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Mr. Tom Roick

Project Manager, Cleanup & Portland Harbor
Department of Environmental Quality

2020 S.W. 4™ Avenue

Portland, Oregon 97201

Dear Mr. Roick:

Re: Draft Stage 1 Source Control Evaluation Work Plan
RP - Portland Site

On behalf of SLLI, AMEC Earth & Environmental, Inc. (AMEC) is submitting to the Oregon
Department of Environmental Quality (DEQ) the enclosed Draft Stage 1 Source Control
Evaluation (SCE) Work Plan (Stage 1 SCE WP). The investigative tasks described in the
Stage 1 SCE WP support evaluation of groundwater adjacent to the Willamette River (River)
near the Rhéne-Poulenc (RP) Portland Site (Site), as agreed to in a June 1, 2005 meeting
between SLLI and DEQ.

This Stage 1 SCE WP also includes the SCE Field Sampling Plan (Stage 1 SCE FSP) as
Appendix A. The Stage 1 SCE FSP includes details on sample collection methodologies and
planned analysis for the study area.

Following are responses to the DEQ letter dated June 9, 2005, providing comments on SLLI's
Stage 1 Source Control Evaluation Scope of Work letter dated May 20, 2005. To facilitate your
review, DEQ’s comments are reproduced in their entirety, followed by SLLI's responses.

DEQ Comment No. 1:

Page 3, last paragraph. The proposal lists five objectives for this scope of work. As discussed
in our meeting on June 1, 2005, DEQ views the primary goal of this source control evaluation as
collection of the data necessary to evaluate the scope of source control actions needed to limit
impacts from the RP Portland groundwater plume to the Willamette River. The results of the
Stage 1 SCE field investigation should be a report that characterizes the nature and extent of
upland RP-related groundwater contamination that is likely discharging to the Willamette River,
as the basis for a subsequent scoping of source control actions.

SLLI Response:

SLLI agrees that the primary goal of this SCE is the collection of data necessary to evaluate the
scope of source control actions needed to limit impacts from the RP Site groundwater plume to
the River. A key component of this evaluation is to determine other sources of the same or
similar constituents in order to allow DEQ to properly differentiate between RP sources and
other sources. Future stages of the SCE will address any additional data gaps and evaluate
source control actions related to RP-related groundwater discharge to the River, if warranted.

AMEC Earth & Environmental, Inc.
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Since there is inadequate information to evaluate potential impacts from constituents related to
other sources (e.g., Arkema) additional investigation is required to identify and account for any
related discharge from this site in order to accurately evaluate the RP plume. Any conclusions
that are not based on a full understanding of the potential multiple sources of chemical
constituents that may possibly be entering the River will be highly uncertain, and may result in
selection of an inadequate or inappropriate remedy, if a remedy is necessary at all.

DEQ Comment No. 2:

Page 1, last paragraph. DEQ will review SLLI submittals, prepared at your own discretion, to
investigate the potential contribution from other possible sources of dioxin (or other
contaminants of concern). On the basis of existing documented facility operational practices
and site-specific data we consider SLLI to be a historic source and a likely current source of
dioxin contamination to the Willamette River.

SLLI Response:

SLLI disagrees with the implications in DEQ’'s Comment No. 2 that evaluation of other sources
of dioxin in the vicinity of the alleged RP plume is of no consequence to the characterization of
this plume. SLLI will not be held responsible for dioxins related to historical or current
operations at other facilities located in Portland Harbor, or anywhere else in the Willamette
Basin. SLLI intends to vigorously defend itself against any assertion of responsibility for dioxins
that did not originate from historical operations at the former RP facility.

DEQ Comment No. 3:

Page 5, Direct-Push Borings. The direct-push depth intervals for the Arkema upland and beach
sampling appears similar. DEQ expects the sampling intervals to be offset due to the change in
ground surface elevation between the upland and beach.

SLLI Response:

SLLI agrees that sampling depth intervals for Arkema Lots 1 and 2 and Beach Area should be
offset due to the change in ground surface elevation. The scope of work provides for a 10-foot
elevation difference in default sampling locations to account for this offset. Additional
explanation regarding sampling intervals is provided in Section 2.1 of the Stage 1 SCE FSP
(Appendix A).

DEQ Comment No. 4:

Page 5, Sonic Borings. AMEC should consider the potential for vertical mixing of groundwater
during drilling with sonic drilling methods. DEQ has experienced this problem on other sites
where the resulting groundwater sampling data was considered unreliable.

SLLI Response:

SLLI has reviewed an email provided by Mavis Kent of DEQ on June 6, 2005 relating directly to
the failed sonic groundwater sampling event mentioned by DEQ. SLLI plans on employing
multiple safeguards to help ensure collection of reliable data including the use of a submersible
pump and inflatable packer assembly and purging of a sufficient amount of water prior to
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collection of targeted zone groundwater. Further description of the planned sampling
procedures is provided in Section 2.1.2 and Standard Operating Procedure (SOP)-24 in
Appendix A-1 of the Stage 1 SCE FSP.

DEQ Comment No. 5:

Page 5, Siltronic site work. Additional wells should be considered for the Siltronic Property
(North of North Doane Lake) along the anticipated groundwater flow pathway from RP sources
to the river in order to further evaluate the deep contamination detected on the Siltronic

property.
SLLI Response:

SLLI will consider the addition of direct-push borings or monitoring wells downgradient between
RP and the River on the Siltronic property following the evaluation of analytical data collected
during this Stage 1 SCE. As discussed in SLLI’s response to Comment No. 1, the scope of this
Stage 1 SCE is to evaluate RP-related constituents directly adjacent to the River. Proposed
additional investigation on the Siltronic property, if appropriate, will be provided by SLLI in the
Stage 1 SCE Technical Memorandum (Section 7.0, Stage 1 SCE WP).

DEQ Comment No. 6:

On behalf of Siltronic Corporation, Maul Foster & Alongi provided comments on the SCE by
letter to Matt McClincy, dated June 2, 2005 (copy to Roger Gresh at AMEC). DEQ concurs with
their recommendations and requests that SLLI include applicable revisions to the work plan.
Those recommendations are in brief:

¢ Increased sampling frequency to better understand vertical distribution of contamination,

e Soil sampling to provide information for site-specific partitioning coefficients,

e Analysis for natural attenuation parameters related to trichloroethylene (TCE) degradation,
and

¢ Siltronic wells with dedicated pumps (WS-11 and WS-12) may need to be sampled by
alternative methods.

