¢

CG127-75-BL-061517 K1706268-002 Iron, Ferrous, Fe+2 0.62 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-DU-061517 K1706268-003 Iron, Ferrous, Fe+2 0.54 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-FB-061517 K1706268-004 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-062217 K1706565-001 Iron, Ferrous, Fe+2 11.0 mg/L 1.0 0.3 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-9-127-40-062217  K1706565-002 Iron, Ferrous, Fe+2 12.6 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-0612217 K1706565-003 Iron, Ferrous, Fe+2 0.78 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-062917 K1706876-001 Iron, Ferrous, Fe+2 7.95 mg/L 0.40 0.10 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-9-127-40-062917  K1706876-002 Iron, Ferrous, Fe+2 12.4 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-062917 K1706876-003 Iron, Ferrous, Fe+2 0.59 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-1G-07132017 K1707384-001 Iron, Ferrous, Fe+2 10.5 mg/L  0.40 0.10 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-07132017  K1707384-002 Iron, Ferrous, Fe+2 3.90 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-1-07192017 K1707614-001 Iron, Ferrous, Fe+2 0.84 mg/L 0.20 0.05 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

IMV-2-07192017 K1707614-002 Iron, Ferrous, Fe+2 1.87 mg/L 0.20 0.05 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-1-08302017 K1709181-001 Iron, Ferrous, Fe+2 1.96 mg/L  0.20 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-122-60-08302017 K1709181-006 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 U J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-122-75-08302017  K1709181-007 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-9-122-75-08302017 K1709181-008 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

FB01-08302017 K1709181-009 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-1G-091717 K1709916-001 Iron, Ferrous, Fe+2 5.6 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high

and time of collection
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Table 2, continued

Data
Laboratory Laboratory Validation Possible
Sample Number Sample Number Chemical Concentration Units  MRL MDL Data Flag Qualifier Quality Control Reason Quality Control Result Bias™®¢

CG-127-40-091717 K1709916-002 Iron, Ferrous, Fe+2 7.8 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-09-127-40-091717  K1709916-003 Iron, Ferrous, Fe+2 5.9 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-1G-091717  K1709916-004 Iron, Ferrous, Fe+2 ND mg/L  0.20 0.05 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-091717 K1709916-005 Iron, Ferrous, Fe+2 ND mg/L 0.20 0.05 U J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-1-112017 K1712610-001 Iron, Ferrous, Fe+2 9.6 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-2-112017 K1712610-002 Iron, Ferrous, Fe+2 12.6 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-122-60-112017 K1712610-003 Iron, Ferrous, Fe+2 6.9 mg/L 1.0 0.3 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-9-122-60-112017  K1712610-004 Iron, Ferrous, Fe+2 6.9 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-1G-121317 K1713453-001 Iron, Ferrous, Fe+2 6.8 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-40-121317 K1713453-002 Iron, Ferrous, Fe+2 10.6 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-9-127-40-121317  K1713453-003 Iron, Ferrous, Fe+2 12.9 mg/L 1.0 0.3 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-1G-121317 K1713453-004 Iron, Ferrous, Fe+2 0.80 mg/L 0.20 0.05 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-127-75-121317 K1713453-005 Iron, Ferrous, Fe+2 0.13 mg/L  0.20 0.05 J J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high

and concentration >MDL, <MRL and time of collection and NA
FB-01 K1713453-006 Iron, Ferrous, Fe+2 0.06 mg/L  0.20 0.05 J J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA

IP-5-022618 K1801813-003 Iron, Ferrous, Fe+2 5.00 mg/L 0.20 0.05 J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-1-052318 K1804907-001 Iron, Ferrous, Fe+2 2.68 mg/L 0.4 0.1 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

IMW-2-052318 K1804907-002 Iron, Ferrous, Fe+2 1.09 mg/L 0.2 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-122-60-052318 K1804907-003 Iron, Ferrous, Fe+2 1.1 mg/L 0.2 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection

CG-122-75-052318 K1804907-004 Iron, Ferrous, Fe+2 0.08 mg/L 0.2 0.05 J J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high

and concentration >MDL, <MRL and time of collection and NA
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Table 2, continued

Data
Laboratory Laboratory Validation Possible
Sample Number Sample Number Chemical Concentration Units  MRL MDL Data Flag Qualifier Quality Control Reason Quality Control Result Bias™®¢
CG-9-122-60-052318  K1804907-008 Iron, Ferrous, Fe+2 0.68 mg/L 0.2 0.05 J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
FB-01-052318 K1804907-009 Iron, Ferrous, Fe+2 ND mg/L 0.2 0.05 U J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
IMW-1-55-BL-060617 K1705839-001 Chromium, Hexavalent 0.039 mg/L 0.05 0.004 J J Method-specific holding time criterion not metk Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
IMW-2-57.5-BL-060617 K1705839-002 Chromium, Hexavalent 0.005 mg/L 0.05 0.004 J J Method-specific holding time criterion not metk  Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
|P-5-58-BL-060617 K1705839-003 Chromium, Hexavalent ND mg/L 0.05 0.004 U J Method-specific holding time criterion not met  Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-6-58-BL-060617 K1705839-004 Arsenic, Dissolved 0.00043 mg/L  0.0005 8E-05 J J Concentration >MDL, <MRL NA Low or high
Chromium, Hexavalent mg/L  0.05 0.004 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
|P-7-58-BL-060617 K1705839-005 Chromium, Hexavalent 0.01 mg/L 0.05 0.004 J J Method-specific holding time criterion not metk  Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
CG122-60-BL-060617 K1705839-006 Chromium, Hexavalent 0.008 mg/L  0.05 0.004 J J Method-specific holding time criterion not metk Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
CG122-75-BL-060617 K1705839-007 Arsenic, Dissolved 0.00017 mg/L 0.00050 0.00008 J J Concentration >MDL, <MRL NA Low or high
Chromium, Hexavalent 0.013 mg/L  0.050 0.004 J J Method-specific holding time criterion not metk Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
|P-D-BL-060617 K1705839-008 Arsenic, Dissolved 0.00046 mg/L  0.00050 0.00008 J J Concentration >MDL, <MRL NA Low or high
Chromium, Hexavalent 0.011 mg/L  0.050 0.004 J J Method-specific holding time criterion not metk Sample analyzed >24 hrs. from date Low or high
and concentration >MDL, <MRL and time of collection and NA
IP-FB-BL-060617 K1705839-009 Chromium, Dissolved 0.00007 mg/L  0.00020 0.00004 J J Concentration >MDL, <MRL NA Low or high
Chromium, Hexavalent ND mg/L  0.050 0.004 U J Method-specific holding time criterion not met ~ Sample analyzed >24 hrs. from date Low or high
and time of collection
CG-FB-061517 K1706268-004 Iron 18 ug/L 21 3 J J Concentration >MDL, <MRL NA Low or high
FB1-112017 K1712610-009 Iron 0.003 mg/L  0.010 0.0003 J J Concentration >MDL, <MRL NA Low or high
CG-122-75-052318 K1804907-004 Arsenic, Dissolved 0.00010 mg/L 0.00050 0.00009 J J Concentration >MDL, <MRL NA Low or high
IP-7-052318 K1804907-007 Chromium, Dissolved 0.0025 mg/L  0.0040 0.0006 J J Concentration >MDL, <MRL NA Low or high
FB-01-052318 K1804907-009 Chromium, Dissolved 0.00004 mg/L 0.00020 0.00003 J J Concentration >MDL, <MRL NA Low or high
Iron 0.0016 mg/L  0.0020 0.0003 J J Concentration >MDL, <MRL NA Low or high
1,4-Dioxane
FB-1-022618 K1801813-009 1,4-Dioxane 0.27 ug/L 0.40 0.16 J J Concentration >MDL, <MRL NA Low or high
Notes: Total results qualified "J" = 81
J - estimated Total results qualified "U" = 0
MDL - method detection limit Total results qualified "UJ" = 0
MRL - method reporting limit Total results qualified "R" = 0
ND - not detected
U - undetected at detection limit shown
@ Summary of qualified data is for natural and field quality control samples only °High bias - result reported exhibits high bias and the actual reporting limit or concentration may be lower than reported
°Low bias - concentration reported is exhibits low bias and the actual reporting limit or concentration may be greater than reported “False positive - compound is likely not present
Table 2.xIsx QA/QC Solutions, LLC 40f4



ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

T :+1 360577 7222
F:+1 360 636 1068
www.alsglobal.com

June 30, 2017 Analytical Report for Service Request No: K1705839

Duane Beery

Stericycle Environmental Solutions
18000 72nd Ave SW

Kent, WA 98032

RE: PSC Georgetown / STRCL-001

Dear Duane,

Enclosed are the results of the sample(s) submitted to our laboratory June 08, 2017
For your reference, these analyses have been assigned our service request number K1705839.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Client Services
Manager
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Signature


ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626
T: +1360577 7222

F: +1 360 636 1068
www.alsglobal.com
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.
The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.

The result is an estimated value.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ )
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WA01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oqa.html WA005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544
Wyoming (EPA Region 8)  |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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Case Narrative

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS ENVIRONMENTAL

Client: Stericycle Environmental Solutions, Inc. Service Request No.: K1705839
Project: PSC Georgetown/STRCL-001 Date Received: 06/08/17
Sample Matrix:  Water

Case Narrative

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all
of the associated raw data for each of the analyses. When appropriate to the method, method blank results have been
reported with each analytical test.

Sample Receipt
Nine water samples were received for analysis at ALS Environmental on 06/08/17. The samples were received in

good condition and consistent with the accompanying chain of custody form. The samples were stored in a
refrigerator at 4°C/frozen at —20°C upon receipt at the laboratory.

General Chemistry Parameters

Hexavalent Chromium by EPA Method 7196A and Divalent Iron (Ferrous Iron) by ApplEnvMic7-87-1536-
1540:

All samples were received past holding time. The analysis was performed as soon as possible after receipt by the
laboratory. The data was flagged to indicate the holding time violation.

Hexavalent Chromium by EPA Method 7196A:

The Relative Percent Difference (RPD) criterion for the replicate analysis in sample IMW-1-55-BL-060617 was not
applicable because the analyte concentration was not significantly greater than the Method Reporting Limit (MRL).
Analytical values derived from measurements close to the detection limit are not subject to the same accuracy and
precision criteria as results derived from measurements higher on the calibration range for the method.

Dissolved Metals
No anomalies associated with the analysis of these samples were observed.

Semivolatile Organic Compounds by EPA Method 8270

No anomalies associated with the analysis of these samples were observed.

Approved by
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kurt.clarkson
Signature


Chain of Custody

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/6/17
Sample Matrix: Water Date Received: 06/8/17
Analysis Method:  300.0 Units: mg/L
Prep Method: Method Basis: NA

Sulfate

Date Date

Sample Name Lab Code Result MRL MDL Dil.  Analyzed Extracted Q
IMW-1-55-BL-060617 K1705839-001 906 20 2 200 06/26/17 17:14  6/26/17
IMW-2-57.5-BL-060617 K1705839-002 686 10 1 100 06/26/17 17:24  6/26/17
IP-5-58-BL-060617 K1705839-003 1170 20 2 200 06/26/17 17:34  6/26/17
IP-6-58-BL-060617 K1705839-004 328 5.0 0.5 50 06/26/17 17:44  6/26/17
IP-7-58-BL-060617 K1705839-005 497 10 1 100 06/26/17 17:55  6/26/17
CG122-60-BL-060617 K1705839-006 167 5.0 0.5 50 06/26/17 18:05  6/26/17
CG122-75-BL-060617 K1705839-007 ND U 0.20 0.02 2 06/26/17 14:01  6/26/17
IP-D-BL-060617 K1705839-008 333 5.0 0.5 50 06/26/17 18:15  6/26/17
IP-FB-BL-060617 K1705839-009 ND U 0.10 0.01 1 06/26/17 12:50  6/26/17
Method Blank K1705839-MB ND U 0.10 0.01 1 06/26/17 10:19  6/26/17

Printed 6/28/2017 4:23:58 PM
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ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request:K1705839
Project PSC Georgetown/STRCL-001 Date Collected:NA
Sample Matrix: Water Date Received:NA
Analysis Method: 300.0 Units:mg/L
Prep Method: Method Basis:NA
Replicate Sample Summary

Sulfate

Sample  Duplicate RPD Date
Sample Name:  Lab Code: MRL MDL  Result Result Average RPD  Limit  Analyzed
Batch QC K1705942-001DUP 0.20 0.02 7.67 7.58 7.62 1 20 06/26/17
Batch QC K1705942-002DUP 0.20 0.02 12.7 12.7 12.7 <1 20 06/26/17

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:23:58 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: N/A
Sample Matrix: Water Date Received: N/A
Date Analyzed: 06/26/17
Date Extracted: 06/26/17
Duplicate Matrix Spike Summary
Sulfate
Sample Name: Batch QC Units: mg/L
Lab Code: K1705942-001 Basis: NA
Analysis Method: 300.0
Prep Method: Method
Matrix Spike Duplicate Matrix Spike
K1705942-001MS K1705942-001DMS
Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount % Rec __ Result Amount % Rec  Limits RPD Limit
Sulfate 7.67 18.1 10.0 105 18.0 104 90-110 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:23:59 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: N/A
Sample Matrix: Water Date Received: N/A
Date Analyzed: 06/26/17
Date Extracted: 06/26/17
Duplicate Matrix Spike Summary
Sulfate
Sample Name: Batch QC Units: mg/L
Lab Code: K1705942-002 Basis: NA
Analysis Method: 300.0
Prep Method: Method
Matrix Spike Duplicate Matrix Spike
K1705942-002MS K1705942-002DMS
Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount % Rec __ Result Amount % Rec  Limits RPD Limit
Sulfate 12.7 23.2 10.0 105 23.0 104 90-110 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:23:59 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Analyzed: 06/26/17
Sample Matrix: Water Date Extracted: 06/26/17
Lab Control Sample Summary
Sulfate
Analysis Method: 300.0 Units: mg/L
Prep Method: Method Basis: NA
Analysis Lot: 551488

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1705839-LCS 5.21 5.00 104 90-110

Printed 6/28/2017 4:23:59 PM
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Continuing Calibration Verification (CCV) Summary

Service Request: K1705839

Sulfate
Analysis Method:  300.0 Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery P
Ccvi 551488 KQ1708592-01 06/26/17 10:29 5.00 5.19 104 90-110
Ccv2 551488 KQ1708592-02 06/26/17 12:30 5.00 5.10 102 90-110
Ccvs 551488 KQ1708592-03 06/26/17 14:31 5.00 511 102 90-110
CCcv4 551488 KQ1708592-04 06/26/17 16:33 5.00 5.11 102 90-110
CCV5 551488 KQ1708592-05 06/26/17 18:35 5.00 511 102 90-110

Printed 6/28/2017 4:23:59 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request:K1705839
Project: PSC Georgetown/STRCL-001

Continuing Calibration Blank (CCB) Summary

Sulfate
Analysis Method: 300.0 Units:mg/L
Analysis Date

Lot Lab Code Analyzed MRL MDL Result Q
CcB1 551488 KQ1708592-06 06/26/17 10:39 0.10 0.01 ND U
CCB2 551488 KQ1708592-07 06/26/17 12:40 0.10 0.01 ND U
CCB3 551488 KQ1708592-08 06/26/17 14:42 0.10 0.01 ND U
CCB4 551488 KQ1708592-09 06/26/17 16:44 0.10 0.01 ND U
CCB5 551488 KQ1708592-10 06/26/17 18:46 0.10 0.01 ND U

Printed 6/28/2017 4:23:59 PM Superset Reference:17-0000424952 rev 00
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/6/17
Sample Matrix: Water Date Received: 06/8/17
Analysis Method:  7196A Units: mg/L
Prep Method: None Basis: NA

Chromium, Hexavalent

Date

Sample Name Lab Code Result MRL MDL Dil. Analyzed
IMW-1-55-BL-060617 K1705839-001 0.039 J 0.050 0.004 1 06/08/17 12:29
IMW-2-57.5-BL-060617 K1705839-002 0.005 J 0.050 0.004 1 06/08/17 12:29
IP-5-58-BL-060617 K1705839-003 ND U 0.050 0.004 1 06/08/17 12:29
IP-6-58-BL-060617 K1705839-004 ND U 0.050 0.004 1 06/08/17 12:29
IP-7-58-BL-060617 K1705839-005 0.010 J 0.050 0.004 1 06/08/17 12:29
CG122-60-BL-060617 K1705839-006 0.008 J 0.050 0.004 1 06/08/17 12:29
CG122-75-BL-060617 K1705839-007 0.013 J 0.050 0.004 1 06/08/17 12:29
IP-D-BL-060617 K1705839-008 0.011 J 0.050 0.004 1 06/08/17 12:29
IP-FB-BL-060617 K1705839-009 ND U 0.050 0.004 1 06/08/17 12:29
Method Blank K1705839-MB ND U 0.050 0.004 1 06/08/17 12:29

Printed 6/28/2017 4:23:59 PM Superset Reference:17-0000424952 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project PSC Georgetown/STRCL-001 Date Collected: 06/06/17
Sample Matrix: Water Date Received: 06/08/17

Date Analyzed: 06/08/17

Replicate Sample Summary
General Chemistry Parameters

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA
Duplicate
Sample
K1705839-
Analysis Sample 001DUP
Analyte Name Method MRL MDL Result Result Average RPD  RPD Limit
Chromium, Hexavalent 7196A 0.050 0.004 0.039J 0.008J 0.0232 135 * 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:24:00 PM Superset Reference:17-0000424952 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839

Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17

Sample Matrix: Water Date Received: 06/08/17
Date Analyzed: 06/8/17
Date Extracted: NA

Duplicate Matrix Spike Summary
Chromium, Hexavalent

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA
Analysis Method: 7196A
Prep Method: None
Matrix Spike Duplicate Matrix Spike
K1705839-001MS K1705839-001DMS

Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount % Rec _ Result Amount % Rec _Limits RPD Limit
Chromium, Hexavalent 0.039J 0.346 0.400 77 0.346 0.400 77 75-125 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:24:00 PM Superset Reference:17-0000424952 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Analyzed: 06/08/17
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Chromium, Hexavalent
Analysis Method: 7196A Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 548901

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1705839-LCS 0.941 0.918 103 80-120

Printed 6/28/2017 4:24:00 PM
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Superset Reference:17-0000424952 rev 00



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.

