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TECHNICAL MEMORANDUM
To: Mr. Mark Chandler, Vice President Environmental Services; TOC Holdings C#
From: HydroCon Environmental, LLC
Date: December 22, 2016

Subject: Enhanced Fluid Recovery Methods and Results; TOC Facility No. 01-176;
24205, 24225, 24309 56" Avenue West; Mountlake Terrace, WA

HydroCon Environmental, LLC (HydroCon) prepared this memorandum to describe the methods and
results of enhanced fluid recovery (EFR) performed at selected intermediate zone groundwater monitoring
wells at the subject Site on February 24, 2016. The EFR event was performed in accordance with a work
plan approved by the Washington State Department of Ecology (Ecology)'. The objective of the EFR was to
conduct focused remediation techniques in areas where intermediate zone groundwater concentrations
continue to exceed MTCA cleanup levels on a consistent basis despite operation of the remediation
systems.

Background

The multi-phase extraction (MPE) remedial systems that have been operating at the Site since 2012 have
been effective in reducing concentrations of the chemicals of concern (COCs) in intermediate zone
groundwater within the Interim Remedial Action Project Area (IRAPA), except in three isolated areas. Figure
11 from the 2015 annual groundwater monitoring report 2 titled “GRPH Concentrations in Groundwater,
Intermediate Zone, March 2015, illustrates the locations of all wells and the three areas of the IRAPA that
exceeded the Model Toxics Control Act (MTCA) Method A cleanup level, at that time, for gasoline-range
petroleum hydrocarbons (GRPH) in the intermediate zone groundwater. The three areas are identified as:

= Vicinity of well MW90 on the TOC Property,
= Vicinity of well MW48 located in the 56th Avenue West ROW
= Vicinity of well MW69 located on the Drake Property

EFR is a remedial technique that uses high capacity vacuum to rapidly recover contaminated media from
the vicinity of a well including: groundwater, separate phase hydrocarbons, formation materials (i.e., silt and
solids), and soil vapor. The presumed remedial benefit of EFR is to permanently remove residual source(s)
of contamination from a well, as well as stimulate airflow in the formation in the saturated zone. The
effectiveness of EFR events is typically evaluated by comparing the pre- and post-EFR concentrations of
COCs in groundwater from a well.

" HydroCon. 2015. Work Plan for Minor Modifications to Agreed Order DE 8661; TOC Facility No. 01-176. Addressed to Sunny
Becker of Ecology, Northwest Regional Office, Toxics Cleanup Program; 3190 160" Avenue SE; Bellevue, WA 98008. September
29.

2 Stantec Consulting Services, Inc. 2015. Groundwater Monitoring Report, 2015 Annual Event. TOC Holdings Co. Facility No. 01-
176. July 31.
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Methods

HydroCon implemented the EFR work plan on February 24, 2016 by contracting with a vacuum truck vendor
(MARVAC) to provide the vacuum and waste disposal necessary to complete the plan. MARVAC'’s mobile
vacuum blower (Fruitland Model RCF500) produces an approximate air flow rate of 320 cubic feet per
minute at a maximum vacuum of 28.5 inches of mercury. The daily field notes documenting these events are
provided in Attachment A. A summary chronology of the EFR field methods is provided below.

February 24, 2016; 0830 to 0845 hours: Messrs. Rob Honsberger, Warren Rajkovich, and Mark Selman
of HydroCon arrived onsite to meet the MARVAC operator. HydroCon prepared a 50-foot length of 1"
diameter polyvinyl chloride (PVC) hose to use as a stinger to focus the suction at the targeted depths within
the three wells. It was decided to start the EFR at well MW69. Because well MW69 was a remediation well
that housed a pneumatic well pump and tubing, the existing pump and tubing were pulled from the well prior
to inserting the stinger tubing for EFR.

0900 to 0925 hours: The end of the stinger tube was inserted into the 2-inch diameter well MW69 to a depth
of approximately of 43 feet below ground surface (bgs), which is the approximate mid-point of the screened
interval of 37.3 to 47.3 feet bgs. Vacuum was slowly increased to 15 inches of mercury (iom) to recover water
and solids from well. The vacuum was sustained in the well from 0910 to 0925 hours while HydroCon
personnel monitored the induced vacuum on nearby monitoring wells MW84 and MW89. Induced vacuums
were measured at 3.8 and 0.6 inches of water (iow), respectively. The approximate distances of each well
from well MW69 are 30 and 35 feet, respectively. Vacuum on well MW69 was discontinued at 0925 hours to
prevent pulling contamination existing from the south adjacent property (Herman) upgradient onto the Drake
property. Just prior to ceasing vacuum on this well, HydroCon advanced the stinger to the bottom of the well
to remove accumulated sediment. Approximately 100 gallons of water and solids were recovered from this
well during the EFR as determined by a gauge on the vacuum truck.