SLLI Response:
In response to the bulleted items:

e SLLI agrees to collect an additional three groundwater samples per boring from 100 feet to
refusal depth at boring locations located on the Siltronic property. These additional
groundwater samples will be analyzed for volatile organic compounds (VOCSs) by United
States Environmental Protection Agency (EPA) Method 8260B. Section 3.3.1 of the Stage 1
SCE WP outlines the sampling depth intervals and rationale.

e SLLI plans to collect a limited number of soil samples, collocated with groundwater samples,
for total organic carbon (TOC) as outlined in Table 2 of the Stage 1 SCE WP. The TOC
results, along with constituent concentrations in collected groundwater, will allow calculation
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of partitioning coefficients at each sampling location (based on the reasonable assumption
that groundwater and soil beneath the Siltronic property are in equilibrium).

e EPA Method 8260B will provide degradation products of TCE such as 1,2-DCE and vinyl
chloride. SLLI does not agree that collection of parameters such as ethane, ethene, and
carbon dioxide will be of particular use in determining the source of TCE. If Siltronic would
like to collect split samples for analysis of additional parameters, SLLI would certainly
accommodate such a request.

o AMEC contacted Siltronic’s consultant Maul Foster & Alongi on June 14, 2005 and obtained
information regarding the dedicated bladder pumps installed in monitoring well clusters
WS-11 and WS-12. These monitoring wells will be sampled using the same technique that
will be used at monitoring well cluster RP-07.

DEQ Comment No. 7:

The Outfall 22B Storm Sewer is a preferential pathway for groundwater discharge to the river.
DEQ acknowledges that SLLI has conducted sampling of the storm sewer as a separate phase
of work, and we expect that SLLI will pursue additional work with respect to the storm sewer
separately from this proposal. Nevertheless, the storm sewer should be identified in the SCE as
a preferential pathway. SLLI should consider direct-push sampling or wells to evaluate
groundwater concentrations and aquifer characteristics adjacent to the conveyance pipe,
including where the pipe nears the river (supplemental to RP-01).

SLLI Response:

The Stage 1 SCE WP includes a mention of the Outfall 22B Storm Sewer as an apparent
preferential pathway for groundwater, and that it has been evaluated in the Draft Outfall 22B
Storm Sewer Sampling Report dated March 24, 2005. SLLI is currently developing a scope of
work for an Interim Remedial Action Measure (IRAM) to mitigate infiltration of groundwater into
this storm sewer that contains detections of RP-related constituents. Therefore, SLLI does not
plan to conduct further investigations adjacent to the storm sewer.

DEQ Comment No. 8:

The proposed sampling locations should be placed based on the hydrogeologic conceptual site
model. Additional information should be prepared and included in the work plan to identify
groundwater plume data gaps and to develop the rationale for proposed boring/well locations,
depths, and groundwater grab sample intervals. Specifically, the following tasks should be
completed:

e Prepare groundwater plume maps (for each impacted water-bearing zone) showing the
estimated extent of groundwater contamination towards the river.

e Prepare geologic cross sections showing stratigraphy, the estimated horizontal and vertical
extent of the groundwater plume(s); river bathymetry; and locations of proposed stratigraphy
cores and discharge mapping points.
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e Using the above information, identify data gaps in groundwater plume delineation to refine
proposed boring/well locations.

SLLI Response:

SLLI considered the current conceptual site model when developing and refining the scope of
work for the Stage 1 SCE, and designed the Stage 1 SCE investigation to address identified
data gaps. The Stage 1 SCE WP includes groundwater plume maps for each of the three water
bearing zones for 1,2-dichlorobenzene, benzene, 2,4-dichlorophenol, 2,4-D, and 2,3,7,8-TCDD
(Figures 7 through 9, Stage 1 SCE WP). Updated geologic cross sections based on the current
hydrogeologic conceptual site model that show proposed Stage 1 SCE investigation locations
and selected constituent concentrations are also included (Figures 4 through 6, Stage 1 SCE
WP).

SLLI presumes that DEQ is referring to Lower Willamette Group (LWG) proposed locations of
stratigraphy cores and discharge mapping points. Locations of proposed stratigraphy cores and
discharge mapping points were not included in the Stage 1 SCE WP because the LWG Portland
Harbor RI/FS Round 2 Groundwater Pathway Assessment Work Plan has not received agency
approval. However, results of LWG in-water investigations will be considered in our overall
evaluation, as available and appropriate.

DEQ Comment No. 9:

Page 6, last paragraph. DEQ expects SCE reports to include an updated, comprehensive
hydrologic conceptual model; a description of the area of plume discharge (vertical and
horizontal); identification of preferential flow pathways (e.g., zones of greater hydraulic
conductivity); an estimate of plume discharge rate and contaminant loading to the river; a
description of fate and transport and patrtitioning of contaminants between the dissolved phase
and sediments.

SLLI Response:

SLLI reminds DEQ that this work plan is for Stage 1 of the SCE. As stated by DEQ during the
June 1, 2005 meeting, the main objective of the SCE is to determine whether source control is
necessary. Although some of DEQ’s listed objectives will be met with Stage 1, such as
development of an updated hydrologic conceptual site model, the Stage 1 SCE is not intended
to obtain the information necessary to determine the area of RP-related constituent discharge to
the River, nor to provide an estimate of plume discharge rate and contaminant loading to the
River. SLLI is not currently proposing the in-river investigation that would be required to
properly evaluate these topics. Some of the information required for such an evaluation may be
provided by currently proposed LWG investigations, and if available and appropriate, LWG
results may be considered in a future SCE report. It is SLLI's intention that the Stage 1 SCE
results will be initially presented in a technical memorandum designed to transmit the results to
DEQ and to propose any additional investigation and/or evaluation, if appropriate.
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One clipped and three bound copies of this work plan are enclosed. If you have any questions,
please call Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