PSC Georgetown/STRCL-001

Service Request: K1705839

Continuing Calibration Verification (CCV) Summary

Chromium, Hexavalent

Analysis Method:  7196A Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery P
Ccv1 548901 KQ1707450-01 06/08/17 12:29 0.500 0.508 102 90-110
CCV2 548901 KQ1707450-02 06/08/17 12:29 0.500 0.505 101 90-110
CCvVvs3 548901 KQ1707450-03 06/08/17 12:29 0.500 0.506 101 90-110
CCV4 548901 KQ1707450-04 06/08/17 12:29 0.500 0.509 102 90-110

Printed 6/28/2017 4:24:00 PM
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Superset Reference:17-0000424952 rev 00



Client: Stericycle Environmental Solutions, Inc.

Project: PSC Georgetown/STRCL-001

Analysis Method:  7196A

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Service Request:K1705839

Continuing Calibration Blank (CCB) Summary
Chromium, Hexavalent

Units:mg/L
Analysis Date
Lot Lab Code Analyzed MRL MDL Result Q
CCB1 548901 KQ1707450-05 06/08/17 12:29 0.050 0.004 ND U
CCB2 548901 KQ1707450-06 06/08/17 12:29 0.050 0.004 ND U]
CCB3 548901 KQ1707450-07 06/08/17 12:29 0.050 0.004 ND U]
CCB4 548901 KQ1707450-08 06/08/17 12:29 0.050 0.004 ND u

Printed 6/28/2017 4:24:00 PM
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/6/17
Sample Matrix: Water Date Received: 06/8/17
Analysis Method:  ApplEnvMic7-87-1536-1540 Units: mg/L
Prep Method: None Basis: NA

Iron, Divalent (Ferrous Iron)

Date

Sample Name Lab Code Result MRL MDL Dil. Analyzed
IMW-1-55-BL-060617 K1705839-001 0.25 0.20 0.05 1 06/08/17 14:45
IMW-2-57.5-BL-060617 K1705839-002 ND U 0.20 0.05 1 06/08/17 14:45
IP-5-58-BL-060617 K1705839-003 1.30 0.20 0.05 1 06/08/17 14:45
IP-6-58-BL-060617 K1705839-004 ND U 0.20 0.05 1 06/08/17 14:45
IP-7-58-BL-060617 K1705839-005 ND U 0.20 0.05 1 06/08/17 14:45
CG122-60-BL-060617 K1705839-006 ND U 0.20 0.05 1 06/08/17 14:45
CG122-75-BL-060617 K1705839-007 ND U 0.20 0.05 1 06/08/17 14:45
IP-D-BL-060617 K1705839-008 ND U 0.20 0.05 1 06/08/17 14:45
IP-FB-BL-060617 K1705839-009 ND U 0.20 0.05 1 06/08/17 14:45
Method Blank K1705839-MB ND U 0.20 0.05 1 06/08/17 14:45

Printed 6/28/2017 4:24:00 PM
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Superset Reference:17-0000424952 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project PSC Georgetown/STRCL-001 Date Collected: 06/06/17
Sample Matrix: Water Date Received: 06/08/17

Date Analyzed: 06/08/17

Replicate Sample Summary
General Chemistry Parameters

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA

Duplicate

Sample
K1705839-
Sample  001DUP RPD

Analyte Name Analysis Method MRL MDL _ Result Result Average RPD _ Limit
Iron, Divalent (Ferrous Iron) ApplEnvMic7-87-1536-1540  0.20 0.05 0.25 0.24 0.245 4 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:24:01 PM Superset Reference:17-0000424952 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839

Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17

Sample Matrix: Water Date Received: 06/08/17
Date Analyzed: 06/8/17
Date Extracted: NA

Matrix Spike Summary
Iron, Divalent (Ferrous Iron)

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA
Analysis Method: ApplEnvMic7-87-1536-1540
Prep Method: None

Matrix Spike

K1705839-001MS

Analyte Name _ Sample Result Result Spike Amount % Rec % Rec Limits
Iron, Divalent (Ferrous Iron) 0.25 2.48 2.00 112 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:24:01 PM Superset Reference:17-0000424952 rev 00
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc. Service Request: K1705839
PSC Georgetown/STRCL-001

Continuing Calibration Verification (CCV) Summary

Iron, Divalent (Ferrous Iron)

Analysis Method:  ApplEnvMic7-87-1536-1540 Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery P
Ccvl 548939 KQ1707477-05 06/08/17 14:45 4.00 4.35 109 90-110
Ccv2 548939 KQ1707477-06 06/08/17 14:45 4.00 4.34 109 90-110
Ccvs 548939 KQ1707477-07 06/08/17 14:45 4.00 4.12 103 90-110
Printed 6/28/2017 4:24:01 PM Superset Reference:17-0000424952 rev 00
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Client: Stericycle Environmental Solutions, Inc.

Project: PSC Georgetown/STRCL-001

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Service Request:K1705839

Continuing Calibration Blank (CCB) Summary

Iron, Divalent (Ferrous Iron)

Analysis Method:  ApplEnvMic7-87-1536-1540 Units:mg/L
Analysis Date
Lot Lab Code Analyzed MRL MDL Result Q
CcB1 548939 KQ1707477-02 06/08/17 14:45 0.20 0.05 ND U
CcB2 548939 KQ1707477-03 06/08/17 14:45 0.20 0.05 ND U
CCB3 548939 KQ1707477-04 06/08/17 14:45 0.20 0.05 ND U

Printed 6/28/2017 4:24:01 PM
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 11:00
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IMW-1-55-BL-060617 Basis: NA

Lab Code: K1705839-001

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A ND U mg/L ~ 0.00050 0.00008 1 06/21/17 09:42  06/19/17
Chromium 6020A 0.00043 mg/L ~ 0.00020 0.00004 1 06/21/17 09:42  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 11:40
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IMW-2-57.5-BL-060617 Basis: NA

Lab Code: K1705839-002

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A ND U mg/L ~ 0.00050 0.00008 1  06/21/17 10:06  06/19/17
Chromium 6020A 0.00040 mg/L ~ 0.00020 0.00004 1 06/21/17 10:06  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 12:40
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IP-5-58-BL-060617 Basis: NA

Lab Code: K1705839-003

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A 0.00065 mg/L ~ 0.00050 0.00008 1 06/21/17 10:10  06/19/17
Chromium 6020A 0.00034 mg/L ~ 0.00020 0.00004 1 06/21/17 10:10  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 13:30
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IP-6-58-BL-060617 Basis: NA

Lab Code: K1705839-004

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A 0.00043 J mg/L ~ 0.00050 0.00008 1 06/21/17 10:14  06/19/17
Chromium 6020A 0.00034 mg/L ~ 0.00020 0.00004 1 06/21/17 10:14  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 14:20
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IP-7-58-BL-060617 Basis: NA

Lab Code: K1705839-005

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A 0.00082 mg/L ~ 0.00050 0.00008 1 06/21/17 10:17  06/19/17
Chromium 6020A 0.00035 mg/L ~ 0.00020 0.00004 1 06/21/17 10:17  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:

Page 35 of 89



ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 15:25
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: CG122-60-BL-060617 Basis: NA

Lab Code: K1705839-006

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A ND U mg/L ~ 0.00050 0.00008 1 06/21/17 10:20  06/19/17
Chromium 6020A 0.00032 mg/L ~ 0.00020 0.00004 1 06/21/17 10:20  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 17:00
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: CG122-75-BL-060617 Basis: NA

Lab Code: K1705839-007

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A 0.00017 J mg/L ~ 0.00050 0.00008 1 06/21/17 10:23  06/19/17
Chromium 6020A 0.00077 mg/L ~ 0.00020 0.00004 1 06/21/17 10:23  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 13:35
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IP-D-BL-060617 Basis: NA

Lab Code: K1705839-008

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A 0.00046 J mg/L ~ 0.00050 0.00008 1 06/21/17 10:26  06/19/17
Chromium 6020A 0.00038 mg/L ~ 0.00020 0.00004 1 06/21/17 10:26  06/19/17
Printed 6/28/2017 4:55:22 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17 17:30
Sample Matrix: Water Date Received: 06/08/17 09:30
Sample Name: IP-FB-BL-060617 Basis: NA

Lab Code: K1705839-009

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A ND U mg/L ~ 0.00050 0.00008 1 06/21/1710:29  06/19/17
Chromium 6020A 0.00007 J mg/L ~ 0.00020 0.00004 1 06/21/17 10:29  06/19/17
Printed 6/28/2017 4:55:23 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: KQ1708083-01

Dissolved Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Arsenic 6020A ND U mg/L ~ 0.00050 0.00008 1 06/21/17 09:36  06/19/17
Chromium 6020A ND U mg/L ~ 0.00020 0.00004 1 06/21/17 09:36  06/19/17
Printed 6/28/2017 4:55:23 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project PSC Georgetown/STRCL-001 Date Collected: 06/06/17
Sample Matrix: Water Date Received: 06/08/17

Date Analyzed: 06/21/17

Replicate Sample Summary
Dissolved Metals

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA
Duplicate
Sample
Analysis Sample  KQ1708083-03
Analyte Name Method MRL MDL Result Result Average RPD RPD Limit
Arsenic 6020A 0.00050 0.00008 ND U ND U ND - 20
Chromium 6020A 0.00020 0.00004 0.00043 0.00040 0.00042 8 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed 6/28/2017 4:55:23 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839

Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/17

Sample Matrix: Water Date Received: 06/08/17
Date Analyzed: 06/21/17
Date Extracted: 06/19/17

Matrix Spike Summary
Dissolved Metals

Sample Name: IMW-1-55-BL-060617 Units: mg/L
Lab Code: K1705839-001 Basis: NA
Analysis Method: 6020A
Prep Method: EPA CLP-METALS ILM04.0

Matrix Spike

KQ1708083-04

Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Arsenic ND U 0.0544 0.0500 109 75-125
Chromium 0.00043 0.0103 0.0100 98 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 6/28/2017 4:55:23 PM Superset Reference:
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Stericycle Environmental Solutions, Inc.

PSC Georgetown/STRCL-001
Water

Lab Control Sample Summary
Dissolved Metals

Service Request: K1705839
Date Analyzed: 06/21/17

Units:mg/L
Basis:NA
Lab Control Sample
KQ1708083-02
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Arsenic 6020A 0.0554 0.0500 111 80-120
Chromium 6020A 0.0103 0.0100 103 80-120

Printed 6/28/2017 4:55:23 PM
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

Stericycle Environmental Solutions, Inc.

PSC Georgetown/STRCL-001
Water

Prep Summary Report

Service Request:K1705839

Metals
Prep Method: EPA CLP-METALS ILM04.0 Extraction Lot:290868
Analytical Method: 6020A
Date Date Sample Final Percent

Sample Name Lab Code Collected Received Amount Amount Solids
IMW-1-55-BL-060617 K1705839-001 6/6/17 6/8/17 25 mL 25 mL
IMW-2-57.5-BL-060617 K1705839-002 6/6/17 6/8/17 25 mL 25 mL
IP-5-58-BL-060617 K1705839-003 6/6/17 6/8/17 25 mL 25 mL
IP-6-58-BL-060617 K1705839-004 6/6/17 6/8/17 25 mL 25 mL
IP-7-58-BL-060617 K1705839-005 6/6/17 6/8/17 25 mL 25 mL
CG122-60-BL-060617 K1705839-006 6/6/17 6/8/17 25 mL 25 mL
CG122-75-BL-060617 K1705839-007 6/6/17 6/8/17 25 mL 25 mL
IP-D-BL-060617 K1705839-008 6/6/17 6/8/17 25 mL 25 mL
IP-FB-BL-060617 K1705839-009 6/6/17 6/8/17 25 mL 25 mL

Method Blank KQ1708083-01MB NA NA 25 mL 25 mL

Lab Control Sample KQ1708083-02LCS NA NA 25 mL 25 mL

Duplicate KQ1708083-03DUP 6/6/17 6/8/17 25 mL 25 mL

Matrix Spike KQ1708083-04MS 6/6/17 6/8/17 25 mL 25 mL

Printed 6/28/2017 4:55:23 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION
Concentration Units: ug/L

Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True  Found %R (1)
Arsenic 6020A 550473 25.0 25.7 103 25.0 25.3 101 25.0 24.8 99
Chromium 6020A 550473 10.0 9.78 98 25.0 24.6 98 25.0 245 98

Printed 6/28/2017 4:55:23 PM Page 45 of 89 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION
Concentration Units: ug/L

Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True Found %R (1)
Arsenic 6020A 550473 25.0 25.0 100 25.0 24.7 99
Chromium 6020A 550473 25.0 244 98 25.0 23.7 95

Printed 6/28/2017 4:55:23 PM Page 46 of 89 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION
Concentration Units: ug/L
Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True Found %R (1)
Arsenic 6020A 550473 25.0 24.7 99
Chromium 6020A 550473 25.0 24.0 96

Printed 6/28/2017 4:55:23 PM Page 47 of 89 Superset Reference:



ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Service Request: K1705839

Client: Stericycle Environmental Solutions, Inc.
Project: PSC Georgetown/STRCL-001
INITIAL AND CONTINUING CALIBRATION BLANK
Concentration Units: ug/L
Initial Continuing Continuing Continuing
. Calibration Calibration Calibration Calibration
Analysis Blank Blank Blank Blank
Analyte Method Batch Result C Result c Result c Result c
Arsenic 6020A 550473 0.08 U 0.08 U 0.08 U 0.08 0]
Chromium 6020A 550473 0.04 U 0.04 U 0.04 U 0.04 U
Printed 6/28/2017 4:55:23 PM Page 48 of 89 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Service Request: K1705839

Client: Stericycle Environmental Solutions, Inc.
Project: PSC Georgetown/STRCL-001
INITIAL AND CONTINUING CALIBRATION BLANK
Concentration Units: ug/L
Initial Continuing Continuing Continuing
. Calibration Calibration Calibration Calibration
Analysis Blank Blank Blank Blank

Analyte Method Batch Result C Result c Result c Result c
Arsenic 6020A 550473 0.08 U 0.08 U
Chromium 6020A 550473 0.04 U 0.04 U

Printed 6/28/2017 4:55:23 PM Page 49 of 89 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

Client: Stericycle Environmental Solutions, Inc.

Project: PSC Georgetown/STRCL-001

QA/QC Report

Service Request: K1705839

LOW LEVEL INITIAL AND LOW LEVEL CONTINUING CALIBRATION VERIFICATION

Concentration Units: ug/L

Sample ID % Rec.

Analyte Method Analysis Batch: Result True Value % Rec Limits Analysis Date
LLICV

Arsenic 6020A 550473 0.5 0.5 107 70-130 06/21/17 08:07

Chromium 6020A 550473 0.2 0.2 105 70-130 06/21/17 08:07
LLCCV

Arsenic 6020A 550473 0.5 0.5 103 70-130 06/21/17 10:03

Chromium 6020A 550473 0.2 0.2 98 70-130 06/21/17 10:03
LLCCV

Arsenic 6020A 550473 0.5 0.5 99 70-130 06/21/17 10:42

Chromium 6020A 550473 0.2 0.2 92 70-130 06/21/17 10:42

Printed 6/28/2017 4:55:23 PM

Page 50 of 89

Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001

ICP INTERFERENCE CHECK SAMPLE

Sample ID ICSA Concentration Units: ug/L

% Rec.
Analyte Method Analysis Batch: Result True Value 9% Rec Limits Analysis Date
Arsenic 6020A 550473 0.08 - - - 06/21/17 08:10
Chromium 6020A 550473 0.64 - - - 06/21/17 08:10

Printed 6/28/2017 4:55:23 PM Page 51 of 89 Superset Reference:



Client:
Project:

Sample ID ICSAB

ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report

Stericycle Environmental Solutions, Inc.

Service Request: K1705839
PSC Georgetown/STRCL-001

ICP INTERFERENCE CHECK SAMPLE

Concentration Units: ug/L

% Rec.
Analyte Method Analysis Batch: Result True Value 9% Rec Limits Analysis Date
Arsenic 6020A 550473 28.9 25.0 115 80-120 06/21/17 08:13
Chromium 6020A 550473 51.8 50.0 104 80-120 06/21/17 08:13

Printed 6/28/2017 4:55:24 PM

Page 52 of 89

Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
POST SPIKE SAMPLE RECOVERY
Concentration Units: ug/L
Initial Post

Sample ID Sample Spike % Rec.

Analyte Method  Analysis Batch: ~ Result Result  Truevalue % Rec Limits Analysis Date
K1705839-001A

Arsenic 6020A 550473 0.08U 53.0 50.0 106 80-120 06/21/17 09:51

Chromium 6020A 550473 0.43 47.2 50.0 93 80-120 06/21/17 09:51

Results flagged with a pound (#) indicate the control criteria is not applicable.

Printed 6/28/2017 4:55:24 PM

Page 53 of 89 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
ICP SERIAL DILUTIONS
Concentration Units: ug/L
Initial Serial

Sample ID Sample Dillution % Diff.

