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1. INTRODUCTION

This report presents the findings from the Phase II in-situ remediation of areas with residual
groundwater contamination at the Boomsnub/Airco Superfund Site (Site) located in Hazel Dell,
Washington (Figure 1). This remedial action is consistent with the 2000 Record of Decision
(U.S. Environmental Protection Agency [EPA] 2000) for the Site and the September 2015
Explanation of Significant Differences (ESD) (EPA 2015), which allows for in-situ treatment to
augment the contaminated groundwater extraction and treatment system. The remedial action is
being performed by Messer LLC (Messer) under a 2007 Consent Decree (EPA 2007) that
requires EPA oversight. Work was performed in accordance with the In-Situ Treatment of Areas
of Residual Contamination Pilot Study Results and Full-Scale Treatment Plan (EA Engineering,
Science, and Technology, Inc., PBC [EA] 2019). Messer’s consultant is EA, who is responsible
for implementing field efforts and cleanup at the Site on behalf of Messer.

11 BACKGROUND

The Site is divided into three operable units (OUs) to manage cleanup activities:
e OU-1, Boomsnub Soil;
e OU-2, BOC (Messer) trichloroethene (TCE) source; and
e OU-3, Site-Wide groundwater contaminated with volatile organic compounds (VOCs)
and chromium in a solute plume that extends approximately 2,000 feet (ft) downgradient
from source areas.
Soil related to OU-1 was removed during a series of Removal Actions, with chromium-
contaminated soil left in place underneath Boomsnub property site structures. A portion of the
chromium-contaminated soil left in place by the Removal Actions will be excavated after the
OU-3 groundwater treatment system is removed. Regarding OU-2 and OU-3, the primary
contaminants of concern (COCs) at the Site are TCE and hexavalent chromium. The COC
plumes originally extended west approximately 4,500 ft downgradient of the source area.
Significant efforts have been made to remediate the COCs. From 1990 to 2021, a groundwater
extraction and treatment system was in operation. The groundwater extraction and treatment
system was shut down on 3 January 2021 with EPA approval as the plume size and magnitude
were remediated significantly and the remaining TCE (concentrations less than 150 pg/L) are in
recalcitrant portions of the aquifer. The groundwater extraction and treatment system will
remain in an operational-ready state until remediation and attainment monitoring is complete and
the system can be decommissioned.

The Toe-of-Plume Pilot Study (TOPPS), an in-situ treatment test, was performed in 2006 to treat
an area of recalcitrant TCE contamination at the downgradient extent of TCE contamination.
During this Pilot Study, a reducing agent consisting of zero valent iron (ZVI) and a carbon
source (EHC®, a carbon microemulsion by PeroxyChem) was injected in the contaminated zone
of the aquifer using direct-push technology to determine its effectiveness at reducing residual
TCE concentrations to below established cleanup levels. The TCE concentrations in the TOPPS
monitoring wells have remained below the cleanup level since that time, indicating that the
TOPPS treatment was effective (EA 2007).

Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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To accelerate cleanup at the Site, EPA issued an Explanation of Significant Difference (ESD) to
the Record of Decision in September 2015 allowing the use of in-situ remediation to treat areas
of residual contamination. A Work Plan for the In-Situ Treatment of Areas of Residual
Contamination (EA 2018) was submitted to EPA in March 2018; EPA approved this Work Plan
in August 2018. The Work Plan describes two areas of concern (AOCs): (1) AOC-1, adjacent to
the VOC source area associated with OU-2; and (2) AOC-2, which is located along the center of
the plume in OU-3 (Figure 2). Both areas of residual contamination contain TCE at
concentrations exceeding the site groundwater cleanup level of 5 micrograms per liter (ug/L).

The Work Plan (EA 2018) prescribed a phased approach and methods for implementation of
in-situ remediation of the two areas of residual TCE contamination. The three phases described
by the Work Plan are: (1) design verification testing, (2) Phase I treatment (pilot testing), and
(3) Phase II treatment (full-scale treatment). The results of the design verification testing were
used to establish the locations, depths, and quantities for the Phase I treatment conducted in
October 2018. The Phase I treatment was a field-scale pilot test that targeted small portions of
the plume in AOC-1 and AOC-2 with higher concentrations of TCE to test product application
methods and rates, and to assess the effectiveness of the treatment in order to establish a work
plan for Phase II treatment. Direct-push drilling was used at both test locations to inject the
selected treatment products into the aquifer, creating a permeable reactive zone. The results of
Phase I treatment and the final work plan for Phase II treatment were described in the In-Situ
Treatment of Areas of Residual Contamination Pilot Study Results and Full-Scale Treatment
Plan (EA 2019) approved by EPA on 23 July 2019. The results of Phase II treatment are
presented in this report.

1.2 PROJECT OBJECTIVE

This report describes the methodology and results of the Phase II treatment. The overall
objective for the in-situ treatment is to achieve the groundwater cleanup levels in the areas of
residual contamination and accelerate closure of the Site.

The design for the Phase II treatment was documented in the /n-Situ Treatment of Areas of
Residual Contamination Pilot Study Results and Full-Scale Treatment Plan (EA 2019). The
Phase II work started in Fall 2019 (Phase I1A), with a break over the rainy season, and was
completed in Spring/Summer 2020 (Phase IIB). The following table provides the dates of each
phase of work:

Phase Dates
Design Verification Testing 18 August — 18 September 2018
Phase I Pilot Testing 15-30 October 2018
Phase II Full-Scale Treatment:
e Phase ITA 9 September — 19 October 2019
e Phase IIB 29 April — 1 August 2020
Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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1.3 PROJECT ORGANIZATION
This document is organized as follows:

e Phases IIA and IIB In-Situ Treatment are discussed in Section 2.
e Performance Monitoring is discussed in Section 3.

e Conclusions and recommendations are presented in Section 4.

e A list of references cited is provided in Section 5.

Appendix A provides EA’s subcontractor Regenesis’ Application Summary Report for the
AOC-1 injections. Appendix B (Phase IIA) and Appendix C (Phase IIB Round 1) provide Daily
Injection Reports. The findings of the Daily Injection Reports are summarized in Table 1.

Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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2. PHASE Il IN-SITU TREATMENT

Phase II injections were conducted in AOC-1 and AOC-2 as prescribed in the Treatment Plan
(EA 2019) and the work conducted is described in the following sections, with exceptions to the
Treatment Plan noted. Work in AOC-1 was conducted during Phase IIB while work in AOC-2
was conducted during Phases IIA and IIB. Figures 3 and 4 show the injection areas in AOC-1
and AOC-2, respectively.

As required in the Treatment Plan (EA 2019), different products were selected for treatment in
AOC-1 and AOC-2 due to the different depths of contamination and the magnitude of
contaminant concentrations in each area. As such, separate subcontractors were used to conduct
the injections, as described in the following descriptions of work.

Both injection programs at AOC-1 and AOC-2 utilize in-situ chemical reduction (ISCR) of
chlorinated volatile organic compounds (CVOCs) using ZVI. Injectable activated carbon was
also utilized in both AOCs to provide sorption capacity to remove the CVOCs from groundwater
and provide additional residence time for the ZVI to abiotically mineralize the CVOCs. The
injection programs also included injection of electron donors and dechlorinating bacteria to
enhance reductive dechlorination within the treatment rows as a treatment process. AOC-1 (as
the former source area) relies more on an ISCR remedy than enhanced bioremediation while
AOC-2 (the downgradient plume area) relies more on an enhanced reductive dechlorination
remedy to treat the lower concentrations of CVOC:s.

These two remediation processes are synergistic as the enhanced reducing conditions (i.e., low
dissolved oxygen [DO] nominally less than 0.5 milligrams per liter [mg/L] and highly reducing
conditions nominally less than -200 millivolts) created from ZVT are ideal for enhanced
reductive dechlorination when available electron donors are available or are provided through
injections.

The groundwater treatment program was designed to treat the dissolved-phase contaminants
(CVOCs) in the groundwater as it passes through each of the treatment rows (which were
oriented perpendicular to groundwater flow). The transects were installed nominally 150 ft from
each other in AOC-2 and 50 ft from each other in AOC-1. With a nominal groundwater velocity
of 120-200 ft/year (EPA 2000) and given the typical TCE retardation factor of approximately 2,
TCE in groundwater would take approximately 1 to 2 years in AOC-1 and 2-3 years in AOC-2
for a clean pore volume flush between treatment transects. For maximum contaminant level
(MCL) achievement, more than one pore volume flush will be required to account for matrix
back-diffusion of contaminants from the aquifer materials that are at a contaminant concentration
equilibrium with the groundwater being treated.

2.1 AOC-1

Work at AOC-1 consisted of product injections in six rows to treat TCE contamination and halt
downgradient migration through the establishment of treatment rows. The six rows of injections

Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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are shown in Figure 3 as Rows 9 through 14. The AOC-1 injections occurred in Phase IIB
between 7 July and 1 August 2020.

AOC-1 injections were handled by EA’s subcontractor, Regenesis, with field oversight provided
by EA. Regenesis prepared a separate Application Summary Report on their AOC-1 injections
(Appendix C). A direct-push drill rig was utilized to perform injections into treatment rows as
shown in Figure 3. Considerable effort was spent avoiding numerous buried utilities in this
active industrial area and public right-of-way. A vacuum truck was used to gently evacuate near-
surface soils in areas with dense utilities until the maximum depth of the utility corridor was
reached, prior to advancement of the direct-push drill rig in sensitive locations.

A total of 24,000 pounds (Ib) of PlumeStop® Liquid Activated Carbon™ (PlumeStop), 6,000 Ib
of PlumeStop® Liquid Activated Carbon™ with Sulfidated-MicroZVI™ (PlumeStop-S), 8,500 1b
of Sulfidated-MicroZVI™ (S-MicroZ V1), 2,000 Ib of 3-D Microemulsion® (3DME), 800 Ib of
Chemical Reduction Solution® (CRS), and 18 liters of Bio-Dechlor INOCULUM PLUS® (BDI)
were mixed with water and injected into six treatment rows in AOC-1.

PlumeStop is a colloidal biomatrix of 1- to 2-micrometer activated carbon particles that binds to
the aquifer matrix and removes contaminants from groundwater. S-MicroZ VI is a sulfidated
colloidal ZVI that promotes the destruction of chlorinated solvents. 3DME is a liquid emulsion
designed to enhance the reductive dechlorination process through anaerobic biodegradation.
CRS is an iron-based reagent that is mixed with 3DME to facilitate biogeochemical ISCR. BDI
is designed to augment the naturally present microbial communities where they are otherwise
insufficient to fully dechlorinate TCE through biodegradation. The S-MicroZVI, 3DME, CRS,
and BDI solution is relatively mobile and treats chlorinated solvents through anaerobic
bioremediation and abiotic destruction, whereas PlumeStop is less mobile and achieves
contaminant reduction by sequestering chlorinated solvents for S-MicroZ VI to remediate through
ISCR pathways. The Work Plan (EA 2018) provides further details on the chemical
characteristics of these products in Safety Data Sheets. The application balance for each AOC-1
treatment row is provided in Table 3 of Appendix A (Regenesis Application Summary Report).

In AOC-1, two different injectates were used for different treatment rows, based on area-specific
restrictions due to site infrastructure as further explained. In five of the rows, a mixture of
PlumeStop, PlumeStop-S, and S-MicroZV1 was used; these five treatment rows are labeled
Rows 9 through 13 in Figure 3 and are intended to treat upgradient groundwater that flows into
the treatment transect. In the sixth easternmost treatment row (Row 14 on Figure 3), a mixture
of S-MicroZVI, 3DME, CRS, and BDI was utilized. Row 14 was placed upgradient of the area
of residual contamination characterized by monitoring well AMW-12A in an area of the Messer
Gas Plant that has several utilities. Due to presence of utilities, Row 14 was located upgradient
of the target area therefore S-MicroZVI, 3DME, CRS, and BDI, a higher mobility solution, was
injected in Row 14 giving it the ability to migrate downgradient of the injection points and treat
the limited access areas near AMW-12A.

Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
Hazel Dell, Washington Phase II Report



Projects Nos. 1524092/1524099

Revision: 1

Page 7

EA Engineering, Science, and Technology, Inc., PBC May 2021

22 AOC-2

Work performed at AOC-2 consisted of injection of EHC® Plus by PeroxyChem and
bioaugmentation culture SDC-9™ by RNAS Remediation Products into the aquifer to create a
series of permeable reactive zones. Drilling and injections were conducted by Anderson
Environmental Consulting, LLC. EHC® Plus (consisting of lecithin-based organic carbon donor,
ZV1, and powdered activated carbon) augmented with SDC-9™ was injected into a total of

112 injection points. EHC® Plus degrades chlorinated solvents through the biotic, abiotic and
adsorption pathways, and SDC-9™ further enhances the biotic pathway by providing additional
bacterial culture to biodegrade the chlorinated solvents. The injection design consisted of rows
of injection points that were staggered to achieve coverage perpendicular to the groundwater
flow (Figures 3 and 4). Each injection point was placed 14 ft apart, based initially on
recommendations from the manufacturer, as confirmed during pilot testing during Fall 2018, and
as recommended in the Treatment Plan (EA 2019). Spacing was determined to allow overlap of
radius of influence from each injection point to the next to ensure continuity of product
throughout the treatment zones. At each injection point, product was injected every 2 ft at depths
indicated in Table 1. Injections primarily occurred in a bottom-up fashion due to frequent
surfacing occurring when top-down injections were performed.

The injectate was prepared onsite prior to injection with Anderson Environmental Consulting
LLC’s direct-push drill rig. Water low in DO was prepared by adding RNAS Remediation
Product Newman Zone Oxygen Scavenger to a tank of water and allowing the product to react
overnight. In the morning, EHC® Plus and the bioaugmentation culture SDC-9™ by RNAS
Remediation Products were mixed into the tank of low DO water. The drilling contractor then
used Geoprobe® 7822DT and 3230DT direct-push drill rigs to inject the slurry into the target
treatment zones.

To distribute the solid slurry of EHC® Plus (30-40 percent solids) into the formation, a narrow
flow path is created to allow the slurry to flow through the target soils. The flow path is created
by injecting at down-hole injection pressure rates sufficient to overcome the natural matrix
cohesion and overburden pressure. Using a dry soil weight of approximately 100 1b per cubic ft,
overburden pressure at 120 ft below ground surface is approximately 83 1b per square inch (psi).
Matrix cohesion was not determined; however, for the purposes of this injection testing, the goal
was to aim for injection pressures between 85 and 125 psi to initiate flow. Pressure drops as the
slurry migrates out into the target soil. Distribution away from the injection point is controlled
by the energy losses along its length or, in this case, the time it takes to inject the target volume
of EHC® Plus at the design injection rates. Therefore, pressure drops/losses are not accounted
for in the initial injection pressure goal.

Gauge pressure during testing was measured and reported from a location between the injection
pump and the drill rig. Injection gauge pressures typically ranged from 25 to 300 psi, with a bulk
of injections occurring around 200 psi to create distribution into the aquifer based on site-specific
conditions. Pressure losses due to the DPT tooling and injection nozzle require approximately
125 psi to overcome, indicating that the many injections occurred either within or slightly above
the range of downhole injection pressure objectives described in the Treatment Plan. Occasional
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pressure spikes were observed in areas that were already saturated with product or had tighter
soils such as silts, spiking as high as 700 psi. Typically, the higher pressures were observed
when the injection nozzles clogged, thus requiring added pressure to overcome resistance within
the injection nozzle. The observed spikes were limited in duration (typically 5 minutes or less)
and are not expected to have negatively impacted product placement. Pressures are reported in
Daily Injection Reports provided in Appendix B (Phase ITA) and Appendix C (Phase IIB Round

1).
2.2.1 Phase 1A Injections

Phase IIA injections were completed at AOC-2 between 9 September and 19 October 2019.

A total of 43,508 Ib of EHC® Plus augmented with SDC-9 Bioaugmentation Culture was injected
throughout Phase IIA at 70 injection points. This total meets the quantity of injectate specified
by the Treatment Plan (EA 2019). Treatment rows established in AOC-2 during Phase IIA are
shown Figure 4 as Rows 4 through 8, with additional product injected at the beginning of Row 3.
Table 1 provides details on the injections that occurred during Phase IIA, and Daily Injection
Reports are provided in Appendix B.

During injection of Row 8, a hydraulic connection was made with the filter pack of monitoring
well AMW-59 and injectate flowed into the well casing. After subsurface pressures subsided
and groundwater conditions returned to baseline, a drilling contractor used a well development
rig to bail out the injectate and then redevelop the monitoring well.

As shown in Figure 4, locations of Phase IIA injections were adjusted in Row 8 from the planned
locations shown in the Treatment Plan (EA 2019) in order to get treatment closer to monitoring
wells MW-14C and MW-14E, which are both in limited access locations immediately
downgradient of a major roadway, NE St. Johns Road. As shown on the figure, installing a
treatment transect upgradient of the MW-14C and MW-14E was not possible due to NE St.
Johns Road. Therefore, the injection wells were adjusted in Row 8 to maximize distribution in
the areas of MW-14C and MW-14E while still providing a continuous treatment transect.

Additional injection points were added in Row 3 utilizing the remaining injectate from Rows 4
through 8. These additional injection points were completed to provide additional passive
treatment of groundwater before flowing under NE 78™ Street. Available injectate remained
after completing injections in Rows 4 through 8 due to a few injection locations in Row 8 not
achieving the number of injections proposed in the Treatment Plan due to subsurface conditions
(as shown in Table 1), and due to ordered product quantity exceeding the calculated necessary
product mass. These two variations from the approved plan were implemented to improve the
performance of the injection remedy.

2.2.2 Phase IIB Injections

Phase IIB injections were completed at AOC-2 between 29 April and 22 May 2020. Daily
Injection Reports are provided in Appendix C. During Phase IIB, EHC® Plus with SDC-9™ was
injected into three treatment rows in AOC-2, shown in Figure 4 as Rows 1 through 3,

Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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downgradient of the Phase IIA injection locations. A total of 20,741 1b of EHC® Plus was
injected at 42 injection points in Phase IIB. Table 1 provides details on the injections that
occurred during Phase I1IB.

While the alignment of Rows 1 through 3 was placed as intended by the Treatment Plan (EA
2019) during Round 1, the rows could not be placed as close to the NE 78" Street sidewalk as
intended by the design, as overhead powerlines restricted access once an overhead safety buffer
for the drill rig was factored in. As a result, these rows were shifted approximately 10 feet
northward from the locations proposed in the Treatment Plan. Additional minor positional
accommodations were made for Luke Jensen Park landscaping, irrigation lines, trees, and steep
slopes.

As noted in the Daily Injection Reports (Appendix C), injections were more difficult in Rows 1
and 2 than in the upgradient rows due to less permeable aquifer sediments at these locations,
with higher pressures and surfacing of product occurring on a number of points. As a result, not
all points successfully reached the maximum depths or volumes laid out in the Treatment Plan
(EA 2019). Row 1 received 90 percent of the designed injection volume while Row 2 received
the full injection volume with some locations receiving more than the designed injection volume
and others receiving less (Table 1). Given that pressurized injections could not move injectate
into the finer-grained/lower permeability zones of the aquifer, it is reasonable to assume that
groundwater (with CVOCs) does not transport through these lower permeability areas.
Therefore, it is logical to augment the higher permeability zones with the additional injectate.
Based on the total injection volume assessment and localized groundwater flowing through more
permeable zones where injectate was received, reduced treatment performance from these site-
specific conditions is not expected.

Row 3B was added at the end of the Phase IIB AOC-2 field event to use extra EHC® Plus
product that could not be successfully injected into Rows 1 and 2 due to product surfacing issues
from lower permeability aquifer material. The location of this additional row was chosen to
maximize treatment of groundwater prior to flowing beneath NE 78" Street, which was
inaccessible to drilling. Although located approximately 350 ft to the southeast, this additional
row is located upgradient of monitoring well PZ-39 and will have a beneficial effect on TCE
concentrations in that well in approximately 2 years. This variation from the approved plan is
expected to improve performance of the injection remedy.
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3. PERFORMANCE MONITORING

Groundwater monitoring was conducted both before and after the Phase II product injections to
assess the performance of the treatment relative to achieving site groundwater cleanup levels.
Sampling was also performed to monitor temporary water quality changes associated with the
injected treatment products. Full laboratory results and data validation packages for the
analytical data presented in this report are provided in the Spring and Fall Progress and
Groundwater Monitoring Reports associated with the year in which the data was collected. For
the fall 2020 sampling event, results are included in the 2020 Annual Report. February 2021
results presented in this report will have laboratory results and data validation reported in the
2021 Semiannual Report.

3.1 MONITORING APPROACH

Groundwater samples were collected from downgradient performance monitoring wells in
AOC-1 and AOC-2 during semi-annual sampling events before and after Phase IIA and Phase
IIB injections. To measure the performance of the injections to groundwater quality, 13
monitoring wells were selected as performance monitoring wells to assess AOC-wide
groundwater treatment effectiveness over time. In general, performance wells were selected
based on their downgradient or proximate position to treatment transects and were above the
MCL prior to injections. The summary table below and Table 1 provide the list of performance
monitoring well(s) and the nearest upgradient treatment row.

Performance Monitoring Wells

First Performance
Treatment Performance Monitoring Monitoring Sample
Row Number | Phase Month/Year injected Wells Collection Date
AOC-2

1 11B May 2020 MW-20D October 2020

2 11B May 2020 PZ-39, MW-38 October 2020

3 1B May 2020 MW-19D, PZ-39 Jan. 2020 (MW-19D)

Oct. 2020 (PZ-39)

3B 11B May 2020 PZ-39 October 2020

4 1A September 2019 None! —

5 1A September 2019 None? —

6 I,IIA | October 2018/October 2019 MW-18D, MW-18E January 2019

7 ITA October 2019 MW-18D, MW-18E January 2020

October 2019 AMW-59, MW-14E, MW- January 2020
8 1A
14C
AOC-1

9 11B July 2020 None! —

10 11B July 2020 None! —

11 1IB July 2020 MW-1A February 2021

12 11B July 2020 None! —

13 11B July 2020 AMW-1A February 2021

14 11B July 2020 AMW-12A, AMW-2A October 2020

Notes:
Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination
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Distribution of treatment zones was designed to treat the total distribution of contaminant mass at the time of
treatment. Therefore, rows such as Rows 5, 9, 10, and 12, were placed in areas of residual contamination and
downgradient performance wells associated with another row/transect are utilized for performance. Rows 9
and 10 are transects at the end of the targeted treatment area (Figure 3).