Roger T. Gresh, P.G. Teresa A.R. Wilson
Project Manager Task Manager

Encl: Draft Stage 1 Source Control Evaluation Work Plan
CLJ/Ip

C: R. Ferguson, SLLI
S. Dearden, Sanofi-Aventis
J. Benedict, CHBH&L
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1.0

11

INTRODUCTION

This Draft Stage 1 Source Control Evaluation (SCE) Work Plan (Stage 1 SCE WP)
presents the data quality objectives (DQOs) and describes the scope of work for
investigative activities to be conducted adjacent to the Willamette River (River) near
the Rhéne-Poulenc (RP) Portland Site (Site). The RP property is located at 6200 N.W.
St. Helens Road in Portland, Oregon (Figure 1). The SCE investigation is being
conducted in response to a letter from the Oregon Department of Environmental
Quality (DEQ) dated February 22, 2005 requesting SLLI to conduct an “investigation
between the existing downgradient groundwater monitoring wells and the river...to
evaluate the extent and concentration of RP-related contaminant discharges to the
Willamette River” (DEQ, 2005a). The scope of work for this Stage 1 SCE WP was
presented to DEQ in a letter dated May 20, 2005 (AMEC, 2005a) and was discussed
in a meeting between DEQ and SLLI on June 1, 2005. DEQ conditionally approved
the scope as presented in the May 20, 2005 letter in DEQ's letter dated June 9, 2005
(DEQ, 2005b).

This Stage 1 SCE WP will be implemented according to procedures outlined in the
Stage 1 SCE Field Sampling Plan (FSP) (Appendix A), the site-specific Revised
Quality Assurance Project Plan (QAPP) dated June 13, 2001 (AMEC, 2001), the
site-specific Health and Safety Plan (HASP) dated June 24, 2005 (AMEC, 2005b), and
any subsequent applicable updates to the QAPP and HASP.

Data Quality Objectives

The DQOs of the Stage 1 SCE are to evaluate:

1. Evaluate whether constituents are present in near-River groundwater at regulatory
levels of concern;

2. Evaluate whether the constituents are from a RP source or other sources;

3. Evaluate the extent and the chemical makeup of the dioxin and chlorinated solvent
plumes originating at the Arkema site flowing to the north/northwest and the
potential for commingling with the RP plume.

4. Evaluate the connection, if any, between Siltronic’s trichloroethylene (TCE) plume
and deep TCE detected on their property; and

5. Evaluate regional (Arkema, RP, Siltronic) groundwater flow direction within the
Alluvium and Basalt Zones near the River.
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1.2

2.0

2.1

In addition, data from this Stage 1 SCE will be used to support the planned
bioremediation pilot study and facilitated transport evaluation and to assist in planning
for source control, if warranted.

Scope of Work

The scope of work to evaluate the above-listed DQOs has been divided into four tasks.

e Task 1 - Drilling of reconnaissance borings near the River from the northwestern
property boundary of Siltronic Corporation (Siltronic) to the southeastern boundary
of Arkema, Inc (Arkema) along the riverbank of Lots 1 and 2, and at Arkema Lots 1
and 2 (Stage 1 SCE study area; Figure 2) by using both direct-push and sonic
drilling technologies for lithologic logging and the collection of soil and groundwater
analytical samples;

e Task 2 - Installation of up to four monitoring well clusters adjacent to the River and
three monitoring well clusters located on upland areas of Arkema Lots 1 and 2;

e Task 3 - Groundwater sampling and water elevation monitoring of newly installed
monitoring wells and selected existing monitoring wells; and

e Task 4 - Transducer study to be conducted within selected newly installed
monitoring wells and selected existing monitoring wells.

BACKGROUND INFORMATION

This section describes the RP facility location, its operational history, and the Stage 1
SCE study area geology and hydrogeology.

Site Description

The RP property is located in Section 30 of Range 1W, Township 1N and is presented
on the RP Site vicinity map, Figure 1. The Site is located in a heavily industrialized
area northwest of Portland, and southwest of the River. The RP property has been
divided into three investigative areas for ease in reference. The three areas are the
Herbicide Area (HA), Insecticide Area (IA), and Lake Area (LA). Surrounding and
nearby property owners include the City of Portland, Siltronic, Schnitzer Investment
Corporation, Arkema, ESCO Corporation (ESCO), Gould Electronics (Gould), Metro,
and Burlington Northern Santa Fe Railroad (BNSF). The Gould and Schnitzer
properties, along with the LA portion of the RP property, are part of the Gould
Superfund Site. The study area for the Stage 1 SCE includes portions of the Arkema,
BNSF, and Siltronic properties.

Project No.: 0-61M-107030/Phase 69

K:\10000\10700\10703\Phase 69 Source Control 7/01/05 Page 2
Evaluation\Stage 1 SCE WP\Draft SCE WP\Draft Stage

1 SCE Work Plan.doc



Oregon Department of Environmental Quality

RP - Portland Site ame
Draft Stage 1 Source Control Evaluation Work Plan

2.2

2.3

Site History

The former RP facility was used for the formulation and/or manufacture of insecticides
and/or herbicides from 1943 to 1991. Early operations at the RP facility included the
formulation of railroad right-of-way treatment liquids, fertilizer and insecticide mixtures,
and sodium arsenite liquids. In the early 1950s the formulation of organic products,
including phenoxy herbicides, DDT, endrin, aldrin, and heptachlor began. Operations
were expanded in 1956 to include the manufacture and formulation of 2,4-D acid and
esters. During the 1960s, manufacture and formulation of MCPA acid and esters, and
2,4-DB acid, occurred at the RP facility, and in 1971 the manufacture of bromoxynil
products was added.

Prior to 1966, treated wastewater was discharged to West Doane Lake (WDL), and
from 1966 to 1976 treated wastewater was discharged to the River. Beginning in
1977, treated wastewater was discharged to a City of Portland publicly owned
treatment works (POTW). RP began operation of a shallow groundwater extraction
and treatment system in 1984, which discharges to the River under a National
Pollution Discharge Elimination System (NPDES) permit issued by DEQ.