Analyte Method Analysis Batch: Result Result o Diff Limit Analysis Date
K1705839-001SDL

Arsenic 6020A 550473 0.08 U 04U 14 10 06/21/17 09:48

Chromium 6020A 550473 0.4 0.4 3 10 06/21/17 09:48

Printed 6/28/2017 4:55:24 PM Page 54 of 89

Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
Detection Limits
Matrix: Water
Analyte Mass Units MRL MDL Method
Arsenic 75 ug/L 0.5 0.08 6020A
Chromium 52 ug/L 0.2 0.04 6020A

Printed 6/28/2017 4:55:24 PM Page 55 of 89

Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001

ICP Linear Range (Quarterly)

Instrument: K-ICP-MS-05

Analyte Concentration (ug/L) Method
Arsenic 75 3000 6020A
Chromium 52 3000 6020A

Printed 6/28/2017 4:55:24 PM Page 56 of 89



Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Analysis Run Log

Instrument ID: K-1CP-MS-05

Dilution AlC
Sample Factor Date/Time s|r
7772777 1 06/21/17 07:49
7772777 1 06/21/17 07:52
ICV 1 06/21/17 07:55  [X|X
CCV 1 06/21/17 07:58  [X|X
ICB 1 06/21/17 08:01  [X|X
CCB 1 06/21/17 08:04  [X|X
LLICVW 1 06/21/17 08:07  [X|X
ICSA 1 06/21/17 08:10  [X|X
ICSAB 1 06/21/17 08:13  [X|X
7772777 1 06/21/17 08:16
7772777 1 06/21/17 08:19
7772777 1 06/21/17 08:23
7772777 1 06/21/17 08:26
7772777 1 06/21/17 08:29
7772777 1 06/21/17 08:35
7772777 1 06/21/17 08:38
7772777 1 06/21/17 08:41
7772777 1 06/21/17 08:44
7772777 1 06/21/17 08:47
CCV 1 06/21/17 08:50  [X|X
CCB 1 06/21/17 08:53  [X|X
7772777 1 06/21/17 08:56
7772777 1 06/21/17 08:59
7772777 1 06/21/17 09:02
7772777 1 06/21/17 09:05
7772777 1 06/21/17 09:08
7772777 1 06/21/17 09:11
7772777 1 06/21/17 09:15
7772777 1 06/21/17 09:18
7772777 1 06/21/17 09:21
7772777 1 06/21/17 09:24
CCV 1 06/21/17 09:27  [X|X
CCB 1 06/21/17 09:30  [X|X
7772777 1 06/21/17 09:33
KQ1708083-01MB 1 06/21/17 09:36  [X|X
KQ1708083-02LCS 1 06/21/17 09:39  [X|X
K1705839-001 1 06/21/17 09:42  [X|X

Printed 6/28/2017 4:55:24 PM

Page 57 of 89

Service Request: K1705839

Analytical BatchID:

Superset Reference:

550473



Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Analysis Run Log

Instrument ID: K-1CP-MS-05

Dilution AlC
Sample Factor Date/Time s|r
K1705839-001DUP 1 06/21/17 09:45  [X|X
K1705839-001SDL 1 06/21/17 09:48  [X|X
K1705839-001PS 1 06/21/17 09:51  [X|X
K1705839-001MS 1 06/21/17 09:54  [X|X
CCV 1 06/21/17 09:57  [X|X
CCB 1 06/21/17 10:00 [X|X
LLCCVW 1 06/21/17 10:03  [X|X
K1705839-002 1 06/21/17 10:06  [X|X
K1705839-003 1 06/21/17 10:10  [X|X
K1705839-004 1 06/21/17 10:14  [X|X
K1705839-005 1 06/21/17 10:17  [X|X
K1705839-006 1 06/21/17 10:20  [X|X
K1705839-007 1 06/21/17 10:23  [X|X
K1705839-008 1 06/21/17 10:26  [X|X
K1705839-009 1 06/21/17 10:29  [X|X
CCV 1 06/21/17 10:32  [X|X
CCB 1 06/21/17 10:35  [X|X
7772777 1 06/21/17 10:38
LLCCVW 1 06/21/17 10:42  [X|X

Printed 6/28/2017 4:55:24 PM
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Service Request: K1705839

Analytical BatchID:

Superset Reference:

550473



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Stericycle Environmental Solutions, Inc.

PSC Georgetown/STRCL-001

QA/QC Report

Service Request: K1705839

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Instrument ID: K-1CP-MS-05

Sample Date/Time Ge72He Ge72H2 In115He | Lul75He
7772777 06/21/17 07:49

7772777 06/21/17 07:52

ICV 06/21/17 07:55 97 97 98 96
CCV 06/21/17 07:58 97 98 99 97
ICB 06/21/17 08:01 98 98 99 98
CCB 06/21/17 08:04 97 97 99 98
LLICVW 06/21/17 08:07 98 96 98 98
ICSA 06/21/17 08:10 90 85 90 94
ICSAB 06/21/17 08:13 93 86 92 94
7772777 06/21/17 08:16

7772777 06/21/17 08:19

7772777 06/21/17 08:23

7772777 06/21/17 08:26

7772777 06/21/17 08:29

7772777 06/21/17 08:35

7772777 06/21/17 08:38

7772777 06/21/17 08:41

7772777 06/21/17 08:44

7772777 06/21/17 08:47

CCV 06/21/17 08:50 107 105 106 101
CCB 06/21/17 08:53 106 105 104 100
7772777 06/21/17 08:56

7772777 06/21/17 08:59

7772777 06/21/17 09:02

7772777 06/21/17 09:05

7772777 06/21/17 09:08

7772777 06/21/17 09:11

7772777 06/21/17 09:15

7772777 06/21/17 09:18

7772777 06/21/17 09:21

7772777 06/21/17 09:24

CCV 06/21/17 09:27 108 103 108 102
CCB 06/21/17 09:30 106 102 106 102
7772777 06/21/17 09:33

KQ1708083-01MB | 06/21/17 09:36 108 100 109 104
KQ1708083-02LCS | 06/21/17 09:39 105 98 107 103
K1705839-001 06/21/17 09:42 99 86 97 98

Printed 6/28/2017 4:55:24 P

M
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Analytical BatchID:

Superset Reference:

550473



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Stericycle Environmental Solutions, Inc.

PSC Georgetown/STRCL-001

QA/QC Report

Service Request: K1705839

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Instrument ID: K-1CP-MS-05

Sample Date/Time Ge72He Ge72H2 In115He | Lul75He
K1705839-001DUP | 06/21/17 09:45 101 87 98 100
K1705839-001SDL | 06/21/17 09:48 110 101 106 103
K1705839-001PS 06/21/17 09:51 102 89 99 99
K1705839-001MS | 06/21/17 09:54 105 90 100 98
CCV 06/21/17 09:57 116 107 112 104
CCB 06/21/17 10:00 113 108 111 103
LLCCVW 06/21/17 10:03 113 107 110 103
K1705839-002 06/21/17 10:06 102 91 99 99
K1705839-003 06/21/17 10:10 102 89 97 98
K1705839-004 06/21/17 10:14 113 96 107 103
K1705839-005 06/21/17 10:17 107 94 101 98
K1705839-006 06/21/17 10:20 112 99 104 101
K1705839-007 06/21/17 10:23 113 102 106 101
K1705839-008 06/21/17 10:26 110 98 104 100
K1705839-009 06/21/17 10:29 121 111 116 105
CCV 06/21/17 10:32 117 108 113 103
CCB 06/21/17 10:35 114 106 111 104
7772777 06/21/17 10:38

LLCCVW 06/21/17 10:42 110 104 108 100

Printed 6/28/2017 4:55:24 PM
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Analytical BatchID:

Superset Reference:

550473



1,4-Dioxane by GC/MS

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp. dba ALS Environmental

Client: Stericycle Environmental Solutions, Inc. Service Request:

Project: PSC Georgetown/STRCL-001

Cover Page - Organic Analysis Data Package
1,4-Dioxane by GCMS

Date

Sample Name Lab Code Collected

IMW-1-55-BL-060617 K1705839-001 06/06/2017
IMW-2-57.5-BL-060617 K1705839-002 06/06/2017
IP-5-58-BL-060617 K1705839-003 06/06/2017
IP-6-58-BL-060617 K1705839-004 06/06/2017
IP-7-58-BL-060617 K1705839-005 06/06/2017
CG122-60-BL-060617 K1705839-006 06/06/2017
CG122-75-BL-060617 K1705839-007 06/06/2017
IP-D-BL-060617 K1705839-008 06/06/2017
IP-FB-BL-060617 K1705839-009 06/06/2017
IP-FB-BL-060617MS KWG1704847-1 06/06/2017
IP-FB-BL-060617DMS KWG1704847-2 06/06/2017

Cover Page - Organic
u:\Stealth\Crystal.rpt\FormSSum.rpt Page 62 Of 89 SuperSet Reference:

Date
Received

06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017
06/08/2017

RR199209

K1705839
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IMW-1-55-BL-060617 Units: ug/L
Lab Code: K1705839-001 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 150 D 2.0 0.80 5 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 93 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:09:52 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR 199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IMW-2-57.5-BL-060617 Units: ug/L
Lab Code: K1705839-002 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 370 D 8.0 32 20 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 84 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:09:56 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IP-5-58-BL-060617 Units: ug/L
Lab Code: K1705839-003 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 300 D 4.0 1.6 10 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 87 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:00 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IP-6-58-BL-060617 Units: ug/L
Lab Code: K1705839-004 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 250 D 4.0 1.6 10 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 93 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:04 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IP-7-58-BL-060617 Units: ug/L
Lab Code: K1705839-005 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 190 D 4.0 1.6 10 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 91 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:08 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: CG122-60-BL-060617 Units: ug/L
Lab Code: K1705839-006 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Date Date Extraction
Analyte Name Result Q MRL MDL Extracted  Analyzed Lot Note
1,4-Dioxane 290 D 4.0 1.6 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 93 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:13 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: CG122-75-BL-060617 Units: ug/L
Lab Code: K1705839-007 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Date Date Extraction
Analyte Name Result Q MRL MDL Extracted  Analyzed Lot Note
1,4-Dioxane 160 D 4.0 1.6 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 95 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:17 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IP-D-BL-060617 Units: ug/L
Lab Code: K1705839-008 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 230 D 4.0 1.6 10 06/13/17 06/15/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 95 64-120 06/15/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:21 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: 06/06/2017
Sample Matrix: Water Date Received: 06/08/2017
1,4-Dioxane by GCMS

Sample Name: IP-FB-BL-060617 Units: ug/L
Lab Code: K1705839-009 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.16 1 06/13/17 06/14/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 83 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:25 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Collected: NA
Sample Matrix: Water Date Received: NA
1,4-Dioxane by GCMS

Sample Name: Method Blank Units: ug/L
Lab Code: KWG1704847-5 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.16 1 06/13/17 06/14/17 KWG1704847

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 107 64-120 06/14/17 Acceptable
Comments:
Printed:  06/23/2017 10:10:29 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
Sample Matrix: Water
Surrogate Recovery Summary
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Units: Percent
Analysis Method: 8270D SIM Level: Low
Sample Name Lab Code Surl
IMW-1-55-BL-060617 K1705839-001 93
IMW-2-57.5-BL-060617 K1705839-002 84
IP-5-58-BL-060617 K1705839-003 87
IP-6-58-BL-060617 K1705839-004 93
IP-7-58-BL-060617 K1705839-005 91
CG122-60-BL-060617 K1705839-006 93
CG122-75-BL-060617 K1705839-007 95
IP-D-BL-060617 K1705839-008 95
IP-FB-BL-060617 K1705839-009 83
Method Blank KWG1704847-5 107
IP-FB-BL-060617MS KWG1704847-1 89
IP-FB-BL-060617DMS KWG1704847-2 84
Lab Control Sample KWG1704847-3 98
Duplicate Lab Control Sample KWG1704847-4 98
Surrogate Recovery Control Limits (%)
Surl = 1,4-Dioxane-d8 64-120
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed:  06/23/2017 10:10:33 Form 2A - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form2.rpt SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc.
Project: PSC Georgetown/STRCL-001

Service Request: K1705839
Date Analyzed: 06/14/2017
Time Analyzed: 06:29

Internal Standard Area and RT Summary
1,4-Dioxane by GCMS

File ID: J:\MS26\DATA\061417\0614F002.D
Instrument ID: MS26
Analysis Method: 8270D SIM

Lab Code: KWG1704892-2
Analysis Lot: KWG1704892

1,4-Dichlorobenzene-d4

Area RT
Results ==> 21,255 5.23
Upper Limit ==> 42,510 5.73
Lower Limit ==> 10,628 4.73
ICAL Result ==> 15,677 5.23
Associated Analyses
Method Blank KWG1704847-5 18,942 5.23
Lab Control Sample KWG1704847-3 23,307 5.22
Duplicate Lab Control Sample KWG1704847-4 20,916 5.23
IP-FB-BL-060617MS KWG1704847-1 21,100 5.23
IP-FB-BL-060617DMS KWG1704847-2 21,901 5.22
IP-FB-BL-060617 K1705839-009 20,364 5.23
IMW-1-55-BL-060617 K1705839-001 22,926 5.22
IMW-2-57.5-BL-060617 K1705839-002 21,684 5.23
IP-5-58-BL-060617 K1705839-003 18,807 5.22
IP-6-58-BL-060617 K1705839-004 20,862 5.23
IP-7-58-BL-060617 K1705839-005 19,812 5.23
CG122-60-BL-060617 K1705839-006 24,166 5.22
CG122-75-BL-060617 K1705839-007 19,849 5.23
Results flagged with an asterisk (*) indicate values outside control criteria.
Printed:  06/23/2017 10:11:09 Form 2B - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form2IS3New.rpt SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Analyzed: 06/15/2017
Time Analyzed: 06:51

Internal Standard Area and RT Summary
1,4-Dioxane by GCMS

File ID: JAMS26\DATA\061517\0615F002.D Lab Code: KWG1705179-2
Instrument ID: MS26 Analysis Lot: KWG1705179
Analysis Method: 8270D SIM

1,4-Dichlorobenzene-d4

Area RT
Results ==> 17,723 5.23
Upper Limit ==> 35,446 5.73
Lower Limit ==> 8,862 4.73
ICAL Result ==> 15,677 5.23
Associated Analyses
IP-D-BL-060617 K1705839-008 21,052 5.23
IMW-1-55-BL-060617DL K1705839-001 18,060 5.23
IMW-2-57.5-BL-060617DL K1705839-002 15,193 5.23
IP-5-58-BL-060617DL K1705839-003 16,271 5.23
1P-6-58-BL-060617DL K1705839-004 16,039 5.23
IP-7-58-BL-060617DL K1705839-005 17,958 5.23
CG122-60-BL-060617DL K1705839-006 17,499 5.23
CG122-75-BL-060617DL K1705839-007 18,236 5.23
IP-D-BL-060617DL K1705839-008 18,015 5.23
Results flagged with an asterisk (*) indicate values outside control criteria.
Printed:  06/23/2017 10:11:41 Form 2B - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form2IS3New.rpt Pa ge 75 of 89 SuperSet Reference: RR199209



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Extracted: 06/13/2017
Sample Matrix: Water Date Analyzed: 06/14/2017
Matrix Spike/Duplicate Matrix Spike Summary
1,4-Dioxane by GCMS
Sample Name: IP-FB-BL-060617 Units: ug/L
Lab Code: K1705839-009 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM Extraction Lot: KWG1704847
IP-FB-BL-060617MS IP-FB-BL-060617DMS
KWG1704847-1 KWG1704847-2
Matrix Spike Duplicate Matrix Spike

Sample Spike Spike %Rec RPD
Analyte Name Result Result Amount %Rec Result Amount %Rec Limits RPD Limit
1,4-Dioxane ND 8.22 10.0 82 7.58 10.0 76 49-113 8 30

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed:  06/23/2017

u:\Stealth\Crystal.rpt\Form3DMS.rpt

10:11:45

Form 3A - Organic
Page 76 of 89
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SuperSet Reference:
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Extracted: 06/13/2017
Sample Matrix: Water Date Analyzed: 06/14/2017
Lab Control Spike/Duplicate Lab Control Spike Summary
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Units: ug/L
Analysis Method: 8270D SIM Basis: NA
Level: Low
Extraction Lot: KWG1704847
Lab Control Sample Duplicate Lab Control Sample
KWG1704847-3 KWG1704847-4
Lab Control Spike Duplicate Lab Control Spike
Spike Spike %Rec RPD
Analyte Name Result Amount %Rec Result Amount %Rec Limits RPD Limit
1,4-Dioxane 8.97 10.0 90 8.94 10.0 89 59-111 0 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed:  06/23/2017 10:11:49 Form 3C - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form3DLC.rpt SuperSet Reference: RR199209
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Water

Method Blank
KWG1704847-5

EPA 3535A
8270D SIM

This Method Blank applies to the following analyses:

Sample Name
Lab Control Sample

Duplicate Lab Control Sample

IP-FB-BL-060617MS
IP-FB-BL-060617DMS
IP-FB-BL-060617
IMW-1-55-BL-060617
IMW-2-57.5-BL-060617
IP-5-58-BL-060617
IP-6-58-BL-060617
IP-7-58-BL-060617
CG122-60-BL-060617
CG122-75-BL-060617
IP-D-BL-060617
IMW-1-55-BL-060617
IMW-2-57.5-BL-060617
IP-5-58-BL-060617
IP-6-58-BL-060617
IP-7-58-BL-060617
CG122-60-BL-060617
CG122-75-BL-060617
IP-D-BL-060617