2 MW-15E is on the edge of Row 5 but did not have TCE concentrations above the 5 ng/L MCL prior to
injections; therefore, it cannot function as an effective performance monitoring location.

Table 1 also identifies whether the sampling events were prior to or after the injection events
(Phase I, ITA, or IIB) to allow the assessment the potential geochemical effects from the
injections at the performance well locations. It is noted that some performance well locations
such as PZ-39 will take more time to affect the groundwater quality in this area (Section 2.2.2)
based on treatment transect distance from the performance monitoring well location and based
on TCE transport velocity in groundwater.

Groundwater samples were analyzed by ALS Environmental of Kelso, Washington. The
sampling effort was designed to measure concentration changes in the primary COCs and to
monitor the aquifer for evidence of immediate TCE degradation (i.e., abiotic processes from the
ISCR) and/or enhanced biodegradation (i.e., biotic process from enhanced reductive
dechlorination), and desired changes in the groundwater geochemistry that are associated with
the injected products.

Groundwater samples were analyzed for CVOC:s to assess potential reductions in TCE and
formation/reduction of daughter products such as cis-1,2-dichloroethene (DCE) and vinyl
chloride from enhanced reductive dechlorination processes. Molar concentrations of
tetrachloroethylene (PCE), TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride were also
calculated to track total CVOC concentrations during remediation (Table 2). Molar
concentrations are used to remove the mass bias when considering concentrations of compounds
with different masses. For example, if one mole of PCE is degraded to one mole of TCE, the
total number of moles of CVOCs remaining in the subsurface has not changed. However, the
mass of PCE is greater than the mass of TCE; therefore, the mass-based concentration (i.e.,
micrograms per liter) of total CVOCs would be smaller. Therefore, the molar concentration is
used to compare the amount of contaminant remaining without a bias due to the different masses
of the compounds at different stages of degradation. This comparison also ensures that full
dechlorination is occurring and that breakdown of TCE is not just stalled at cis-1,2-DCE or vinyl
chloride.

Samples were also analyzed for other parameters that provide evidence of enhanced geochemical
conditions for accelerated CVOC reductions or potential temporary conditions such as elevated
metals. The distance of the performance wells from the passive treatment transects is a
consideration on whether changes in these secondary parameters can be expected. These
secondary parameters include:

e Dissolved Hydrogen Gases (Ethane, Ethene, and Methane)—Ethene and ethane are the benign
end-products of reductive dechlorination of CVOCs such as TCE. Increased ethene and ethane
are direct evidence of reductive dechlorination. Methane is produced during microbial
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degradation of injected carbon substrates. Increased methane concentrations are indicative of
increased biological activity during reductive dechlorination.

e Dissolved Organic Carbon (DOC) or Total Organic Carbon (TOC)—Enhanced reductive
dechlorination generally occurs when DOC/TOC concentrations are above 10 mg/L.

e Chemical Oxidant Demand (COD)—Increases of COD in groundwater are indicators of organic
carbon (from electron donor injections or microbial biomass) in the aquifer.

e Arsenic, Magnesium, and Manganese—Arsenic is also known to release from natural soils to
groundwater in areas of reducing groundwater conditions when groundwater redox conditions
are at or below the Eh for iron reduction and the dissolution of ferric oxides also releases arsenic
(American Petroleum Institute 2011). Increased arsenic concentrations in groundwater are
common temporary effects during enhanced bioremediation remediation when reducing
conditions are produced to remediate CVOCs. A temporary increase in arsenic can be expected
but attenuation of arsenic in groundwater is expected when the aquifer is restored (or
groundwater mobilizes) to aerobic conditions. Arsenite is reoxidized to the less soluble arsenate
(American Petroleum Institute 2011). Temporary increases in magnesium and manganese can
also be expected during in-situ remediation under reducing conditions.

e Iron and Dissolved Iron—Increases in iron can be expected when groundwater has been in
contact with ZVI.

o Volatile Fatty Acids (VFAs)—\VFAs are produced from the utilization of organic carbon by
microbes during reductive dechlorination when bacteria ferment the injected carbon/electron
donors. Increases in VFAs are associated with enhanced reductive dechlorination. VFAs are
short-lived and are consumed relatively quickly to also support the reductive dechlorination
process.

e Sulfate and Nitrate—Deletion of natural nitrate and/or sulfate indicates reducing conditions
that are favorable for reductive dechlorination.

e Chloride—Chloride concentrations will increase when reductive dechlorination occurs. CVOC
concentrations are generally low (less than 150 pg/L). therefore, observable changes in chloride
concentrations from reductive dechlorination are not expected.

e DO and Oxidation Reduction Potential—Reductive dechlorination (i.e., electron donor addition)
and abiotic transformation (i.e., ZVI) of CVOCs are optimal under low DO (less than 0.5 mg/L)
and with oxidation reduction potential less than 200 mV. Due to the sensitive nature of the field
instruments, these parameters were not considered during the data evaluation.

o Alkalinity—Alkalinity is a measure of the aquifers natural buffering capacity. Low alkalinity
groundwater is susceptible to rapid pH changes, which can occur when VFAs are formed during
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reductive dechlorination. The aquifer generally has adequate buffering capacity (i.e., greater
than 100 mg/L); therefore, changes in pH are not expected during reductive dichlorination.

3.2 AOC-1 MONITORING RESULTS

In AOC-1, samples were collected at the following four locations: AMW-1A, AMW-2A,
AMW-12A, and MW-1A. The four performance well locations are used to assess the
effectiveness of the treatment for the AOC-1 that is impacted above the MCLs (Figure 3).

Overall, the results to date support that the in-situ injection program is reducing TCE
concentrations (and breakdown products) through abiotic and biotic processes at AOC-1, with
two of four wells (MW-1A and AMW-1A) achieving the MCL for TCE and daughter products.

As previously noted, the primary remediation process for AOC-1 is ISCR with the secondary
process of enhanced reductive dechlorination. Due to site constraints, Row 14 had to be installed
potentially upgradient of the TCE impacts above the MCL. If an ISCR treatment transect was
installed at this upgradient location, it would treat relatively “clean” groundwater and would only
flush the groundwater impacts downgradient of Row 14. Therefore, the decision was made to
inject more soluble electron donors that would travel downgradient of the injection points with
groundwater flow to affect the geochemistry in a larger area (i.e., toward AMW-12A) and reduce
TCE in groundwater through reductive dechlorination versus ISCR.

Measured changes in geochemistry at the performance well are dependent on groundwater
velocity and distance from the injection location. Therefore, measured changes may take
additional time and sampling events to observe. Discussion of the performance monitoring is
provided by well location below:

MW-14—A 98 percent TCE decrease (from 15 to 0.41 pg/L) of TCE between October 2019 and
February 2021, with the post-treatment TCE concentration below the MCL and near the
detection limit. Due to the abiotic process to reduce TCE, no TCE breakdown products were
expected or observed. Molar concentrations of total CVOCs have decreased approximately

97 percent from pre-injection sampling events confirming complete CVOC reductions. No
secondary parameters were sampled through February 2021 at MW-1A.

AMW-14—A 54 percent TCE decrease (from 21 to 4.8 pg/L) of TCE between October 2019
and February 2021, with the post-treatment TCE concentration below the MCL. Cis-DCE was
observed in AMW-1A at concentrations below the MCL and near the DL in samples collected
prior to injections but has increased from 0.13 to 12 pg/L between April 2020 and February
2021, indicating that reductive dechlorination is occurring to reduce TCE. Molar concentrations
of total CVOCs have decreased by 2 percent from pre-injection, which confirms that reductive
dechlorination is occurring; however, full dechlorination of TCE to benign end-products such as
ethene has not occurred yet.
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AMW-124—A 45 percent TCE decrease (from 21 to 11 pg/L) between October 2019 and
February 2021. Molar concentrations of CVOCs have decreased by 48 percent confirming that
CVOCs are degrading to benign end products through either abiotic or biotic processes. The
presence of ethene (1 pg/L) and ethane (0.6 png/L) and the presence of methane at 10 pg/L are
indications that biotic processes are contributing the reductions of TCE. Decreasing nitrate and
sulfate concentrations from October 2020 to February 2021 also support enhanced reducing
conditions being established in the upgradient area of AMW-12A.

AMW-24—An 83 percent TCE decrease (from 12 to 5.7 pg/L) between October 2019 and
February 2021. Molar concentrations of CVOCs have decreased by 84 percent confirming that
CVOCs are degrading to benign end products through either abiotic or biotic processes. No
secondary parameters were sampled through February 2021 at AMW-2A.

3.3 AOC-2 MONITORING RESULTS

In AOC-2, samples were collected at the following nine locations: MW-20D, MW-38, PZ-39,
MW-19D, MW-18D, MW-18E, AMW-59, MW-14C, and MW-14E. The nine performance well
locations are used to assess the effectiveness of the treatment for the AOC-2 that is impacted
above the MCLs (Figure 4).

Overall, the results to-date support that the in-situ injection program is reducing TCE
concentrations (and daughter products) primarily through biotic processes (i.e., enhanced
reductive dechlorination) at AOC-2 with three of nine wells (MW-18E, MW-18D, and
MW-14C) achieving the MCL for TCE and daughter products.

As previously noted, the primary remediation process for AOC-2 is enhanced reductive
dechlorination with a secondary process of ISCR. Some of the Row 8 injection points were
adjusted due to limitations from NE St. Johns Road, a major arterial roadway, to include
injection locations as far upgradient of performance well MW-14E as possible (Figure 4). Also
due to site limitations caused by NE 78" Street, PZ-39 is on the southern edge of the treatment
zone established by Row 2, with areas immediately south of PZ-39 treated by Row 3, which is
located further upgradient (Figure 4). Measured changes in geochemistry at the performance
wells are dependent on groundwater velocity and distance from the injection location.
Therefore, due to the distance of PZ-39 from treatment Rows 2 and 3, measured TCE reductions
at performance well PZ-39 may take longer than other well locations.

Performance monitoring results are provided in Table 2. As injections in AOC-2 occurred in
three different years, the AOC-2 performance monitoring wells have varying post-injection
performance monitoring periods. MW-18D and MW-18E (Row 6) were first affected by
injections performed in Phase I in October 2018; seven sampling events have now occurred post-
injection. For MW-14C, MW-14E, MW-19D, and AMW-59, the first injections occurred in
Phase 1A, conducted in September and October 2019; four sampling events have occurred after
the injections took place. For PZ-39, MW-38, and MW-20D, the first injections occurred in
Phase IIB, conducted in April and May 2020; as a result, only two sampling events have
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occurred post-injections. A discussion of the performance monitoring from downgradient to
upgradient position is provided by well location below.

MW-20D—A 59 percent TCE decrease in TCE concentrations (from 17 to 6.9 ug/L) between
April 2020 and February 2021. Molar concentrations of total CVOCs have decreased
approximately 60 percent from pre-injection sampling events confirming complete CVOC
reductions to ethene/ethane. This is confirmed by no detections of cis-1,2-DCE or vinyl
chloride. Detections of ethene and ethane (1 and 0.6 pug/L) and methane (2.8 pg/L) provide
evidence that enhanced reductive dechlorination is partially responsible for the TCE reductions
along with the abiotic ISCR processes.

MW-38—A 50 percent TCE decrease (from 28 to 14 pg/L) between October 2019 and February
2021. Molar concentrations of total CVOCs have also decreased approximately 50 percent from
pre-injection sampling events confirming complete CVOC reductions to ethene/ethane. This is
confirmed by no detections of cis-1,2-DCE or vinyl chloride in the post-treatment samples
collected. Detections of ethene and ethane (1 and 0.6 pug/L) provide evidence that enhanced
reductive dechlorination is partially responsible for the TCE reductions along with the abiotic
ISCR processes.

Monitoring well MW-38 was administratively moved by EPA to Northern Plume monitoring in
October 2020 after continued increases in TCE concentrations were recorded between 2017 and
2019. The Northern Plume is an offsite TCE plume that EPA has determined is not attributed to
the Boomsnub/Airco Superfund Site (EA 2020). Prior to 2017, continual decreases in TCE
concentrations in MW-38 had been observed since 2014. While the encroachment of the
Northern Plume adds another source of TCE to this location, the Row 2 injections are having a
beneficial effect on the TCE concentrations in this area.

PZ-39—No appreciable TCE change observed (from 33 to 36 pg/L) between October 2019 and
February 2021. Molar concentrations of total CVOCs are similar from the pre-injection
sampling event to the February 2021 injection event (increased 9 percent). No indications of
increased abiotic or enhanced reduction dechlorination were observed from the secondary
parameters. In the direction of groundwater flow, PZ-39 aligns with the southern edge of Row 2
and is 75 ft downgradient of Row 2. South of Row 2, treatment is provided by Rows 3 and 3B,
which are located 290 and 350 ft upgradient of PZ-39, respectively. While the 120-200 ft/year
range of sitewide groundwater velocities would imply that groundwater would have traveled the
distance from Row 2 to PZ-39 between May 2020 and February 2021, difficult injection
conditions encountered during the field implementation suggest that subsurface sediments are
locally finer-grained than the typical alluvial aquifer sediments encountered across the site.
Finer-grained material has a lower hydraulic conductivity, which would inherently lower
groundwater velocity and lengthen travel times. PZ-39 will require additional monitoring events
before a reduction in TCE concentration is observed due to potentially slower local groundwater
velocities.
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MW-19D—A 48 percent TCE decrease (from 15 to 7.7 pg/L) between October 2019 and
February 2021. Molar concentrations of total CVOCs have decreased approximately 32 percent
from pre-injection sampling events confirming partial CVOC reductions to ethene/ethane as
some of the TCE has been partially converted to cis-1,2-DCE (1.7 ng/L) and trans-1,2-DCE
(0.21 pg/L). Detected ethene and ethane concentrations (0.35 and 3.1 ug/L, respectively), and
methane at 1,500 pg/L, TOC at 9.4 mg/L, and COD at 23 mg/L provide evidence of conditions
that have stimulated reductive dechlorination. Detections of VFAs also provide evidence of
enhanced reductive dechlorination near this performance well location. As expected with
enhanced reductive dechlorination and ISCR, temporary mobilization of dissolved arsenic is
possible due to changes in the groundwater geochemistry and was observed at MW-19D.

MW-18D—A 93 percent decrease (from 49 to 3.4 pg/L) between October 2018 and February
2021, with the post-treatment concentration below the MCL. Molar concentrations of total
CVOCs have decreased approximately 83 percent from pre-injection sampling events confirming
partial CVOC reductions to ethene/ethane as some of the TCE has been partially converted to
cis-1,2-DCE (3.8 pg/L). It is expected that these daughter products (which are below the MCLs)
will continue to degrade over time. Detected ethene and ethane concentrations (1 and 6.7 pg/L,
respectively), methane at 18,000 pg/L, and COD at 13 mg/L provide evidence of conditions that
have stimulated reductive dechlorination. Increased iron concentrations (2,710 pg/L) relative to
general background conditions (less than 1,000 pg/L) were observed, which is the result of the
ZVI in the injections.

MW-18E—A 99.8 percent decrease (from 150 to 0.22 pg/L) between October 2018 and February
2021, with concentrations in MW-18E near the detection limit and well below the MCL
(0.22-1.8 pg/L) from April 2019 through February 2021. Molar concentrations of total CVOCs
have decreased approximately 97 percent from pre-injection sampling events confirming almost
complete CVOC reductions to ethene/ethane as some of the TCE has been partially converted to
cis-1,2-DCE (0.74 pg/L), trans-1,2-DCE (0.47 ng/L), and vinyl chloride (1.5 pg/L). Itis
expected that these daughter products (which are below the MCLs) will continue to degrade over
time. Detected ethene and ethane concentrations (4.3 and 5.3 pg/L, respectively), methane at
17,000 pg/L, and COD at 38 mg/L provide evidence of conditions that have stimulated reductive
dechlorination. Increased iron concentrations (10,800 pg/L) relative to general background
conditions (less than 1,000 pg/L) were observed, which is the result of the ZVI in the injections.

AMW-59—A 64 percent TCE decrease (from 45 to 16 pg/L) between October 2019 and
February 2021 was observed. Molar concentrations of total CVOCs are similar to the pre-
injection sampling event indicating CVOC reductions to ethene/ethane is not complete yet as
some of the TCE has been partially converted to cis-1,2-DCE (18 pg/L), trans-1,2-DCE

(0.70 pg/L), and vinyl chloride (5.7 pug/L). It is expected that these daughter products will
continue to degrade over time. Detected ethene and ethane concentrations (2.0 and 1.8 pg/L,
respectively), methane at 5,700 pug/L, and COD at 20 mg/L provide evidence of conditions that
have stimulated reductive dechlorination. Increased iron concentrations (22,800 pg/L) relative to
general background conditions (less than 1,000 ng/L) were observed, which is the result of the
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ZVI in the injections. Based on these observations, continued TCE (and daughter products)
degradation can be expected over time.

MW-14C—A 51 percent TCE decrease (from 5.9 to 2.9 pg/L) between October 2019 and
February 2021 was observed, with TCE concentrations below the MCL beginning in January
2020. Molar concentrations of total CVOCs have decreased approximately 51 percent from
pre-injection sampling events confirming complete CVOC reductions. Detected ethene and
ethane concentrations (1 and 0.88 pg/L, respectively), methane at 670 pg/L, and COD at

20 mg/L provide evidence of conditions that have stimulated reductive dechlorination. Iron
concentrations (262 png/L) are within the general background conditions (less than 1,000 pg/L),
which indicates that the ZVI has not affected the groundwater geochemistry near MW-14C to
date. Given the sidegradient location of MW-14C relative to injection locations, the lower than
background iron concentrations are due to limited distribution of ZVI from the injections versus
the more soluble carbon donor in the injectate that traveled further perpendicular to groundwater
flow. Iron concentrations are not expected to increase above background concentrations during
future sampling events.

MW-14E—A 75 percent decrease (from 39 to 10 pg/L) between October 2019 and February
2021 was observed. Molar concentrations of total CVOCs have decreased approximately

75 percent from pre-injection sampling events confirming complete CVOC reductions. Detected
ethene and ethane concentrations (1 and 0.86 pg/L, respectively), methane at 0.75 pg/L, and
COD less than 10 mg/L provide limited evidence of conditions that will stimulated continued
reductive dechlorination. Similarly, iron concentrations (553 pg/L) are within the general
background conditions (less than 1,000 pg/L), which indicates that the ZVI has not affected the
groundwater geochemistry near MW-14E to date. The location of MW-14E is generally the
most upgradient location of the plume and NE St. Johns Road prevents upgradient injections to
MW-14E. It is possible that dispersion will cause TOC and the corresponding ideal geochemical
conditions to permeate toward MW-14E from the sidegradient injection locations over time.
Additional performance monitoring and contingency remediation planning are recommended for
this location.
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4. CONCLUSIONS AND RECOMMENDATIONS
41  CONCLUSIONS

The results of the Phase II treatment show that the in-situ treatments have created conditions
conducive to ISCR and/or enhanced reductive dechlorination of CVOCs at AOC-1 and AOC-2
as observed in the 13 performance monitoring wells. Reductions in TCE concentrations in 11 of
13 performance monitoring wells and TCE below the MCL in 5 of 13 performance wells were
observed during the February 2021 sampling event. To date, the alternative in-situ treatment
remedy approved in the 2015 ESD (EPA 2015) is reducing TCE concentrations.

Two areas (as measured by specific performance monitoring wells) that have not yet responded
as favorably to the injections or have not created geochemical conditions for continued in-situ
remediation include PZ-39 and MW-14E.

Performance well PZ-39 is located 75 ft from the closest injection transect (Row 2) in an area
that may feature longer groundwater travel times due to subsurface conditions and does not yet
have groundwater data to support enhanced TCE reduction. If the local groundwater velocity
was half of the lowest value in the range given by the Record of Decision (EPA 2000), then it
would be expected that within the next two sampling events treated groundwater from upgradient
Row 2 would arrive at PZ-39 and TCE reductions would be observed. Given the hydraulic
gradient of the Row 2 area and a typical effective porosity for silty sands, a travel time of 60
ft/year would equate to a hydraulic conductivity value typical of silty sediments (6.6 x 107
cm/s), which aligns with feedback from the field team on subsurface conditions encountered. It
is also possible that desired geochemical changes to PZ-39 will be from the Row 3 injections,
located approximately two to three years’ time-of-travel away from PZ-39. Additional
monitoring is required to assess when the desired geochemical changes will arrive at PZ-39.

Performance well MW-14E is located in a generally upgradient position from the injection
locations and the groundwater geochemistry at this well is not currently conducive to enhanced
TCE degradation at this time. It is possible that dispersion from the sidegradient injection
locations will transport injection amendments to this area of the plume over time to create the
desired geochemical conditions.

42 RECOMMENDATIONS

Groundwater monitoring should continue to measure the effectiveness of the remediation. It is
recommended that quarterly monitoring continues at performance monitoring locations for three
more quarters except wells MW-18D and MW-18E. Both wells have shown TCE concentrations
below the MCL for eight sampling events, and it has been over 1 year since the final injections in
the vicinity of these wells took place (October 2019). It is also recommended that performance
wells MW-18D and MW-18E be removed from the sampling program. Other performance
monitoring wells are recommended to be sampled quarterly for three more quarters, transitioning
to semi-annual sampling following the three quarterly events.
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Analysis of performance monitoring data should continue to evaluate if future contingency
injection events may be required (especially for PZ-39 and MW-14E) to treat the groundwater to
MCLs within the next three years. If, after continued analysis of performance monitoring data, it
is determined that COC concentrations in a well are either unlikely to continue decreasing further
or that the amount of time it will take to reach the MCL is unacceptable, a work plan will be
prepared for Phase III injections to address hot spots through additional treatments.