Physical and Hydrogeological Setting

The geologic framework of the RP Site and surrounding properties was determined
from geologic logs of borings completed in the area. Lithologic units at the RP Site
and near the River are grouped into characterization zones including the Fill/Shallow
Alluvium Zone, Alluvium Zone, and Basalt Zone. A cross section location map is given
in Figure 3 that shows the location of two cross sections that extend from the RP
property to the River (Figures 4 and 5). An additional cross section extends adjacent
to the River from the northwestern property boundary of GASCO south to the
southeastern property boundary of Arkema (Figure 6). Characterization zone
designations were chosen from soil or rock type, the presence or absence of vertical
gradients, and hydraulic properties (e.qg., hydraulic conductivity, AMEC, 2003).

Fill/Shallow Alluvium Zone

The Fill/Shallow Alluvium Zone includes the fill lithologic unit and the upper 10 to 15
feet of the sandy silt lithologic unit as shown on the cross sections. The fill lithologic
unit consists of variable amounts of sand, silt, clay, organic matter, occasional gravel,
and miscellaneous debris that were used to infill Doane Lake. On the Siltronic
property, the fill lithologic unit consists of variable amounts of quarry rock and River
dredge spoils used to infill topographic depressions. Underlying the fill lithologic unit,
the shallow alluvium consists of primarily native sandy silts with occasional
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discontinuous lenses of sand and clayey silt. The fill lithologic unit is unsaturated in
the HA, IA, and northeast of NW Front Avenue, and is saturated in the LA and
northwest of the BNSF railroad fill on the Siltronic property. Groundwater elevations at
monitoring well clusters screened in the fill lithologic unit and the Alluvium Zone
generally indicate a downward vertical gradient between the fill lithologic unit and the
Alluvium Zone. The shallow alluvium has been observed to be saturated where it
occurs throughout the RP Site.

Groundwater elevation measurements collected from monitoring wells completed in
the Fill/Shallow Alluvium Zone indicate that groundwater in the Fill/Shallow Alluvium
Zone is influenced by local surface water features, including WDL, North Doane Lake
(NDL), and the Northwest Drainage Pond (NDP). Groundwater near the surface water
features can discharge to the surface water feature or the surface water feature can
recharge the groundwater system, depending on the water elevation in the surface
water feature and seasonal changes in groundwater elevation.

Alluvium Zone

The Alluvium Zone includes the lower portion of the sandy silt lithologic unit, the clay
lithologic unit, a shelf gravel lithologic unit, and a river gravel lithologic unit, as depicted
in Figure 6.

e The lower portion of the sandy silt lithologic unit ranges in thickness from about 50
feet in the HA to 85 feet near monitoring well cluster W-09 (ESCO property) to 20
feet near monitoring well RP-02 cluster (Arkema property). The unit grades from
silt at its top to a sand silt and is alluvial in origin;

e The clay lithologic unit is extensive, with an average thickness of about 20 feet.
The clay lithologic unit is observed from the River south to the LA near monitoring
well clusters W-09 and AL-06 and east underlying the Arkema facility. The unit
consists of low permeability interbedded clayey silts and clays;

e The shelf gravel lithologic unit is weathered angular to subangular basalt gravel
overlying competent basalt under the RP property, NDL, and the southwestern
portion of the Siltronic property. The shelf gravel generally has a silt and clay
matrix and is about 1 foot thick, but thickness extends to 10 feet near monitoring
well cluster AL-05 in the LA;

e The river gravel lithologic unit is a high permeability rounded to subrounded gravel
with cobble-sized clasts. The river gravel unit is thickest at monitoring well
RP-07-119 (42.0 feet) and thinner toward the south, with gravel thickness of 16.5
feet at monitoring well W-19-D, 1.5 feet at monitoring well RP-06-87, and absent at
monitoring wells MWA-14-1, W-11-B, RP-01-51, and RP-02-65; and
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2.4

e The Alluvium Zone groundwater elevations indicate the regional groundwater flow
direction is southwest to the northeast, from the Tualatin Mountains toward the
River. Seasonally the general direction of groundwater flow and groundwater
gradient does not change significantly.

Basalt Zone

The Basalt Zone consists of the basalt lithologic unit, which underlies the alluvial
deposits, as depicted in the three cross sections (Figures 4 through 6). Basalt at the
RP Site and surrounding properties is part of the Columbia River Basalt Group
(CRBG). In the west Portland business district, the Columbia River Basalt is at least
700 feet thick and consists of a series of lava flows with discontinuous layers of
interflow tuff (USGS 1963). At the RP Site, basalt is observed as highly fractured to
massive and highly weathered to fresh. Groundwater elevations at monitoring well
clusters screened in the Alluvium Zone and Basalt Zone generally indicate a
downward vertical gradient between the Alluvium Zone and Basalt Zone. Groundwater
elevations in the Basalt Zone generally flow from the southwest to the northeast, from
the Tualatin Mountains towards the River.

Groundwater Constituent Distribution

SLLI has evaluated the distribution of constituents in groundwater and has presented
results in the Groundwater Characterization Report (GCR; AMEC 2003). However, as
part of the development of this Stage 1 SCE WP, groundwater constituent distribution
maps based on screening level exceedances have been used to help identify data
gaps near the River downgradient from the RP property. The Stage 1 SCE scope of
work was developed to help evaluate the potential extent of constituents along the
River, as well as to evaluate groundwater concentrations between the River and
existing monitoring well locations.

Figures 7, 8, and 9 of this Stage 1 SCE WP provide outlines of groundwater
concentrations for selected representative constituents based on criteria provided in
Table 1. The criteria used for the constituent outlines were those submitted to the
Lower Willamette Group (LWG) for the Draft Portland Harbor Remedial
Investigation/Feasibility Study Conceptual Site Model Update (LWG, 2004). The
criteria are not intended to represent appropriate regulatory levels for risk or cleanup,
or to trigger any other action.
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2.5

3.0

Data Gaps

Based on the conceptual hydrologic site model, including constituent distribution in
groundwater (Figures 7, 8, and 9) and stratigraphic information as presented on the
cross sections (Figures 4, 5, and 6), the following data gaps will be addressed by the
SCE at the RP Site:

e Lack of a regional (Arkema, RP, and Siltronic) understanding of groundwater flow
direction within the alluvium and basalt zones;

e The need for improved understanding of the basalt surface and gravel thicknesses,
and their influence on regional flow directions;

e The need to further evaluate which RP-related constituents, if any, are detectable
within the three lithologic units between existing monitoring wells near the
riverbank and the River, in the area along the riverbank from the Arkema plant
area to the northeastern Siltronic property boundary;

e The need to investigate potential other sources of detected constituents in
groundwater near the River that do not appear to be RP-related (e.g., Arkema,
Gasco, or Siltronic);

e The need to evaluate whether constituents at or above regulatory levels of concern
are present in groundwater at the River, if any, as they relate to potential source
control measures;

¢ The need to evaluate the source of detected constituents;

e The need to evaluate chemical differentiation and distribution of constituent
sources; and

e The need to evaluate natural attenuation parameters in groundwater near the River
between the Arkema plant area and the northwestern Siltronic property boundary.