Printed:  06/23/2017

u:\Stealth\Crystal.rpt\Form4mb.rpt

10:12:02

Lab Code
KWG1704847-3
KWG1704847-4
KWG1704847-1
KWG1704847-2
K1705839-009
K1705839-001
K1705839-002
K1705839-003
K1705839-004
K1705839-005
K1705839-006
K1705839-007
K1705839-008
K1705839-001
K1705839-002
K1705839-003
K1705839-004
K1705839-005
K1705839-006
K1705839-007
K1705839-008

Method Blank Summary
1,4-Dioxane by GCMS

Instrument ID:
File ID:

Level: Low
KWG1704847

Extraction Lot:

File ID

JA\MS26\DATA\061417\0614F022.D
JA\MS26\DATA\061417\0614F023.D
JA\MS26\DATA\061417\0614F024.D
JA\MS26\DATA\061417\0614F025.D
JA\MS26\DATA\061417\0614F026.D
JA\MS26\DATA\061417\0614F027.D
JA\MS26\DATA\061417\0614F028.D
JA\MS26\DATA\061417\0614F029.D
JA\MS26\DATA\061417\0614F030.D
JA\MS26\DATA\061417\0614F031.D
JA\MS26\DATA\061417\0614F032.D
JA\MS26\DATA\061417\0614F033.D
JA\MS26\DATA\061517\0615F018.D
JA\MS26\DATA\061517\0615F019.D
JA\MS26\DATA\061517\0615F020.D
JA\MS26\DATA\061517\0615F021.D
JA\MS26\DATA\061517\0615F022.D
JA\MS26\DATA\061517\0615F023.D
JA\MS26\DATA\061517\0615F024.D
JA\MS26\DATA\061517\0615F025.D
JA\MS26\DATA\061517\0615F026.D

Form 4A - Organic
Page 78 of 89

Service Request:
Date Extracted:
Date Analyzed:
Time Analyzed:

MS26
J\MS26\DATA\061417\0614F021.D

SuperSet Reference:

K1705839
06/13/2017
06/14/2017
14:18

Date Time
Analyzed Analyzed
06/14/17 14:37
06/14/17 14:55
06/14/17 15:14
06/14/17 15:32
06/14/17 15:51
06/14/17 16:09
06/14/17 16:27
06/14/17 16:46
06/14/17 17:04
06/14/17 17:23
06/14/17 17:41
06/14/17 18:00
06/15/17 11:58
06/15/17 12:17
06/15/17 12:35
06/15/17 12:54
06/15/17 13:12
06/15/17 13:31
06/15/17 13:49
06/15/17 14:08
06/15/17 14:26
Page 1 of
RR199209



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Water

Lab Control Sample

KWG1704847-3

EPA 3535A
8270D SIM

This Lab Control Sample applies to the following analyses:

Sample Name

Method Blank
IP-FB-BL-060617MS
IP-FB-BL-060617DMS
IP-FB-BL-060617
IMW-1-55-BL-060617
IMW-2-57.5-BL-060617
IP-5-58-BL-060617
IP-6-58-BL-060617
IP-7-58-BL-060617
CG122-60-BL-060617
CG122-75-BL-060617
IP-D-BL-060617
IMW-1-55-BL-060617
IMW-2-57.5-BL-060617
IP-5-58-BL-060617
IP-6-58-BL-060617
IP-7-58-BL-060617
CG122-60-BL-060617
CG122-75-BL-060617
IP-D-BL-060617

Printed:  06/23/2017

u:\Stealth\Crystal.rpt\Form4LCS.rpt

10:12:08

Lab Code

KWG1704847-5
KWG1704847-1
KWG1704847-2

K1705839-009
K1705839-001
K1705839-002
K1705839-003
K1705839-004
K1705839-005
K1705839-006
K1705839-007
K1705839-008
K1705839-001
K1705839-002
K1705839-003
K1705839-004
K1705839-005
K1705839-006
K1705839-007
K1705839-008

Lab Control Sample Summary

1,4-Dioxane by GCMS

Instrument ID:
File ID:

Level: Low
KWG1704847

Extraction Lot:

File ID

JA\MS26\DATA\061417\0614F021.D
JA\MS26\DATA\061417\0614F024.D
JA\MS26\DATA\061417\0614F025.D
JA\MS26\DATA\061417\0614F026.D
JA\MS26\DATA\061417\0614F027.D
JA\MS26\DATA\061417\0614F028.D
JA\MS26\DATA\061417\0614F029.D
JA\MS26\DATA\061417\0614F030.D
JA\MS26\DATA\061417\0614F031.D
JA\MS26\DATA\061417\0614F032.D
JA\MS26\DATA\061417\0614F033.D
JA\MS26\DATA\061517\0615F018.D
JA\MS26\DATA\061517\0615F019.D
JA\MS26\DATA\061517\0615F020.D
JA\MS26\DATA\061517\0615F021.D
JA\MS26\DATA\061517\0615F022.D
JA\MS26\DATA\061517\0615F023.D
JA\MS26\DATA\061517\0615F024.D
JA\MS26\DATA\061517\0615F025.D
JA\MS26\DATA\061517\0615F026.D

Form 4B - Organic
Page 79 of 89

Service Request:
Date Extracted:
Date Analyzed:
Time Analyzed:

MS26
J2\MS26\DATA\061417\0614F022.D

SuperSet Reference:

K1705839
06/13/2017
06/14/2017
14:37

Date Time
Analyzed Analyzed
06/14/17 14:18
06/14/17 15:14
06/14/17 15:32
06/14/17 15:51
06/14/17 16:09
06/14/17 16:27
06/14/17 16:46
06/14/17 17:04
06/14/17 17:23
06/14/17 17:41
06/14/17 18:00
06/15/17 11:58
06/15/17 12:17
06/15/17 12:35
06/15/17 12:54
06/15/17 13:12
06/15/17 13:31
06/15/17 13:49
06/15/17 14:08
06/15/17 14:26
Page 1 of
RR199209



ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Analyzed: 06/14/2017
Time Analyzed: 06:10
Tune Summary
1,4-Dioxane by GCMS
File ID: J:\MS26\DATA\061417\0614F001.D
Instrument ID: MS26 Analysis Method: 8270D SIM
Column: Analysis Lot: KWG1704892
Target Relative Lower Upper Relative Raw Result
Mass to Mass Limit% Limit% Abundance % Abundance Pass/Fail
51 198 10 80 134 307460 PASS
68 69 0 2 1.5 6339 PASS
69 198 0 100 17.8 410112 PASS
70 69 0 2 0.4 1844 PASS
127 198 10 80 342 786560 PASS
197 198 0 2 0.2 5197 PASS
198 442 30 100 42.3 2299221 PASS
199 198 5 9 6.6 151728 PASS
275 198 10 60 34.4 791978 PASS
365 442 1 50 2.1 112693 PASS
441 443 0 100 77.4 791018 PASS
442 442 100 100 100.0 5435562 PASS
443 442 15 24 18.8 1021930 PASS
Date Time
Sample Name Lab Code File ID Analyzed Analyzed Q
Continuing Calibration Verification KWG1704892-2 J:\MS26\DATA\061417\0614F002.D 06/14/2017 06:29
Method Blank KWG1704847-5 J:\MS26\DATA\061417\0614F021.D 06/14/2017 14:18
Lab Control Sample KWG1704847-3 J:\MS26\DATA\061417\0614F022.D 06/14/2017 14:37
Duplicate Lab Control Sample KWG1704847-4 J:\MS26\DATA\061417\0614F023.D 06/14/2017 14:55
IP-FB-BL-060617MS KWG1704847-1 J:\MS26\DATA\061417\0614F024.D 06/14/2017 15:14
IP-FB-BL-060617DMS KWG1704847-2 J:\MS26\DATA\061417\0614F025.D 06/14/2017 15:32
IP-FB-BL-060617 K1705839-009 J:\MS26\DATA\061417\0614F026.D 06/14/2017 15:51
IMW-1-55-BL-060617 K1705839-001 J:\MS26\DATA\061417\0614F027.D 06/14/2017 16:09
IMW-2-57.5-BL-060617 K1705839-002 J:\MS26\DATA\061417\0614F028.D 06/14/2017 16:27
IP-5-58-BL-060617 K1705839-003 J:\MS26\DATA\061417\0614F029.D 06/14/2017 16:46
IP-6-58-BL-060617 K1705839-004 J:\MS26\DATA\061417\0614F030.D 06/14/2017 17:04
IP-7-58-BL-060617 K1705839-005 J:\MS26\DATA\061417\0614F031.D 06/14/2017 17:23
CG122-60-BL-060617 K1705839-006 J:\MS26\DATA\061417\0614F032.D 06/14/2017 17:41
CG122-75-BL-060617 K1705839-007 J:\MS26\DATA\061417\0614F033.D 06/14/2017 18:00
Results flagged with an asterisk (*) indicate the analysis performed outside specified tune window
Printed:  06/23/2017 10:12:22 Form 5 - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form5.rpt SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Analyzed: 06/15/2017
Time Analyzed: 06:33
Tune Summary
1,4-Dioxane by GCMS
File ID: J:\MS26\DATA\061517\0615F001.D
Instrument ID: MS26 Analysis Method: 8270D SIM
Column: Analysis Lot: KWG1705179
Target Relative Lower Upper Relative Raw Result
Mass to Mass Limit% Limit% Abundance % Abundance Pass/Fail
51 198 10 80 14.0 274178 PASS
68 69 0 2 1.4 5302 PASS
69 198 100 19.0 371382 PASS
70 69 0 2 0.4 1509 PASS
127 198 10 80 35.8 702072 PASS
197 198 0 2 0.0 0 PASS
198 442 30 100 45.6 1959082 PASS
199 198 5 9 6.7 130829 PASS
275 198 10 60 33.1 648938 PASS
365 442 1 50 2.0 87272 PASS
441 443 0 100 77.1 621290 PASS
442 442 100 100 100.0 4291925 PASS
443 442 15 24 18.8 806122 PASS
Time
Sample Name Lab Code File ID Analyzed Q

Continuing Calibration Verification

IP-D-BL-060617
IMW-1-55-BL-060617

IMW-2-57.5-BL-060617

IP-5-58-BL-060617
IP-6-58-BL-060617
IP-7-58-BL-060617
CG122-60-BL-060617
CG122-75-BL-060617
IP-D-BL-060617

KWG1705179-2
K1705839-008
K1705839-001
K1705839-002
K1705839-003
K1705839-004
K1705839-005
K1705839-006
K1705839-007
K1705839-008

JA\MS26\DATA\061517\0615F002.D
JA\MS26\DATA\061517\0615F018.D
JA\MS26\DATA\061517\0615F019.D
JA\MS26\DATA\061517\0615F020.D
JA\MS26\DATA\061517\0615F021.D
JA\MS26\DATA\061517\0615F022.D
JA\MS26\DATA\061517\0615F023.D
JA\MS26\DATA\061517\0615F024.D
JA\MS26\DATA\061517\0615F025.D
JA\MS26\DATA\061517\0615F026.D

Results flagged with an asterisk (*) indicate the analysis performed outside specified tune window

Printed:  06/23/2017

u:\Stealth\Crystal.rpt\Form5.rpt

10:12:36

Form 5 - Organic

Page 81 of 89

06/15/2017 06:51
06/15/2017 11:58
06/15/2017 12:17
06/15/2017 12:35
06/15/2017 12:54
06/15/2017 13:12
06/15/2017 13:31
06/15/2017 13:49
06/15/2017 14:08
06/15/2017 14:26
Page 1 of

SuperSet Reference:
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Calibration Date: 03/06/2017

Initial Calibration Summary
1,4-Dioxane by GCMS

Calibration ID: CAL15235 Column: MS

Instrument ID: MS26

Level ID File ID Level ID File ID

A J\MS26\DATA\030617\0306F021.D E J\MS26\DATA\030617\0306F025.D

B J\MS26\DATA\030617\0306F022.D F J\MS26\DATA\030617\0306F026.D

C J\MS26\DATA\030617\0306F023.D G J\MS26\DATA\030617\0306F027.D

D J\MS26\DATA\030617\0306F024.D
Level Level Level Level Level

Analyte Name ID  Amt RRF ID  Amt RRF ID  Amt RRF ID  Amt RRF ID Amt RRF

1 4-Dioxane A 20 0510 ' B 40 0437 ' C 10 0406 ! D 20 0426 ' E 50 0.408
F 100 0380 ! G 200 0397 : :

1,4-Dioxane-dS8 A 20 0441 * B 40 0401 @ C 10 0403 * D 20 0414 ' E 50 0.408
F 100 0378 ! G 200 0391 : :

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  06/23/2017 10:12:43 Form 6A - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form6iNew.rpt p age 82 of 89 SuperSet Reference: RR199209



ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Calibration Date: 03/06/2017

Initial Calibration Summary
1,4-Dioxane by GCMS

Calibration ID: CAL15235 Column: MS
Instrument ID: MS26
Calibration Evaluation RRF Evaluation
Compound Eval. Control Average Minimum
Analyte Name Type Fit Type Eval. Result Q Criteria RRF Q RRF
1,4-Dioxane MS AverageRF % RSD 10.0 <20 0.423 0.01
1,4-Dioxane-d8 SURR AverageRF % RSD 4.8 <20 0.405 0.01

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  06/23/2017 10:12:43 Form 6A - Organic Page 2 of
u:\Stealth\Crystal.rpt\Form6iNew.rpt p age 83 of 89 SuperSet Reference: RR199209




ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Calibration Date: 03/06/2017
Date Analyzed: 03/06/2017

Second Source Calibration Verification
1,4-Dioxane by GCMS

Calibration Type: Internal Standard Calibration ID: CAL15235
Analysis Method: 8270D SIM Units: ng/ml
File ID: JA\MS26\DATA\030617\0306F028.D

Average SSv
Analyte Name Expected Result RF RF %D %Drift Criteria Curve Fit
1,4-Dioxane 20 20 0.423 0.427 1 NA +30% AverageRF

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  6/23/2017 10:13:04 Form 6B - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form6SS.rpt Page 84 Of 89 SuperSet Reference: RR199209



Client:
Project:

Calibration Type:
Analysis Method:

File ID:

Analyte Name

1,4-Dioxane
1,4-Dioxane-d8

ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Continuing Calibration Verification Summary
1,4-Dioxane by GCMS

Internal Standard
8270D SIM

J\MS26\DATA\061417\0614F002.D

Min Average CCVv
Expected  Result RF RF RF %D
20 21 0.01 0.423 0.453 7
20 23 0.01 0.405 0.464 14

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound

Printed:

6/23/2017

u:\Stealth\Crystal.rpt\Form7.rpt

1 CCC Compound

10:13:08

Form 7 - Organic

Page 85 of 89

SuperSet Reference:

Service Request:
Date Analyzed:

Calibration Date:
Calibration ID:
Analysis Lot:

Units:

% Drift Criteria
NA +20
NA +20
RR199209

K1705839
06/14/2017

03/06/2017
CAL15235
KWG1704892
ng/ml

Curve Fit

AverageRF
AverageRF

Page 1 of



Client:
Project:

Calibration Type:
Analysis Method:

File ID:

Analyte Name

1,4-Dioxane
1,4-Dioxane-d8

ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Stericycle Environmental Solutions, Inc.
PSC Georgetown/STRCL-001

Continuing Calibration Verification Summary
1,4-Dioxane by GCMS

Internal Standard
8270D SIM

J\MS26\DATA\061517\0615F002.D

Min Average CCVv
Expected  Result RF RF RF %D
20 21 0.01 0.423 0.452 7
20 23 0.01 0.405 0.475 17

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound

Printed:

6/23/2017

u:\Stealth\Crystal.rpt\Form7.rpt

1 CCC Compound

10:13:11

Form 7 - Organic

Page 86 of 89

SuperSet Reference:

Service Request:
Date Analyzed:

Calibration Date:
Calibration ID:
Analysis Lot:

Units:

% Drift Criteria
NA +20
NA +20
RR199209

K1705839
06/15/2017

03/06/2017
CAL15235
KWG1705179
ng/ml

Curve Fit

AverageRF
AverageRF

Page 1 of



ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
Analysis Run Log
1,4-Dioxane by GCMS
Analysis Method: 8270D SIM Analysis Lot: KWG1704892
Instrument ID: MS26
Date Date