Further monitoring optimizations include elimination of the following parameters, which are
generally redundant or not needed based on initial monitoring:

e TOC—Sampling should continue for DOC versus both TOC and DOC. TOC and DOC
concentrations observed to date are similar.

e VFAs—VFA analysis is used to confirm biological activity from microbes. Analysis of methane,
ethane, and ethene provides similar lines of evidence for increased biological activity and is a
more direct evidence of TCE degradation.

e Chloride—Chloride is used to also measure full dechlorination of TCE. Given the low levels of
TCE in the aquifer (less than 150 pg/L) when the remediation started, increases in chloride
concentrations from CVOC degradation would be negligible and other parameters (ethene and
ethane) and the reduction of TCE provide the evidence required to validate the remediation
processes.

e Alkalinity—The aquifer has sufficient buffering capacity (approximately 100 mg/L) for pH
adjustments associated the reductive dechlorination process of TCE concentration that are less
than 150 pg/L. Therefore, alkalinity provides no data useful for remediation progress
evaluations.

Other monitored natural attenuation analytes should be collected for the three additional quarters
for the performance monitoring wells, then transitioning to an as-needed basis for treatment
effectiveness analysis.
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EA Engineering, Science, and Technology, Inc., PBC

Table 1 AOC-2 Injections

Project Nos. 1524092/1524099

Version: Revision 0
Page 1 of 3
April 2021

Row ID|Start Depth (ft)| End Depth (ft) | Actual Intervals| Product Used (Ib) | Date Completed Notes
Phase 11B
1 1 76 90 8 512 5/8/2020
1 2 76 90 8 512 5/8/2020
1 3 76 90 8 512 5/12/2020
1 4 76 90 8 512 5/12/2020
1 5 76 90 8 512 5/12/2020
1 6 76 90 8 512 5/13/2020
1 7 76 90 8 512 5/19/2020
1 8 76 90 8 512 5/12/2020
1 10 76 90 1 32 5/20/2020 Surfacing
1 11 76 90 8 496 5/12/2020 Surfacing
1 12 76 90 8 512 5/19/2020
1 13 76 90 8 512 5/12/2020
1 14 76 90 5 320 5/13/2020 Surfacing at 82 ft
2 1 76 90 8 512 5/14/2020
2 2 76 90 8 512 5/13/2020
2 4 66 76 6 384 5/20/2020
2 5 66 76 6 384 5/20/2020
High pressure and
2 6 76 90 1 64 5/14/2020 surfacing
2 7 66 80 7 448 5/20/2020
2 8 62 75 8 656 5/18/2020
2 10 66 80 7 656 5/18/2020
3 1 76 90 8 512 4/30/2020
3 2 76 90 8 512 5/6/2020
3 3 76 90 8 496 5/5/2020
3 4 76 90 8 496 5/4/2020
3 5 76 90 8 512 4/30/2020
3 6 76 90 8 512 4/29/1930
3 7 76 90 8 512 5/6/2020
3 8 76 90 8 512 5/4/2020
3 9 76 90 8 512 4/30/2020
3 10 76 90 8 512 4/30/2020
3 11 76 90 8 512 4/29/1930
3 12 76 90 8 512 5/4/2020
3 13 76 90 8 512 5/5/2020
3 14 76 90 8 512 4/29/1930
3B 1 76 95 10 640 5/21/2020
3B 2 76 94 10 640 5/22/2020
3B 3 76 95 10 640 5/21/2020
3B 4 78 94 9 576 5/21/2020
3B 5 76 94 10 501 5/22/2020 Surfacing at 88 ft
3B 6 76 90 8 512 5/22/2020
3B 7 76 90 8 512 5/22/2020
Totals 322 20741
Phase I1A Injections
3 1 76 90 8 496 10/15/2019
3 2 76 90 8 496 10/14/2019
3 3 78 90 7 434 10/15/2019
3 4 76 90 8 496 10/15/2019
3 5 76 90 8 558 10/15/2019

Boomsnub/Airco Superfund Site

Hazel Dell, Washington

In-Situ Treatment of Areas of Residual Contamination

Phase I Report



EA Engineering, Science, and Technology, Inc., PBC

Table 1 AOC-2 Injections

Project Nos. 1524092/1524099

Version: Revision 0
Page 2 of 3
April 2021

Row ID|Start Depth (ft)| End Depth (ft) | Actual Intervals| Product Used (Ib) | Date Completed Notes
4 1 75 95 11 704 9/18/2019
4 2 76 90 11 704 9/11/2019
4 3 76 90 8 536 9/18/2019
4 4 76 90 8 512 9/24/2019
4 5 75 90 8 512 9/17/2019
4 6 76 90 8 512 9/26/2019
4 7 76 90 8 512 9/12/2019
4 8 76 90 8 482 9/24/2019
4 9 76 90 8 512 9/26/2019
4 10 76 90 8 512 9/16/2019
4 11 76 90 8 512 9/12/2019
4 12 76 90 8 496 9/25/2019
4 13 76 90 8 512 9/26/2026
4 14 76 90 8 512 9/12/2019
4 15 76 90 8 512 9/30/2019
4 16 76 90 8 496 9/25/2019
4 17 76 90 8 512 10/1/2019
4 18 76 90 8 512 9/30/2019
4 19 76 90 8 512 10/1/2019
4 20 76 90 8 512 10/1/2019
5 1 95 115 11 704 9/19/2019
5 2 95 115 11 704 9/24/2019
5 3 97 115 10 640 9/10/2019
5 4 95 115 11 704 10/1/2019
5 5 95 115 11 737 9/18/2019
5 6 95 115 11 704 9/19/2019
5 7 97 115 11 704 9/13/2019
5 8 95 113 10 640 9/10/2019
5 9 95 115 11 704 9/11/2019
5 10 95 115 11 704 9/16/2019
5 11 95 115 11 704 10/2/2019
5 12 95 115 11 704 10/2/2019
6 1 95 115 11 682 10/16/2019
6 2 95 115 11 704 10/9/2019
6 3 95 115 11 704 10/9/2019
6 4 95 115 11 704 10/9/2019
6 5 95 115 11 704 10/7/2019
6 6 95 115 11 704 10/4/2019
6 7 95 115 11 704 10/9/2019
6 8 95 115 11 704 10/7/2019
7 1 95 115 11 704 9/11/2019
7 2 95 115 11 704 9/27/2019
7 3 95 115 11 682 9/20/2019
7 4 95 115 11 682 9/23/2019
7 5 95 115 11 704 10/3/2019
7 6 95 115 11 704 10/2/2019
7 7 95 115 11 704 9/27/2019
7 8 95 115 11 681 9/24/2019
7 9 95 115 11 704 10/4/2019
7 10 95 115 11 704 10/3/2019

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

In-Situ Treatment of Areas of Residual Contamination

Phase I Report



EA Engineering, Science, and Technology, Inc., PBC Project Nos. 1524092/1524099
Version: Revision 0

Page 3 of 3
April 2021
Table 1 AOC-2 Injections
Row ID|Start Depth (ft)| End Depth (ft) | Actual Intervals| Product Used (Ib) | Date Completed Notes
8 1 128 140 6 372 10/17/2019
8 2 70/125 80/135 12 600 10/16/2019
8 3 120 140 11 682 10/17/2019
8 4 120 140 11 682 10/18/2019
8 5 120 140 11 682 10/18/2019
8 6 110 126 9 450 10/17/2019
8 7 95 115 11 682 10/19/2019
8 8 110 126 9 450 10/17/2019
8 9 95 115 11 704 10/11/2019
8 10 95 115 11 704 10/18/2019
8 11 95 115 11 704 10/10/2019
8 12 95 115 11 704 10/11/2019
8 13 95 115 11 682 10/18/2019
8 14 95 115 11 704 10/10/2019
8 15 95 115 11 704 10/10/2019
Totals 690 43508
[Notes:
ID = Identification
b = Pound(s)
ft = Foot (feet)
Boomsnub/Airco Superfund Site In-Situ Treatment of Areas of Residual Contamination

Hazel Dell, Washington Phase I Report



EA Engineering, Science, and Technology, Inc., PBC

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Table 2 Phase Il In-Situ Injection Performance Monitoring

Primary Parameters | Field Parameters Molar Concentration (uM)
Change
Upgradient Pre- or Post Vinyl from
@ | Performance | Treatment Row | Sample Injection TCE Cr DO ORP TCE Cis-DCE | Trans- | Chloride Baseline
< | Well Location # Date Event (Mg/L) (Mg/L) | (mg/L) (mV) (LM) (HM) _|DCE (UM)]  (uM) Total Event
Oct-19 Pre 15 - - - 0.11 - - - 0.115
MW-1A 1 Apr-20 48 — _ — 0.04 — _ — 0.037
Oct-20 Post NS -- NS NS NS - -- - 0.000 NS
Feb-21 0.41J) - 50 301 0.00 -- -- -- 0.003 -97%
Oct-19 Pre 21 -- - -- 0.16 0.002 - -- 0.163
AMW-1A 13 Apr-20 9.2 - - -- 0.07 0.001 - -- 0.072
c Oct-20 Post DRY - DRY DRY 0.00 0.000 0.00 0.00 0.000 DRY
= Feb-21 48 -- 11.64 252.7 0.04 0.124 -- -- 0.160 2%
Oct-19 Pre 127 -- - -- 0.09 0.001 - -- 0.092
AMW-2A 14 Apr-20 37 - - -- 0.28 0.006 - -- 0.288
Oct-20 Post DRY -- DRY DRY 0.00 0.000 0.00 0.00 0.000 DRY
Feb-21 5.7 - 9.18 233.4 0.04 0.002 - - 0.046 -84%
Oct-19 Pre 21 -- -- - 0.16 0.002 0.00 - 0.163
AMW-12A 14 Apr-20 20 -- -- - 0.15 0.002 -- - 0.154
Oct-20 Post 12 8.4U 8.34 120.7 0.09 0.002 - - 0.093 -43%
Feb-21 11 -- 7.32 96.7 0.08 0.001 - - 0.085 -48%
Apr-20 Pre 17 4.93 110.3 0.13 0.002 - - 0.132
MW-20D 1 Oct-20 Post 12 59.9 1.57 95.1 0.09 -- - -- 0.092 -31%
Feb-21 6.9 79.2 1.02 162.0 0.05 - - - 0.053 -60%
Oct-19 Pre 28 -- -- - 0.21 - -- - 0.214
MW-38 2 Oct-20 Post 12 4.7] 0.96 150.6 0.09 - -- - 0.092 -57%
Feb-21 14 1.30 191.3 0.11 —- -- —- 0.107 -50%
Oct-19 Pre 33 -- -- - 0.25 0.006 -- - 0.258
PZ-39 2 Oct-20 Post 42 3.2] 1.26 107.2 0.32 0.006 -- - 0.326 27%
Feb-21 Post 36 15.0 0.90 331.1 0.27 0.01 - - 0.280 9%
Oct-19 15 87.5 3.44 128.5 0.11 0.002 -- - 0.116
Jan-20 Pre 3.5 119 1.44 128.9 0.03 - -- - 0.027
MW-19D 3 Apr-20 4.3 171 1.05 145.3 0.03 - - - 0.033
Oct-20 Post 45 38.4 0.39 -173.7 0.34 0.036 0.01 - 0.391 237%
Feb-21 7.7 122 0.81 281.8 0.06 0.018 0.00 - 0.078 -32%
Oct-18 Pre 49 127 3.20 155.8 0.37 0.001 - - 0.375
Apr-19 2.2 65.6 - - 0.02 - - - 0.017 -96%
Oct-19 2.9 74.2 0.11 86.9 0.02 0.005 - - 0.027 -93%
MW-18D 6 Jan-20 Post 4.8 47.9 0.02 81.7 0.04 0.025 -- - 0.061 -84%
Apr-20 3.0 89.8 0.65 93.4 0.02 0.012 - - 0.035 -91%
~ Oct-20 3.1 15.8 0.40 14.7 0.02 0.022 - - 0.045 -88%
&) Feb-21 3.4 25.7 0.83 25.8 0.03 0.039 - - 0.065 -83%
9:; Oct-18 Pre 150 -- 0.01 -162.1 1.15 0.320 0.01 0.01 1.482
Apr-19 1.8 11.2 - - 0.01 0.113 0.00 0.03 0.162 -89%
Oct-19 0.70 69.2 0.13 -168.2 0.01 0.039 - 0.04 0.080 -95%
MW-18E 6
Apr-20 Post 0.25] 84U 0.42 -102.1 0.00 0.013 - 0.03 0.043 -97%
Oct-20 0.24J 291 0.32 -127.8 0.00 0.005 0.00 0.02 0.026 -98%
Feb-21 0.22] 8.4U 0.85 -127.8 0.00 0.008 0.00 0.02 0.038 -97%
Oct-19 Pre 45 -- -- - 0.34 0.043 0.01 0.00 0.396
Jan-20 41 70.9 0.01 -97.8 0.31 0.070 0.00 0.00 0.392 -1%
AMW-59 8 Apr-20 Post 14 100 0.46 41.8 0.11 0.124 0.00 0.01 0.243 -39%
Oct-20 3.1 18.2 1.28 -114.5 0.02 0.237 0.00 0.03 0.295 -25%
Feb-21 16 11.6 0.73 223.6 0.12 0.186 0.01 0.09 0.406 3%
Oct-19 Pre 5.9 48.1 7.45 164.1 0.05 - - - 0.045
Jan-20 3.9 62.9 3.31 14.14 0.03 - - - 0.030 -34%
MW-14C 8 Apr-20 Post 2.6 73.8 3.01 54.4 0.02 0.002 -- - 0.021 -52%
Oct-20 2.4 10.2 1.33 70.7 0.02 - - - 0.018 -59%
Feb-21 2.9 74.6 1.55 398.3 0.02 - - - 0.022 -51%
Oct-19 Pre 39 27.5 5.80 136.8 0.30 0.021 0.00 - 0.321
Jan-20 6.7 38.1 0.83 139.2 0.05 0.001 - - 0.052 -84%
MW-14E 8 Apr-20 Post 9.6 54.4 0.8 55.3 0.07 0.002 -- - 0.075 -17%
Oct-20 9.2 173 6.13 90.4 0.07 0.001 - - 0.072 -78%
Feb-21 10 166 6.07 417.7 0.08 0.002 -- -- 0.079 -75%

Notes:

mg/L = Milligram(s) per liter
ng/L = Microgram(s) per liter
AOC = Area of concern

NA = Not applicable

NS = Not sampled due to field conditions

Project Nos. 1524092/1524099
Version: Revision 1

Page 1 of 1

May 2021

In-Situ Treatment of Areas of Residual Contamination
Phase II Report



EA Engineering, Science, and Technology, Inc., PBC

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Table 2 Phase Il In-Situ Injection Performance Monitoring

Secondary Parameters
Upgradient Pre- or Post Acetic Butyric |DL-Lactic| Propionic | Pyruvic
@ | Performance | Treatment Row | Sample Injection Ethane | Ethylene | Methane TOC DOC COD As Fe Diss. Fe Mg Mn Acid Acid Acid Acid Acid Nitrate Sulfate | Chloride | Alkalinity
< | well Location # Date Event (g/L) | (ug/L) | (ug/lb) | (mg/L) | (mg/L) | (mg/L) | (ug/lL) | (Hg/L) | (ug/L) (Hg/L) (Mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/lL) [ (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L)
Oct-19 Pre - - - - - - - - - - - - - - - - - - - -
MW-1A 11 Apr-20 — — — — — — — — — — — — — — — — _ — _ _
Oct-20 Post - - - - - - - - - - - -- - -- - - - - - -
Feb-21 - - - - - - - - - - - - - - - - - - - -
Oct-19 Pre - -- - -- - -- - -- - - - -- - -- - - - - - -
AMW-1A 13 Apr-20 = = = = = = = = = = = = = = = = = = = =
c Oct-20 Post - - - - - - - - - - - -- - -- - - - - - -
= Feb-21 - - - - - - - - - - - - - - - - - - - -
Oct-19 Pre - -- - -- - -- - -- - - - -- - -- - - - - - -
AMW-2A 14 Apr-20 = = = = = = = = = = = = = = = = = = = =
Oct-20 Post -- -- -- -- -- -- -- -- -- -- -- - -- - -- -- -- -- -- --
Feb-21 - - - - - - - - - - - - - - - - - - - -
Oct-19 Pre -- -- -- -- -- -- -- -- -- -- -- - -- - -- -- - -- - -
AMW-12A 14 Apr-20 — — — — — — — - — — — — — — — — — — — —
Oct-20 Post 0.60U 1.0 U 13U 0.79 1.18 65 21U -- 416 6730 25.7 1.0 U 20U 1.0 U 1.0U 0.50U 1.08 11.0 5.51 -
Feb-21 0.6 1 10 1.10 1.09 10U 21U 740 - 2240 32.7 1.0U 2.0U 1.0U 1.0U 0.50 U 0.26 2.97 3.98 -
Apr-20 Pre - - - - - - - - - - - - - - - - - - - -
MW-20D 1 Oct-20 Post 0.60 U 1.0U 13U 0.211J 0.55 4] - -- 257 - - 1.0U 20U 1.0U 1.0U 0.50 U 1.61 173 4.42 -
Feb-21 0.6 1 2.8 0.96 1.37 10U 21U 953 2617 15300 214 1.0U 2.0U 1.0U 1.0U 0.50 U 1.42 16.5 4.40 -
Oct-19 Pre - - - - - - - - - - - - - - - - - - - -
MW-38 2 Oct-20 Post -- -- -- -- -- -- 21U 342 -- 13100 1.1 UJ - -- - -- -- - -- - -
Feb-21 0.6 1 1.3 1.81 1.78 10U 21U 112 - 13300 3.1 1.0U 2.0U 1.0U 1.0U 0.50 U 1.90 31.7 5.56 -
Oct-19 Pre - - - - - - - - - - - - - - - - - - - -
PZ-39 2 Oct-20 Post 0.60 U 0.36 0.73 0.56 0.71 10U -- -- 14J -- -- 1.0 U 20U 1.0 U 1.0U 0.50U 1.50 18.1 4.44 -
Feb-21 Post 0.6 0.29 1.2 -- - -- 5] 1120 172 19400 84.1 - - - - - - - - -
Oct-19 -- -- -- -- -- -- -- -- -- -- -- - -- - -- -- - -- - -
Jan-20 Pre 0.60U 1.0 U 13U 0.86 0.34J 14 6J -- -- 12200 2930 1.0 U 20U 1.0 U 1.0U 0.50U 2.65 3.39 5.45 96
MW-19D 3 Apr-20 0.60U 1.0 U 13U 1.08 0.86 10 U -- -- -- -- -- - -- - -- -- 2.84 12.5 5.42 123
Oct-20 Post 4.0 2.2 1200 68.4 69.9 166 29 5510 3750 25300 3450 91 32 1.0 U 11 0.50U 1.25 9.73 6.51 -
Feb-21 3.1 0.35 1500 9.40 7.62 23 117 1630 59 19600 1900 20 20U 1.0U 2.2 0.50 U 1.40 12.2 5.57 -
Oct-18 Pre - - - - - - - - - - - - - - - - - - - -
Apr-19 -- -- -- -- -- -- -- -- -- -- -- - -- - -- -- - -- - -
Oct-19 1.1 0.30J 20000 0.17J 0.15] 657 -- -- -- -- -- 1.0 U 20U 1.0 U 1.0U 0.29) 1.51 9.93 391 86
MW-18D 6 Jan-20 Post 5.5 1.2 21000 0.357J 0.50J 8] 21U -- -- 9770 368 1.0 U 20U 5.4 1.0U 0.50U 0.98 11.4 4.19 88
Apr-20 3.4 0.33J 11000 0.57 0.48J 10 U -- -- -- -- -- 1.0 U 20U 1.0 U 1.0U 0.50U 1.27 10.8 4.18 86
~ Oct-20 4.2 1.0 U 14000 0.43] 0.471] 55 21U -- 849 9080 535 1.0 U 20U 1.0 U 1.0U 0.50U 0.94 12.8 4.34 -
&) Feb-21 6.7 1 18000 0.87 1.26 13 21U 2710 1390 9880 553 1.0U 20U 1.0U 1.0U 0.50 U 1.19 11.8 5.10 -
< Oct-18 Pre — — — — — — — — — — — — — — — — — — — —
Apr-19 -- - -- - -- - -- - -- -- -- - -- - -- -- - -- - -
MW-18E 5 Oct-19 1.3 1.2 19000 13.0 13.5 10U -- -- -- -- -- 49 20U 1.0U 0.99) 0.50 U 0.10 U 0.74 12.0 573
Apr-20 Post 2.4 3.1 27000 5.81 475 212 -- -- -- -- -- - -- - -- -- 0.10 U 0.48 12.4 477
Oct-20 5.2 2.3 24000 2.95 1.78 134 21U -- 9460 27300 1210 1.0U 20U 1.0U 1.0U 0.50 U 0.10 U 0.83 10.2 --
Feb-21 5.3 4.3 17000 2.18 1.54 38 21U 10800 8270 21700 1080 1.0U 20U 1.0U 1.0U 0.50 U 0.10 U 1.86 9.42 -
Oct-19 Pre -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Jan-20 0.96 1.0 290 479 435 1200 21U -- -- 36600 2670 170 52 520 19 3.4 0.10 U 18.5 18.9 196
AMW-59 8 Apr-20 Post 2.1 2.3 9500 677 668 4570 -- -- -- -- -- 710 520 5.0U 140 25U 0.10 U 040U 21.2 475
Oct-20 2.1 1.4 12000 15.5 10.6 101 21U 40200 39000 32600 1900 3.4 20U 1.0 U 1.0U 0.50U 0.10 U 2.27 18.0 -
Feb-21 1.8 2.0 5700 5.43 4.89 20 21U 22800 20400 30800 1710 4.6 20U 1.0U 1.0U 0.50 U 0.10 U 4.75 16.5 -
Oct-19 Pre - - - - - - - - - - - - - - - - - - - -
Jan-20 0.60U 1.0 U 1.0J 0.12J 0.21J 10 U 21U -- -- 10500 155 1.0 U 20U 1.0 U 1.0U 0.50U 4.51 18.6 6.80 80
MW-14C 8 Apr-20 Post 0.60U 1.0 U 4.4 0.62 0.57 9] -- -- -- -- -- 1.0 U 20U 1.0 U 1.0U 0.50U 4.29 342 8.00 71
Oct-20 1.4 1.0 U 750 0.50 U 0.84 51 21U -- 14J 10100 305 1.0 U 20U 1.0 U 1.0U 0.50U 4.34 19.0 7.01 -
Feb-21 0.88 1 670 1.07 1.07 10U 21U 262 221) 10300 372 1.0U 20U 1.0U 1.0U 0.50 U 4.08 30.7 8.02 -
Oct-19 Pre -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Jan-20 0.60 U 1.0U 0.57 ) 0.44 ] 0.93 10U 21U - - 14200 1030 1.0U 20U 1.0U 1.0U 0.50 U 1.61 13.0 4.07 141
MW-14E 8 Apr-20 Post 0.60 U 1.0U 1.5 047] 0.51 5] -- -- -- -- -- 1.0 U 20U 1.0 U 1.0U 0.50U 1.55 11.5 3.96 140
Oct-20 0.60U 1.0 U 2.8 0.16J 0.70 4] 21U -- 57 10900 353 1.0 U 20U 1.0 U 1.0U 0.50U 2.50 31.1 5.33 -
Feb-21 0.6 1 0.75 0.59 0.93 10U 21U 553 22 10400 2500 1.0U 20U 1.0U 1.0U 0.50 U 2.56 31.7 5.71 -
Notes:

mg/L = Milligram(s) per liter
ng/L = Microgram(s) per liter
AOC = Area of concern

