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Via Electronic Mail

ERM

Mr. Matt McClincy

Oregon Department of Environmental Quality
Northwest Region

2020 Southwest Fourth Avenue

Suite 400

Portland, Oregon 97201-4987Subject:

Subject: Subsurface Debris Investigation
Technical Memorandum
Arkema Inc., Portland Facility

Dear Mr. McClincy:

This technical memorandum was prepared by ERM-West, Inc. (ERM)
on behalf of Legacy Site Services, LLC (LSS) to summarize the
subsurface debris investigation results at the Arkema Inc., facility (the
site) in Portland, Oregon. The subsurface debris investigation was
conducted in support of the Groundwater Barrier Wall (GWBW)
design, as part of the Groundwater Source Control Measure (SCM)
implementation. The work was completed on 26 through 28 April 2010
in accordance with the work plan letter submitted to the Oregon
Department of Environmental Quality on 12 April 2010.

Background

LSS intends to design, permit, and implement a Groundwater SCM at
the site to mitigate migration of constituents of concern in groundwater
into the Willamette River. The Groundwater SCM will consist of a
GWBW coupled with a groundwater extraction and treatment system
to maintain the hydraulic gradient necessary to mitigate contaminant
migration in groundwater around the barrier wall and into the river.
The GWBW consists of a slurry wall set back from the top of the
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riverbank and extending along the southeastern boundary of the site
and north to Dock 2 (Figure 1).

Previous investigations and historical data indicate that fill material
was placed to a maximum depth of approximately 20 feet in the
proposed location of the GWBW. The fill material consists primarily of
soil from historical placement of dredge spoils. The fill reportedly also
contains demolition debris such as bricks and concrete. Drill rigs have
encountered refusal at nearly 20 locations in the vicinity of the planned
slurry wall (Figure 1). Refusal at each location was within the fill
material, and it is believed to be related to the presence of concrete and
construction debris.

Areas of refusal within the fill layer are primarily located between an
area just south of Dock 1 and halfway between Docks 1 and 2

(Figure 1). Historical information indicated that obstructions were
located at depths less than 20 feet below ground surface (bgs). The
subsurface debris investigation was performed in order to supplement
historical data by excavating potential debris within the fill material
along the alignment of the proposed slurry wall.

In addition, further geotechnical information about the fill material was
required to facilitate design of the slurry wall. This information was
needed to update the slope stability analysis, determine the final slurry
wall alignment, and more accurately estimate the amount and
feasibility of debris removal required during slurry wall installation. A
greater understanding of the fill material will ultimately result in
reducing uncertainty with respect to construction of the GWBW.

The specific objectives of this investigation were as follows:

e Revise the conceptual alignment of the slurry wall based on the
selected construction method of traditional slurry wall trenching;

e Identify the location of potential obstructions along the alignment of
the slurry wall based on subsurface utility maps and locations of
historical borings with refusal;

e Observe subsurface obstructions to determine if debris will interfere
with slurry wall installation, and remove observed obstructions, if
possible;
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e Observe the steepness of excavation sidewall slopes to refine
assumptions for the required pre-clearance excavation, and
associated costs during slurry wall installation; and

e Obtain geotechnical parameters of the fill material in order to
update the slope stability assessment.

The field procedures for the investigation are presented below.
Field Procedures

The subsurface debris investigation was conducted from 26 through
28 April 2010. The investigation included the completion of three test
trenches along the proposed GWBW alignment. Field activities are
discussed below.

Utility Location

Buried utility overlays were compiled based on available historical site
plans. These overlays were used to identify areas in which buried
utilities were more likely to be encountered during the investigation,
and to delineate areas requiring excavation of utilities during slurry
wall construction.

Prior to field activities, the trenching locations were marked in the field
for inspection and approval by a facility representative familiar with
utilities at the site. No active utilities were anticipated to be
encountered during trenching activities, as all underground utilities in
the area were abandoned during plant demolition in 2004. The only
active underground utilities in vicinity of the proposed trenching
locations are storm water discharge drains. The only active
aboveground utilities are electrical power lines mounted to poles. As
per previous subsurface investigations at the site, abandoned and
active utilities were identified using the compiled utility overlay map
and by discussion with a facility representative.

Trenching Methods

Three test trenches were excavated in areas where drill rigs have
historically encountered refusal along the slurry wall alignment
(Figure 1). These locations include the area to the south of Dock 1 and
the area between Docks 1 and 2.
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Trenches were excavated by Berner Construction using an excavator.
Test Trenches 1 and 2 each extended slightly more than 100 feet in
length, and Trench 3 extended approximately 30 feet. Each trench was
excavated in several stages. The total length of each trench was based
on the amount and nature of obstructions encountered, as well as the
amount of trench sidewall sloughing. The test trenches were excavated
to the maximum trench depth practicable, up to a maximum of 22 feet
bgs. Obstructions that could adversely impact the slurry wall
construction encountered during excavation activities were observed,
documented, and removed.

The trenches were backfilled by backhoe and bucket-compacted in lifts.
Trenching was implemented in stages such that excavation and
backfilling were completed within one work day. No excavated soil
was left at grade overnight. The excavated areas were resurfaced with
imported, clean, crushed rock.

Excavated Material Management

The excavated soil staging areas were lined with plastic sheeting and
bermed. The first approximately 20 linear feet of excavated material
was laid on the plastic sheeting linearly adjacent to the test pit. Soil
from the remaining 20-foot sections of each trench was placed in the
previously excavated section and bucket-compacted in lifts. The final
section of the trench was filled with the material excavated from the
initial 20 linear feet of trenching. Potential fugitive dust was mitigated
by ensuring that the excavated soil remained sufficiently moist until it
was backfilled.