It is anticipated that the scope of work for this Stage 1 SCE will at least partially
address the above listed data gaps. SCE related to the preferential discharge of
RP-related constituents to Outfall 22B Storm Sewer has been previously discussed in
the Draft Outfall 22B Storm Sewer Sampling Report (AMEC, 2005c¢). A scope of work
to mitigate infiltration of groundwater containing RP-related constituents into the storm
sewer will be provided to DEQ under separate cover.

TASK 1 - RECONNAISSANCE ACTIVITIES

Task 1 consists of reconnaissance activities that include drilling of investigative borings
within the Stage 1 SCE study area using both direct-push and sonic drilling
technologies for lithologic logging and the collection of soil and groundwater analytical
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3.1

3.1.1

samples. Analytical results will be used to evaluate whether constituents at or above
regulatory levels of concern are present near the River, and to help differentiate, using
chemical forensic tools, between constituents derived from the former RP facility and
constituents from other sources. The analytical and lithologic results will be used as
factors in determining Task 2 monitoring well locations.

The Stage 1 SCE study area has been divided into three individual reconnaissance
areas as shown on Figure 2 and includes:

e Arkema Lots 1 and 2: The upland area of Lots 1 and 2 within the Arkema site;

e Beach Area: The area directly adjacent to the River from just north of the BNSF
railroad bridge to the southeastern boundary of Arkema Lot 2; and

e Siltronic Riverbank: The upland area directly adjacent to the River from near the
BNSF railroad bridge to the northwestern property boundary of Siltronic.

The Task 1 field investigation approach for each of the above listed areas is described
below. All drilling activities will be conducted by a driller licensed in the State of
Oregon and will be monitored and recorded by an AMEC field representative working
under the supervision of an AMEC State of Oregon Registered Geologist.

Arkema Lots 1 and 2

Investigative activities to be conducted in Arkema Lots 1 and 2 include advancement
of direct-push borings for lithologic logging and soil and groundwater characterization.
Boring locations are shown on Figure 2. Lithologic data collected from these boring
locations will be used to refine the conceptual hydrogeologic site model. Groundwater
analytical data from water-bearing zones of the three lithologic units will be used to
evaluate both vertical and lateral distribution of RP-related constituents and to help
differentiate those constituents from other sources (e.g., Arkema) within Arkema Lots 1
and 2. Groundwater analytical data will also allow an evaluation of natural attenuation
processes for use in future remedy selection, if necessary. Specific sampling activities
for Arkema Lots 1 and 2 are described below.

Direct-Push Borings

Direct-push borings within Arkema Lots 1 and 2 will be advanced to refusal depth,
estimated at 60 feet below ground surface (ft bgs) based on previous site drilling. At
each boring location soil will be sampled continuously for 1) lithologic logging, 2) field
screening by a photoionization detector (PID) for the presence of volatile organic
compounds (VOCs), and 3) visual inspection. Soil from the following four depths at a
minimum will be retained for hydrogeologic parameter and/or chemical constituent
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3.2

3.2.1

analysis as summarized on Table 2 and as outlined in the FSP: 0 to 0.5 ft bgs, 5 to
5.5 ft bgs, directly above the water table within the capillary fringe, and at drill refusal
depth. Ten soil samples from Arkema Lots 1 and 2 and the Beach Area will be
analyzed for chemical constituents as summarized on Table 2. Additional soil samples
will be submitted for chemical constituent analysis if visual and/or PID evidence during
sample collection indicates potential soil impact. Soil samples will be collected in
accordance with procedures outlined in the Stage 1 SCE FSP.

Three reconnaissance groundwater samples will be collected per boring for laboratory
analysis as summarized on Table 2. Water samples will be collected from 1) the first
water-bearing zone, 2) directly above the clay layer (estimated at 40 ft bgs), and 3) drill
refusal depth. Groundwater samples will be collected in accordance with procedures
outlined in the Stage 1 SCE FSP.

Beach Area Investigation

Investigative activities to be conducted in the Beach Area include advancement of
direct-push and sonic borings for lithologic logging and soil and groundwater
characterization. Boring locations are shown on Figure 2. Lithologic data collected
from these boring locations will be used to refine the conceptual hydrogeologic site
model. Groundwater analytical results from the Beach Area investigation will be used
to evaluate whether constituents at or above regulatory levels of concern are present
near the River at various elevations within water-bearing zones of the three lithologic
units. Specific sampling activities for the Beach Area are described below.

Direct-Push Borings

Direct-push borings within the Beach Area will be advanced to refusal depth, estimated
at 50 ft bgs. At each boring location soil will be sampled continuously for 1) lithologic
logging, 2) field screening by PID, and 3) visual inspection. Soil from the following four
depths at a minimum will be retained for hydrogeologic parameter and/or chemical
constituent analysis as summarized on Table 2 and as outlined in the Stage 1 SCE
FSP: 0to 0.5 ft bgs, 5 to 5.5 ft bgs, directly above the water table within the capillary
fringe, and at drill refusal depth. Because the water table is anticipated to be much
shallower within the Beach Area, the 5 to 5.5 ft bgs sample may be analogous to the
capillary fringe sample; therefore, only three depth intervals will likely be collected in
this area. Ten soil samples from Arkema Lots 1 and 2 and the Beach Area will be
analyzed for chemical constituents as summarized on Table 2. Additional soil samples
will be submitted for chemical constituent analysis if visual and/or PID evidence during
sample collection indicates potential soil impact. Soil samples will be collected in
accordance with procedures outlined in the Stage 1 SCE FSP.
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3.2.2

3.3

3.3.1

Three reconnaissance groundwater samples will be collected per boring for laboratory
analysis as summarized on Table 2. Water samples will be collected from 1) the first
water-bearing zone, 2) directly above the clay layer (estimated at 30 ft bgs), if present,
and 3) drill refusal depth. Groundwater samples will be collected in accordance with
procedures outlined in the Stage 1 SCE FSP.