NA = Not applicable

NS = Not sampled due to field conditions

DOC = Dissolved Organic Carbon
MNA = Monitored Natural Attenuation

n__n

= not measured

Project Nos. 1524092/1524099
Version: Revision 1
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September 11, 2020 REGENESIS Proposal No. ChL60819

Jonathan Reeve

EA Engineering

2200 6™ Avenue, Suite 707
Seattle, WA 98121

SUBJECT: Application Summary Report for the Boomsnub Airco Superfund Site

Dear Mr. Jonathan Reeve,

REGENESIS Remediation Services (RRS) has recently completed an in-situ injection application of PlumeStop®
Liquid Activated Carbon® (PlumeStop), Sulfidated MicroZVI™ (S-MicrozVI), 3-D Microemulsion® (3DME), Chemical
Reducing Solution (CRS®), and Bio-Dechlor INOCULUM PLUS (BDI®) at the Boomsnub Airco Superfund Site. The
subject site was located at 7608 NE 47t Avenue, Vancouver, WA 98661. The goal of the application was to treat
dissolved-phase chlorinated solvents in the groundwater of the site. RRS employed in-situ sorption, in-situ
chemical reduction, anaerobic bioremediation, and abiotic destruction technologies to meet remediation goals.

RRS mobilized an injection trailer, support truck with equipment and personnel to the site on July 7, 2020 to begin
work over a seventeen (17) day on-site schedule. On-site operations began on July 7, 2020 and finished August 1,
2020 with a scheduled work break between July 19t through July 26%™. RRS staffed this project with an experienced
Project Supervisor who ensured a safe and successful injection application.

RRS applied remedial technologies PlumeStop, S-MicrozZVI, 3DME, CRS, and BDI to 56 direct push technology (DPT)
injection wells over the event duration. The target treatment zone for the contaminants is approximately 30 to 45
feet below ground surface (ft. bgs).

Please review the attached application summary page, injection log, and photo log for additional application
details.

RRS appreciates the opportunity to work with EA Engineering on this project. RRS will be available to interpret the
post application field data as it is collected or answer any questions regarding this application summary report. If
you need additional information regarding the application process or attached field notes, please contact
Andrea Maben at 949.899.0729 (Amaben@regenesis.com) or Andrew Punsoni at 503.504.1399
(Apunsoni@regenesis.com)

Sincerely,

(N

Andrea Maben Andrew Punsoni
West Region Project Manager Northwest District Technical Manager
REGENESIS Remediation Services REGENESIS Remediation Solutions
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Application Summary Page

1. Overview

Client: EA Engineering
Project Name: Boomsnub Airco Superfund Site

Client Project Manager: Jonathan Reeve Site Address: 7608 NE 47t Avenue, Vancouver, WA 98661
RRS Project Manager: Andrea Maben
RRS Project Supervisor: Dominic Forlini Project Dates: July 7, 2020 - August 1, 2020

2. Treatment Technology

RRS used the following products to remediate the treatment area: PlumeStop, S-MicroZVI, 3DME, CRS, and BDI.
Application of these products are designed to sorb and degrade chlorinated volatile organic compounds through
in situ chemical reduction, and to promote anaerobic bioremediation and abiotic destruction.

PlumeStop is an innovative groundwater remediation technology designed to rapidly remove and degrade
groundwater contaminants. PlumeStop® is composed of very fine particles of activated carbon (1-2um) suspended
in water through the use of unique organic polymer dispersion chemistry. Once in the subsurface, the material
behaves as a colloidal biomatrix, binding to the aquifer matrix, rapidly removing contaminants from groundwater,
and promoting permanent contaminant biodegradation.

S-MicrozVI is a suspension of sulfidated, colloidal zero-valent iron (ZVI) that promotes the destruction of many
organic pollutants, including chlorinated solvents, pesticides, haloalkanes and energetics. The passivation
technique of sulfidation, completed through proprietary processing methods, provides unparalleled reactivity
with chlorinated hydrocarbons like PCE and TCE, and increases its stability and longevity in situ by minimizing
undesirable side-reactions. It is engineered to promote multiple pathways for contaminant degradation which
leads to faster cleanup while minimizing daughter product formation. In addition, S-MicroZVI is easy to handle
and simple to inject leading to significantly better reagent distribution.

3DME is an injectable liquid material specifically designed for in situ remediation projects where the anaerobic
biodegradation of chlorinated compounds through the enhanced reductive dechlorination (ERD) process is
possible. ERD is the primary anaerobic biological process by which problematic chlorinated solvents such as
tetrachloroethylene (PCE) and trichloroethene (TCE), dichloroethene (DCE) and vinyl chloride (VC) in groundwater
are biologically transformed into less harmful end products such as ethene.

Regenesis Remediation Services
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CRS is an iron-based reagent that facilitates biogeochemical in situ chemical reduction (ISCR) of halogenated
contaminants such as chlorinated ethenes and ethanes. CRS is a pH neutral, liquid iron solution that is easily mixed
with 3DME before injection into a contaminated aquifer.

BDI Plus is designed for use at sites where chlorinated contaminants are present and unable to be completely
biodegraded via the existing microbial communities. BDI Plus is an enriched, natural microbial consortium
containing species of Dehalococcoides sp. (DHC) which are capable of completely dechlorinating contaminants
during in situ anaerobic bioremediation processes. BDI Plus has been shown to stimulate the rapid dechlorination
of chlorinated compounds such as tetrachloroethene (PCE), trichloroethene (TCE), dichloroethene (DCE), and vinyl
chloride (VC). It also contains microbes capable of dehalogenating halomethanes (e.g. carbon tetrachloride and
chloroform) and haloethanes (e.g. 1,1,1 TCA and 1,1, DCA) as well as mixtures of these halogenated contaminants.

The full-scale barrier is positioned in four segments due to utilities and infrastructure. The largest continual
segment is the furthest downgradient on the west side of NE 47t Ave. An additional smaller segment is located in
the sidewalk on the west side of NE 47t within the highest flow path. Upgradient on the east side of NE 46t Ave
two additional barriers are located closest to the source area and discontinuous due to utilities and infrastructure.
See Figure 1 on the following page for details.

Considering the site conditions, contaminants and the remediation objectives, we believe that the combined
technologies of In-Situ Chemical Reduction (ISCR) using S-Micro ZVI and sorption using PlumeStop Liquid Activated
Carbon applied within the targeted treatment zone, is the best approach to achieve remediation goals. The
combination of these technologies will provide a cost effective and long-lasting remedial solution. PlumeStop will
sorb the contaminants migrating through the treatment zone, essentially sequestering the contaminants and
rapidly remediating the passing groundwater. S-MicroZVI will remediate the contaminants using ISCR destructive
pathways in addition to naturally contaminant degradation of cVOCs. The destruction of contaminants via ISCR
and natural degradation within the treatment zone will have a regenerative effect on the PlumeStop increasing
its longevity. The PlumeStop and S-Micro ZVI treatment is designed to rapidly clean up the proposed treatment
area. Within a matter of months (depending on the locations of the downgradient performance wells relative to
the barrier placement); monitoring wells should begin to see a decline in cVOC concentrations. The proposed
PlumeStop and S-MicroZVI treatment has an estimated longevity of 10 years with no scheduled maintenance. A
fifth barrier segment using 3DME, S-MicroZVI, CRS and BDI will be used to treat a limited access portion of the
treatment area using an anaerobic bioremediation and abiotic destruction. These products injected at the fifth
barrier location are more mobile than PlumeStop and are more suitable to treat contaminants down gradient of
the injection points. Furthermore, these products are appropriate because there appears to be little to no source
material upgradient of the proposed fifth barrier location.

Four (4) barrier segments totaling 294 feet-long will be installed utilizing PlumeStop and S-MicroZVI. A fifth barrier
segment totaling 60 feet-long will be installed utilizing 3DME, S-MicroZVI, CRS, and BDI. The vertical treatment
interval is 30 to 45 feet below ground surface for each of the planned barriers. Injection points will be installed
with direct push injection tooling with retractable screens injecting from bottom to top of the injection interval.
A total of forty-nine (49) PlumeStop injection points will be advanced to inject the total remediation solution
volume of 33,074 gallons and a total of eight (8) 3-D Microemulsion injection points will be advanced to inject a

Regenesis Remediation Services
Page 4 of 23



Global Headquarters
1011 Calle Sombra

San Clemente, CA 92673
Ph: (949) 366-8000

Fax: (949) 366-8090

total remediation solution of 5,400 gallons. Further design parameters are provided in Table 1 and Table 2 on the
design output sheets.

Figure 1: Proposed PlumeStop and S-MicroZVI application area design

Regenesis Remediation Services
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Table 1: PlumeStop Application Design Summary

Table 2: 3DME Application Design Summary
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RRS and our drilling contractor along with the EA Engineering field staff arrived on-site on July 7, 2020. A health
and safety tailgate meeting was performed with all on-site field staff present and the site specific health and safety
plan (HASP) was reviewed. RRS performed site reconnaissance, becoming familiar with the project site, storage
area, water source and completed a jobsite safety inspection. Notable site hazards included: Utility clearance,
vehicle and pedestrian traffic through exclusion zones, proximity of well locations to storm drains, slip/trip hazards
including injection hosing and injection system pressure buildup. Once completed, the injection trailer was staged
and prepared for product transfer and mixing.

EA Engineering personnel accepted the deliveries of Regenesis products prior to the start of on-site injection
operations.

All shipments were offloaded from the delivery trucks via a forklift and securely stored on-site. All product totes
and drums were shuttled to work areas via a forklift and accessible to RRS personnel and injection trailer.

Product Delivery Schedule:

June 29, 2020:

e 24,000 Ib. (12 tote) PlumeStop

e 6,000 Ib. (3 tote) PlumeStop-S

e 8,500 Ib. (4 tote; 1 drum) S-MicroZzV!I
e 2000 Ib. (1 tote) 3DME

e 800 Ib. (2 drum) CRS

July 8, 2020:
e 18L.(1keg-1.0x)BDI

RRS applied the REGENESIS technologies by mixing the products in the RRS injection trailer and injecting through
1.5-inch diameter DPT injection tool string fitted with an injection cap that securely receives 3/4-inch pressure
rated injection hosing. The injection trailer is fully enclosed and contains mixing tanks, pumps and delivery system
equipped for direct connection to the injection wells. The application pump is a multiple diaphragm positive
displacement pump designed to prevent pulsation of the remediation chemistry while being applied. The
application pump can deliver the remediation chemistry at up to 250 pounds per square inch (psi) at up to 20
gallons per minute (gpm) to overcome potential hydraulic limitations. Safety bypass mechanisms are also installed
to release back pressure buildup in the event injection pressures exceed commonly accepted application ranges.
We delivered the remediation chemistry at up to four (4) separate delivery lines simultaneously, each having the
capability of monitoring injection pressures and injection flowrates/totals at any given time. Each delivery line can

Regenesis Remediation Services
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reach beyond the injection trailer of at least 100 linear feet, limiting the need to move the injection trailer from
point to point or in this case limiting the need to move the trailer several times each day. Additional line extensions
were utilized when necessary to increase the trailer range without being moved.

The remedial solutions were prepared in two (2) 350-gallon conical tanks that are configured with chemically
resistant materials. Mixing water was provided by a property owned water source and fitted for a 1.5-inch MNHT
output as a direct source to the RRS injection trailer. Once water was filled to the appropriate volume per the
design concentration, each product was transferred from their respective container via an air-driven diaphragm
pump. Product containers were measured and marked to track volumetric batch amount to ensure accurate
product dosing.

Several injection locations were off set from their original marked location due to underground utility clearance.
Volume was redistributed to adjacent injection locations during product surfacing events to keep product in the
subsurface. Location R12-9 was omitted after several air-knife pre-clear attempts found a building foundation pad
at ~5 ft. bgs; volume was redistributed to R12-8 and R12-10 to best match the original design. An injection location
site map (Figure 2) and injection field logs (Table 3) detail these changes.

Injections were performed in a single mobilization event from July 7, 2020 to August 1, 2020. Each workday began
with a safety tailgate meeting where safety topics were discussed including but not limited to stop work authority,
personal protective equipment (PPE), chemical handling, inclement weather, near misses and the plan for the
day’s tasks.

A total of 7,965 gallons was injected into twelve (12) locations at treatment barrier R9. 5,738 |bs. of PlumeStop,
1,434 |bs. of PlumeStop-S and 1,674 lbs. of S-MicroZVI was distributed across the target treatment zone. The
injection interval ranged between 30-45 ft bgs. Flow rates were observed between 0.0 to 6.5 gallons per minute
(GPM) and averaged 3.3 GPM. Injection pressures were observed between 5 to 175 pounds per square inch (PSI)
and averaged 45 PSI.

Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 4.

A total of 3,370 gallons was injected into five (5) locations at treatment barrier R10. 2,426 Ibs. of PlumeStop,
607 lbs. of PlumeStop-S and 707 lbs. of S-MicroZVI was distributed across the target treatment zone. The injection
interval ranged between 30-45 ft bgs. Flow rates were observed between 0.8 to 6.2 GPM and averaged 2.8 GPM.
Injection pressures were observed between 25 to 175 PSI and averaged 130 PSI.

Regenesis Remediation Services
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Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 5.

A total of 4,985 gallons was injected into seven (7) locations at treatment barrier R11. 3,589 Ibs. of PlumeStop,
897 lbs. of PlumeStop-S and 1,047 lbs. of S-MicroZVI was distributed across the target treatment zone. The
injection interval ranged between 30-45 ft bgs. Flow rates were observed between 0.0 to 5.3GPM and averaged
3.3 GPM. Injection pressures were observed between 18 to 190 PSI and averaged 65 PSI.

Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 6.

A total of 12,240 gallons was injected into seventeen (17*) locations at treatment barrier R12. 8,820 lbs. of
PlumeStop, 2,205 Ibs. of PlumeStop-S and 2,572 Ibs. of S-MicroZVI was distributed across the target treatment
zone. The injection interval ranged from 30-45 ft bgs. Flow rates were observed between 2.2 to 5.5 GPM and
averaged 3.9 GPM. Injection pressures were observed between 5 to 160 PSI and averaged 50 PSI.

Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 7.

A total of 4,760 gallons was injected into seven (7) locations at treatment barrier R13. 3,427 Ibs. of PlumeStop,
857 Ibs. of PlumeStop-S and 1,000 Ibs. of S-MicroZVI was distributed across the target treatment zone. The
injection interval ranged from 30-45 ft bgs. Flow rates were observed between 2.5 to 5.0 GPM and averaged 3.6
GPM. Injection pressures were observed between 15 to 110 PSI and averaged 40 PSI.

Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 8.

A total of 5,400 gallons was injected into eight (8) locations at treatment barrier R14. 2,000 lbs. of 3DME, 800 lbs.
of CRS, 1,500 Ibs. of S-MicrozVI and 18 L. of BDI was distributed across the target treatment zone. The injection
interval ranged from 30-45 ft bgs. Flow rates were observed between 2.9 to 5.8 GPM and averaged 3.9 GPM.
Injection pressures were observed between 20 to 90 PSI and averaged 45 PSI.

Locations for each injection well are shown in Figure 2 and detailed injection data for each location can be found
in Appendix A, Table 9.

Regenesis Remediation Services
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Figure 2: Site Map with Injection Well Locations

A total of 24,000 Ibs. of PlumeStop, 6,000 Ibs. of PlumeStop-S, 8,500 Ibs. of S-MicrozVI, 2,000 Ibs. of 3DME, 800
Ibs. of CRS and 18 L. of BDI was mixed and applied to the subject site (Table 3). 33,320 gallons of PlumeStop /
S- MicrozVI solution was applied over Row 9 through Row 13. PlumeStop was applied at 12% vol/wt.; S-MicroZV!I
was applied at 3% vol/wt. 5,400 gallons of 3DME / CRS solution was applied at Row 14 and augmented with
18 L. of BDI intermittently during injection intervals. 3DME was applied at 5% vol/wt.; CRS was applied at
2% vol/wt.

Regenesis Remediation Services
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Table 3: Product Application Balance
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Appendix A: Injection Log
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log
Barrier R9
Table 4

L L Volume of PlumeStop/SMZVI Injected PlumeStop-S .
Injection Point Date Time I siiE R i ., | Flow Rate (gpm) Gallon§ (e PlumelStup (e Per Location S-MICI‘PZVl e Comments Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow | Ending Flow Gallons Per Location Location (Ib.) (Ib.) Location (Ib.)
Meter (gal.) Meter (gal.) Interval
7/11/2020 9:04 45-42 105 4.5 0.0 150.0 150.0
7/11/2020 9:52 42-39 15 4.1 150.0 300.0 150.0
R9-1 7/11/2020 10:45 39-36 5 3.3 300.0 450.0 150.0 750 541 135 158 3-Foot Screen
7/11/2020 12:11 36-33 25 3.3 450.0 600.0 150.0
7/11/2020 13:26 33-30 25 3.3 600.0 750.0 150.0
7/10/2020 11:11 45-42 125 4.0 0.0 145.0 145.0
7/10/2020 11:53 42-39 35 el 145.0 290.0 145.0
R9-2 7/10/2020 12:55 39-36 40 42 290.0 435.0 145.0 715 515 129 150 Expendable Tip
7/10/2020 13:52 36-33 30 3.7 435.0 580.0 145.0
7/10/2020 14:34 33-30 25 34 580.0 715.0 135.0
7/13/2020 9:05 45-42 100 3.9 0.0 145.0 145.0
7/13/2020 10:13 42-39 90 3.3 145.0 290.0 145.0
R9-3 7/13/2020 11:47 39-36 25 3.3 290.0 435.0 145.0 680 490 123 143 3-Foot Screen
7/13/2020 12:45 36-33 23 3.0 435.0 580.0 145.0
7/13/2020 14:30 33-30 12 2.1 580.0 680.0 100.0 Surfacing from R9-7 - reduce gpm.
7/11/2020 9:04 45-42 110 3.2 0.0 150.0 150.0
7/11/2020 9:52 42-39 65 4.5 150.0 300.0 150.0
Ro-4 7/11/2020 10:45 39-36 23 3.7 300.0 450.0 150.0 760 548 137 160 3-Foot Screen
7/11/2020 12:12 36-33 23 3.7 450.0 600.0 150.0
7/11/2020 13:26 33-30 23 3.8 600.0 760.0 160.0
7/10/2020 11:11 45-42 60 3.8 0.0 145.0 145.0
7/10/2020 11:53 42-39 42 3.7 145.0 290.0 145.0
R9-5 7/10/2020 12:56 39-36 8 3.2 290.0 435.0 145.0 715 515 129 150 Expendable Tip
7/10/2020 13:52 36-33 15 4.2 435.0 580.0 145.0
7/10/2020 14:34 33-30 25 3.6 580.0 715.0 135.0
7/13/2020 9:09 45-42 95 3.6 0.0 145.0 145.0
7/13/2020 10:13 42-39 50 3.6 145.0 290.0 145.0
R9-6 7/13/2020 11:47 39-36 35 3.8 290.0 350.0 60.0 450 324 81 95 Surfacing from R9-7 - reduce gpm - next interval. 3-Foot Screen
7/13/2020 12:45 36-33 15 0.8 350.0 400.0 50.0 Surfacing from R9-7 - reduce gpm - next interval.
7/13/2020 14:30 33-30 5 0.5 400.0 450.0 50.0 Surfacing from R9-7 - reduce gpm - next interval.
7/11/2020 9:09 45-43 130 1.6 0.0 100.0 100.0
7/11/2020 9:45 43-41 55 3.8 100.0 200.0 100.0
7/11/2020 10:45 41-39 32 3.7 200.0 300.0 100.0 Pressure
R9-7 7/11/2020 12:12 39-37 30 44 300.0 400.0 100.0 725 523 131 152 Activated Probe
7/11/2020 13:26 37-35 25 4.0 400.0 500.0 100.0
7/11/2020 13:58 35-33 25 4.1 500.0 600.0 100.0
7/11/2020 14:20 33-30 25 3.6 600.0 725.0 125.0 Surfacing from rod annulas - stopped.
7/10/2020 11:10 45-42 45 44 0.0 145.0 145.0
7/10/2020 11:53 42-39 40 4.1 145.0 290.0 145.0
R9-8 7/10/2020 12:56 39-36 8 29 290.0 435.0 145.0 715 515 129 150 Expendable Tip
7/10/2020 13:53 36-33 28 3.0 435.0 580.0 145.0
7/10/2020 14:34 33-30 22 26 580.0 715.0 135.0
7/13/2020 9:11 45-42 35 3.8 0.0 145.0 145.0
7/13/2020 10:13 42-39 85 3.6 145.0 290.0 145.0
R9-9 7/13/2020 11:47 39-36 20 3.6 290.0 350.0 60.0 450 324 81 95 Surfacing from R9-7 - reduce gpm - next interval. 3-Foot Screen
7/13/2020 12:45 36-33 15 0.8 350.0 400.0 50.0 Surfacing from R9-7 - reduce gpm - next interval.
7/13/2020 14:30 33-30 5 0.5 400.0 450.0 50.0 Surfacing from R9-7 - reduce gpm - next interval.
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log
Barrier R9
Table 4