0930 to 1046 hours: HydroCon setup on well MW48 at 0930 by inserting the stinger tube to a depth of
approximately 40 feet based on the depth to water measured in this well on February 19" of 40.33 feet bgs
and a total well depth of 46.91 feet bgs. Prior to initiating EFR on well MW48, baseline vacuum readings were
collected from the target well MW48 and nearby wells MW57, MW42, and MW96 to measure the induced
vacuum on these wells from the existing remedial systems. The baseline vacuum readings were 36, 22, 12,
and 60 iow for wells MW57, 42, 48, and 96, respectively. Wells MW57 and 96 are connected directly to the
Units 2 and 3 remediation system soil vapor extraction blowers, respectively.

At 0946 hours, EFR was started by applying 18 iom vacuum to the stinger tube in well MW48. While the
vacuum was slowly increased, HydroCon measured the changes in induced vacuum at wells MW42, 57 and
96. The vacuum applied to well MW48 was gradually increased to a steady vacuum of 20 iom and not
increased further because MARVAC’'s vacuum blower was laboring above 20 iom. The maximum
incremental increases in induced vacuums above baseline in wells MW42, 57, and 96 were 16, 12, and 4
iow, respectively during the one-hour of elevated EFR vacuum applied to well MW48 (0946 to 1045 hours).
At the conclusion of EFR, the depth to water was recorded at 42.65 feet bgs and the total depth of the well
measured at 46.90 feet bgs. Just prior to ceasing vacuum on this well, HydroCon advanced the stinger to the
bottom of the well to remove accumulated sediment. Approximately 650 gallons of water and solids were
recovered from this well during the EFR.
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1055 to 1120 hours: HydroCon setup on well MW90 and inserted the stinger to a depth of approximately
22 feet bgs, which was the approximate depth to water. The initial vacuum applied to the well was 10 iom.
The well casing was sealed off by wrapping duct tape around the stinger tube and the well casing to
increase the applied vacuum to the well. The resulting vacuum after sealing the well casing increased to 25
iom indicating that the screened part of the formation has an extremely low air-flow-permeability. During this
time, induced vacuums at nearby wells MW18 and MW27 were measured. Inexplicably, a small pressure of
0.2 iow was recorded at these wells, further indicating the extremely low air-flow-permeability of the
formation materials in this portion of the IRAPA. At 1120 hours, the EFR was stopped because the vacuum
pump was laboring and cavitating at this vacuum, but was not recovering fluids from the well. Just prior to
ceasing vacuum on this well HydroCon advanced the stinger to the bottom of the well to remove
accumulated sediment. Approximately 10 to 20 gallons of water and solids were recovered from this well
during the EFR.

Results and Conclusions

The pre- and post-EFR concentrations of gasoline-range petroleum hydrocarbons (GRPH) in the wells
subjected to EFR are tabulated below for samples collected at the close of 2015 and 2016.

Pre- and Post-EFR GRPH Concentrations

Pre EFR GRPH Concentration (ug/L) Post EFR GRPH Concentration (ug/L)
Wellio Dec 2015 February 2016 March 2016 May 2016 September 2016
Mw48 11,000 1,800 980 4,800 3,100
MW69 2,700 3,700 NS 3,300 5,800
MW90 3,100* 530 NS 4,600 <100

IMweo sample collected in March 2015
NS = not sampled

The pre- and post-EFR results indicate that there is no apparent correlation between EFR and a
corresponding longer-term reduction in COC concentrations in the wells in which EFR was performed. The
post-EFR sample collected within a month of the EFR event in well MW48 showed a significant decrease in
GRPH concentration compared to the pre-EFR sample. However, this reduction was short-lived and
actually increased above the pre-EFR sample concentration in the May and September 2016 samples. The
results for well MW69 were similar in that they showed a slight and short-lived reduction in concentration
after the EFR followed by a significant increase in concentration in September 2016. The results for well
MW9O0 are also mixed insofar as they show a significant increase in the Second Quarter 2016 followed by a
significant decrease in GRPH concentration in the Third Quarter 2016 sample.

Induced vacuum monitoring performed at monitoring wells near the targeted EFR wells revealed that the
intermediate zone in the vicinity of wells MWA48 and 69 exhibits relatively high air-flow-permeability. The
reverse is true for the zone in the vicinity of well MW90. The very low air-flow-permeability and continuing
high concentrations of GRPH in the area of well MW90 suggests that the existing multiphase extraction
technology has not been and will not be an effective remedial technology for this area in the future.
Alternative remedial techniques are currently under evaluation and will be presented in an upcoming
technical memorandum.
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Daily Field Notes
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