Analysis Start Analysis Finish
File ID Sample Name Lab Code Started Time | Q Finished Time
0614F001.D GC/MS Tuning - Decafluorotriphenylphospf KWG1704892-1 6/14/2017 | 06:10 6/14/2017 | 06:20
0614F002.D Continuing Calibration Verification KWG1704892-2 6/14/2017 | 06:29 6/14/2017 | 06:39
0614F004.D 277777 277777 6/14/2017 | 07:18 6/14/2017 | 07:28
0614F005.D 277777 277777 6/14/2017 | 09:23 6/14/2017 | 09:33
0614F006.D 7727777 7727777 6/14/2017 | 09:42 6/14/2017 | 09:52
0614F007.D 277777 277777 6/14/2017 | 10:00 6/14/2017 | 10:10
0614F008.D 277777 277777 6/14/2017 | 10:18 6/14/2017 | 10:28
0614F009.D 7727777 7727777 6/14/2017 | 10:37 6/14/2017 | 10:47
0614F010.D 277777 277777 6/14/2017 | 10:55 6/14/2017 | 11:05
0614F011.D 277777 277777 6/14/2017 | 11:14 6/14/2017 | 11:24
0614F012.D 7727777 7727777 6/14/2017 | 11:32 6/14/2017 | 11:42
0614F013.D 277777 277777 6/14/2017 | 11:51 6/14/2017 | 12:01
0614F014.D 277777 277777 6/14/2017 | 12:09 6/14/2017 | 12:19
0614F015.D 7727777 7727777 6/14/2017 | 12:28 6/14/2017 | 12:38
0614F016.D 277777 277777 6/14/2017 | 12:46 6/14/2017 | 12:56
0614F017.D 277777 277777 6/14/2017 | 13:04 6/14/2017 | 13:14
0614F018.D 7727777 7727777 6/14/2017 | 13:23 6/14/2017 | 13:33
0614F019.D 277777 277777 6/14/2017 | 13:41 6/14/2017 | 13:51
0614F020.D 277777 277777 6/14/2017 | 14:00 6/14/2017 | 14:10
0614F021.D Method Blank KWG1704847-5 6/14/2017 | 14:18 6/14/2017 | 14:28
0614F022.D Lab Control Sample KWG1704847-3 6/14/2017 | 14:37 6/14/2017 | 14:47
0614F023.D Duplicate Lab Control Sample KWG1704847-4 6/14/2017 | 14:55 6/14/2017 | 15:05
0614F024.D IP-FB-BL-060617MS KWG1704847-1 6/14/2017 | 15:14 6/14/2017 | 15:24
0614F025.D IP-FB-BL-060617DMS KWG1704847-2 6/14/2017 | 15:32 6/14/2017 | 15:42
0614F026.D IP-FB-BL-060617 K1705839-009 6/14/2017 | 15:51 6/14/2017 | 16:01
0614F027.D IMW-1-55-BL-060617 K1705839-001 6/14/2017 | 16:09 6/14/2017 | 16:19
0614F028.D IMW-2-57.5-BL-060617 K1705839-002 6/14/2017 | 16:27 6/14/2017 | 16:37
0614F029.D IP-5-58-BL-060617 K1705839-003 6/14/2017 | 16:46 6/14/2017 | 16:56
0614F030.D IP-6-58-BL-060617 K1705839-004 6/14/2017 | 17:04 6/14/2017 | 17:14
0614F031.D [P-7-58-BL-060617 K1705839-005 6/14/2017 | 17:23 6/14/2017 | 17:33
0614F032.D CG122-60-BL-060617 K1705839-006 6/14/2017 | 17:41 6/14/2017 | 17:51
0614F033.D CG122-75-BL-060617 K1705839-007 6/14/2017 | 18:00 6/14/2017 | 18:10
Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis
Printed:  06/23/2017 10:13:15 Form 8 - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form8.rpt SuperSet Reference: RR199209
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001
Analysis Run Log
1,4-Dioxane by GCMS
Analysis Method: 8270D SIM Analysis Lot: KWG1705179
Instrument ID: MS26
Date Date

Analysis Start Analysis Finish
File ID Sample Name Lab Code Started Time | Q Finished Time
0615F001.D GC/MS Tuning - Decafluorotriphenylphosp KWG1705179-1 6/15/2017 | 06:33 6/15/2017 | 06:43
0615F002.D Continuing Calibration Verification KWG1705179-2 6/15/2017 | 06:51 6/15/2017 | 07:01
0615F003.D 777777 277777 6/15/2017 | 07:21 6/15/2017 | 07:31
0615F004.D 277777 277777 6/15/2017 | 07:39 6/15/2017 | 07:49
0615F005.D 777777 777777 6/15/2017 | 07:58 6/15/2017 | 08:08
0615F006.D 777777 777777 6/15/2017 | 08:16 6/15/2017 | 08:26
0615F007.D 277777 277777 6/15/2017 | 08:35 6/15/2017 | 08:45
0615F008.D 777777 777777 6/15/2017 | 08:53 6/15/2017 | 09:03
0615F009.D 777777 777777 6/15/2017 | 09:12 6/15/2017 | 09:22
0615F010.D 277777 277777 6/15/2017 | 09:30 6/15/2017 | 09:40
0615F011.D 777777 777777 6/15/2017 | 09:49 6/15/2017 | 09:59
0615F012.D 277777 777777 6/15/2017 | 10:07 6/15/2017 | 10:17
0615F013.D 277777 277777 6/15/2017 | 10:26 6/15/2017 | 10:36
0615F014.D 777777 777777 6/15/2017 | 10:44 6/15/2017 | 10:54
0615F015.D 277777 777777 6/15/2017 | 11:03 6/15/2017 | 11:13
0615F016.D 277777 277777 6/15/2017 | 11:21 6/15/2017 | 11:31
0615F017.D 777777 777777 6/15/2017 | 11:40 6/15/2017 | 11:50
0615F018.D IP-D-BL-060617 K1705839-008 6/15/2017 | 11:58 6/15/2017 | 12:08
0615F019.D IMW-1-55-BL-060617 K1705839-001 6/15/2017 | 12:17 6/15/2017 | 12:27
0615F020.D IMW-2-57.5-BL-060617 K1705839-002 6/15/2017 | 12:35 6/15/2017 | 12:45
0615F021.D IP-5-58-BL-060617 K1705839-003 6/15/2017 | 12:54 6/15/2017 | 13:04
0615F022.D IP-6-58-BL-060617 K1705839-004 6/15/2017 | 13:12 6/15/2017 | 13:22
0615F023.D IP-7-58-BL-060617 K1705839-005 6/15/2017 | 13:31 6/15/2017 | 13:41
0615F024.D CG122-60-BL-060617 K1705839-006 6/15/2017 | 13:49 6/15/2017 | 13:59
0615F025.D CG122-75-BL-060617 K1705839-007 6/15/2017 | 14:08 6/15/2017 | 14:18
0615F026.D IP-D-BL-060617 K1705839-008 6/15/2017 | 14:26 6/15/2017 | 14:36
Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis
Printed:  06/23/2017 10:13:19 Form 8 - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form8.rpt
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1705839
Project: PSC Georgetown/STRCL-001 Date Extracted: 06/13/2017
Sample Matrix: Water
Extraction Prep Log
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Extraction Lot: KWG1704847
Analysis Method: 8270D SIM Level: Low
Date Date Sample Final
Sample Name Lab Code Collected  Received Amount Volume % Solids Note
IMW-1-55-BL-060617 K1705839-001 06/06/17 06/08/17 10ml 2ml NA
IMW-1-55-BL-060617DL K1705839-001 06/06/17 06/08/17 10ml 2ml NA
IMW-2-57.5-BL-060617DL K1705839-002 06/06/17 06/08/17 10ml 2ml NA
IMW-2-57.5-BL-060617 K1705839-002 06/06/17 06/08/17 10ml 2ml NA
[P-5-58-BL-060617DL K1705839-003 06/06/17 06/08/17 10ml 2ml NA
IP-5-58-BL-060617 K1705839-003 06/06/17 06/08/17 10ml 2ml NA
[P-6-58-BL-060617DL K1705839-004 06/06/17 06/08/17 10ml 2ml NA
[P-6-58-BL-060617 K1705839-004 06/06/17 06/08/17 10ml 2ml NA
IP-7-58-BL-060617 K1705839-005 06/06/17 06/08/17 10ml 2ml NA
[P-7-58-BL-060617DL K1705839-005 06/06/17 06/08/17 10ml 2ml NA
CG122-60-BL-060617 K1705839-006 06/06/17 06/08/17 10ml 2ml NA
CG122-60-BL-060617DL K1705839-006 06/06/17 06/08/17 10ml 2ml NA
CG122-75-BL-060617DL K1705839-007 06/06/17 06/08/17 10ml 2ml NA
CG122-75-BL-060617 K1705839-007 06/06/17 06/08/17 10ml 2ml NA
IP-D-BL-060617DL K1705839-008 06/06/17 06/08/17 10ml 2ml NA
[P-D-BL-060617 K1705839-008 06/06/17 06/08/17 10ml 2ml NA
IP-FB-BL-060617 K1705839-009 06/06/17 06/08/17 10ml 2ml NA
Method Blank KWG1704847-5 NA NA 10ml 2ml NA
[P-FB-BL-060617MS KWG1704847-1 06/06/17 06/08/17 10ml 2ml NA
IP-FB-BL-060617DMS KWG1704847-2 06/06/17 06/08/17 10ml 2ml NA
Lab Control Sample KWG1704847-3 NA NA 10ml 2ml NA
Duplicate Lab Control Sample KWG1704847-4 NA NA 10ml 2ml NA
Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis
Printed:  06/23/2017 10:13:23 Form 9 - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form9L.rpt SuperSet Reference: RR199209
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ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

T :+1 360577 7222
F:+1 360 636 1068
www.alsglobal.com

July 13, 2017 Analytical Report for Service Request No: K1706268

Duane Beery

Stericycle Environmental Solutions
18000 72nd Ave SW

Kent, WA 98032

RE: Georgetown ISB / STRCL-001

Dear Duane,

Enclosed are the results of the sample(s) submitted to our laboratory June 16, 2017
For your reference, these analyses have been assigned our service request number K1706268.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Client Services
Manager
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kurt.clarkson
Signature


ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626
T: +1360577 7222

F: +1 360 636 1068
www.alsglobal.com
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.
The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.

The result is an estimated value.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ )
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WA01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oqa.html WA005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544
Wyoming (EPA Region 8)  |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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Case Narrative

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS ENVIRONMENTAL

Client: Stericycle Environmental Solutions, Inc. Service Request No.: K1706268
Project: Georgetown ISB/STRCL-001 Date Received: 06/16/17
Sample Matrix:  Water

Case Narrative

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all
of the associated raw data for each of the analyses. When appropriate to the method, method blank results have been
reported with each analytical test.

Sample Receipt

Four water samples were received for analysis at ALS Environmental on 06/16/17. The samples were received in
good condition and consistent with the accompanying chain of custody form, except where noted on the cooler
receipt and preservation form included in this report. The samples were stored in a refrigerator at 4°C upon receipt at
the laboratory.

General Chemistry Parameters

Iron, Divalent (Ferrous Iron) by Method ApplEnvNic7-87-1536-1540:

Samples were received past holding time. The analysis was performed as soon as possible after receipt by the
laboratory. The data was flagged to indicate the holding time violation.

The upper control criterion was exceeded in Matrix Spike (MS) for sample CG-FB-061517. The analyte in question
was not detected in the associated field sample. The error associated with elevated recovery indicated a high bias.
The sample data was not significantly affected. No further corrective action was appropriate.

No other anomalies associated with the analysis of these samples were observed.

Total Metals

No other anomalies associated with the analysis of these samples were observed.

1.4-Dioxane by EPA Method 8270

No other anomalies associated with the analysis of these samples were observed.

Approved byM é,,/ WM
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Chain of Custody

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 Phone (360) 577-7222 / 800-695- 7222 1 FAX (360) 636 1068

www.alsglobal.com
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ircle which metals areto be analyzed
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PC
Cooler Receipt and Preservation Form
Client I Service Request K17 O(OZ (Jg
Received: Q“(Q{ Z Opened: ];; l !6 “ = 2 ;2 Unloaded: @/ égi Z By: { 2 i

. ? 'E U C Hand Delivered
1. Samples were received via? USPS @ PS ourier and Delivere
2. Samples were received in: (circle) @@- Box Envelope Other

NA
3. Were custody seals on coolers? NA @ N If yes, how many and where? /[ Fi;‘ <] 7‘
If present, were custody seals intact? @ N If present, were they signed and dated? @ N
|- Coe - mmmf . CoolerdCOCD . Tmemgﬁumher
m../ 7 ST zme C?S’fZ? 32

|

4. Packing material: Inserts Buggies (Bubble Wr Gel Packs WelIc&> Dry Ice  Sleeves

5. Were custody papers properly filled out (ink, signed, etc.)? NA M\ N
6. Were samples received in good condition (temperature, unbroken)? Indicate in the rable below. NA @j N
If applicable, tissue samples were received:  Frozen  Partially Thawed  Thawed _
7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA C} . N .
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2 NA | @ I /;{
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA Y // N
10. Were the pH-preserved bottles (see SMO GEN SOF) received at the appropriate pH? [ndicate in the table below NA Y. N
1. Were VOA vials rec.eived without headspace? Indicate in the table below. @% Y N
12. Was Cl12/Res negative? \l\lf\ Y N
e Wmmm R e . e e -
iﬁ«{; f’*(z%z vial ) L”C? *ﬁ") (ol i £\ mwuv\ﬂﬁc \/5Jbv¢1jt‘f fuw

o Bample D o ) - Botlle Type | Temp [space Broke! pH “Rea

Roagent | ‘added |.. Number. x@;_m Tine

Notes, Discrepancies, & Resolutions:

7/25/16
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17
Analysis Method:  353.2 Units: mg/L
Prep Method: Method Basis: NA

Nitrate+Nitrite as Nitrogen

Date Date

Sample Name Lab Code Result MRL MDL Dil. Analyzed Extracted Q
CG127-40-BL-061517 K1706268-001 ND U 0.050 0.020 1 06/29/17 14:59  6/29/17
CG127-75-BL-061517 K1706268-002 ND U 0.050 0.020 1 06/29/17 14:59  6/29/17
CG-DU-061517 K1706268-003 ND U 0.050 0.020 1 06/29/17 14:59  6/29/17
CG-FB-061517 K1706268-004 ND U 0.050 0.020 1 06/29/17 14:59  6/29/17
Method Blank K1706268-MB ND U 0.050 0.020 1 06/29/17 14:59  6/29/17

Printed 7/10/2017 10:47:03 AM
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ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request:K1706268
Project Georgetown ISB/STRCL-001 Date Collected:NA
Sample Matrix: Water Date Received:NA
Analysis Method: 353.2 Units:mg/L
Prep Method: Method Basis:NA

Replicate Sample Summary

Nitrate+Nitrite as Nitrogen

Sample  Duplicate RPD Date

Sample Name:  Lab Code: MRL MDL  Result Result Average RPD  Limit  Analyzed
Batch QC K1706239-001DUP 0.050  0.020 ND U ND U NC NC 20 06/29/17
Batch QC K1706274-004DUP 0.050  0.020 ND U ND U NC NC 20 06/29/17

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 7/10/2017 10:47:53 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: N/A
Sample Matrix: Water Date Received: N/A
Date Analyzed: 06/29/17
Date Extracted: 06/29/17

Duplicate Matrix Spike Summary
Nitrate+Nitrite as Nitrogen

Sample Name: Batch QC Units: mg/L
Lab Code: K1706239-001 Basis: NA
Analysis Method: 353.2
Prep Method: Method
Matrix Spike Duplicate Matrix Spike
K1706239-001MS K1706239-001DMS

Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount 9% Rec Result Amount 9% Rec Limits RPD Limit
Nitrate+Nitrite as Nitrogen ND U 0.986 1.00 99 1.01 1.00 101 90-110 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 7/10/2017 10:47:56 AM Superset Reference:17-0000425982 rev 00

Page 14 of 70



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: N/A
Sample Matrix: Water Date Received: N/A
Date Analyzed: 06/29/17
Date Extracted: 06/29/17

Duplicate Matrix Spike Summary
Nitrate+Nitrite as Nitrogen

Sample Name: Batch QC Units: mg/L
Lab Code: K1706274-004 Basis: NA
Analysis Method: 353.2
Prep Method: Method
Matrix Spike Duplicate Matrix Spike
K1706274-004MS K1706274-004DMS

Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount % Rec _Result Amount % Rec _Limits RPD Limit
Nitrate+Nitrite as Nitrogen ND U 0.929 1.00 93 1.07 1.00 107 90-110 14 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 7/10/2017 10:47:56 AM Superset Reference:17-0000425982 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Analyzed: 06/29/17
Sample Matrix: Water Date Extracted: 06/29/17
Lab Control Sample Summary
Nitrate+Nitrite as Nitrogen
Analysis Method: 353.2 Units: mg/L
Prep Method: Method Basis: NA
Analysis Lot: 552129

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1706268-LCS 9.90 10.9 91 90-110

Printed 7/10/2017 10:47:04 AM

Page 16 of 70

Superset Reference:17-0000425982 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc.