L L Volume of PlumeStop/SMZVI Injected PlumeStop-S .
Injection Point Date Time I EsiiE B iecicl .\ | Flow Rate (gpm) Gallon§ (e Plume§t0p (e Per Location S-Mlcrz.JZVI e Comments Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow | Ending Flow Gallons Per Location Location (Ib.) (Ib.) Location (Ib.)
Meter (gal.) Meter (gal.) Interval
7/11/2020 9:09 45-43 125 3.7 0.0 100.0 100.0
7/11/2020 9:44 43-41 55 3.7 100.0 200.0 100.0
7/11/2020 10:45 41-39 30 33 200.0 300.0 100.0 Pressure
R9-10 7/11/2020 12:12 39-37 32 3.1 300.0 400.0 100.0 765 552 138 161 Activated Probe
7/11/2020 13:26 37-35 35 3.0 400.0 500.0 100.0
7/11/2020 14:00 35-33 20 2.8 500.0 600.0 100.0
7/11/2020 14:20 33-30 30 25 600.0 765.0 165.0
7/10/2020 11:09 45-43 150 24 0.0 90.0 90.0
7/10/2020 11:53 43-41 25 3.9 90.0 180.0 90.0
7/10/2020 12:56 41-39 18 3.2 180.0 270.0 90.0
Ro-11 7/10/2020 13:53 39-37 18 29 270.0 360.0 90.0 680 490 123 143 Actiszzzu,;embe
7/10/2020 14:34 37-35 25 4.1 360.0 450.0 90.0
7/10/2020 15:06 35-33 30 4.4 450.0 540.0 90.0
7/10/2020 15:23 33-30 35 4.6 540.0 680.0 140.0
7/9/2020 13:50 45-42 175 0.0 0.0 0.0 0.0
7/9/2020 13:50 42-39 160 0.8 0.0 30.0 30.0
R9-12 7/9/2020 14:24 39-36 160 0.9 30.0 80.0 50.0 560 404 101 118 Bl T
7/9/2020 15:25 36-33 40 6.5 80.0 260.0 180.0 Influence through AOC-1-GP-01 at 130 gal. input. (6.5 ft. ROI)
7/9/2020 16:28 33-30 30 5.5 260.0 395.0 135.0
7/10/2020 8:38 33-30 30 4.8 395.0 560.0 165.0
Total
Total Gallons Plum:;tt::a (Ib.) P'”"‘(f:')”'s Mi;ztza\llls(lb.)
7965 5738 1434 1674
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log

Barrier R10
Table 5
- — of F P/SMZVI Injected PlumeStop-S )
Injection Point Date Time gisctonibept el .. |Flow Rate (gpm) Gallong e PIume$top IRex Per Locat'i)t)n S-Mlcrq 217 Comments Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow | Ending Flow Gallons Per Location Location (Ib.) (b,) Location (lb.)
Meter (gal.) Meter (gal.) Interval
7/9/2020 13:46 45-42 160 14 0.0 50.0 50.0
7/9/2020 14:24 42-39 160 1.8 50.0 130.0 80.0
7/9/2020 15:26 39-36 160 1.2 130.0 180.0 50.0 Expendable Tip
7/9/2020 16:28 36-33 160 1.5 180.0 215.0 35.0
7/10/2020 8:37 33-30 160 1.2 215.0 235.0 20.0 7-8 ft drill rod clogged on retrival.
R10-1 I T T 605 436 109 127 I~~~ 7777 " DriiAttempt#2
T 732020 | 1330 | 3840 | 60 | 30 ] 230 | 3150 | 800 I
7/13/2020 14:00 36-38 160 4.0 315.0 395.0 80.0 : Pressure
7/13/2020 14:10 34-36 160 - 395.0 395.0 0.0 Surfacing from rod annulas - stopped. Activated Probe
7/13/2020 14:20 44-42 125 2.8 395.0 500.0 105.0 Push to deeper interval.
7/13/2020 14:40 42-40 145 3.2 515.0 620.0 105.0
7/9/2020 13:17 45-42 160 2.7 0.0 135.0 135.0
7/9/2020 14:24 42-39 130 4.5 135.0 410.0 275.0
R10-2 7/9/2020 15:26 39-36 130 4.6 410.0 545.0 135.0 1040 750 187 219 Expendable Tip
7/9/2020 16:28 36-33 150 5.0 545.0 665.0 120.0
7/10/2020 8:42 36-33 90 3.5 665.0 850.0 185.0
7/10/2020 9:30 33-30 45 3.0 850.0 1040.0 190.0 5 ft drill rod clogged on retrival.
7/8/2020 15:24 45-42 175 1.5 0.0 85.0 85.0
7/9/2020 9:39 42-39 150 14 85.0 100.0 15.0
R10-3 7/9/2020 10:30 39-36 130 1.1 100.0 150.0 50.0 250 180 45 53 3-Foot Screen
7/9/2020 11:00 36-33 130 1.5 150.0 200.0 50.0
7/9/2020 12:35 33-30 130 1.5 200.0 250.0 50.0 Tooling ports clogged on retrival.
7/8/2020 15:24 45-42 175 4.3 0.0 135.0 135.0
7/9/2020 16:27 42-39 150 3.7 135.0 270.0 135.0
R10-4 7/9/2020 8:16 39-36 130 2.1 270.0 405.0 135.0 485 350 87 102 3-Foot Screen
7/9/2020 9:39 36-33 130 1.2 405.0 445.0 40.0
7/9/2020 10:30 33-30 130 1.0 445.0 485.0 40.0 Tooling ports clogged on retrival.
7/8/2020 15:23 45-42 175 0.8 0.0 80.0 80.0
7/9/2020 9:39 42-39 85 3.2 80.0 270.0 190.0
R10-5 7/9/2020 10:29 39-36 35 4.6 270.0 510.0 240.0 990 714 178 208 3-Foot Screen
7/9/2020 11:00 36-33 38 4.9 510.0 750.0 240.0
7/9/2020 12:35 33-30 35 6.2 750.0 990.0 240.0
Total Total Total S-
Total Gallons | by mestop (Ib.) P'”"‘(Ie:;""'s MicrozV (Ib.)
3370 2426 607 707

Regenesis Remediation Services
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log

Barrier R11
Table 6
Volume of PlumeStop/SMZVI Injected
Injection Point Date Time Injection Depth Injection | Flow Rate (gpm) GaIIons_ Per Plume$top Per PIumeS_top—S S-Micrg 2V Per A Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow Ending Flow Gallons Per Location Location (Ib.) |Per Location (Ib.)] Location (Ib.)
Meter (gal.) Meter (gal.) Interval
7/15/2020 9:08 45-42 78 3.3 0.0 145.0 145.0
7/15/2020 10:10 42-39 20 3.9 145.0 290.0 145.0
R11-1 7/15/2020 11:07 39-36 40 4.0 290.0 430.0 140.0 785 566 141 165 3-Foot Screen
7/15/2020 12:56 36-33 25 29 430.0 650.0 220.0
7/15/2020 14:18 33-30 25 3.1 650.0 785.0 135.0
7/15/2020 9:09 45-42 68 3.2 0.0 145.0 145.0
7/15/2020 10:09 42-39 45 39 145.0 290.0 145.0
R11-2 7/15/2020 11:08 39-36 38 4.0 290.0 430.0 140.0 735 530 132 155 3-Foot Screen
7/15/2020 12:57 36-33 42 3.0 430.0 600.0 170.0 Surfacing from MW-1A (28-38 ft. bgs screen) - next interval. (21 ft. ROI).
7/15/2020 14:30 33-30 22 2.0 600.0 735.0 135.0
7/14/2020 9:00 45-42 130 4.2 0.0 145.0 145.0
7/14/2020 9:58 42-39 45 5.3 145.0 290.0 145.0
R11-3 7/14/2020 11:00 39-36 35 3.8 290.0 475.0 185.0 765 552 138 161 3-Foot Screen
7/14/2020 12:30 36-33 25 4.2 475.0 620.0 145.0
7/14/2020 14:00 33-30 25 4.0 620.0 765.0 145.0
7/15/2020 9:09 45-42 120 3.2 0.0 145.0 145.0
7/15/2020 10:10 42-39 38 39 145.0 290.0 145.0
R11-4 7/15/2020 11:09 39-36 28 4.0 290.0 430.0 140.0 640 461 115 135 Surfacing from MW-1A (28-38 ft. bgs screen) - reduce gpm. (21 ft. ROI). 3-Foot Screen
7/15/2020 12:57 36-33 18 29 430.0 505.0 75.0 Surfacing from MW-1A (28-38 ft. bgs screen) - next interval. (21 ft. ROI).
7/15/2020 14:30 33-30 22 2.0 505.0 640.0 135.0
7/14/2020 9:00 45-42 95 4.4 0.0 145.0 145.0
7/14/2020 9:58 42-39 47 3.2 145.0 290.0 145.0
R11-5 7/14/2020 11:00 39-36 20 3.6 290.0 460.0 170.0 750 541 135 158 3-Foot Screen
7/14/2020 12:30 36-33 18 4.1 460.0 605.0 145.0
7/14/2020 14:00 33-30 32 3.3 605.0 750.0 145.0
7/15/2020 9:12 45-42 35 3.2 0.0 145.0 145.0
7/15/2020 10:10 42-39 35 4.0 145.0 320.0 175.0
R11-6 7/15/2020 11:09 39-36 23 4.0 320.0 465.0 145.0 675 487 122 142 Surfacing from MW-1A (28-38 ft. bgs screen) - reduced gpm. (21 ft. ROI). 3-Foot Screen
7/15/2020 12:58 36-33 35 29 465.0 540.0 75.0 Surfacing from MW-1A (28-38 ft. bgs screen) - next interval. (21 ft. ROI).
7/15/2020 14:31 33-30 33 21 540.0 675.0 135.0
7/14/2020 9:00 45-43 170 27 0.0 100.0 100.0
7/14/2020 9:24 43-41 165 23 100.0 200.0 100.0 Pressure
7/14/2020 9:57 41-39 190 0.0 200.0 200.0 0.0 Activated Probe
7/14/2020 : 39-37 190 1.2 25.0
R11-7 _1/1 2030—- - 3 —152 635 458 114 134
7/14/2020
7/14/2020 Pressure
7/14/2020 Activated Probe
7/14/2020 PSI break to 40 psi at 560 gal. input.
Total Total Total S-
Total Gallons | prumestop (1b)| PMESIPS | wicrozvi ()
4985 3589 897 1047

Regenesis Remediation Services
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log

Barrier R12
Table 7
L L Volume of PlumeStop/SMZVI Injected .
Injection Point Date Time Injection Depth Injection | Flow Rate (gpm) Gallon§ Per Plumestop Per PIumeSltop-S S-MICH? ZVI Per Comments Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow Ending Flow Gallons Per Location Location (Ib.) |Per Location (Ib.)| Location (Ib.)
Meter (gal.) Meter (gal.) Interval
7/18/2020 10:02 45-42 58 3.9 0.0 140.0 140.0
7/18/2020 11:25 42-39 40 4.9 140.0 275.0 135.0
R12-1 7/18/2020 12:38 39-36 35 3.8 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/18/2020 13:39 36-33 25 25 410.0 545.0 135.0
7/18/2020 13:50 33-30 25 4.0 545.0 680.0 135.0
7/27/2020 10:53 45-42 110 54 0.0 145.0 145.0
7/27/2020 11:47 42-39 85 5.0 145.0 285.0 140.0
R12-2 7/27/2020 12:56 39-36 48 4.8 285.0 425.0 140.0 705 508 127 148 3-Foot Screen
7/27/2020 14:11 36-33 20 4.1 425.0 565.0 140.0
7/27/2020 15:13 33-30 25 3.0 565.0 705.0 140.0
7/18/2020 10:02 45-42 92 3.9 0.0 140.0 140.0
7/18/2020 11:23 42-39 110 3.0 140.0 275.0 135.0
R12-3 7/18/2020 12:07 39-36 40 5.2 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/18/2020 13:37 36-33 85 3.9 410.0 545.0 135.0
7/18/2020 14:21 33-30 20 4.5 545.0 680.0 135.0
7/17/2020 10:07 45-42 95 27 0.0 140.0 140.0
7/17/2020 11:01 42-39 40 4.1 140.0 275.0 135.0
R12-4 7/17/2020 12:04 39-36 28 3.5 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/17/2020 13:05 36-33 42 4.0 410.0 545.0 135.0
7/17/2020 14:00 33-30 33 4.2 545.0 680.0 135.0
7/18/2020 11:25 45-42 80 4.5 0.0 140.0 140.0
7/18/2020 12:07 42-39 160 2.2 140.0 275.0 135.0
R12-5 7/18/2020 13:39 39-36 155 25 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/18/2020 14:21 36-33 60 4.8 410.0 545.0 135.0
7/18/2020 15:06 33-30 40 5.0 545.0 680.0 135.0
7/17/2020 10:07 45-42 72 3.2 0.0 140.0 140.0
7/17/2020 11:02 42-39 38 3.8 140.0 275.0 135.0
R12-6 7/17/2020 12:04 39-36 30 4.1 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/17/2020 13:05 36-33 52 4.4 410.0 545.0 135.0
7/17/2020 14:09 33-30 25 39 545.0 680.0 135.0
7/18/2020 10:02 45-42 95 29 0.0 140.0 140.0
7/18/2020 11:23 42-39 80 4.3 140.0 275.0 135.0
R12-7 7/18/2020 12:07 39-36 42 55 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/18/2020 13:37 36-33 25 3.7 410.0 545.0 135.0
7/18/2020 14:21 33-30 30 4.6 545.0 680.0 135.0
7/16/2020 11:39 45-42 105 3.0 0.0 140.0 140.0
7/16/2020 12:41 42-39 90 3.7 140.0 275.0 135.0
R12-8 7/16/2020 13:28 39-36 30 4.1 275.0 480.0 205.0 1000 721 180 210 Volume added per R12-9 3_Foot Screen
7/16/2020 14:45 36-33 28 4.3 480.0 685.0 205.0 Volume added per R12-9
7/16/2020 15:30 33-30 35 5.0 685.0 820.0 135.0
7/16/2020 16:00 43-41 38 5.5 820.0 1000.0 180.0 Volume added per R12-9
- - 45-42 - - 0.0 0.0 0.0 Concrete foundation pad and sidewalk utilities
- - 42-39 - - 0.0 0.0 0.0 No drillable location available.
R12-9 - - 39-36 - - 0.0 0.0 0.0 0 0 0 0 Volume added to R12-8; R12-10
- - 36-33 - - 0.0 0.0 0.0
- - 33-30 - - 0.0 0.0 0.0
7/16/2020 11:39 45-42 88 34 0.0 140.0 140.0
7/16/2020 12:41 42-39 85 4.4 140.0 275.0 135.0
R12-10 7/16/2020 14:45 39-36 42 4.1 275.0 480.0 205.0 940 678 169 198 Volume added per R12-9 3-Foot Screen
7/16/2020 15:30 36-33 30 4.4 480.0 685.0 205.0 Volume added per R12-9
7/16/2020 16:00 33-30 35 4.5 685.0 940.0 255.0 Volume added per R12-9

Regenesis Remediation Services
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EA Engineering - Boomsnub Airco Superfund Site
Injection Summary Log

Barrier R12
Table 7

Volume of PlumeStop/SMZVI Injected

Injection Point Date Time Injection Depth Injection | Flow Rate (gpm) Gallon§ Per PlumelStop Per PIumeSltop-S S-Micrl? ZVI Per Comments Injection Tooling
(ft. bgs) Pressure (psi) Beginning Flow Ending Flow Gallons Per Location Location (Ib.) |Per Location (Ib.)| Location (Ib.)

Meter (gal.) Meter (gal.) Interval
7/17/2020 10:07 45-42 90 4.0 0.0 140.0 140.0
7/17/2020 11:03 42-39 40 4.1 140.0 275.0 135.0

R12-11 7/17/2020 12:04 39-36 23 3.7 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/17/2020 13:05 36-33 40 4.4 410.0 545.0 135.0
7/17/2020 14:10 33-30 20 3.6 545.0 680.0 135.0
7/16/2020 11:40 45-42 112 27 0.0 140.0 140.0
7/16/2020 12:42 42-39 70 4.9 140.0 275.0 135.0

R12-12 7/16/2020 13:29 39-36 35 3.6 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/16/2020 14:29 36-33 25 3.8 410.0 545.0 135.0
7/16/2020 14:57 33-30 22 3.7 545.0 680.0 135.0
7/17/2020 10:07 45-42 80 3.5 0.0 140.0 140.0
7/17/2020 11:01 42-39 45 4.1 140.0 275.0 135.0

R12-13 7/17/2020 12:04 39-36 25 3.8 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/17/2020 13:05 36-33 25 4.0 410.0 545.0 135.0
7/17/2020 14:10 33-30 22 3.6 545.0 680.0 135.0
7/16/2020 11:40 45-42 60 2.8 0.0 140.0 140.0
7/16/2020 12:41 42-39 38 4.8 140.0 275.0 135.0

R12-14 7/16/2020 13:29 39-36 28 3.3 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/16/2020 14:29 36-33 22 3.2 410.0 545.0 135.0
7/16/2020 14:57 33-30 22 3.7 545.0 680.0 135.0
7/18/2020 10:02 45-42 47 34 0.0 140.0 140.0
7/18/2020 11:23 42-39 35 4.1 140.0 275.0 135.0

R12-15 7/18/2020 12:07 39-36 35 4.7 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/18/2020 13:37 36-33 45 4.3 410.0 545.0 135.0
7/18/2020 14:21 33-30 30 4.1 545.0 680.0 135.0
7/27/2020 10:53 45-42 60 2.6 0.0 145.0 145.0
7/27/2020 11:47 42-39 50 4.7 145.0 285.0 140.0

R12-16 7/27/2020 12:56 39-36 22 3.5 285.0 425.0 140.0 705 508 127 148 3-Foot Screen
7/27/2020 14:12 36-33 30 39 425.0 565.0 140.0
7/27/2020 15:13 33-30 18 2.6 565.0 705.0 140.0
7/27/2020 10:53 45-42 105 3.1 0.0 145.0 145.0
7/27/2020 11:47 42-39 38 4.4 145.0 285.0 140.0

R12-17 7/27/2020 12:56 39-36 25 3.3 285.0 425.0 140.0 705 508 127 148 3-Foot Screen
7/27/2020 14:12 36-33 22 3.6 425.0 565.0 140.0
7/27/2020 15:14 33-30 5 2.6 565.0 705.0 140.0
7/27/2020 10:53 45-42 35 2.6 0.0 145.0 145.0
7/27/2020 11:47 42-39 32 4.4 145.0 285.0 140.0

R12-18 7/27/2020 12:56 39-36 30 4.8 285.0 425.0 140.0 705 508 127 148 3-Foot Screen
7/27/2020 14:12 36-33 17 3.2 425.0 565.0 140.0
7/27/2020 15:14 33-30 17 2.8 565.0 705.0 140.0

Total Total Total -
Total Gallons | prumestop (b, | PMA1PS | Microzvi (1o)
12240 8820 2205 2572

Regenesis Remediation Services
Page 18 of 23




EA Engineering - Boomsnub Airco Superfund Site
PlumeStop Injection Summary Log

Barrier R13
Table 8
Injection Depth Injection of IR Gallons Per PlumeStop Per | PlumeStop-S | S-Micro ZVI Per

Mifferitom (el DEiD e ' (ft. bgs) ? Presture (psi) ey R (@) Beginning Flow Ending Flow Gallons Per Location Location F()Ib.) Per Locatior?(lb.) Location (Ib.) Gt Mifesitem WG
Meter (gal.) Meter (gal.) Interval
7/28/2020 10:04 45-42 55 4.8 0.0 140.0 140.0
7/28/2020 11:00 42-39 30 4.0 140.0 275.0 135.0

R13-1 7/28/2020 12:47 39-36 30 4.0 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/28/2020 13:46 36-33 25 29 410.0 545.0 135.0
7/28/2020 15:01 33-30 30 3.1 545.0 680.0 135.0
7/29/2020 9:29 45-42 80 3.3 0.0 140.0 140.0
7/29/2020 10:26 42-39 55 3.8 140.0 275.0 135.0

R13-2 7/29/2020 11:42 39-36 15 25 275.0 410.0 135.0 720 519 130 151 3-Foot Screen
7/29/2020 13:30 36-33 25 3.8 410.0 565.0 155.0
7/29/2020 14:18 33-30 25 2.8 565.0 720.0 155.0
7/28/2020 10:04 45-42 92 4.6 0.0 140.0 140.0
7/28/2020 11:00 42-39 45 3.6 140.0 275.0 135.0

R13-3 7/28/2020 12:47 39-36 30 3.8 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/28/2020 13:46 36-33 45 4.0 410.0 545.0 135.0
7/28/2020 15:02 33-30 25 3.1 545.0 680.0 135.0
7/29/2020 9:29 45-42 30 3.1 0.0 140.0 140.0
7/29/2020 10:27 42-39 30 25 140.0 275.0 135.0

R13-4 7/29/2020 11:42 39-36 28 32 275.0 410.0 135.0 600 433 108 126 Surfacing from rod annulas - reduce gpm. 3-Foot Screen

7/29/2020 13:30 36-33 18 2.7 410.0 505.0 95.0 Surfacing from rod annulas - reduce gpm.
7/29/2020 14:18 33-30 18 25 505.0 600.0 95.0 Surfacing from rod annulas - reduce gpm.