The trench locations were selected in order to avoid known areas with
potentially gross contamination (i.e. Acid Plant non-aqueous phase
liquid area). The excavated material was visually surveyed for gross
contamination such as free product, dark staining, or very strong odors.
No indications of gross contamination were observed in any of the
excavated material.

Several large pieces of concrete were removed from the trenches. The
concrete pieces were cleaned by pressure washing with water within

the lined and bermed staging area. The large pieces of concrete debris
were stored on existing concrete pads for later off-site disposal.
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Field Observations

The following information was recorded during trenching activities:
e Visual changes in fill material with depth bgs;

e Obstructions, including size, location, and material;

e Sidewall slope characteristics, such as amount of sloughing;

e Buried utilities encountered; and

e Organic vapors using a photoionization detector.

The field observations are summarized on the attached Figures 2, 3,
and 4, which show the trench profiles and plan views. No organic
vapors were detected in any of the materials excavated during the
investigation.

Trench 1

Trench 1 was approximately 120 feet long, between 7 and 12 feet wide,
and was completed between Dock 1 and Dock 2, as shown on Figure 1.
A profile of Trench 1 is presented on Figure 2. The fill material located
beneath the rail spur at the southern end of the trench consisted of
light-brown, fine, sandy silt. This material extended approximately 25
feet north from the southern end of the trench and contained one large
piece of concrete. The fill material to the north of the rail spur consisted
of approximately 6 inches to 1 foot of asphalt and/or crushed rock
surface underlain by 2 to 3 feet of brown, clayey, silt fill with little
debris. This was underlain by between 6 and 19 feet of dark brown to
gray or black silty clay intermixed with debris and woody material,
followed by 1 to 10 feet of dark brown to black wet, organic, silty clay,
and then 1 to 10 feet of brown silty clay. Several large chunks of
concrete were removed from the excavation at 15 to 22 feet bgs and at
the south end of the excavation.

Trench 2

Trench 2 was approximately 110 feet long, between 8 and 11 feet wide,
and was completed south of Trench 1 and Dock 1, as shown on
Figures 1 and 3. The material excavated along the entire length of the
trench consisted of 3 to 6 inches of asphalt, underlain by 1 to 12 feet of
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crushed rock, and 17 feet of brown, medium-grained, silty, sand fill. No
debris was encountered in the fill material.

Trench 3

Trench 3 was approximately 30 feet long, between 7 and 11 feet wide,
and was completed approximately 30 feet south of Trench 2, as shown
on Figures 1 and 4. The material excavated along the entire length of
the trench consisted of 3 to 6 inches of asphalt, 1 to 1'% feet crushed
rock, and 7 feet of brown, medium-grained, silty sand fill. No debris
was encountered in the fill material. Two 10-inch diameter cast iron
pipes were encountered in the trench at a depth of approximately 7
feet. The pipes were determined to be the former brine line pipes from
the two southeastern salt pads. During plant operations, these brine
lines were used to transfer brine solution to a sump and then to the
chlorine cells rooms for processing. Following plant demolition in 2004,
the line from the sump to the chlorine cell room was re-routed to the
storm water system. The former brine lines from the salt pads currently
collect storm water and discharge it to the storm water system. One of
these salt pad storm water lines was damaged during the trench
excavation. This line was plugged and abandoned in place. Storm water
that had accumulated in the salt pads was then re-routed to another
portion of the storm water system by removing part of the berms on the
salt pads.

Geotechnical Samples

Bulk samples representative of the fill material were collected during
the investigation. Two of the samples were collected from Trench 1 and
one sample from Trench 2. Sampling locations are shown on Figures 2
and 3 respectively. One sample from Trench 1 (T1 90’N, 18'D) and one
sample from Trench 2 (T2 10N, 10'N) were submitted for geotechnical
testing for the following parameters using the American Society for
Testing and Materials (ASTM) guidelines outlined below.

e Moisture (ASTM D-2216);

e Grain-size analysis (ASTM D-422);

e Atterberg Limits (ASTM D-4318);

e C(lassification (ASTM D-2487); and

e Shear Strength, Triaxial CU (ASTM D-4767).
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The geotechnical testing results are presented in the geotechnical
laboratory report, included as Attachment A. The geotechnical
analytical results will be used to confirm the current slope stability
calculations and refine the GWBW alignment, including setback. The
results of the slope stability analysis and final GWBW alignment will be
presented in the Groundwater SCM Pre-Final Design described in the
June 2009 Draft Groundwater Source Control Design and Implementation
Work Plan, Arkema Inc. Facility, Portland, Oregon.

If you have any questions or require additional information, please feel
free to contact us at (503) 488-5282.

Sincerely,

Brendan Robinson, P.E. Erik C. Ipsen, P.E.
Project Manager Partner
BAR/ECI/ssh/0114499

Attachments

cc: Todd Slater/LSS
Henning Larsen/DEQ
Tom Gainer/DEQ
Sean Sheldrake/EPA
David Livermore/Integral
Larry Patterson
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Attachment A
Geotechnical Analytical Report





















	Background
	Field Procedures
	Utility Location
	Trenching Methods
	Excavated Material Management

	Field Observations
	Trench 1
	Trench 2
	Trench 3

	Geotechnical Samples
	Figures
	Figure 1 - Trenching Locations
	Figure 2 - Trench 1 Cross Section
	Figure 3 - Trench 2 Cross Section
	Figure 4 - Trench 3 Cross Section

	Attachment A - Geotechnical Analytical Report