Project:

Georgetown ISB/STRCL-001

Continuing Calibration Blank (CCB) Summary
Nitrate+Nitrite as Nitrogen

Service Request:K1706268

Analysis Method: 353.2 Units:mg/L
Analysis Date

Lot Lab Code Analyzed MRL MDL Result Q
CCB1 552129 KQ1708896-11 06/29/17 14:59 0.050 0.020 ND U
CCB2 552129 KQ1708896-12 06/29/17 14:59 0.050 0.020 ND U
CCB3 552129 KQ1708896-13 06/29/17 14:59 0.050 0.020 ND U
CCB4 552129 KQ1708896-14 06/29/17 14:59 0.050 0.020 ND U
CCB5 552129 KQ1708896-15 06/29/17 14:59 0.050 0.020 ND U
CCB6 552129 KQ1708896-16 06/29/17 14:59 0.050 0.020 ND U
CCB7 552129 KQ1708896-17 06/29/17 14:59 0.050 0.020 ND U
CCB8 552129 KQ1708896-18 06/29/17 14:59 0.050 0.020 ND U
CCB9 552129 KQ1708896-19 06/29/17 14:59 0.050 0.020 0.029 J
CCB10 552129 KQ1708896-20 06/29/17 14:59 0.050 0.020 ND U

Printed 7/10/2017 10:47:04 AM
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Superset Reference:17-0000425982 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc.
Project: Georgetown ISB/STRCL-001

Service Request: K1706268

Continuing Calibration Verification (CCV) Summary

Nitrate+Nitrite as Nitrogen

Analysis Method:  353.2 Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery

Ccvi 552129 KQ1708896-01 06/29/17 14:59 3.00 3.02 101 90-110
Ccv2 552129 KQ1708896-02 06/29/17 14:59 3.00 3.03 101 90-110
Ccvs 552129 KQ1708896-03 06/29/17 14:59 3.00 2.98 99 90-110
CCcv4 552129 KQ1708896-04 06/29/17 14:59 3.00 2.95 98 90-110
CCV5 552129 KQ1708896-05 06/29/17 14:59 3.00 2.96 99 90-110
CCV6 552129 KQ1708896-06 06/29/17 14:59 3.00 2.95 98 90-110
Ccv7 552129 KQ1708896-07 06/29/17 14:59 3.00 2.97 99 90-110
Ccvs 552129 KQ1708896-08 06/29/17 14:59 3.00 2.93 98 90-110
CCV9 552129 KQ1708896-09 06/29/17 14:59 3.00 3.00 100 90-110
Ccvio 552129 KQ1708896-10 06/29/17 14:59 3.00 2.98 99 90-110

Printed 7/10/2017 10:47:04 AM
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17
Analysis Method:  ApplEnvMic7-87-1536-1540 Units: mg/L
Prep Method: None Basis: NA

Iron, Divalent (Ferrous Iron)

Date

Sample Name Lab Code Result MRL MDL Dil. Analyzed
CG127-40-BL-061517 K1706268-001 9.59 0.20 0.05 1 06/16/17 17:30
CG127-75-BL-061517 K1706268-002 0.62 0.20 0.05 1 06/16/17 17:30
CG-DU-061517 K1706268-003 0.54 0.20 0.05 1 06/16/17 17:30
CG-FB-061517 K1706268-004 ND U 0.20 0.05 1 06/16/17 17:30
Method Blank K1706268-MB ND U 0.20 0.05 1 06/16/17 17:30

Printed 7/10/2017 10:47:05 AM
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Superset Reference:17-0000425982 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17

Date Analyzed: 06/16/17

Replicate Sample Summary
General Chemistry Parameters

Sample Name: CG-FB-061517 Units: mg/L
Lab Code: K1706268-004 Basis: NA

Duplicate

Sample
K1706268-
Sample  004DUP RPD

Analyte Name Analysis Method MRL MDL _ Result Result Average RPD _ Limit
Iron, Divalent (Ferrous Iron) ApplEnvMic7-87-1536-1540  0.20 0.05 ND U ND U NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 7/10/2017 10:47:05 AM Superset Reference:17-0000425982 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17
Date Analyzed: 06/16/17
Date Extracted: NA
Matrix Spike Summary
Iron, Divalent (Ferrous Iron)
Sample Name: CG-FB-061517 Units: mg/L
Lab Code: K1706268-004 Basis: NA
Analysis Method: ApplEnvMic7-87-1536-1540
Prep Method: None
Matrix Spike
K1706268-004MS
Analyte Name _ Sample Result Result Spike Amount % Rec % Rec Limits
Iron, Divalent (Ferrous Iron) ND U 2.64 2.00 132 * 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation whic

Printed 7/10/2017 10:47:05 AM
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h have not been rounded.

Superset Reference:17-0000425982 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc.
Project: Georgetown ISB/STRCL-001

Service Request:K1706268

Continuing Calibration Blank (CCB) Summary

Iron, Divalent (Ferrous Iron)

Analysis Method:  ApplEnvMic7-87-1536-1540 Units:mg/L
Analysis Date
Lot Lab Code Analyzed MRL MDL Result Q
CcCB1 550069 KQ1707991-02 06/16/17 17:30 0.20 0.05 ND U
CcB2 550069 KQ1707991-03 06/16/17 17:30 0.20 0.05 ND U

Printed 7/10/2017 10:47:05 AM

Page 22 of 70

Superset Reference:17-0000425982 rev 00



Client:
Project:

Stericycle Environmental Solutions, Inc.

Georgetown ISB/STRCL-001

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Service Request: K1706268

Continuing Calibration Verification (CCV) Summary

Iron, Divalent (Ferrous Iron)

Analysis Method:  ApplEnvMic7-87-1536-1540 Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery P
Ccvi 550069 KQ1707991-04 06/16/17 17:30 4.00 3.94 99 90-110
Ccv2 550069 KQ1707991-05 06/16/17 17:30 4.00 3.94 99 90-110

Printed 7/10/2017 10:47:05 AM
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17 10:45
Sample Matrix: Water Date Received: 06/16/17 09:50
Sample Name: CG127-40-BL-061517 Basis: NA
Lab Code: K1706268-001
Total Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Iron 6010C 13500 ug/L 21 3 1 06/27/1717:05  06/22/17
Printed 07/01/17 12:35:35 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17 09:50
Sample Matrix: Water Date Received: 06/16/17 09:50
Sample Name: CG127-75-BL-061517 Basis: NA
Lab Code: K1706268-002
Total Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Iron 6010C 4170 ug/L 21 3 1 06/27/1717:20  06/22/17
Printed 07/01/17 12:35:36 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17 09:55
Sample Matrix: Water Date Received: 06/16/17 09:50
Sample Name: CG-DU-061517 Basis: NA
Lab Code: K1706268-003
Total Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Iron 6010C 4190 ug/L 21 3 1 06/27/17 17:23  06/22/17
Printed 07/01/17 12:35:36 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17 11:00
Sample Matrix: Water Date Received: 06/16/17 09:50
Sample Name: CG-FB-061517 Basis: NA
Lab Code: K1706268-004
Total Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Iron 6010C 18 J ug/L 21 3 1 06/27/1717:25  06/22/17
Printed 07/01/17 12:35:36 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1708247-02
Total Metals

Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Date Extracted Q
Iron 6010C ND U ug/L 21 3 1 06/27/17 16:45 06/22/17
Printed 07/01/17 12:35:36 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17

Date Analyzed: 06/27/17

Replicate Sample Summary

Total Metals
Sample Name: CG127-40-BL-061517 Units: ug/L
Lab Code: K1706268-001 Basis: NA
Duplicate
Sample
Analysis Sample  KQ1708247-03
Analyte Name Method MRL MDL Result Result Average RPD RPD Limit
Iron 6010C 21 3 13500 13500 13500 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 07/01/17 12:35:36 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/17
Sample Matrix: Water Date Received: 06/16/17
Date Analyzed: 06/27/17
Date Extracted: 06/22/17
Matrix Spike Summary
Total Metals
Sample Name: CG127-40-BL-061517 Units: ug/L
Lab Code: K1706268-001 Basis: NA
Analysis Method: 6010C
Prep Method: EPA CLP-METALS ILM04.0
Matrix Spike
KQ1708247-04
Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Iron 13500 14600 1000 104 # 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 07/01/17 12:35:36 PM Superset Reference:
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Stericycle Environmental Solutions, Inc.

Georgetown ISB/STRCL-001
Water

Lab Control Sample Summary
Total Metals

Service Request: K1706268
Date Analyzed: 06/27/17

Units:ug/L
Basis:NA
Lab Control Sample
KQ1708247-01
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Iron 6010C 2420 2500 97 80-120

Printed 07/01/17 12:35:36 PM
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

Stericycle Environmental Solutions, Inc.

Georgetown ISB/STRCL-001
Water

Prep Summary Report

Service Request:K1706268

Metals
Prep Method: EPA CLP-METALS ILM04.0 Extraction Lot:291113
Analytical Method: 6010C
Date Date Sample Final Percent

Sample Name Lab Code Collected Received Amount Amount Solids
CG127-40-BL-061517 K1706268-001 6/15/17 6/16/17 10 mL 10.5mL
CG127-75-BL-061517 K1706268-002 6/15/17 6/16/17 10 mL 10.5mL
CG-DU-061517 K1706268-003 6/15/17 6/16/17 10 mL 10.5mL
CG-FB-061517 K1706268-004 6/15/17 6/16/17 10 mL 10.5mL

Lab Control Sample KQ1708247-01LCS NA NA 10 mL 10.7 mL

Method Blank KQ1708247-02MB NA NA 10 mL 10.5mL

Duplicate KQ1708247-03DUP 6/15/17 6/16/17 10 mL 10.5 mL

Matrix Spike KQ1708247-04MS 6/15/17 6/16/17 10 mL 10.9 mL

Printed 07/01/17 12:35:36 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Concentration Units: ug/L

Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True  Found %R (1)
Iron 6010C 551434 2500 2510 100 10000 10000 100 10000 10100 101

Printed 07/01/17 12:35:37 PM Page 34 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Concentration Units: ug/L

Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True Found %R (1)
Iron 6010C 551434 10000 10200 102 10000 10300 103

Printed 07/01/17 12:35:37 PM Page 35 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Concentration Units: ug/L

Analysis Initial Calibration Continuing Calibration Continuing Calibration
Analyte Method Batch True  Found %R (1) True  Found %R (1) True Found %R (1)
Iron 6010C 551434 10000 10200 102 10000 10300 103

Printed 07/01/17 12:35:37 PM Page 36 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

INITIAL AND CONTINUING CALIBRATION BLANK

Concentration Units: ug/L

Initial Continuing Continuing Continuing
. Calibration Calibration Calibration Calibration
Analysis Blank Blank Blank Blank
Analyte Method Batch Result C Result c Result C Result C
Iron 6010C 551434 3 U 3 U 3 U 3 U

Printed 07/01/17 12:35:37 PM Page 37 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

INITIAL AND CONTINUING CALIBRATION BLANK

Concentration Units: ug/L

Initial Continuing Continuing Continuing
. Calibration Calibration Calibration Calibration
Analysis Blank Blank Blank Blank
Analyte Method Batch Result c Result c Result C Result C
Iron 6010C 551434 3 U 3 U 3 U

Printed 07/01/17 12:35:37 PM Page 38 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc.
Project: Georgetown ISB/STRCL-001

Service Request: K1706268

LOW LEVEL INITIAL AND LOW LEVEL CONTINUING CALIBRATION VERIFICATION

Concentration Units: ug/L

Sample ID % Rec.

Analyte Method Analysis Batch: Result True Value % Rec Limits Analysis Date
LLICV

Iron 6010C 551434 16.0 20.0 79 70-130 06/27/17 13:50
LLCCV

Iron 6010C 551434 23.0 20.0 113 70-130 06/27/17 16:55
LLCCV

Iron 6010C 551434 17.0 20.0 87 70-130 06/27/17 17:35

Printed 07/01/17 12:35:37 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

ICP INTERFERENCE CHECK SAMPLE

Sample ID ICSA Concentration Units: ug/L

% Rec.
Analyte Method Analysis Batch: Result True Value 9% Rec Limits Analysis Date
Iron 6010C 551434 188000 - - - 06/27/17 14:14

Printed 07/01/17 12:35:37 PM Page 40 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

ICP INTERFERENCE CHECK SAMPLE

Sample ID ICSAB Concentration Units: ug/L

% Rec.
Analyte Method Analysis Batch: Result True Value 9% Rec Limits Analysis Date
Iron 6010C 551434 189000 - - - 06/27/17 14:17

Printed 07/01/17 12:35:37 PM Page 41 of 70 Superset Reference:



Client: Stericycle Environmental Solutions, Inc.
Georgetown ISB/STRCL-001

Project:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

ICP SERIAL DILUTIONS

Service Request: K1706268

Concentration Units: ug/L

Initial Serial
Sample ID Sample Dillution 9% Diff.
Analyte Method Analysis Batch: Result Result o Diff Limit Analysis Date
K1706268-001SDL
Iron 6010C 551434 12900 13100 2 10  06/27/17 17:08

Printed 07/01/17 12:35:37 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

Detection Limits

Matrix: Water

Wavelength
Analyte (nm) Units MRL MDL Method
Iron 2599 ug/L 20 3 6010C

Printed 07/01/17 12:35:37 PM Page 43 of 70 Superset Reference:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001

ICP Linear Range (Quarterly)

Instrument: K-ICP-AES-04

Analyte Concentration (ug/L) Method

Iron 2599 360000 6010C

Printed 07/01/17 12:35:37 PM Page 44 of 70



Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Stericycle Environmental Solutions, Inc.
Georgetown ISB/STRCL-001

Analysis Run Log

Instrument ID: K-1CP-AES-04

Dilution F
Sample Factor Date/Time e
777777 1 06/27/17 13:31
777777 1 06/27/17 13:33
777777 1 06/27/17 13:36
777777 1 06/27/17 13:38
ICV 1 06/27/17 13:41 |X
777777 1 06/27/17 13:43
ICB 1 06/27/17 13:48 |X
LLICV 1 06/27/17 13:50 |X
777777 1 06/27/17 13:53
777777 0.5 06/27/17 13:55
CCVB1 1 06/27/17 13:59 X
777777 1 06/27/17 14:04
CCB 1 06/27/17 14:12  |X
ICSA 1 06/27/17 14:14  |X
ICSAB 1 06/27/17 14:17 |X
777777 1 06/27/17 14:22
777777 1 06/27/17 14:47
777777 1 06/27/17 14:49
777777 1 06/27/17 14:52
777777 1 06/27/17 14:54
777777 1 06/27/17 14:56
777777 1 06/27/17 14:59
777777 1 06/27/17 15:01
777777 1 06/27/17 15:04
777777 1 06/27/17 15:06
777777 1 06/27/17 15:09
CCVB 1 06/27/17 15:11  |X
777777 1 06/27/17 15:14
CCB 1 06/27/17 15:16  |X
777777 5 06/27/17 15:19
777777 1 06/27/17 15:21
777777 1 06/27/17 15:24
777777 1 06/27/17 15:26
777777 1 06/27/17 15:28
777777 1 06/27/17 15:31
777777 1 06/27/17 15:33
777777 1 06/27/17 15:36

Printed 07/01/17 12:35:37 PM Page 45 of 70

Service Request: K1706268

Analytical BatchID:

Superset Reference:

551434



Client: Stericycle Environmental Solutions, Inc.

Project: Georgetown ISB/STRCL-001

KQ1708247-02MB

06/27/17 16:45

CCVB

06/27/17 16:48

Instrument ID: K-1CP-AES-04
Dilution

Sample Factor Date/Time
7772777 1 06/27/17 15:38
7772777 1 06/27/17 15:41
CCVB 1 06/27/17 15:43
7772777 1 06/27/17 15:46
CCB 1 06/27/17 15:48
7772777 1 06/27/17 15:51
7772777 1 06/27/17 15:53
7772777 1 06/27/17 15:56
7772777 1 06/27/17 15:58
7772777 5 06/27/17 16:01
7772777 1 06/27/17 16:03
7772777 1 06/27/17 16:06
7772777 1 06/27/17 16:08
7772777 1 06/27/17 16:10
7772777 1 06/27/17 16:13
CCVB 1 06/27/17 16:15
7772777 1 06/27/17 16:18
CCB 1 06/27/17 16:20
7772777 1 06/27/17 16:23
7772777 1 06/27/17 16:25
7772777 1 06/27/17 16:28
7772777 1 06/27/17 16:30
7772777 1 06/27/17 16:33
7772777 1 06/27/17 16:35
7772777 1 06/27/17 16:38
7772777 1 06/27/17 16:40
7772777 1 06/27/17 16:43

1

1

1

1

1

1

/77777 06/27/17 16:50
CCB 06/27/17 16:53
LLCCV 06/27/17 16:55
/77777 06/27/17 16:58
/77777 0.5 06/27/17 17:00
KQ1708247-01LCS 1 06/27/17 17:03
K1706268-001 1 06/27/17 17:05
K1706268-001SDL 5 06/27/17 17:08

Printed 07/01/17 12:35:37 PM

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Analysis Run Log

Page 46 of 70

Service Request: K1706268

Analytical BatchID:

Superset Reference:

551434



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Stericycle Environmental Solutions, Inc.
Georgetown ISB/STRCL-001

Instrument ID: K-1CP-AES-04

Dilution F
Sample Factor Date/Time e
K1706268-001DUP 1 06/27/17 17:10 X
K1706268-001MS 1 06/27/17 17:13  |X
777777 1 06/27/17 17:15
777777 1 06/27/17 17:18
K1706268-002 1 06/27/17 17:20 |X
K1706268-003 1 06/27/17 17:23 |X
K1706268-004 1 06/27/17 17:25 |X
CCVB 1 06/27/17 17:28 |X
777777 1 06/27/17 17:30
CCB 1 06/27/17 17:32  |X
LLCCV 1 06/27/17 17:35 |X
777777 0.5 06/27/17 17:38
777777 1 06/27/17 17:41
777777 1 06/27/17 17:43
777777 1 06/27/17 17:46
777777 1 06/27/17 17:48
777777 1 06/27/17 17:51
777777 1 06/27/17 17:53
777777 1 06/27/17 17:56
777777 1 06/27/17 17:58
777777 1 06/27/17 18:01
777777 5 06/27/17 18:03
777777 1 06/27/17 18:06
777777 1 06/27/17 18:08
777777 1 06/27/17 18:11
777777 1 06/27/17 18:13
777777 1 06/27/17 18:16
777777 1 06/27/17 18:18
777777 1 06/27/17 18:21
777777 1 06/27/17 18:23
777777 1 06/27/17 18:26
777777 1 06/27/17 18:28
777777 1 06/27/17 18:31
777777 1 06/27/17 18:33
777777 1 06/27/17 18:36
777777 1 06/27/17 18:38
777777 1 06/27/17 18:41

Printed 07/01/17 12:35:38 PM

QA/QC Report

Analysis Run Log

Page 47 of 70

Service Request: K1706268

Analytical BatchID:

Superset Reference:

551434



ICP-04

Element,
Wavelength and Use? # |ECs IEC k1 k2 Calc-in-fit?
Order

Al 167.079 {502} ] 6 Cd -0.000673 0.000000 Ne
Co -0.000511  :0.000000 No
Cu -0.000251  10.000000 No
Fe 0.001472 0.000600 No
Mo -0.000447  :0.000000 No
Ni -0.000516  :0.000000 No
Al 394 .401 { 85} @ 4 Ca 0.000069 0.000000 No
Ni 0.000556 0.000000 No
v 0.000304 0.000000 No
Fe 0.000036 0.000000 No
Sb 206.833 {463} D 2 Cr 0.015072 0.000000 No
Ti 0.000755 0.000000 No
Sb 217.581 {455} X 2 Pb -0.000725 0,000000 No
V 0.002284 0.000000 No
As 189.042 {478} ] 5 Cr 0.000649 0.000000 No
Mn -0.000306 0.0060000 No
Mo 0.000839 0.000000 No
v 0.000245 0.000000 No
Fe -0.000082 0.000000 No