7/28/2020 10:04 45-42 38 5.0 0.0 140.0 140.0
7/28/2020 11:00 42-39 30 3.8 140.0 275.0 135.0

R13-5 7/28/2020 12:47 39-36 25 4.3 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/28/2020 13:47 36-33 25 3.3 410.0 545.0 135.0
7/28/2020 15:02 33-30 33 3.2 545.0 680.0 135.0
7/29/2020 9:29 45-42 110 4.3 0.0 140.0 140.0
7/29/2020 10:27 42-39 52 4.3 140.0 275.0 135.0

R13-6 7/29/2020 11:42 39-36 28 32 275.0 410.0 135.0 720 519 130 151 3-Foot Screen
7/29/2020 13:30 36-33 50 3.1 410.0 565.0 155.0
7/29/2020 14:18 33-30 25 B1o) 565.0 720.0 155.0
7/28/2020 10:04 45-42 40 4.2 0.0 140.0 140.0
7/28/2020 11:00 42-39 35 4.0 140.0 275.0 135.0

R13-7 7/28/2020 12:48 39-36 25 4.2 275.0 410.0 135.0 680 490 123 143 3-Foot Screen
7/28/2020 13:47 36-33 25 3.2 410.0 545.0 135.0
7/28/2020 15:02 33-30 55 3.3 545.0 680.0 135.0

Total Total Total -
Total Gallons | prumestop (b, | P1MA*1PS | Microzvi (1b)
4760 3427 857 1000

Regenesis Remediation Services
Page 19 of 23




EA Engineering - Boomsnub Airco Superfund Site
3DME Injection Summary Log

Barrier R14
Table 9
Injection Depth Injection e TS DNl lplected Gallons Per 3DME Per CRS Per SMZVI Per | BDI Per Location
pnieelicReint Dt UL ' (ft. bgs) "1 pressure (psi) | Flow Rt (oPm) e ow | Ending Flow || Gallons Par Location Location (Ib.) | Location(lb.) | Location (Ib.) w) (LIS Injection Teoling
Meter (gal) Meter (gal) Interval
7/30/2020 10:30 45-42 80 2.9 0.0 135.0 135.0
7/30/2020 11:24 42-39 50 4.0 135.0 270.0 135.0
R14-1 7/30/2020 12:34 39-36 30 3.5 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/30/2020 13:35 36-33 25 3.3 405.0 540.0 135.0
7/30/2020 14:36 33-30 25 4.0 540.0 675.0 135.0
7/30/2020 10:30 45-42 50 3.0 0.0 135.0 135.0
7/30/2020 11:24 42-39 45 4.0 135.0 270.0 135.0
R14-2 7/30/2020 12:35 39-36 25 4.0 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/30/2020 13:35 36-33 22 3.3 405.0 540.0 135.0
7/30/2020 14:36 33-30 25 3.6 540.0 675.0 135.0
7/30/2020 10:31 45-42 70 3.0 0.0 135.0 135.0
7/30/2020 11:24 42-39 55 4.2 135.0 270.0 135.0
R14-3 7/30/2020 12:35 39-36 28 4.0 270.0 405.0 135.0 675 250 100 187 2.25 3-Foot Screen
7/30/2020 13:36 36-33 28 3.3 405.0 540.0 135.0
7/30/2020 14:37 33-30 20 3.5 540.0 675.0 135.0
7/30/2020 10:31 45-42 50 3.0 0.0 135.0 135.0
7/30/2020 11:24 42-39 45 4.7 135.0 270.0 135.0
R14-4 7/30/2020 12:35 39-36 28 4.0 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/30/2020 13:36 36-33 25 3.6 405.0 540.0 135.0
7/30/2020 14:37 33-30 20 3.3 540.0 675.0 135.0
7/31/2020 9:04 45-42 82 3.5 0.0 135.0 135.0
7/31/2020 10:19 42-39 90 3.9 135.0 270.0 135.0
R14-5 7/31/2020 11:22 39-36 35 3.7 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/31/2020 12:43 36-33 60 5.8 405.0 540.0 135.0
7/31/2020 13:25 33-30 30 4.3 540.0 675.0 135.0
7/31/2020 9:04 45-42 85 5.0 0.0 135.0 135.0
7/31/2020 10:20 42-39 58 4.1 135.0 270.0 135.0
R14-6 7/31/2020 11:22 39-36 30 4.0 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/31/2020 12:42 36-33 55 4.5 405.0 540.0 135.0
7/31/2020 13:26 33-30 28 4.1 540.0 675.0 135.0
7/31/2020 9:04 45-42 80 4.0 0.0 135.0 135.0
7/31/2020 10:20 42-39 45 4.9 135.0 270.0 135.0
R14-7 7/31/2020 11:22 39-36 30 4.0 270.0 405.0 135.0 675 250 100 187 225 3-Foot Screen
7/31/2020 12:42 36-33 40 4.8 405.0 540.0 135.0
7/31/2020 13:26 33-30 28 3.9 540.0 675.0 135.0
7/31/2020 9:05 45-42 72 4.2 0.0 135.0 135.0
7/31/2020 10:20 42-39 28 3.9 135.0 270.0 135.0
R14-8 7/31/2020 11:22 39-36 30 4.0 270.0 405.0 135.0 675 250 100 187 2.25 3-Foot Screen
7/31/2020 12:43 36-33 38 5.0 405.0 540.0 135.0
7/31/2020 13:26 33-30 28 4.2 540.0 675.0 135.0
Total Gallons | Total 3DME (Ib.)| Total CRS (Ib) |  Total S Total BDI (L.)
MicrozVI (Ib.)
5400 2000 800 1500 18
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Appendix B: Photo Log
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San Clemente, CA 92673
Ph: (949) 366-8000

Fax: (949) 366-8090



Global Headquarters
1011 Calle Sombra

San Clemente, CA 92673
Ph: (949) 366-8000

Fax: (949) 366-8090

Photo Log: Boomsnub Airco Superfund Site

Photo 1: Product storage on-site and RRS Trailer. Photo 2: Row 9/Row 10 air-knife clearing.
Photo 3: DPT injection wells on Row 9. Photo 4: Roadway traffic control.
Photo 5: DPT injection wells on Row 11. Photo 6: Row 11 air-knife clearing.
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Global Headquarters
1011 Calle Sombra

San Clemente, CA 92673
Ph: (949) 366-8000

Fax: (949) 366-8090

Photo 7: DPT injection wells on Row 12. Photo 8: Injection trailer location inside
Messer plant.

Photo 9: DPT injection wells on Row 13. Photo 10: Product storage inside Messer
plant.

Photo 11: Row 14 pre-survey to determine Photo 12: Row 14 air-knife clearing and traffic

barrier location. control for Messer plant trucks.
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Appendix B

Phase I1A Daily Injection Reports



















































- DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: ~ |CLIENT: DATE: 7/18//4 ,_

_ ’ Report #: £ PAGE [ OF <
Boomsnub In-situ Treatment {Messer DAY: WQU-( / =
EA PROJECT No: 1524092 LOCATION: A JC -2
CONTRACTOR: AEC WEATHER: Jveicns 7 Al )/,M@ -5 §.37°
REPORT PREPARED BY: TEMP: $¢° - (g2
PROJECT MANAGER: Jil Frain ~JwinD: <y
TIME ON-SITE: 7:00 | TIME DEPARTED SITE: R~ /Z ‘30

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
AEC- L Pojnavd, NMainard, Daniel g/ s
FA - Kead

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
1:00-7:45  Setup. 7:45 et 00:in tall fapk at 0,2 | short Tank o
/ S.AU"‘f f*“,‘/{ 5 2 - AL’/@/’G#{,- A.iﬂ,‘(,/dé‘&} )“’d i‘Aé (700‘{ ’S‘Aél//

7:947 Fiaished 5-5 :
joi35 ﬂa//,'nj Pods at 5-5  Pdded Hicvehes To Javge Tank,

Wa '+ ﬁf Pressurse fo Jra,n /) fore /OM// ng ran
ke ﬁu@m /’Mshw”j paa() df' 4 - / ﬁ@j,a MJPL‘}Mj at /5 o0,

.;Wﬂ/a/"é(/f 4

. Lo

o o . 4“3 1/ 15 Kag"n ﬂ%,é\mj /Qoo'f 1"0"75‘—: 1/: 3 Luﬂcé]_
/2122 fegin jnjw?""_’? at %- 3, Finish jsections - 76 #0 90" ot #-3

Sy /\fa'l”:é‘eo/ /v‘f’a;fhu,} gurﬁ:«(:u\/c Q'F'// Eaey 04: L%' i/-/?\/ﬂl/ak’ /5/1_9&///}}1)‘
on 9§/V£.\V\A4 /L‘M)A\w[ 2 x ¥4 3;%\44 Rods nto Lo aacd S AW,

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder







Injection Data Summary Table

Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: ¢ / b
Boomsnub In-situ 7/ g/ 24 Report #: ? PAGE > of >
- |Messer DAY: “/./, { O i3
Treatment S L
EA PROJECT No: : :
1524092 LOCRTION: Lty
Note: Focus on EXCEPTIONS to work plan §
Depth _ 'Quantity

|n'ect'6n g ! e : Injection Injection

; j

j. ’ Anaerobic ) Product | ‘Rate | Pressure (psi)at Notes

PointID | (ft bgs) (L)-see i 5

| ¢ = lwater (gal)] (Ib) (8pm) pump

5  notes , sk

o~/
1§ 00 76 ~ 4o 5 o~ 200
a7 | 15 ~ 4o ¢ 7. 4 SO-200
(544 | o ~ (0 67 =SG7a
’_,g’;g,} =2 ~ 40 &l 251395
L SO o A el © ¢7 O-17%
S8y |'s¢ ~ L) ¢ 255 10
Sig | 83 ol Gl g s50-225%
1£: 55 0 L 67 i £0-225
{503 /Qz’i’ﬁe,f

i

note: microbes added into de-oxygenated water just prior to first injection.
Rate: 0.45 liters 0S/1,200 gal tank, 0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/| using test kit before adding bugs. Take dip from top of tank.




DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 9//9/79 y
: - Repart#: 7 PAGE / OF 2

Boomsnub In-situ Treatment |[Messer DAY: 7Aiws

EA PROJECT No: 1524092 LOCATION: AL - 2-

CONTRACTOR: AEC WEATHER: o, AM , fart/, Sunn., PHM

REPORT PREPARED BY: &  K£FAJ TEMP: {4 - )70 ' i

PROJECT MANAGER: Jil Frain WIND: (. /n Nfc/

TIME ON-SITE: | §:00 A TIME DEPARTED SITE: /& . #0)

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
A EC - i. My /mz.«,y{//k/ //bu’mn/afj éf/»;rz(,‘/ Zander

EA- Rick PEap

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

S"VZC‘ fu//,q/y \)ou/) o\f 1:7Z“[

905 Set up 67 5“'/ Tdirs ,ggj,',,, /0(454,;,7« }’ao/5 at to 75 F£*.

1007 /Jje\giz-""\ /"’\jé’ﬁ"t'if’\g at 514/’, éram‘f /Oam/? +$ /é’ﬂ/< 'i”ﬂ ynder /1&//?;;1/‘
cleaned up amgnd 1o.nt and tapped on 7t with pipe Wreadh and leq k
5’»{-.9/’/’424'{ ff" a fe ntevwvals on S=). & : -yl el 7

0126 Flaished ,‘ﬂjac‘fmj at 5-/. 72:/('""2:’7 /ea/*/}’ [Slarp f’é"‘/‘xl"‘“”/ s ST

Il 30 /”,;lm/g @}9&'// and j“aszlf/\‘gef r§ ,S‘Aaf', /J')"’t%‘/("”} (0’ /“"”"’4; . [

12130 Silicane caalk was used t» fefmﬂw’ﬁ"ify veplace gaskef and the pusp
/q-qg;@ml/e‘:// na‘;/ 5@4/)” oyJe/erz/H

/3t00 wllin < oS Yo A L 2 " i 1

/3022 ’fwi f/’ oo S HBIAS Bagin: push ing TARE S 5~ UGS

1400 Silicone St dacky, AEC Reffling Wates tan ks q

jSitT Begin 1'143'65/}';!47 at 5(_, Twmﬂg’yﬂ’/o £ x 'L“’/”/“/ for mo'a/»‘ -

16:25 Fin'sheod fﬂj‘é:’f"/.”lj’,af 5-¢6, Facling fﬂa{og'/ ,ﬁm’%"““’f/ { 4P Sea o

5 A <

grout Poamy lastsd +o £inal Snterta "f’qv/‘aa//ia/(w) qi"{il‘,"

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder



~““Injéétion Data Summary Table
Boemsnub/Airco Superfund Site
- In-situ Treatment Injections

Hazel Dell, Washington

PROJECT NAME:  [CLIENT: [DATE: < /5, /4 5 Nk

Boomsnub Tn-situ T DAY: 7/ . /. Report#: </ |PAGE ) of O

Treatment «.f’/iu"y?{c’tu

EA PROJECT No: P /

1524002 L°¢f‘9N= AJC i3

Note: Focus on EXCEPTIONS to work plan .-

Depth ; Quantity
e ' Injection ~ Injection
Injection ; : 5
PointID | (ft bes) Anaerobic S Product Rate Pressure (psi) at Notes
Water (gal) (1b) (gpm) pump

5~

j0T04 | 95 |~ %% o 25775
jortgEl 97 - 4D X Tg-260
10:32 lig AYs ¢4 $o.-200
038 |16 s id ¢Y 50240
Widd |jo S kil - 64 75-280
i6:51 lio7 ~40 6Y 5 -22%5
057 11049 ~895 &4 o220
yio4 |11/ =9 [ 30 -200
bz .13 ~ 0 64 O~115
ljaug 1115 N YK i 50-~200
i g5 ~ Ho ey Y 25-20d
wl7 197 ~ 40 &Y 25~175
k2. 26 | 949 b ' - Ll £O0-)00
JEI33 |1ol oy, ’ &4 50-202
15139 [i63 140 64 £p-225
1596 1125 ~ Y LY sp~225
s Lo ~ Y/ &l AT 7S 22 5
[5:58 /1049 ~4b oY $4-2160
16551117 |~4) o 0200
IR ~ Yy 2 2w Py
i6:i2 |15 ~45 L 25« /9 3
1638 | dong

note: microbes added into de-oxygehated water just prior to first injection.
Rate: 0.45 liters 0S/1,200 gal tank, 0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/I using test kit before adding bugs. Take dip from top of tank.




DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: ?/20//4
_ — Report#: /) PAGE /| OF
Boomsnub In-situ Treatment [Messer DAY: /—/,'o/aly /
EA PROJECT No: 1524092 LOCATION: A< - 2.
CONTRACTOR: AEC WEATHER:
REPORT PREPARED BY: TEMP: {Z-67
PROJECT MANAGER: Jil Frain WIND: M/ 3-4
TIME ON-SITE: "7 0o TIME DEPARTED SITE: /2 /2d

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
Aﬁc a8 [ M(»\’AU\V?(, N Ma;vﬂz/ s ﬁ”'b““" Zamw/d/

EA - KR.KEAD

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
Wb 7i50 Lua&liny Ffogngf;, meaﬁt/-"’l/ mr‘ct’a.ﬂ?c‘.’j’. f/'//"/y h/af@/ fam/(_f
71'3()‘ /‘7“//;47 Rou’(f \,\‘i{ 5”6 . 7,!?./& /‘45'/\'(//35' »"QOU/S d+ 7'3 _ !
q:00 F,'m's/\efz/ /)utafnﬂq«(’//zjs at 7-3 o M5, 6’”‘"} hottom wp on +h's hole due o
r}qe Vot ‘i’ /441/?/\ /Qa[{c : " 1 i
grok {/3( ‘ 4 P S”aa/ léd/( 907L al;f('/ WwWorse 99
jo 2% /:i‘ﬂiljél Q_ﬁ{ Iﬂjecf,'tqﬂ a 7~3 s bb”n/:) ‘ ‘ ; |
the las? 2 ;"nferua/}',, Tﬂkr"?ﬂ the 7""”’J i 2 *éﬂ//\r to Soomsml
>/m’z}/ '7"@ C«/ean« tp GU’W/ <+ake 11/0&-/%»_ : é % « ' A L
ij:6 0 /0/%{“@ L\J’:@l&/ ﬂmmp; /‘;ﬂu‘f E,l/g_ /o/agj [ay; ..ac L 711 LWdaidenotaS 0_’ | J
Secaredd Eﬁmfﬂmtsnf,_ dfa/g_z/&/ rewn/ foarp Seals #o SBR[ #len o
oo AEC Leaving §°7e

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder



Injection Data Summary Table
Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME:  |CLIENT: |DATE:9 /25 // m
Boomsnub In-situ T DAY: £, Report#: Jo PAGE ) of
Treatment ! Mﬂ‘f
EA PROJECT No: o
e inos LOCATION: A C -2

Note: Focus on EXCEPTIONS to work plan

i Depth Quantity
hiaction e Injection Injection
Z Anaerobic Product Rate Pressure (psi) at Notes
PointID | (ft bgs) (L)-see
Water (gal) (Ib) (gpm) pump
notes

7-3

g:14 ji15 6 2 0. 200

9:28 13 ¢2 {yp- 2066

‘731 1 i) b $0 200

! 169 62 78 -2i0

q.47 10 7] G2 SO« 20

9:53 ES € R po- 200

(6010 i 3 £ O-17%

0L /0 1ol 6 2 O-671 %

1076 47 6L §6-200

o121 97 ) O -2060 L2l B Np
18128 95 e~ O 2y € _ )2 Lhe FHe V)%

note: microbes added into de-oxygenated water just prior to first injection.
Rate: 0.45 liters 0S/1,200 gal tank, 0.19 liters for each 500 gallon tank

Confirm 02 < 0.5 mg/| using test kit before adding bugs. Take dip from top of tank.






DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 9 /2314 X
_ Report #: || PAGEJOF 2.
Boomsnub In-situ Treatment |Messer DAY: Mo
EA PROJECT No: 1524092 LOCATION: A\( -7
CONTRACTOR: AEC WEATHER: Dzrtly ((oud y
REPORT PREPARED BY: Handin LN S TEMP: ()°- ,3% & 5
PROJECT MANAGER: Jil Frain WIND: Spo =2 MPH
TIME ON-SITE: | TIME DEPARTED SITE: | 719

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
CA: W Deans 2. Read

KeC. N, Manard, J. Mcmarckl 8. Zandur
ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
2:30 - Aeride on i€,

0345 - TM and BZ pullivy rodS from 7-3. ,
NM g erving ?(A\"‘S for 3{0»\"‘ punp ord {Z'\"‘Nfl \93"0“‘,' pump.
TM  and BZ Aeilling at 7-H.
00 - M WP 2R mob t0 AOC- 2.
b0~ Eegh m}&’c\ng at -4, 7 s *;
1260 -@nished ajedng at -4 [ty ods =% for ot [€ASE Z0 s,
IZSS- Beeak for  urth. :
1220 - Qetvrn Aom Wmath  NM 4o s water n E00 gl Aunk.
TM aed BZ \o-»\\’\ ds fonn 1-Y,
4 00 - Becj:\'\ AV“:\\W\ﬁ gt -3,

Ii4s- Mob 30 warthouss win B +o pck up addfond) pephuct. Retuea F0 AOL-2

IT10 - Begn L.;'\:\)('L}Y‘h\.a) 2t 73

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder



DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 4/23% ¢

) Report #: ] PAGE JOF 7
Boomsnub In-situ Treatment {Messer DAY: Mo = =
EA PROJECT No: 1524092 LOCATION: h e -2
CONTRACTOR: AEC WEATHER: 0,1y Cload
REPORT PREPARED BY: Hjnnaln Denans TEMP: (p” - bgﬂ J
PROJECT MANAGER: Jil Frain WIND: 4,1y S pAPH
TIME ON-SITE: | TIME DEPARTED SITE: \ " 341()
PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

S 99 |

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
1920 - ‘5\,\;’?&(’;&‘_‘3 OCLUR NG what .'fﬁ(f-\\r»:) ot 99 €t i\wmximu*eij ks by
?rOdu(f ;ﬁ'jCCf‘Uf{ before 6’(0?’).tfbﬂ 6-f(“;f~¢y»;) mr.«iwnf-\-j m;\mAw ~od.
Teans Tlon to baf’rwvup:mo\r‘.u 0 IS Fft Toyed A pahdl  of
product started ok O €t mitrval, pius one bag (approwinately B0 \ios),
(55U - skep pections (iomplebcd 13Y, 0wt of Je-orggenabed wWater will contime
oW 6~ A//1a moving P

boS - mob o Ak, e ANy 500 gal. mn\f-,#@(-,k‘mj—-w]a' Land V2EO gal. fank,
Trek ¥ Ae-onygenter, Loy wp. ‘

VIO Per equts SN

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder









Injection data Summary Table
Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: 4| o ;
Boomsnub Tn-situ 4 ’ZW‘ i Report #: 17 PAGE > OF“
I T Messer DAY: Tu Ao 14,
EA PROJECT No:
1524092 LOCATION: /\OL*?,
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection i Injection Injection
Point ID Anaerobic Microbes Product Rate Pressure (psi) at Notes
and Time (Ft bes) Water (gal) {Elisee (Ib) (gpm) pump
notes
q-72 Contived from [A/22/ 14
200 i alv) H 0-i1s
%13 104 Lo G4 15 -225
t2¢ | 103 Ho 64 25-225
127 \0F He G4 25-200
&34 1072 Ko Gy 28 -\35
gHc 1O} 4o Yy 2505
24 b T , (T ar  A-% LON é)u-‘(,
-2
941 95 HO 64 O- 200
95 | 41 Ho i b4 18- 22§
1010 949 Ho “ 64 2S - 200
1816 10\ Ho (57} 28 - 200
\OZs | 103 uo 69 So-900.
032 | oS Ho eH 26 -2
(o3 | te? Yo 4 LS-250
o4y 109 Yo oA 75-250
654 11 Yo by 25 =225 S0 Snrfaiive
ftol n? 40 Cu 25-200 dvougin Ao
lioH 1S Ho b4 18228 J
Ll | Tnje i Mon ar 18-2  cdwm 4 R
H-Y
34y | 7 “uo o4 §0-2158
5, | 7% “10 ¢4 <0375
1o Yo L0 GH 75 -3125 LeAL aY O inay.