Sonic Borings

Borings drilled using sonic technologies, as shown on Figure 2, will be advanced to
confirm lithologic logging from the direct-push borings, to document the basalt surface
elevation and surface condition (e.g., fracturing and weathering) and gravel thickness
(if observed), and to evaluate groundwater quality in the basalt zone. Borings will be
advanced approximately 10 ft into the weathered basalt. Soil sampling will be
conducted continuously for lithologic logging and documentation of visually impacted
soils. No soil samples for analytical analysis are planned from the Beach Area sonic
borings. One reconnaissance groundwater sample will be collected from the basalt
zone at these boring locations for laboratory analysis of chemical constituents as
summarized in Table 1. An additional groundwater sample will be collected if the
gravel unit is encountered during drilling and if a sample was not obtained from this
zone from a nearby direct-push boring. Sample collection procedures will follow those
as outlined in the Stage 1 SCE FSP.

Siltronic Riverbank Investigation

Investigative activities to be conducted on the Siltronic Riverbank include
advancement of direct-push and sonic borings for lithologic logging and soil and
groundwater characterization. Boring locations are shown on Figure 2. Lithologic data
collected from these boring locations will be used to refine the conceptual
hydrogeologic site model. Soil samples will be analyzed for selected parameters to
help evaluate partitioning coefficients at the Siltronic Riverbank. Groundwater
analytical results will be used to evaluate whether constituents at or above regulatory
levels of concern are present near the River at various elevations within water-bearing
zones of the three lithologic units. Specific sampling activities for the Siltronic
Riverbank are described below.

Direct-Push Borings

Direct-push borings within the Siltronic Riverbank will be advanced to refusal depth,
estimated at 100 ft bgs near the BNSF railroad bridge to 220 ft bgs near the Siltronic
plant area. At each boring location soil will be sampled continuously for lithologic
logging, field screening by PID and visual inspection. No soil samples for chemical
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3.3.2

4.0

analysis are planned from these boring locations. Soil samples for hydrogeologic
parameters, including total organic carbon (TOC), will be collected and analyzed as
outlined in the Stage 1 SCE FSP.

Up to six reconnaissance groundwater samples will be collected per boring for
laboratory analysis as summarized on Table 2. Water samples will be collected from
1) the first water-bearing zone, 2) approximately 100 ft bgs, 3) every 30 ft thereafter
until drill refusal, and 4) at drill refusal depth. Groundwater samples will be collected in
accordance with procedures outlined in the Stage 1 SCE FSP.

Sonic Borings

Borings drilled using sonic technologies, as shown on Figure 2, will be advanced to
confirm lithologic logging from the direct-push borings, to document the basalt surface
elevation and surface condition (e.g., fracturing and weathering) and gravel thickness
(if observed), and to evaluate groundwater quality in the basalt zone. Borings will be
advanced approximately 10 ft into the weathered basalt. Soil sampling will be
conducted continuously for lithologic logging and documentation of visually impacted
soils. One reconnaissance groundwater sample will be collected from the basalt zone
at these boring locations for laboratory analysis of chemical constituents as
summarized in Table 2. An additional groundwater sample will be collected if the
gravel zone is encountered during drilling and if a sample was not obtained from this
zone from a nearby direct-push boring. Sample collection procedures will follow those
as outlined in the Stage 1 SCE FSP.

TASK 2 - MONITORING WELL INSTALLATION

The number of monitoring wells to be installed during Task 2, the completion depth of
each well, and well locations will be determined based on evaluation of the combined
lithologic and analytical data obtained during the Task 1 reconnaissance field
investigation activities. Currently, it is anticipated that three well clusters will be
installed in the Beach Area and one cluster will be installed on the Siltronic Riverbank,
as shown on Figure 2. In addition, up to three monitoring well clusters will be installed
at Arkema Lots 1 and 2 (Figure 2). Monitoring well clusters will be screened within
each lithologic unit (i.e., Fill/Shallow Zone, Alluvium Zone, and the Basalt Zone). If a
gravel unit at the base of the Alluvium Zone is encountered, an additional monitoring
well will be installed and completed within the gravel unit.

Boreholes for monitoring wells will be drilled using sonic drilling technologies by a well
driller licensed in the State of Oregon. Monitoring wells will be constructed with
schedule 40 PVC casing and screening as described in Section 2.2 of the Stage 1
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5.0

6.0

SCE FSP (see Appendix A). Soil samples will be collected continuously for lithologic
logging at each monitoring well location. The new monitoring wells will generally be
constructed with above-ground protective casing (unless prohibited by site traffic) in
accordance with Oregon Administrative Rule (OAR) 690-240-0110 and will be
surveyed by a licensed surveyor following completion.

TASK 3 - GROUNDWATER MONITORING

Groundwater samples will be collected at each of the new monitoring well clusters
installed during the Task 2 monitoring well installation activities in addition to selected
existing wells. The groundwater monitoring has been divided into two separate events
based on the overall project schedule discussed in further detail in Section 8.0. The
first groundwater monitoring event will be conducted following the installation of the
monitoring well clusters on Arkema Lots 1 and 2 and will include sampling of these
wells in addition to RP monitoring well clusters RP-01, RP-02, W-19 and Arkema
monitoring wells MWA-3, MWA-5, MWA-9i, MWA-13d, MWA-14i, MWA-17si, and
MWA-21b. The second groundwater monitoring event will occur following the
installation of monitoring wells at the Beach Area and Siltronic Riverbank. This event
will include sampling of all newly installed monitoring wells, the wells sampled during
the first event, RP monitoring well clusters MW-05 and RP-07, and Siltronic monitoring
well pairs WS-11 and WS-12. Groundwater monitoring locations are shown on

Figure 10. During the second groundwater monitoring event, a round of water levels
will be collected from all RP Site wells.