Ba 455.403 { 74} None
Be 234.861 {144} 3 Fe 0.000019 0.000000 No
Mn -0.000049 0.000000 No
Mo -0.000388 0000000 No
B 249.678 {135} <] 5 Cr 0.000244 0.000000 No
Co 0.002316 0.000000 No
........ Fe -0.000450  :0.000000Q No
Mo -0.000475  10.000000 No
: vV -0.000251 0.000000 No
Cd 214 438 {457} %] 2 Al -0.000004  :0.000000 No
Fe 0.000024 0.000000 No
Cd 226.502 {445} [ 3 Fe 0.000133 0.000000 No
Mo -0.000048  :0.000000 No
Ti 0.000044 0.000000 No
Ca 315.887 {107} ) 4 Co 0.000649 0.000000 No
Mo -0.000681  :0.000000 No
vV -0.000628 0.000000 No
Fe 0.000013 0.000000 No
Ca 303 366 { 86} 1 Fe 0.000024 0.000000 No
Cr 267.716 {126} 3 Cd -0.000298  :0.000000 No
Vv -0.000104  :0.000000 No
Fe 0.000026 0.000000 No
Co 228.616 {447} 1] 5 Cr -0.000170 0.000000 Ne
Fe 0.000013 £.000000 No
Mo -0.000104  :0.000000 No
Ni 0.000167 0.000000 No
Ti 0.002048 0.000000 No
Co 230.786 {446} B 5 Al -0.000007  :0.000000 No
Cr -0.000046  10.000000 No
Fe 0.000033 0.000000 No
Mo 0.000989 0.000000 No
Ni -0.0016189 0.000000 No
Cu 224,700 {450} ] 5 Fe 0.000574 0.006000 No
Pb 0.000686 ©.000000 No
Mo 0.000980 0.000000 No
Ni -0.002581  :0.000000 No
Ti 0.000271 0.000000 No
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ICP-04

Element,
Wavelength and Use? #IECs IEC k1 k2 Calc-in-fit?
Order
Cu 327.396 {103} 4 Ca 0.000010 0.000000 No
Co 0.000315 0.000000 No
Fe -0.000009 0.000000 No
Ti 0.000106 0.000000 Nog
Fe 259.940 {130} 1 Mo -0.000793 0.000000 No
Pb 220.353 {453} 4 Al -0.000059 0.000000 No
Cu 0.001403 0.000000 No T
Mo -0.000393 0.000000 No
Si 0.001005 0.000000 No
Li670.784 { 50} None
Mg 275.079 {121} None
Mg 279.553 {121} 1 Fe 0.000022 0.000000 No
Mg 285.213 {118} 2 A -0.000221 0.000000 No
Fe 0.000028 0.000000 No
Mn 257.610 {131} 1 Fe 0.000014 0.000000 No
Mn 260.569 {129} None
Mo 202.030 {467} None
Ni 221.647 {452) 6 Cr -0.000805  :0.000000 No
Co -0.000344  i0.000000 No
Cu -0.000054  :0.000000 No
Si 0.000297 0.000000 No
Ti -0.000358 :0.000000 No
Fe 0.000038 0.000000 No
Ni 231.604 {446} 1 Fe 0.000044 0.000000 No
P 178,284 {4891 None
P 214.914 {457} 6 Al -0.000840  :0.000000 No
Cu 0.002461 0.000000 No
Fe 0.000923 0,000000 No
Mn -0.000859 0.000000 No
Mo 0.009166 0.000000 No
\Y) -0.002986 0.000000 No
K 766,490 { 44} None
Se 196.090 {472} 3 Al -0.000055 0.000000 No
Co -0.000472 0.000000 No
Fe -0.000335 0.000000 No
Si251.611 {134} 1 Mo 0.007431 0.000000 No
Ag 328.068 {103} None
Na 585582 { 57} None
Sr407.771 {83} None
Tl 190.856 {477} 4 Al -0.000023 0.000000 Ne
Co 0.000657 0.000000 No
Mn -0.000364 i0.000000 No
Ti -0.000691 0.000000 No
Sn 189,989 {477} None
Ti 336.121 {100} 1 Ni 0.000091 0.000000 No
V 292.402 {115} 4 Cr -0.003236 i0.000000 No
Cu -0.000060  {0.000000 No
Mn -0.000194  :0.000000 No
Ti 0.000613 0.000000 No
Zn 206.200 {463} 54 3 Cr -0.000138  i0.000000 No
Fe -0.000019  i0.000000 No
] Mo 0.000270 0.000000 No
Zn 213.856 {458) X 4 Cu 0.001387 0.000000 No
Fe 0.000142 0.000000 No
Ni 0.005684 0.000000 No
Ti -0.000115  10.000000 No
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ICP-04

Element,
Wavelength and Use? # |IECs IEC k1 k2 Calc-in-fit?
Order
Y 224.306 {450)* None
Y 360.073 { 84} None
Y 360.073 { 94)2* None
Bi 223.061 {451} 5 Cr 0.000625 0.000000 No
Co -0.004443 0.000000 No
Cu -0.003084 £.000000 No
A" -.000813 0006000 No
Fe 0.000115 0.000000 No
S 182,034 {485) @ 2 Mn 0.00319% 0.000000 No
Mo 0.001127 0.000000 No
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1,4-Dioxane by GC/MS

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS Group USA, Corp. dba ALS Environmental

Client: Stericycle Environmental Solutions, Inc. Service Request:

Project: Georgetown ISB/STRCL-001

Cover Page - Organic Analysis Data Package
1,4-Dioxane by GCMS

Date

Sample Name Lab Code Collected

CG127-40-BL-061517 K1706268-001 06/15/2017
CG127-75-BL-061517 K1706268-002 06/15/2017
CG-DU-061517 K1706268-003 06/15/2017
CG-FB-061517 K1706268-004 06/15/2017
CG-FB-061517MS KWG1705098-1 06/15/2017
CG-FB-061517DMS KWG1705098-2 06/15/2017

Cover Page - Organic
u:\Stealth\Crystal.rpt\FormSSum.rpt Page 52 Of 70 SuperSet Reference:

Date
Received

06/16/2017
06/16/2017
06/16/2017
06/16/2017
06/16/2017
06/16/2017

RR199659

K1706268

Page

1

of



ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/2017
Sample Matrix: Water Date Received: 06/16/2017
1,4-Dioxane by GCMS

Sample Name: CG127-40-BL-061517 Units: ug/L
Lab Code: K1706268-001 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 330 D 4.0 1.6 10 06/21/17 07/10/17 KWG1705098

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 86 64-120 07/10/17 Acceptable
Comments:
Printed:  07/12/2017 12:09:37 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/2017
Sample Matrix: Water Date Received: 06/16/2017
1,4-Dioxane by GCMS

Sample Name: CG127-75-BL-061517 Units: ug/L
Lab Code: K1706268-002 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Date Date Extraction
Analyte Name Result Q MRL MDL Extracted  Analyzed Lot Note
1,4-Dioxane 760 D 8.0 32 06/21/17 07/10/17 KWG1705098

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 92 64-120 07/10/17 Acceptable
Comments:
Printed:  07/12/2017 12:09:41 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/2017
Sample Matrix: Water Date Received: 06/16/2017
1,4-Dioxane by GCMS

Sample Name: CG-DU-061517 Units: ug/L
Lab Code: K1706268-003 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane 730 D 8.0 32 20 06/21/17 07/10/17 KWG1705098

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 87 64-120 07/10/17 Acceptable
Comments:
Printed:  07/12/2017 12:09:45 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: 06/15/2017
Sample Matrix: Water Date Received: 06/16/2017
1,4-Dioxane by GCMS

Sample Name: CG-FB-061517 Units: ug/L
Lab Code: K1706268-004 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.16 1 06/21/17 07/10/17 KWG1705098

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 86 64-120 07/10/17 Acceptable
Comments:
Printed:  07/12/2017 12:09:49 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Collected: NA
Sample Matrix: Water Date Received: NA
1,4-Dioxane by GCMS

Sample Name: Method Blank Units: ug/L
Lab Code: KWG1705098-5 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.16 1 06/21/17 07/10/17 KWG1705098

Control Date

Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 81 64-120 07/10/17 Acceptable
Comments:
Printed:  07/12/2017 12:09:53 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001
Sample Matrix: Water
Surrogate Recovery Summary
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Units: Percent
Analysis Method: 8270D SIM Level: Low
Sample Name Lab Code Surl
CG127-40-BL-061517 K1706268-001 86
CG127-75-BL-061517 K1706268-002 92D
CG-DU-061517 K1706268-003 87
CG-FB-061517 K1706268-004 86
Method Blank KWG1705098-5 81
CG-FB-061517MS KWG1705098-1 91
CG-FB-061517DMS KWG1705098-2 84
Lab Control Sample KWG1705098-3 86
Duplicate Lab Control Sample KWG1705098-4 90
Surrogate Recovery Control Limits (%)
Surl = 1,4-Dioxane-d8 64-120
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed:  (07/12/2017 12:09:57 Form 2A - Organic Page 1 of
SuperSet Reference: RR199659
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Analyzed: 07/10/2017
Time Analyzed: 19:45

Internal Standard Area and RT Summary
1,4-Dioxane by GCMS

File ID: JA\MS26\DATA\071017A\0710F023.D Lab Code: KWG1705811-2
Instrument ID: MS26 Analysis Lot: KWG1705711
Analysis Method: 8270D SIM

1,4-Dichlorobenzene-d4

Area RT
Results ==> 56,062 5.22
Upper Limit ==> 112,124 5.72
Lower Limit ==> 28,031 4.72
ICAL Result ==> 39,344 5.21
Associated Analyses
Method Blank KWG1705098-5 43,587 5.21
Lab Control Sample KWG1705098-3 49,632 5.21
Duplicate Lab Control Sample KWG1705098-4 53,127 5.22
CG-FB-061517MS KWG1705098-1 51,856 5.21
CG-FB-061517DMS KWG1705098-2 44416 5.21
CG127-40-BL-061517 K1706268-001 53,269 5.21
CG127-75-BL-061517 K1706268-002 41,048 5.21
CG-DU-061517 K1706268-003 45,485 5.21
CG-FB-061517 K1706268-004 44,700 5.21
CG127-40-BL-061517DL K1706268-001 39,326 5.21
CG127-75-BL-061517DL K1706268-002 38,305 5.21
CG-DU-061517DL K1706268-003 44,640 5.21
Results flagged with an asterisk (*) indicate values outside control criteria.
Printed:  07/12/2017 12:10:28 Form 2B - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form2IS3New.rpt Page 59 Of 70 SuperSet Reference: RR199659



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Extracted: 06/21/2017
Sample Matrix: Water Date Analyzed: 07/10/2017
Matrix Spike/Duplicate Matrix Spike Summary
1,4-Dioxane by GCMS
Sample Name: CG-FB-061517 Units: ug/L
Lab Code: K1706268-004 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM Extraction Lot: KWG1705098
CG-FB-061517MS CG-FB-061517DMS
KWG1705098-1 KWG1705098-2
Matrix Spike Duplicate Matrix Spike
Sample Spike Spike %Rec RPD
Analyte Name Result Result Amount %Rec Result Amount %Rec Limits RPD Limit
1,4-Dioxane ND 8.45 10.0 84 8.61 10.0 86 49-113 2 30

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed:  07/12/2017

u:\Stealth\Crystal.rpt\Form3DMS.rpt

12:10:32

Form 3A - Organic
Page 60 of 70

RR199659

SuperSet Reference:

Page 1 of 1



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Extracted: 06/21/2017
Sample Matrix: Water Date Analyzed: 07/10/2017
Lab Control Spike/Duplicate Lab Control Spike Summary
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Units: ug/L
Analysis Method: 8270D SIM Basis: NA
Level: Low
Extraction Lot: KWG1705098
Lab Control Sample Duplicate Lab Control Sample
KWG1705098-3 KWG1705098-4
Lab Control Spike Duplicate Lab Control Spike
Spike Spike %Rec RPD
Analyte Name Result Amount %Rec Result Amount %Rec Limits RPD Limit
1,4-Dioxane 8.28 10.0 83 8.47 10.0 85 59-111 2 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed:  07/12/2017 12:10:36 Form 3C - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form3DLC.rpt SuperSet Reference: RR199659
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

This Method Blank applies to the following analyses:

Sample Name

Lab Control Sample
Duplicate Lab Control Sample

CG-FB-061517MS

CG-FB-061517DMS
CG127-40-BL-061517
CG127-75-BL-061517

CG-DU-061517
CG-FB-061517

CG127-40-BL-061517
CG127-75-BL-061517

CG-DU-061517

Printed:  07/12/2017

u:\Stealth\Crystal.rpt\Form4mb.rpt

QA/QC Report
Stericycle Environmental Solutions, Inc. Service Request: K1706268
Georgetown ISB/STRCL-001 Date Extracted: 06/21/2017
Water Date Analyzed: 07/10/2017
Time Analyzed: 20:04
Method Blank Summary
1,4-Dioxane by GCMS
Method Blank Instrument ID: MS26
KWG1705098-5 File ID: J:\MS26\DATA\071017A\0710F024.D
EPA 3535A Level: Low
8270D SIM Extraction Lot: KWG1705098
Date Time
Lab Code File ID Analyzed Analyzed
KWG1705098-3 J:\MS26\DATA\071017A\0710F025.D 07/10/17 20:22
KWG1705098-4 J:\MS26\DATA\071017A\0710F026.D 07/10/17 20:41
KWG1705098-1 J:\MS26\DATA\071017A\0710F027.D 07/10/17 20:59
KWG1705098-2 J:\MS26\DATA\071017A\0710F028.D 07/10/17 21:18
K1706268-001 J:\MS26\DATA\071017A\0710F029.D 07/10/17 21:36
K1706268-002 J:\MS26\DATA\071017A\0710F030.D 07/10/17 21:55
K1706268-003 J:\MS26\DATA\071017A\0710F031.D 07/10/17 22:13
K1706268-004 J:\MS26\DATA\071017A\0710F032.D 07/10/17 22:32
K1706268-001 J:\MS26\DATA\071017A\0710F033.D 07/10/17 22:50
K1706268-002 J:\MS26\DATA\071017A\0710F034.D 07/10/17 23:09
K1706268-003 J:\MS26\DATA\071017A\0710F035.D 07/10/17 23:28
12:10:50 Form 4A - Organic Page 1 of
SuperSet Reference: RR199659
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

Stericycle Environmental Solutions, Inc.
Georgetown ISB/STRCL-001

Water

Lab Control Sample

KWG1705098-3

EPA 3535A
8270D SIM

This Lab Control Sample applies to the following analyses:

Sample Name
Method Blank
CG-FB-061517MS
CG-FB-061517DMS
CG127-40-BL-061517
CG127-75-BL-061517
CG-DU-061517
CG-FB-061517
CG127-40-BL-061517
CG127-75-BL-061517
CG-DU-061517

Printed:  07/12/2017

u:\Stealth\Crystal.rpt\Form4LCS.rpt

12:10:56

Lab Code
KWG1705098-5
KWG1705098-1
KWG1705098-2
K1706268-001
K1706268-002
K1706268-003
K1706268-004
K1706268-001
K1706268-002
K1706268-003

QA/QC Report

Lab Control Sample Summary
1,4-Dioxane by GCMS

File ID

Instrument ID:
File ID:

Level:
Extraction Lot:

JA\MS26\DATA\071017A\0710F024.D
JA\MS26\DATA\071017A\0710F027.D
JA\MS26\DATA\071017A\0710F028.D
JA\MS26\DATA\071017A\0710F029.D
JA\MS26\DATA\071017A\0710F030.D
JA\MS26\DATA\071017A\0710F031.D
JA\MS26\DATA\071017A\0710F032.D
JA\MS26\DATA\071017A\0710F033.D
JA\MS26\DATA\071017A\0710F034.D
JA\MS26\DATA\071017A\0710F035.D

Form 4B - Organic

Page 63 of 70

Service Request:
Date Extracted:
Date Analyzed:
Time Analyzed:

MS26

K1706268
06/21/2017
07/10/2017
20:22

JA\MS26\DATA\071017A\0710F025.D

Low
KWG1705098

Date Time
Analyzed Analyzed
07/10/17 20:04
07/10/17 20:59
07/10/17 21:18
07/10/17 21:36
07/10/17 21:55
07/10/17 22:13
07/10/17 22:32
07/10/17 22:50
07/10/17 23:09
07/10/17 23:28
Page 1 of
SuperSet Reference: RR199659



ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Analyzed: 07/10/2017
Time Analyzed: 16:59
Tune Summary
1,4-Dioxane by GCMS
File ID: J:\MS26\DATA\071017A\0710F014.D
Instrument ID: MS26 Analysis Method: 8270D SIM
Column: Analysis Lot: KWG1705711
Target Relative Lower Upper Relative Raw Result
Mass to Mass Limit% Limit% Abundance % Abundance Pass/Fail
51 198 10 80 14.0 370124 PASS
68 69 0 2 1.5 7154 PASS
69 198 100 18.3 481460 PASS
70 69 0 2 0.5 2211 PASS
127 198 10 80 349 921149 PASS
197 198 0 2 0.4 9686 PASS
198 442 30 100 57.9 2636288 PASS
199 198 5 9 6.6 173386 PASS
275 198 10 60 32.1 847445 PASS
365 442 1 50 2.4 107901 PASS
441 443 0 100 77.2 676053 PASS
442 442 100 100 100.0 4550314 PASS
443 442 15 24 19.2 875840 PASS
Time
Sample Name Lab Code File ID Analyzed Q
Continuing Calibration Verification KWG1705811-2 J:\MS26\DATA\071017A\0710F023.D 07/10/2017 19:45
Method Blank KWG1705098-5 J:\MS26\DATA\071017A\0710F024.D 07/10/2017 20:04
Lab Control Sample KWG1705098-3 J:\MS26\DATA\071017A\0710F025.D 07/10/2017 20:22
Duplicate Lab Control Sample KWG1705098-4 J:\MS26\DATA\071017A\0710F026.D 07/10/2017 20:41
CG-FB-061517MS KWG1705098-1 J:\MS26\DATA\071017A\0710F027.D 07/10/2017 20:59
CG-FB-061517DMS KWG1705098-2 J:\MS26\DATA\071017A\0710F028.D 07/10/2017 21:18
CG127-40-BL-061517 K1706268-001 J:\MS26\DATA\071017A\0710F029.D 07/10/2017 21:36
CG127-75-BL-061517 K1706268-002 J:\MS26\DATA\071017A\0710F030.D 07/10/2017 21:55
CG-DU-061517 K1706268-003 J:\MS26\DATA\071017A\0710F031.D 07/10/2017 22:13
CG-FB-061517 K1706268-004 J:\MS26\DATA\071017A\0710F032.D 07/10/2017 22:32
CG127-40-BL-061517 K1706268-001 J:\MS26\DATA\071017A\0710F033.D 07/10/2017 22:50
CG127-75-BL-061517 K1706268-002 J:\MS26\DATA\071017A\0710F034.D 07/10/2017 23:09
CG-DU-061517 K1706268-003 J:\MS26\DATA\071017A\0710F035.D 07/10/2017 23:28
Results flagged with an asterisk (*) indicate the analysis performed outside specified tune window
Printed:  07/12/2017 12:11:09 Form 5 - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form5.rpt
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Calibration Date: 07/10/2017

Initial Calibration Summary
1,4-Dioxane by GCMS

Calibration ID: CAL15465 Column: MS

Instrument ID: MS26

Level ID File ID Level ID File ID

A J\MS26\DATA\071017\0710F016.D E J\MS26\DATA\071017\0710F020.D

B J\MS26\DATA\071017\0710F017.D F J\MS26\DATA\071017\0710F021.D

C J\MS26\DATA\071017\0710F018.D G J\MS26\DATA\071017\0710F022.D

D J\MS26\DATA\071017\0710F019.D
Level Level Level Level Level

Analyte Name ID  Amt RRF ID  Amt RRF ID  Amt RRF ID  Amt RRF ID Amt RRF

1 4-Dioxane A 20 0457 ' B 40 0378 ! C 10 0409 ! D 20 0413 ' E 50 0419
F 100 0422 ' G 200 0401 : :

1,4-Dioxane-dS8 A 20 0428 ' B 40 0395 ' C 10 0394 : D 20 0420 ' E 50 0418
F 100 0418 ! G 200 0.403 : :

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  07/12/2017 12:11:15 Form 6A - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form6iNew.rpt Page 65 Of 70 SuperSet Reference: RR199659



ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Calibration Date: 07/10/2017

Initial Calibration Summary
1,4-Dioxane by GCMS

Calibration ID: CAL15465 Column: MS
Instrument ID: MS26
Calibration Evaluation RRF Evaluation
Compound Eval. Control Average Minimum
Analyte Name Type Fit Type Eval. Result Q Criteria RRF Q RRF
1,4-Dioxane MS AverageRF % RSD 5.8 <20 0.414 0.01
1,4-Dioxane-d8 SURR AverageRF % RSD 32 <20 0.411 0.01

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  07/12/2017 12:11:15 Form 6A - Organic Page 2 of
u:\Stealth\Crystal.rpt\Form6iNew.rpt Page 66 Of 70 SuperSet Reference: RR199659




ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Calibration Date: 07/10/2017
Date Analyzed: 07/10/2017

Second Source Calibration Verification
1,4-Dioxane by GCMS

Calibration Type: Internal Standard Calibration ID: CAL15465
Analysis Method: 8270D SIM Units: ng/ml
File ID: JA\MS26\DATA\071017\0710F023.D

Average SSv
Analyte Name Expected Result RF RF %D %Drift Criteria Curve Fit
1,4-Dioxane 20 20 0.414 0.406 -2 NA +30 % AverageRF

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound 1 CCC Compound

Printed:  7/12/2017 12:11:36 Form 6B - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form6SS.rpt Page 67 Of 70 SuperSet Reference: RR199659



Client:
Project:

Calibration Type:
Analysis Method:

File ID:

Analyte Name

1,4-Dioxane
1,4-Dioxane-d8

ALS Group USA, Corp. dba ALS Environmental

QA/QC Results

Stericycle Environmental Solutions, Inc.
Georgetown ISB/STRCL-001

Continuing Calibration Verification Summary
1,4-Dioxane by GCMS

Internal Standard
8270D SIM

J2\MS26\DATA\071017A\0710F023.D

Min Average CCVv
Expected  Result RF RF RF %D
20 20 0.01 0414 0.406 -2
20 20 0.01 0411 0.419 2

Results flagged with an asterisk (*) indicate values outside control criteria.

¥ SPCC Compound

Printed:

7/12/2017

u:\Stealth\Crystal.rpt\Form7.rpt

1 CCC Compound

12:11:39

Form 7 - Organic

Page 68 of 70

SuperSet Reference:

Service Request:
Date Analyzed:

Calibration Date:
Calibration ID:
Analysis Lot:

Units:

% Drift Criteria
NA +20
NA +20
RR199659

K1706268
07/10/2017

07/10/2017
CAL15465
KWG1705711
ng/ml

Curve Fit

AverageRF
AverageRF
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001
Analysis Run Log
1,4-Dioxane by GCMS
Analysis Method: 8270D SIM Analysis Lot: KWG1705711
Instrument ID: MS26
Date Date

Analysis Start Analysis Finish
File ID Sample Name Lab Code Started Time | Q Finished Time
0710F014.D GC/MS Tuning - Decafluorotriphenylphospf KWG1705811-1 7/10/2017 | 16:59 7/10/2017 | 17:09
0710F023.D Continuing Calibration Verification KWG1705811-2 7/10/2017 | 19:45 7/10/2017 | 19:55
0710F024.D Method Blank KWG1705098-5 7/10/2017 | 20:04 7/10/2017 | 20:14
0710F025.D Lab Control Sample KWG1705098-3 7/10/2017 | 20:22 7/10/2017 | 20:32
0710F026.D Duplicate Lab Control Sample KWG1705098-4 7/10/2017 | 20:41 7/10/2017 | 20:51
0710F027.D CG-FB-061517MS KWG1705098-1 7/10/2017 | 20:59 7/10/2017 | 21:09
0710F028.D CG-FB-061517DMS KWG1705098-2 7/10/2017 | 21:18 7/10/2017 | 21:28
0710F029.D CG127-40-BL-061517 K1706268-001 7/10/2017 | 21:36 7/10/2017 | 21:46
0710F030.D CG127-75-BL-061517 K1706268-002 7/10/2017 | 21:55 7/10/2017 | 22:05
0710F031.D CG-DU-061517 K1706268-003 7/10/2017 | 22:13 7/10/2017 | 22:23
0710F032.D CG-FB-061517 K1706268-004 7/10/2017 | 22:32 7/10/2017 | 22:42
0710F033.D CG127-40-BL-061517 K1706268-001 7/10/2017 | 22:50 7/10/2017 | 23:00
0710F034.D CG127-75-BL-061517 K1706268-002 7/10/2017 | 23:09 7/10/2017 | 23:19
0710F035.D CG-DU-061517 K1706268-003 7/10/2017 | 23:28 7/10/2017 | 23:38
0710F036.D 277777 277777 7/10/2017 | 23:46 7/10/2017 | 23:56
0710F037.D 277777 277777 7/11/2017 | 00:05 7/11/2017 | 00:15
0710F038.D 7727777 7727777 7/11/2017 | 00:23 7/11/2017 | 00:33
0710F039.D 277777 277777 7/11/2017 | 00:42 7/11/2017 | 00:52
0710F040.D 277777 277777 7/11/2017 | 01:00 7/11/2017 | 01:10
0710F041.D 7727777 7727777 7/11/2017 | 01:19 7/11/2017 | 01:29
0710F042.D 277777 277777 7/11/2017 | 01:37 7/11/2017 | 01:47
0710F043.D 277777 277777 7/11/2017 | 01:56 7/11/2017 | 02:06
0710F044.D 7727777 7727777 7/11/2017 | 02:14 7/11/2017 | 02:24
0710F045.D 277777 277777 7/11/2017 | 02:33 7/11/2017 | 02:43
0710F046.D 277777 277777 7/11/2017 | 02:51 7/11/2017 | 03:01
0710F047.D 7727777 7727777 7/11/2017 | 03:10 7/11/2017 | 03:20
0710F048.D 277777 277777 7/11/2017 | 03:28 7/11/2017 | 03:38
0710F049.D 277777 277777 7/11/2017 | 03:47 7/11/2017 | 03:57
0710F050.D 7727777 7727777 7/11/2017 | 04:06 7/11/2017 | 04:16
0710F051.D 277777 277777 7/11/2017 | 04:24 7/11/2017 | 04:34
0710F052.D 277777 277777 7/11/2017 | 04:43 7/11/2017 | 04:53
Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis
Printed:  07/12/2017 12:11:43 Form 8 - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form8.rpt
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Results
Client: Stericycle Environmental Solutions, Inc. Service Request: K1706268
Project: Georgetown ISB/STRCL-001 Date Extracted: 06/21/2017
Sample Matrix: Water
Extraction Prep Log
1,4-Dioxane by GCMS
Extraction Method: EPA 3535A Extraction Lot: KWG1705098
Analysis Method: 8270D SIM Level: Low
Date Date Sample Final
Sample Name Lab Code Collected  Received Amount Volume % Solids Note
CG127-40-BL-061517 K1706268-001 06/15/17 06/16/17 10ml 2ml NA
CG127-40-BL-061517DL K1706268-001 06/15/17 06/16/17 10ml 2ml NA
CG127-75-BL-061517 K1706268-002 06/15/17 06/16/17 10ml 2ml NA
CG127-75-BL-061517DL K1706268-002 06/15/17 06/16/17 10ml 2ml NA
CG-DU-061517 K1706268-003 06/15/17 06/16/17 10ml 2ml NA
CG-DU-061517DL K1706268-003 06/15/17 06/16/17 10ml 2ml NA
CG-FB-061517 K1706268-004 06/15/17 06/16/17 10ml 2ml NA
Method Blank KWG1705098-5 NA NA 10ml 2ml NA
CG-FB-061517MS KWG1705098-1 06/15/17 06/16/17 10ml 2ml NA
CG-FB-061517DMS KWG1705098-2 06/15/17 06/16/17 10ml 2ml NA
Lab Control Sample KWG1705098-3 NA NA 10ml 2ml NA
Duplicate Lab Control Sample KWG1705098-4 NA NA 10ml 2ml NA
Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis
Printed:  07/12/2017 12:11:47 Form 9 - Organic Page 1 of
u:\Stealth\Crystal.rpt\Form9L.rpt SuperSet Reference: RR199659

Page 70 of 70



ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

T :+1 360577 7222
F:+1 360 636 1068
www.alsglobal.com

July 18, 2017 Analytical Report for Service Request No: K1706565

Duane Beery

Stericycle Environmental Solutions
18000 72nd Ave SW

Kent, WA 98032

RE: Georgetown ISB / STRCL-001

Dear Duane,

Enclosed are the results of the sample(s) submitted to our laboratory June 23, 2017
For your reference, these analyses have been assigned our service request number K1706565.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Client Services
Manager

Page 1 of 84


kurt.clarkson
Signature


ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626
T: +1360577 7222

F: +1 360 636 1068
www.alsglobal.com

Table of Contents

Acronyms
Quialifiers
State Certifications, Accreditations, And Licenses
Case Narrative
Chain of Custody
General Chemistry
Metals
1,4-Dioxane by GCMS
Raw Data
General Chemistry
Metals
1,4-Dioxane by GCMS
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.
The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.

The result is an estimated value.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ )
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WA01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oqa.html WA005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544
Wyoming (EPA Region 8)  |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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Case Narrative

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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ALS ENVIRONMENTAL

Client: Stericycle Environmental Solutions, Inc. Service Request No.: K1706565
Project: Georgetown [JB/STRCL-001 Date Received: 06/23/17
Sample Matrix:  Water

Case Narrative

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all
of the associated raw data for each of the analyses. When appropriate to the method, method blank results have been
reported with each analytical test.

Sample Receipt

Three water samples were received for analysis at ALS Environmental on 06/23/17. The samples were received in
good condition and consistent with the accompanying chain of custody form. The samples were stored in a
refrigerator at 4°C upon receipt at the laboratory.

General Chemistry Parameters

Divalent Iron (Ferrous Iron) by ApplEnvMic7-87-1536-1540:

All samples were received past holding time. The analysis was performed as soon as possible after receipt by the
laboratory. The data was flagged to indicate the holding time violation.

No other anomalies associated with the analysis of these samples were observed.

Total Metals

No other anomalies associated with the analysis of these samples were observed.

1.4-Dioxane by EPA Method 8270

No other anomalies associated with the analysis of these samples were observed.

Approved by
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Signature


Chain of Custody

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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CHAIN OF CUSTODY

ALS)Enuironmental
1317 South 13th Ave., Keiso, WA 98626 | +1 380 577 7222 | +1 800 695 7222 | +1 360 636 1068 (fax) PAGE \ OF COC#H

PROJECT NAME .. N :

(e e pUN) ?D A . &Q
FROJECT NUMBER S‘.‘-R Ci ~Op Lf . S £y fg.’ g
FROJEGT MANAGER YASYA (A4 R&A v . é) 3 6}“9 i) S
TOMPANY NAME t e_- £ - Q z 7 g {
ADDRESS - = R g 5 g g O‘\Hég -~
TIVETATEZIP ‘O% L7 '/\Jp C‘,Q“‘ % ?ofc';‘E ): ~ Oéu §

YaidAtle A WA ARO2R SRIGEY €18/, ofs 8] EINS
. ey o— - ) &
E-MAIL ADDRE! L‘LD(Z“UEZ @DOF‘A]MC ;E_? ’ :i-? olo 50.;_;, Qr;.?g . )
FHONE & Zgg :3“?_72—2 % FAX # LY OW ‘% = L\E’% Q?D g -O:.
SAMPLER‘SSFG% lg\/\ o~ = < 5 £ éo":? 5 <+ N
= & 3
- 0818 [S5/85) < {§ REMARKS
SAMPLE LD. DATE TIME LAB 1D, [MATRIX Ne) ~ ar

(6-117-Ho -Dp. 7217 o @ A4S il X >
Cér-9 117-yppeza] T | |1~ 10 i Y ¥ )\
(-7 7D propzza 04 Tp7| (105 Aad K K&

REPORT REQUIREMENTS

INVOICE INFORMATION

Circle which metals are to be analyzed:

PO. # y .
1. Routine Report: Method Bill To: 1 — E Total Metals: Al As Sb Ba Be B Ca Cd Coc Cr Cu Pb Mg Mn Mec Ni K Ag Na Se Sr Tl Sn V Zn Hg
Blank, Surrogate, as Dissolved Matals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se S TI Sn V Zn Hg
required
*INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: {CIRCLE ONE)
—— ll. Report Dup., MS, MSD as | TURNAROUND REQUIREMENTS [ SPECIAL INSTRUCTIONS/COMMENTS:
required 24 hr. 48 hr.
i, CLP Like Summary 5 day
t —
(no raw data) 2{ Standard (15 working days)
____ W. Data Validation Report Provide FAX Results
V. EDD
Requested Report Date [] Sample Shipment contains USDA regulated soil samples (check box if applicable)
RELINQUHSHED BY: B_ECEIVED BY: RELINQUISHED BY: Q CEiVED,BY:;f"
Ve Odzn \$49 _FEDEX wwvee LBlE 9920
Signature P Date/Time ignatute \Date/'ﬂme Signature Date/Time Signatyre N “Datp/Time -
Lutas Fgm v S _ E A ;ig%,‘i}_a gfﬂgpf %2 3
Printed Name Firm Printed Nam Firm Printed Name Firm Prifited Name irm
Copyright 2012 by ALS Group
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\D } e Cooler Receipt and Preservation Form
Ot

Client : , Siﬁvlce Request K17 6)& @5 >
Received: u) 2/’} Z’1? Opened: {ﬁ/}«? //;L By: /A» Unloaded: {g/lz”l {{ ! T

-~

1. Samples were received via?  USPS 6&1 Et: UPs DHL  PDX Courier  Hand Delivered

2. Samples were received in: {circle) Envelope Other . NA

7 |
3.  Were custody seals on coolers? If yes, how many and where? /[Sr-¢ ¢ ’f}/?}z@"}{”

If present, were custody seals intact? @ N [f present, were they signed and dated? ! @) N

NEITWE)

4. Packing material: Inserts Bagg.'eﬁw Bu@f’i H{;@ﬁ Gel Packs 2Dy fee Sleeves o
5. Were custody papers properly filled out (ink, signed, etc.)? NA {11’{ N
6.  Were samples received in good condition (temperature, unbroken)? [Indicate in the table below. NA \; N
If applicable, tissue samples were received: Frozen  Partially Thawed  Thawed A
7. Were all sample labels complete (i.c analysis, preservation, etc.}? NA Y N
8. Did all sample 