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/l using test kit before adding bugs. Take dip from top of tank.

£l z_p\c\ ud A



Injection data Summary Table

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 47 Y/(a b
Boomsnub In-situ Report #: [ PAGE/] OF-
Treatment Messer DAY: Tussd a u}
EA PROJECT No: :
1524002 CASATION: Jow -3
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection : Injection Injection
Point ID Anaerobic Microbes Product Rate Pressure (psi) at Notes
: (ft bgs) (L)-see
and Time Water (gal) (Ib) (gpm) pump
notes
iM1o 1 “o (4 s 0
1q & Ho 1 15050 v tineine- fransitien
g1 |*#69% | o cH $O -22¢ i Lotlom up
H4e £8 “o 64 SO-300  AStill 2o sufucm
us\ 26 Y4 A% S0-22% frrovgn rod =
455 T i\jﬁ«;“] o gt H-Yl con ?k
H-% | z&ap| be e PTYE
oo 90 Yo ¢4 $0-Zst Beftom -
1Lo% 28 Ho €4 S0- %00
LGlz L6 Yo Cu 40~ 256
TAY o bo - 64 A5 - 300
\p30 $1 “o G 50~ 300
B B0 Ho ey 25-260
1338 13 Yo Gt 25-200
164% e “o €150 £5-100 | bag of groduct
Ly Ty ehfen ot |H-32 &ftf (L.w\p) Y.

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank

Confirm 02 < 0.5 mg/I using test kit before adding bugs. Take dip from top of tank.



DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE:Q/Zgle;

_ Report #: | 2 PAGE [OF 3
Boomsnub In-situ Treatment {Messer DAY:W(C\ :
EA PROJECT No: 1524092 LOCATION: [\(‘3(_,1
CONTRACTOR: AEC WEATHER: <(.° - H° partly  clon~d 7
REPORT PREPARED BY: p\ D@\,\\,\\S TEMP: <(° -7{° T - ~
PROJECT MANAGER: Jil Frain WIND: (0 .\ nin
TIME ON-SITE: 109 TIME DEPARTED SITE: (00

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
EA- A Oenns. 2 220\

e % o

ACC - N. M anord, F=Mbdnmek . B 2o, 3. Maard

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

F00 - herve o Woler, Load breln. Spplts/preduer

800 - AcrVe o ADC-T. Qull vods fonn  H-Famd Bl

$%e—Tal cap  Fromm 0T zrocst—psl) kO

$40 -Mob ¥ douler w Ha NM gk de-oxyopnate s, kAd fo SO0 gal  frnke

Ul - dege arlliy ox UL o P PL

2L Ni.\mge/ From™ AEC onste, Lenves she o Gip,

GLM - 6&)"’\ 'V\)Cd’\\«\c &t H-11 ar 7‘0 e

459 - AL ¢ PE rod being pusbed cLJ ofF kole wviwi . 4)<L!~c~.q srarfs Qamp deo—n red
o\ gu.\‘r\'\kﬂ« V) eekingy. Keer Mtdhon ok (P mm«-j e, DAL o e, tranmstiea 6
botton-ue. Ak Qo', 9afrecnt sufociy. anject apaex vmfalj Y of produck befort
S\'OF?W?:) V\)&Ur ,@_M‘wv\g 3‘/;1 atr €S ft no ;v/hntv\j OCLurs V\)(\T g mtes v ot &3 F(:,
G ‘w\t‘)/\ﬁr{uu/ﬁ‘ WP"‘V'j I\W/OA md‘{\,j ed F mjtk"’vl Lefoe sb‘y,?""

%0 Pl p Fam YU and Flj. Pull rods from Y912 e cqp

0 o G0 As-Wil et botfen wp. at Y-1g,

ey Deq)m PU&Mﬂ
i lc)/ Lwnon
e 2w Fow \incha

M bigm Wyeckhe, A 4-1g. Ar 90 # in¥e/Vel nfect wom prduct (oald 12 along oA sttndad jeched
ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder




DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 415 ha
: Report #: |1, PAGEJOF3
Boomsnub In-situ Treatment [Messer DAY: Wed
EA PROJECT No: 1524092 . [LOCATION: AoC-1
CONTRACTOR: AEC WEATHER: : -
REPORT PREPARED BY: |4 D tnn.S TEMP: 20\ \
PROJECT MANAGER: Jil Frain WIND: 23 2
TIME ON-SITE: 100 I TIME DEPARTED SITE: 1L00
PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
g e 17 \
ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
. , ] ; _ 0 _ .
V0 daitehen ok U6 emplive. Pull rods, Pall cag From Y-IL. Lag—tC." Bnjechran Rp

lost at  H-16. Tnjletion Hp replactintint not avaladte , JM o 2p (o seattic to

i).‘c;ler A s“'(() lq @t fpS o—  al Z(‘:'//(C7.

g ; i o cle I D “'&ﬂ;‘c.
1530 ‘ﬁ“‘i‘j';?’ac’ 96&@ tank  and qdfi Aco Kfjgﬁfldfd,/g Lo clewsy \AP/ fﬂ"(f?f)"j) Fov ?/l«{,// |

1600 AEC lemves s)

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder



DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: %/ z¢, /10 L
, Report #: |L{ PAGE( OF ‘1
Boomsnub In-situ Treatment |Messer DAY:'H,\U‘ s
EA PROJECT No: 1524092 LOCATION: Ao - 2.
CONTRACTOR: AEC WEATHER: o2 Overeask
REPORT PREPARED BY: {1, 0)¢innS TEMP: (p° - 3o°
PROJECT MANAGER: Jil Frain WIND: W, S-2 wmolx
TIME ON-SITE: 100 TIME DEPARTED SITE: 13 .0c¢

PERSONNEL ONSI_TE (include subcontractors; verify proper PPE & credentials):
ex \)‘ Vennd, Q. %uu"&

reC N Maoard, J- Maa-A , B Lande

ACTIVITIES WORKED TODAY (OBSERVATIONSIGENERAL COMMENTS/PROJECT STATUS):

7 .00 AUE oY ATa. \e, Lwad Arucle, trq) for d(.v..j
+:2S Mop = MOC-Z
CHHE  TM qpr S it naw Mjehee fip, Tk 1726 gal Tnk ey =ue.0 mgie

MM ke :)LT pats Yo aed. Pj ,\—\O ot  Hos~e Dt’po" HD 32 wob Te ’rr‘a.’f’/ ad
Pk wp oS o 3{&1&‘1/ NM rehrs  adds P“Hv o nesw Hp

230 Bimoe wp from Y16 ana &l walty for putty fo dy, Adde] M erobes o
Vieo (’L\\ Ao ‘2. . o
/ ‘ ol A * PRI A - —
az0 Begn pushng ak Y- Q- 4o CM F% Hst—Swart— A TSRSy Te‘—"f"é"

’o‘ "o Qo fr. U omallr figk ot Y-9 4o

Meove wap iy ko b
ol eds vy for Yotfom-uy ‘“)“han while. yuhey at U-6.

Skewk m,emw) ar 4Y-q (votton- u\r7)
o Y- '“\ S tun f‘tﬁs LY \anﬂ 'f“] to ?u” ofs at 4 q swall 2k fe- /‘/Jﬂfm[s

loo ¢

Io4S FM S mjeCt )
U6,

1T Siut N Uy Q’r -6 (wettoom - u’ﬂ) Pt s5ia SR nob werkam ab TU-T6 FoTo e vephia.

W\os Usz \arge 71 fo puh to 96 A ot Y-13

HIST  TnjCUmn o gt ab 4-0, NM ke purdraie nu pressue gpagp darisy lunch brak.

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder












DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: A/ 2%/ ]

i : Report #: [5 PAGE!|OF /.
Boomsnub In-situ Treatment |Messer DAY:Crid o . y
EA PROJECT No: 1524092 LOCATION: Mo - 72
CONTRACTOR: AEC WEATHER: &5~ Mooty =iy
REPORT PREPARED BY: /4. Deinn-s TEMP: =¢oS* 5 &
PROJECT MANAGER: Jil Frain WIND: = .o~ w
TIME ON-SITE: (v700 TIME DEPARTED SITE: |40

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
e N.oenns

% (& M (\L N .V\l['\a){/ ') » M C\i\(\ G A / B ZL-‘A.'A'(:LQ v

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
TFO0 - e gk vultr. Load prodeck, orep oo day. Mob o ANOC-L.

13S - Fest SO0 ap) tonlS, O, Fr beth = 0.0 Wil , Add micolzes,
O - use lagr g o s ds fo IS £ o F-7

1S = Bagw f/\'»)QL)Wf‘e ot 3F-2 ar |S A (\9()*’“**'“}7)‘; Dr*i"ﬁwf(f PHGR e T rt”a({‘-j

)

Cé,rgq«\‘j - assume O i et G??(C‘i-l—w.kiu SO0 PSL ey (_(@9_, wibtn Pump .S ‘(“'

ensSs ~ SO0 WA sal ~ody  SDo- Fo o (O‘Zcx:) ,
a(s - Emon .\/lr}(’.(,ﬁov\ at F-1. Lenvt rods.
W - Begin vmjaling ot 73 o US L (ottou- up)
o%s - T;njed‘-fcm ar F-F C’f)@’pWH. Leave reclS
1055 - Moy 4o ATk beC My beth SO0 o\ fmuies

liuo - Mec oo ving ae.

ITEMS NEEDING ATTENTION:

~

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder

~
















~

DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: 10~} —\4 v

. ' A : Report #: | 7~ PAGE/OF H

- |[Boomsnub In-situ Treatment [Messer DAY: T\r’ﬁ:sﬂ_ﬂ‘y '

EA PROJECT No: 1524092 ‘ LOCATION: ,
CONTRACTOR: AEC 7 O /]|WEATHER: R pr A
REPORT PREPARED BY: . OV YV TITEMP: D%ﬁi o
PROJECT MANAGER: Jil Frain WIND:
TIME ON-SITE: | ~_|TIME DEPARTED SITE:

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
SEE toce 4 ¢

ACTIVITIES WORKED TODAY (OBSERVATIONSIGENERAL COMM‘ENT‘SII;R(’BJECT STATUS):
|50 s mg  Gmrlkce AT YR |
1917 €aGAY  TNIECTIos AT - it

1991 RN Gmpwx  Ac Y-\, Row Y TS wnovex.
lois REC  hovaul (WAL NS T TAC |
\’-‘g I proum AT §-7 Gmdwte

it ARC  WietT Stme.

WS B MEESG AT S

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

| DAILY PHOTOS: Download to project folder



Injection data Sun‘imary Table
Boomsnub/Airco Superfund Site

In-situ Treatment Injections

T Wkl Taly

Hazel Dell, Washington .
PROJECT NAME: CLIENT: DATE: v ~j 19 ,
Boomsnub In-situ e 7 Report #: |\ & PAGEEOF Y
reatment e 2 WVeEsob
EA PROJECT No: _ e
e bt LOCATION:  fioc_ 7.
Note: Focus on EXCEPTIONS to work plan
' Depth | Quantity
Injection 1 -ne ; R Injection Injection
Point ID b Anaerobic M:.crobes Product Rate Pressure (psi) at Notes
and Time (ft bes) Water (gal) (Hhsge (Ib) (gpm) pump
notes :
Al | G0 | ~MS | ot [ il (WD — PRESSRE GoALE
0853 €8 ue LON57 ' i3 —_
Jotsy | 8 he | .og D —
g0y | B4 4o felty il "
all | 81 4O 005 il Ty
0ai4 | Bo M ovy S i
Kzz | 38 He oLy e -
0925 | o ys Loy . 1y 1B
y-a |z So us OV BY [Aall o0 -Yoe | Nw fresswe e
s 153 Ho elny bY 500 - 45
119 g Ug | o5 LY Al ~ Yoo
W3k | ™M Yo Ol b4 200
UL | €7 Yo O\ ' 200 -300
14y Go L ) <01%F ~\1 i00-250
sl 3 Yo O\5 joe-200
sy | 3 g OF e 100 -250

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank
0.19 liters for each 500 gallon tank

Confirm 02 < 0.5 mg/I using test kit before adding bugs. Take dip from top of tank.

0003354 g









Injection data Summary Table

Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: -7 -\€E Ll v
Boomsnub In-situ e ‘? el Report#: |§ [PAGE'LOF 3
Treatment HEseet A W‘DN€SOM
EA PROJECT No:
1524092 LOCATION: ’—\0 1
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection 3 Injection Injection
Point ID i Anaerobic N::_‘;'::::s Product Rate | Pressure (psi) at Notes
and Time Water (gal) (Ib) (gpm) pump
notes
5-11 | O8%0 | \\s 48 O | LY AR Hee |0 |—vswe, varcy i aociwd
loHe | w3 Ho 2015 £ o oo Resne pv S’
L1053 | i HE | Log S 700
1 10> [ e Ho O\G —— 300
ot | tex Ho 015 PyG ar 200
Wz | \os Hs O (WAL )0
114 w3 | Yo O\5 200
WZi | \ol 4B LOF 250
1132 | a9 Ho Ol + 2o
3k | ax Ho 015 Hoo
1Yo 95 4s OV —_ e 350
S-w 1842 | us Ho Nelk (o™ L 3%o0
134 | w3 o [.o5 - e 350
1344 Wt us Lelx! e Wam| 200
11355 | 109 Yo s \5¢
1358 \ol Yo O\ \So
\Uoo \e5 Us .O\} 150
4ot 103 Ho 015 1oc
|41 i\ Ho O\ 700
1415 A ¥s ok 7250
{470 . 9% Yo -o\g 7700
1414 95 Ho o O\S - - 450

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/I using test kit before adding bugs. Take dip from top of tank.






Injection data Summary Table

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: |CLIENT: DATE: jo-3-\9 - i r
Boomsnub In-situ o e e Report#: \lj |PAGE. OFL
Treatment © A AS0AY
EA PROJECT No:
v LOCATION: o .7
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection - Injection Injection
Point ID (Ft bgs) Anaerobic l\/::-c)r::::s Product Rate Pressure (psi) at Notes
and Time Water (gal) (Ib) (gpm) pump
notes
-0 | 095%| W\§ Ho 0I5 LY | o 25
Cob [ 12 Ho LO\S e Hoo
1009 [ i US Lo} _a O uth 2c0
W\ | 1< Yo 015 209
101y lox Uo .0\S 2oo
1028 \lo s 46 o\ 350
103} o3 Ho OIS @ \0 Loo
o1l 8| s , 013 d 2%0
joso | 99 4o a@\5 e\ 250
0s2 | 9% Y ©\3 . \ 150
losk | @S Y5 ok | = - 300
¥ [ Moi | W5 Mo Ol | by | miar | 3Bov
4l | \3 Ho 2,015 - W\.Sam| . Hoo
L 4o [ S LoV 700
“1 AMA5 | \on 40 0\ 1SS
Myt | o Ho .0l5 450
Lz | s 4s o1t 350 e e
5T Y Ho oIS 250 Lt AT iRY
512 o 4o oI5 ) 200
15\ Ga Hs 20\ F- ] 200
1521 | .9% Ho O\S Zoo
S1IM 8S ys L0o\} A= 700

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/| using test kit before adding bugs. Take dip from top of tank.

TROuREE % LEGH TV









Injection data Summary Table
Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: ﬁ% ; jo 6 -
Boomsnub Tn-situ : ' lqh ‘ Report #: ‘q, PAGEZ OF L
Treatment Messer DAY: Emstwm— FRIpwy
EA PROJECT No: =
T oo LOCATION: pgy¢ .9
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection : Injection Injection
Point ID Anaerobic Microbes Product | Rate Pressure (psi) at Notes
; (ft bgs) : (L)-see
and Time Water (gal) (Ib) (gpm) pump
notes
gele [ 1S Ho LO\S bH | e . Hoo
o%z 1| w3 Mo 0 OIS "o (PN Hoo
0915 | i s, | Loi% i 200
(o 1 \oAA Ho LO\S , Toe
0gq %4 \o% Yo O\ 1 o 71Sa
DA3F | o5 Hs ol 200
oMY | 13 Yo oS 7200
0% | o ) Lolt 200
G52 | 94 Ho o\§ Hoo
(A5S Q3 Yo Ol e\ 350
QAsE qs us O} - I 300
{110 15 Yo el5 | Y Ak Moo
iz u3 U | .adf- AT 1 Yoo
W P Uo .0\S Gem 300
\272 19 Ho oly 350
Llzs | lot e | o1t __Heo
ai#%ﬂ_ WBH Vo5 Yo O\ . 150
»€ e Ho ol5 W\ 150
e ve fol Hs 0% 150
{1 aq Ho ~O\S~ 200
RITTHEE? Ug | .o\F ‘ 200
{702 Qs s .o} .- i = 150

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/l using test kit before adding bugs. Take dip from top of tank.



DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: |o['7l!‘1
: PAGE |OF

Boomsnub In-situ Treatment |Messer DAY: pAo WD AN peportd: Z’O ‘ L
EA PROJECT No: 1524092 LOCATION: A0l -2
CONTRACTOR: AEC WEATHER: PALTLY CLUUDY
REPORT PREPARED BY: . Dz e csor] TEMP: 55° 1=
PROJECT MANAGER: Jil Frain WIND: Sia) 2 wou
TIME ON-SITE: 0300 | TIME DEPARTED SITE: 1’630
PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials): A

. Pofcrsor EA Aj Meain oo €C_ B. Zonder AEC

R- Read EA ., ama/z-/'r AEC

Jmathan Wijliams EPIX 0 Phill/ps ACC
ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

O8I0 AnVe at En 4niler.

0900 AEC arrive ot work SRE e ond loegon sething wp ef(%,pfmw% Aob o A0 .
1100 3 dested ot endl of davy i dct{ @C%%\é\ Arill ;)117 at (-5. Ao ff’%\)fj

_P ot -¥.
20 . \/(466*&1\/\ Qnt Z*h ) S’WZLK LU(’ 79631*)1% oF -5 AEC finishog
P an\fs A N (D L ‘ecfonr at -&.
}235 T Y,UCC—-[\ o C/ﬁ)/\/b{’)?@«f—e a’f (0 8 Of‘, /7/ (/O}zﬁﬁ}(;‘—( /JL/’?C'( pc ‘\/“\‘1[' (;

reCoverd ) ot (-5, ©
1245 Greakfy lwmeln. i i
1545 AEC aethy faef. :
4325 Begm m(eehom at 5o
1450 6@\7\/} )tjtlmg ho (e ol P _
I5 %O gf’ﬂ-ﬂm at (o-5 15 womplete,
00  Drlling 4 |I5! i womplete ok (g7 R(fp\d % ﬁM Uaﬁmhm
PO Nee o) o wpder ks (.MM oxygen Suwﬁ/%w‘)

L@L A € (D\

ITEMS NEEDING A1:TENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder







DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: ~ |CLIENT: DATE:
Boomsnub In-situ Treatment |Messer DAY: TUES DAY R Z / PAGE’OFZ/
EA PROJECT No: 1524092 LOCATION: AcC -2
CONTRACTOR: AEC WEATHER: PARTLY CLOUD \(‘ , S OME SHoWERS
REPORT PREPARED BY: {t Petecrson TEMP: L/9° [
PROJECT MANAGER: Jil Frain WINDSN , Ty
TIME ON-SITE: ©7 00 | TIME DEPARTED SITE: IL&O
PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):
H. Pterson  EA N, Mamard  AEC D- Phillips AEC
b+ Zarnder AEC T. Mamerd Acc R Aead EA [alFeraonn)

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):
0700 ACCNE ot Aaa ler—+k prepoure o Adars.

@goo MUb 4\0 MX/?, AE(, Sethwu/ LQ(:) eq%‘””&r"/‘* ]%{Osw-ﬁtl D\v - iLqQ NG\J{)._{_ZJ’LKG/‘I

\f(, bLU(\JI ‘\th \'50‘”/\ N‘év“ﬁd mmgn\l L{O“/L HX/‘Q - .
- A(( porling nds at (0 S <o feeﬁ)/l ol //()q ﬁ@xv‘ o T S s
o845 hiled N -5 nilh { Oa(j o ordatie C(/L\\Pij ﬁ

0900 kK Ja ¢l =
i Par ﬂf’(;l;:n;( b\{ W & o begm Vac olearviy ho le§ £ ‘/hrv%' L.

0945 OLu&buth Déwdam Shddpove O Syl . Lagetank is |4 wg/L.{:mslmc_c’.
il

{000 DFJ\J@ h@gk i) “n U ler <o 9& Nove, %bgj“@ NV memuwmcﬂz}/f dmd“/‘u
Ll Rick about e waker situeating. Picked Up  windes Fuck —~k rekld
Wodel A lasS .