Groundwater samples will be collected using the same techniques as those described
in Section 2.3.2 of the Stage 1 SCE FSP. Groundwater samples will be analyzed for
the same list of constituents used for the Task 1 reconnaissance investigation
described above in addition to natural attenuation parameters. The frequency of
additional sampling events at each monitoring well, if needed, will be determined by
SLLI and described in the SCE technical memorandum (See Section 7.0).

TASK 4 - TRANSDUCER STUDY

Following the completion of the Task 3 groundwater monitoring events, a transducer
study will be conducted within selected newly installed monitoring well clusters and
selected existing monitoring well clusters to evaluate hydraulic gradients and tidal
influence on the three lithologic units near the River. Planned pressure transducer
installation locations include each monitoring well in well clusters W-19 and RP-02,
and in each well of two of the newly installed Beach Area and/or Arkema Lots 1 and 2
monitoring well clusters. Final transducer study locations will be determined following
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7.0

8.0

the evaluation of hydrogeologic data collected during Tasks 1 through 3 of this Stage 1
SCE.

REPORTING

Following the completion of the Stage 1 SCE field activities, analytical results will be
validated, evaluated, and submitted to DEQ in a technical memorandum. The Stage 1
SCE technical memorandum will include a description of field activities and
observations, a summary of the analytical results, summary and conclusions of the
observations and results of the Stage 1 SCE, revisions to the hydrogeologic
conceptual site model, and any proposed future investigations. Following subsequent
investigations, if needed, a SCE report will be submitted to DEQ that will include an
evaluation of data from the Stage 1 SCE, the additional investigations, and LWG
in-water investigation as appropriate.

SCHEDULE

The Stage 1 SCE field activities are anticipated to begin within two weeks following
DEQ approval of this work plan. Based on discussions with DEQ during the June 1,
2005 meeting with SLLI, an expedited DEQ review process is anticipated. The
proposed schedule, illustrated on Figure 11, includes mobilization and completion of
field programs, laboratory analysis of samples, data validation, and evaluation and
reporting of the data for the Stage 1 SCE.

Tasks 1 through 3 for Arkema Lots 1 and 2 have been expedited to allow
documentation of changes in groundwater chemistry beneath Lots 1 and 2 in response
to Interim Remedial Measures (IRM) scheduled to be conducted on Arkema Lots 3 and
4 during spring/summer 2005. Preliminary analysis of chemical distribution and
hydrology throughout the area indicates that these IRMs could impact groundwater
guality beneath Arkema Lots 1 and 2; therefore, these investigative activities are
planned for July/August as indicated on Figure 11. The expedited Arkema Lots 1

and 2 schedule will be dependent upon obtaining property access in a timely manner.

The remaining investigative activities are anticipated to be conducted in late summer
or early fall 2005, following approval of SLLI’s joint removal/fill Army Corp of Engineers
and Division of State Lands permit application. The remaining activities are also
dependent upon obtaining property access prior to the scheduled field implementation.

The proposed schedule is based on assumptions consistent with current knowledge
and experience, recent discussions with DEQ, and timing of site access and
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permitting. The schedule may change if actual site conditions or program
implementation deviate from these assumptions.
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LIMITATIONS

This report was prepared exclusively for SLLI by AMEC Earth & Environmental, Inc.
(AMEC). The quality of information, conclusions, and estimates contained herein is
consistent with the level of effort involved in AMEC services and based on: i)
information available at the time of preparation, ii) data supplied by outside sources,
and iii) the assumptions, conditions, and qualifications set forth in this report. This
Draft Stage 1 Source Control Evaluation Work Plan is intended to be used by SLLI for
the RP - Portland Site, 6200 N.W. St. Helens Road, Portland, Oregon only, subject to
the terms and conditions of its contract with AMEC. Any other use of, or reliance on,
this report by any third party is at that party’s sole risk.
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TABLE 1

Groundwater Screening Values
Draft Stage 1 Source Control Evaluation

RP - Portland Site

Chemical Representative Screening Screening Value
Class Constituent Value Basis and Comments
VOCs Benzene 11 pg/L 5xAWQC used to contour; some outliers may have been eliminated from contour.
VOCs 1,2-Dichlorobenzene 2,100 pg/L 5xXAWQC used to contour; some outliers may have been eliminated from contour.
Phenols 2,4-Dichlorophenol 385 pg/L 5xAWQC used to contour; some outliers may have been eliminated from contour.
Pesticides Dieldrin MDL Screening levels ar? less than t_he analytical detect|or_1 Ilmlt, so MDL was used to draw
groundwater plume; some outliers may have been eliminated from contour.
Dioxins/Eurans 2.3.7.8-TCDD MDL Screening levels ar? less than _the analytical detect|o_n I!mlt, so MDL was used to draw
groundwater plume; some outliers may have been eliminated from contour.
Herbicides 24D 1,825 g/l 5XEPA Region IX _ta|_o water PRG used to contour; no AWQC available; some outliers
may have been eliminated from contour.
Notes:
AWQC Ambient Water Quality Criteria
EPA United States Environmental Protection Agenecy
MDL method detection limit
pg/L micrograms per liter
PRG Preliminary Remediation Goals
VOCs volatile organic compounds
RP

Draft Stage 1 Source Control Evaluation Work Plan
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TABLE 2
Summary of Investigation Locations and Sampling Activities
Draft Stage 1 Source Control Evaluation
RP - Portland Site