10100 Back mshe at AOC—2. AEC vace clearivg at ~bop Jf“nw@ SA .

(1 20 Break~Hhe lunch . 2 holes o M row &8 - \]ac glea ™
1230 Back onsite .,

1300 Tes ted 00 of {KUTjL woder —HU/LL 090N : 7= (\U/L(Mse(ﬁ und hcw uvaﬁ&)
Drillers 4o nori on WNPLFNG Hhe yac clearing atop ot ow K.

ITEMS NEEDING ATTENTION: U s w% Ay B wosenr T \({Dzazj cnd.

500 FJuk ivere o Wigt eﬁﬁ‘v\n/L py ECToUS o de MECAHA S
‘/:Duli 9;/,&66 '}ﬁdﬁty e vl -kj'z (UaM m e ?Jof‘mﬂ’?\c ) j J

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder



DAILY CONSTRUCTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: |0/ |19 i
. ,/8 | Report#: /.|  [PAGE)OF 7/

Boomsnub In-situ Treatment [Messer DAY:TUES DAY
EA PROJECT No: 1524092 LOCATION: AV(~7-
CONTRACTOR: AEC WEATHER: DA Y (o) V. SSME SHoWeR S
REPORT PREPARED BY: H ,Q@‘\'@ArgOf\ TEMP: 49 ° F
PROJECT MANAGER: Jil Frain WIND: Sip) , -3 MPH
TIME ON-SITE: 07700 | TIME DEPARTED SITE: (4 20
PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

H pr‘e DoV LID(
ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

gj \:f\)LLhL 93 MLVV{ Wa’(/\ !7‘ G\’Zﬁd ’& C./IQLK mnw ﬁ ,/((, <7 “"Cl\/‘ 6Ssalole \/(f @ L Ear\c

D Ay mvm/u’,P no  Jac deamf/ V‘--(QQ-SSGMJ'/ at oo 3R, Ua Uearag J

| cw\@\zi& ok Row §&.
(400 Moved one ’\SYDCWJ\ wodk Ptk do ow &

420 AeC 4o few @Q,u fJ‘S and oderob bau<wm1 le ™
(L4220 Back at Apuler.

ITEMS NEEDING ATTENTION:
533 ¢ /9437% /oL,

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Download to project folder









Injection data Summary Table-
Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington
. . e LA C ;
e e B R B
Sl et Messer DAY: ‘E,{%(—ﬁ%*{; o WEONESDAY] _
EA PROJECT No: : ‘
1524092 LOCATION: A’O(/’ a9
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection : _ | Injection Injection
Point ID Anaerobic Microbes Product Rate Pressure (psi) at Notes
: (ft bgs) (L)-see
and Time Water (gal) (Ib) (gpm) pump
notes
-7 oz [ /i5 40 loois | Y [ ~w 76
il | 113 Yo lo.06 | 4 |8 25
107 i L 4o 005 | @Y |=5 2100,
11029 | 109 %) Q.05 Wy | «w0 400
loss | (07 Lo 0.015 @Y |[~O 35D
37 | 105 4O ©0.0i5 kY |-5 o lie/cl
Thiods | o2 R40) 0.0\ T e 250
[04& | 10| Ho 0015 | @Y |5 250
1057 | 99 4O o015 | Y |3 215
Hog- .47 40 0.0l15 4 |~i> 5250
1103 A5 Mo s [0.007 Y 275
2[12Z [ 115 [ U6 1605 .| (o [«“Faue| 525
[t %0 L Lo . [9.015 Y [ HL5
24 | iU WO 005 [ LY / 500
[158 | 109 Yo  lo.is | o4 | / v 2
i T T T TR Y75
ST 105 U0 00" Ll 5 75
[5Y | 103 4o pots [ Gd s 550
1101 [ (O] 0. a5 | ¢4 || H0oD
{205 | Q9 Ho 005 | Y 5C0
_Jtzo8 | g7 Ho (0,05 | (4 525
1215 1505 Ho leoig | WY N H 00

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank

Confirm 02 < 0.5 mg/| using test kit before adding bugs. Take dip from top of tank.













Injection data Summary Table
Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington
PROJECT NAME: CLIENT: DATE: /o //o //9 ~
Report #: PAGE 7 OF
ST lvovr [oav ptuaspay | "ot 25 [PReEord
EA PROJECT No:
1524092 LOCATION: A‘U -2~
Note: Focus on EXCEPTIONS to work plan
Depth Quantity
Injection ' e Injection Injection
Point ID (Ft bgs) Anaerobic (s Product Rate Pressure (psi) at Notes
and Time Water (gal) (Ib) (gpm) pump
notes
&-1 4o [15 HO 0.0(5 Y tZs
CIER R 4O  |oo\5 L4 Y50
Yl [ 0 0015 (LY s
M8 | 109 Hi© 085 | (Y HX
“ligid | o7 40 0.015 LY 200
1y246] \o5s | 40 o o5 LY 2e0
iz 40> O ools | Y 300
1424 | 10} 4O 0.0\ Wy 300
143, [ 99 | B0 [pols | (oY 275
L HO 0.0t5 (Y L5
4495 | 95 |ge~to 95| 0.0 | (0Y 72795

note: microbes added into de-oxygenated water just prior to first injection.
Rate 0.45 liters/1200 gal tank

0.19 liters for each 500 gallon tank
Confirm 02 < 0.5 mg/I using test kit before adding bugs. Take dip from top of tank.








































Appendix C

Phase 11B Round 1 Daily Injection Reports



























DAILY INJECTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

[PROJECT NAME: CLIENT: r— Report #- PAGE: |
gﬁ:;sn;b In-situ Treatment Messer, LLC OF: >
EA PROJECT No: 1524099 LOCATION: AOC-3 Property:

CONTRACTOR: Anderson Env. Contractina WEATHER: Auv)y Spun, o 05t (/ouc/y
REPORT PREPARED BY: TEMP: ¥2'- 70°

PROJECT MANAGER: J. Reeve WIND: 5« o -

TIME ON-SITE: TIME DEPARTED SITE: /7 .02

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

Neatha Mainavd . AEC BPaniel f/zl‘/"p)’ -AFL

AEL .Sf‘ep/ﬂe/ ugd Safely meafpres For (ovid-17 (//R'Io{wglu‘q; Sfd:’aa,Wuf/;r,fﬁ(,h/p/-kfm(,’«q)

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

G:00 - 10:08  Dicwssing lagFr t/sek prograss ampl igSues /oa/}mﬁ"(—v‘

10:00 Set up 4"//u4’,own}’

0:1%8 Sﬁfct‘f Mee?‘ n4

Htos Fulling Rods q'l 3-/2 “ t/:2 C“-h{/‘l"‘j hole w.: +h baatonte o

1290 - 12:90 Luach

12240 5(’#:121 up 1e Push Kids =zt 3-8

3:20  Stavd W‘]@Of,ﬂ-ﬁ ot 3-9

14109 Lallicg Rods” ot 3 -3

J4& 30 62171,,\9 niove LEHEY from l/\/a/e)/\pw/e

15:00  Seltlng oy o 34, 1505 Pughing Rods at 3 -4

263y Finistod fast fotorva] at 3-4, Refilling bfatoe Fank aud adding Mewmashs Zoms c/am,i,,
UL »

12:00  Done €ov the 6{«7

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Upload to project folder







TAILGATE SAFETY MEETING FORM

Date: 5/9/Z0 Time:_(2i¢o Job Number:_(§2%97%

Client: Measer ~ Tn-Jtu Trealmeal” OU3 Phase]]

Site Specific Location: Ladile

Safety Topics Presented

Protective

Clothing/Equipment: Mesks  goves, hard hats, Satsty 9/‘”5@5/ high V""'é"""fv Vests.

Chemical
Hazards:

Physical Hazards: Liac poiyts ilf.',o;/ﬁ//;

Special Equipment:

Other (Accident Prevention Program):

Emergency Procedures:

Hospital: Phone: Ambulance Phone:

Hospital Address and

Route:

ATTENDEES

NAME PRINTED FIRM SIGNATURE
Doaniel Philips AEC
Nathar Maiward AEC

Meeting Conducted By:

Name Printed : Signature

Project Safety Officer: ﬁ:ck e AL | Project Manager: Tonathan Keeve

C:\Users\rread\Documents\Linde\Forms\TAILGATE SAFETY MEETING FORM.doc




DAILY INJECTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: Report #: PAGE: |
Boomsnub In-situ Treatment & / 6

Phase IIB Messer, LLC / 3572 é OF: 2>
{IEA PROJECT No: 1524099 LOCATION: AOC-3 Property: /adhen
[[CONTRACTOR: Anderson Env. Contracting WEATHER: Sanny

IREPORT PREPARED BY: £ ¢k KAy TEMP: 52-59

PROJECT MANAGER: J. Reeve WIND: S& 0 -§

TIMEON-SITE: 760 A TIME DEPARTED SITE: {";p0 /A m

IPERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

Nathan Mainavd ~4EC, Danie] Philigs - AEC

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

.00  AFC Avrived Loaded EN(C+ . Wetev Fested at .2

.20 Begln Pulling Rods ot 3-4

§:06  Movirng Ris fs 2-3

8:10 Prshidy Pads gt 3-2 s 90°

%:34 B@G-'n/v"\ yerfi'a

/045 Pg{///"'za 19;01; ak j:?-—}

10 Moved Rig fo 3:13

jlry Cusling Lo #o 90 at 3-/73
155 Lund” :

AEL auwt of gloves

1% %0 Workey Lrom AFL Kelfb o lf ¢ v b/auqlrf Move q/é\/ff f //5

(ot r AEC g/lvﬂ,‘m? off mashrpom/'ns gin vads that ave q;///n; Lokt .

1S Chek vglve ot top € yods not Wﬂ’kr»gc Lxh’mq Yod st at So'#1/

pvessave veside’.

[6:22  Finished 3-4

AEL Cleam'a/‘i 7Y

17.00 Rone

IITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Upload to project folder







TAILGATE SAFETY MEETING FORM

Date: 5/5/10 Time: 77 79 u Job Number: /527449 ¢

Clent /lessrz

Site Specific Location: 7 adden

Safety Topics Presented

Protective . '
Clothing/Equipment: Hovd hat Vest, Mask, j/m/a.s

Chemical
Hazards:

Physical Hazards:_£/nch P0;n+5/, 1705 /falls

Special Equipment: Hand Wﬁsllr’ﬂj Tt op Gind boand San’1i2er

Other (Accident Prevention Program): Soe -'4/ U;_;"/QML,\.«9 &’

Emergency Procedures:

Hospital: Phone: Ambulance Phone:

Hospital Address and

Route:

ATTENDEES

NAME PRINTED FIRM SIGNATURE
Mathan Ma,'uam/ AEC

Waniel LA ps A E(

Meeting Conducted By: Rick Reap
Name Printed ~ Signature

L4t y o A
Project Safety Officer: /ZZ’/ 4’% Project Manager:_J snatban LEEVE

C:\Users\rread\Documents\Linde\Forms\TAILGATE SAFETY MEETING FORM.doc














































DAILY INJECTION REPORT

Boomsnub/Airco Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: Report #: PAGE: |
Eﬁ;gweslr;;b In-situ Treatment Messer, LLG 5 / 20 /20 /6 oF

EA PROJECT No: 1524099 LOCATION: AOC-3 Property: [ocaty Maol¢
CONTRACTOR: Anderson Env. Contracting WEATHER: T
REPORT PREPARED BY: #Z/). % Prayg TEMP: 2.0

PROJECT MANAGER: J. Reeve WIND: Sos (-/0

TIME ON-SITE: 7 .02 TIME DEPARTED SITE: 1¥#:3 0

PERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

ALL - Naternr Mainard 5rv@24ng/gr Hanie) Pblins

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

VAl ngéna frgd‘_u/}" a&/ HMobo'n e %4 ,pq/k

730 56)‘01#/ ffaffl Contro/

£272 Sef Rly af Aole [-10

€90 /Tn\)\eéf\‘{vz/0 ¢ 1N, Too ke -’/& of / }n;’eruaj ﬁgfoA qno{ .éeuqan Serlacing
8:99 Ro/lng Rods ftrom [-12 -

9:16 px,//mé Nods from 1-72

9:38  Setiic up os 2 -K

/0:39 Tajelhing af 24

1/:i23 tvw.\/)&] /r])e/)l,’n# af :-4

Lywrch

J2 3¢ /Uu//:ma Rodeg ot 2=

12..54 md@f Rede a4 27

1319y .I/)’!&L)I'lvyb o> 1-7

19100  Ga f/vw Move Lrodnct

15000 Pl fm Leds a4 2-7

1448 Pas"'né Rode aqi 2'?

10°Y8  sajecting af 2-Y

y7: 36 /fnuf})e// 2 é/ean a5 Yg Swr*/uc.nq at 2~ g

J4:00 C/eanm; un . l’loan 7‘4:& (rom /’at'/( %8 Padden ¥ ,p/of qnﬂ&[//:n u/ﬁn
- Wates ~ €or 5/2,/ - /

ITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Upload to project folder




£:42

03

W€

12740

169

Injection data Summary Table
Boomsnub/Airco Superfund Site

In-situ Treatment Injections

Hazel Dell, Washington
[PROJECT NAME:  [CLIENT: Report# |paGgE: -
Boomsnub In-situ Messer, DATE: 5'/ 2 O/ 20 43
Treatment Phase liIB |LLC OF: =
IEA PROJECT No: . ¢ . .
1694095 LOCATION: AOC-3 Property: /",::*Z Name: 0. & jCra
Note: Focus on EXCEPTIONS tfo work plan
Injection Quantity
Row - Depth Injection |Injection Pressure | Anaerobic | Microbes S
PointID | (ft bgs) | Rate {gpm)] (psi) at pump Water {L)-see Product , Injection Notes
(ib}
and Time {gal) notes
1-10 |9 700+ 30 32 Savtaciag
25 76 Joo ¢ 62 cg
19 7480 4 &> c4
22 £§o 700 > éq
30 Jo0 ~6o0 2 &5
6% 354-450 %3 ¢4
66 250-250 | 65 6Y
2-71 | %0 700 4 c2 ¢
8 200 ¢ ©S &%
76 2004 > &Y
74 Loo=2004 | 6N &<
72 550-9040 € % 64
70 496600 6 69
44 30000 [RY &%
S>-4 74 760§ [ &Y
7% 700 + [/ 64
7 &oo~ 760 G2 &5
756 Lhs - 166 &3 A
48 £o6 - GO0 62 69
éb Lép 600 e~ cq

Slurry mixing rates and notes:
0.45 liters microbes/1200 gal tank, or 0.19 liters microbes for each 500 gallon tote
Approximately 64 lbs of EHC Pius per interval
2 dry quart NZOS per 500 gallons water (1 g/L is most accurate). Follow mixing flyer




DAILY INJECTION REPORT

Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME: CLIENT: DATE: Report #: PAGE: /
fgggrsr;sng In-situ Treatment |\ o 11c 'y / 2/ / 2o 4 oF 2
[[EA PROJECT No: 1524099 LOCATION: AOC-3 Property: /A l..,
[CONTRACTOR: Anderson Env. Contracting WEATHER: S/owe~¢

IREPORT PREPARED BY: . f £ F4d TEMP: {0

[PROJECT MANAGER: J. Reeve WIND: o/ - /9

(TIMEON-SITE: 7 s6¢ TIME DEPARTED SITE: (7:32

[IPERSONNEL ONSITE (include subcontractors; verify proper PPE & credentials):

NA"}LLL&\V\ M&;’ua/p/( A{é ¢6/‘,;qn ano/e/ “/45( ﬂQII ,’d,/ //A////.f 'A/‘flf‘(

ACTIVITIES WORKED TODAY (OBSERVATIONS/GENERAL COMMENTS/PROJECT STATUS):

727 /‘L//"’mq- /€01/5 g 29 2 -5 aud 2 -7

, 00 «)fcﬂr(»\qj uy alf FPadday ’/%/e/fy fa tie &p vegus'ning £ HCS

G790 M“"E""? :‘”J{é-c/’l,ﬂ‘l Poin b5 16 €+ afav ™ fira ol to Sislewalfc

955 Bogin _ feibjny Rods at Row 3B~ 7o 45°

s eq) ‘g 7{1’44 at 3k~

11:50 Fioiched njccfine ot 3h-/ ” Lunch

13:€0 Lull ionr: /eao/{‘ at “Fh-/

IITEMS NEEDING ATTENTION:

SAFETY OR QUALITY PROBLEMS NOTED/CORRECTIVE ACTION TAKEN:

DAILY PHOTOS: Upload to project folder
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11:%6

Injection data Summary Table
Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

([PROJECT NAME:  |CLIENT:
Boomsnub In-situ Messer,
Treatment Phase lIB {LLC

DATE: 5—-/% //1&

Report #:
17

PAGE: 2>

OF: g

“%\;&%JECT No:  liLocaTion: Aoc-3 Property: /4delesr  Name: e eay
Note: Focus on EXCEPTIONS to work plan ,
Injection Quantity
Row - Depth Injection |Injection Pressure } Anaerobic | Microbes Product | Injection Notes
PointID | (ftbgs) | Rate (gpm){ (psi) at pump Water (L)-see o
(Ib)
and Time {gal) notes
-1 | 9% 250- 350 62 64
92 250-352 6) 67
b 14 200-350 2 64
e 200 ~£9° €y G‘/
5¢ 20p~202 6% &Y
5y Yep -3po G1 64
gz 200 -39 €2 64
50 200-300 62 g
74 200-300 62 &t
754 X070y ) oY
243 255 390 62 &7
280-30g 62 o4
2 $p -308 62 64
2Ss-3002 62 G4
200 - 302 62 €Y
200- 307 62 4
266 -307 62 64
200 “300 6% &y
200 . 300 62 o4
200-300 62 64
<

Slurry mixing rates and notes:
0.45 liters microbes/1200 gal tank, or 0.19 liters microbes for each 500 gatlon tote
Approximately 64 Ibs of EHC Plus per interval
2 dry quart NZOS per 500 gallons water (1 g/L is most accurate). Follow mixing flyer




IPROJECT NAME:  |CLIENT: Report#: lpaGE: 2
Boomsnub In-situ Messer, |DATE: k] / p3 ,/ >o /9
Treatment Phase 1B |LLC OF: %
lEA PROJECT No:
1524090 LOCATION: AOC-3 Property: 4/, . Name: @4 &rqp
Note: Focus on EXCEPTIONS to work plan
lnjection Quantity
Row - Depth Injection {Injection Pressure | Anaerobic | Microbes Product | Injection Notes
PointlD | (ftbgs) ] Rate {gpm) \(psi) at pump Water {L)-see r;bt; , )
and Time gt Sy {gal) notes
/637|304 | I | 300-4s¢ o* 32
6:29 72 250 3o - 64
1632 70 200320 Gt 6
1635 8% 222-350 62 L%
153§ L3 200-360 [ =7
J6: W1 34 20p-36¢ G Y
ft14Y g 200300 6L 6%
/6% %6 $0 200-308 [N 6%
/6°4% 79 200350 6 6%

Injection data Summary Table
Boomsnub/Airco Superfund Site

In-situ Treatment Injections
Hazel Dell, Washington

Slurry mixing rates and notes:
0.45 liters microbes/1200 gal tank, or 0.19 liters microbes for each 500 galion tote
Approximately 64 lbs of EHC Plus per interval
2 dry quart NZOS per 500 gallons water (1 g/L is most accurate). Follow mixing flyer
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/990

Injection data Summary Table
Boomsnub/Aireo Superfund Site
In-situ Treatment Injections
Hazel Dell, Washington

PROJECT NAME:  |CLIENT: Report# |paGE: 2.
Boomsnub In-situ ~ |Messer,  |PATE:
Treatment Phase HIB |LLC OF: %
EA PROJECT No: . _ ] -
1524099 LOCATION: AOC-3 Property: Name:
Note: Focus on EXCEPTIONS to work plan
Injection Quantity
Row - Depth Injection |Injection Pressure | Anaerobic | Microbes .
Inject Not
PointID | (ftbgs) | Rate (gpm){ (psi) at pump Water (L)-see Pr;c;;sct : n]g K.m otes
and Time {gal) notes
] 200 310 &Y < ?
250 -$50 65 c#
250-260 (A Y
200-306 (23 &4
200 -3 00 [P c%
200 390 = ¢4
we-300 | CY %
200 -300 6> Y
200300 6% oY
06-306g 6 6¢
- —
1 250 ~260 65 o<
svp 300 _> 69
2<6 - 24¢ > E¥
2£0-206 23 69
Slurry mixing rates and notes:

~

0.45 liters microbes/1200 gal tank, or 0.19 liters microbes for each 500 gallon tote
Approximately 64 tbs of EHC Plus per interval

2 dry quart NZOS per 500 gallons water (1 g/L is most accurate). Follow mixing flyer
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Injection data Summary Table
Boomsnub/Airco Superfund Site
In-situ Treatment Injections

Hazel Dell, Washington

IPROJECT NAME:  [CLIENT: Report #: IpaGE: ©
Boomsnub In-situ Messer, DATE: £, /1 2 / X
Treatment Phase 1B |LLC )g oF: 3
- [EA PROJECT No: ) ]
“ 1524099 ]{LOCATION. AOC-3 Property: /oa,,/ oA en Name: @/r& V4 LAY
‘Note: Focus on EXCEPTIONS to work plan '
Injection Quantity
Row - Depth Injection }Injection Pressure | Anaerobic | Microbes I
PointID | (ft bgs) ] Rate (gpm)] (psi) at pump Water (L)-see Pr?':;ld . Injection Notes
and Time (gal) notes
3b-7 90 280 - 2 09 62 6Y
£ 2§o-300 62 N4
5¢ 25¢-300 > 6%
§4 X20-320 6> &4
5 PRI TT [ c¢
g0 >ap - G0 5 6Y
74 00-3s2 cy 64
7 200 -367 [ ¢y

Sturry mixing rates and notes:
0.45 liters microbes/1200 gal tank, or 0.19 liters microbes for each 500 gallon tote
Approximately 64 lbs of EHC Plus per interval
2 dry quart NZOS per 500 gallons water (1 g/L is most accurate). Follow mixing flyer
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