Analytical Requirements
voCs | svocs bicid i Dioxins/ ) osel Metals Cgmp(??”d Chloride | Ammonia Natural
Study Investigation | Sampling Proposed Analytical by EPA | by EPA Herbicides Pesticides Furans by PCBs by TPH Diese pecitic by EPA by EPA Hydrogeologic )
Task Area Method Media S ling Depth @ Method Method by EPA Method | by EPA Method EPA Method EPA Method Range by EPA Methods Isotope Method Method P ® Attenuation
ampling Dept 8151A 8081A 8082A | by NWTPH-Dx | 6010A/6020/7470A® |  Analysis arameters Parameters ©
8260B 8270C 8290 300.0 350.3
(GCIC/IRMS)
Task 1 - Reconnaissance Activities Arkema Lots 1 and 2| Direct-Push Soil 0-0.5, 5-5.5, CF, 20-20.5 ft bgs, Refusal depth © " A A A A A A A A A X
Groundwater First WBZ, 40 ft bgs, Refusal depth X X X X X X X X X X
Sonic Soil No Samples Planned
Groundwater Gravel WBZ, Basalt WBZ X X X X X X X X X X
Beach Area Direct-Push Soil 0-0.5, 5-5.5, CF, 30-30.5 ft bgs, Refusal depth ©'P A A A A A A A A A X
Groundwater First WBZ, 30 ft bgs, Refusal depth X X X X X X X X X X
Sonic Soil No Samples Planned
Groundwater Gravel WBZ, Basalt WBZ X X X X X X X X X X
Siltronic Riverbank Direct-Push Soil No Samples Planned ©
Groundwater First WBZ, 100 ft bgs, Refusal depth X X X X X X X X
Groundwater 130, 160, 190 ft bgs X
Sonic Soil No Samples Planned
Groundwater Gravel WBZ, Basalt WBZ X X X X X X X X
Task 2 - Monitoring Well Installation Various Sonic Soil No Samples Planned
Groundwater No Samples Planned
Task 3 - Groundwater Monitoring Various NA Groundwater Various X X X X X X X X X X X
Task 4 - Transducer Study Various NA NA NA
Notes:
(A) Sampling depths may be adjusted based on field observations.
(B) Total and dissolved metals analysis for groundwater samples. Metals include: aluminum, calcium, iron, magnesium, potassium, sodium, arsenic,
cadmium, chromium, copper, lead, manganese, nickel, vanadium, zinc, and mercury.
(C ) Natural attenuation parameters include: ferrous iron, microbial enumerations, nutrients, total organic carbon, chemical oxygen demand, sulfate,
sulfide, total alkalinity, major cations, and methane.
(D) Discrete soil samples will be analyzed for hydrogeologic parameters. Sampling depths will include planned groundwater sample intervals and
depths based on field observations.
(E) Hydrogeologic parameters include: total organic carbon, mechanical sieve and 200 wash.
(F) Ten soil samples will be analyzed for VOCs, SVOCs, herbicides, pesticides, dioxins/furans, PCBs, TPH diesel range, metals and compound
specific isotope analysis. Additional soil samples will be analyzed for chemical constituent analysis if visusal and/or photoionization detector evidence
during sample collection indicates potential soil impact.
A Archive, analyze only if evidence of contamination
bgs below ground surface
CF capillary fringe
EPA Environmental Protection Agency
ft feet
GCIC/IRMS Gas Chromatography/Combustion Interface/Isotope Ratio Mass Spectrometer
NA Not applicable
PCBs Polychlorinated biphenyls
SVOCs Semivolatile organic compounds
TPH Total Petroleum Hydrocarbons
VOCs Volatile organic compounds
WBZ Water-bearing zone
RP July 1, 2005
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1.0

1.1

INTRODUCTION

This Stage 1 Source Control Evaluation (SCE) Field Sampling Plan (FSP) describes
the procedures for conducting field investigation activities adjacent to the Willamette
River (River) near the Rhéne-Poulenc (RP) Portland Site (Site). The RP property is
located at 6200 N.W. St. Helens Road in Portland, Oregon (Figure 1). The SCE
investigation is being conducted in response to a letter from the Oregon Department of
Environmental Quality (DEQ) dated February 22, 2005 requesting SLLI to conduct an
“investigation between the existing downgradient groundwater monitoring wells and
the River...to evaluate the extent and concentration of RP-related contaminant
discharges to the River.”

The Stage 1 SCE FSP outlines the procedures for sampling of soil and groundwater,
sample handling, field measurements, analytical methods, monitoring well installation
and development, documentation, decontamination procedures, investigation derived
waste (IDW) handling practices, and transducer study methodologies.

This work will be conducted according to procedures outlined in the site-specific
Revised Quality Assurance Project Plan (QAPP) dated June 13, 2001 (AMEC, 2001),
the Draft QAPP Addendum No. 1 (AMEC, 2002), the Site-Specific Health and Safety
Plan (HASP) dated June 24, 2005 (AMEC, 2005), and subsequent addenda and
updates, as appropriate.

Scope and Data Quality Objectives

The scope of work proposed along the River consists of collecting soil and
groundwater samples for laboratory analysis, monitoring well installation and
development, and a transducer study. The data quality objectives (DQOs) for the
Stage 1 SCE are to:

1. Evaluate whether constituents are present in near-River groundwater at regulatory
levels of concern;

2. Evaluate whether the constituents are from a RP source or other sources;

3. Evaluate the extent and the chemical makeup of the dioxin and chlorinated solvent
plumes originating at the Arkema site flowing to the north/northwest and the
potential for commingling with the RP plume.

4. Evaluate the connection, if any, between Siltronic’s trichloroethylene (TCE) plume
and deep TCE detected on their property; and
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5. Evaluate regional (Arkema, RP, Siltronic) groundwater flow direction within the
Alluvium and Basalt Zones near the River.

In addition, data from this Stage 1 SCE will be used to support the planned
bioremediation pilot study and facilitated transport evaluation and assist in planning for
source control if warranted.

Project Organization and Responsibilities

The field team will consist of a Field Manager and necessary field personnel to
implement this field sampling program. The Field Manager will maintain or delegate
responsibility for the logistical requirements of the sampling effort, including but not
limited to:

e Event scheduling, coordination between AMEC staff, AMEC subcontractors, and
representatives of off-site property owners;
e Delivery and shipping of sample containers and coolers;

¢ Quality assurance checking of sampling technique, documentation, and other
paperwork completed by sampling crews;

o Distribution and proper use of personal protective equipment (PPE) as required by
the HASP;

e Ensuring that daily health and safety meetings for field staff take place;

¢ Sample management and handling activities occurring at the Site; and

e Handling investigation-derived waste (IDW).

The Assistant Project Manager will be responsible for implementation of internal
guality assurance (QA) checks on field procedures. The QA checks will include field
procedures and health and safety reviews, to be performed by appropriate and
qualified AMEC personnel not directly involved in field activities. The QA checks will

include an unscheduled field visit and observation of procedures during some field
events.

The current key AMEC personnel are:
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Project Manager: Roger Gresh
Assistant Project Manager: Teresa Wilson
Field Manager: Joe Fassio

FIELD INVESTIGATION PROCEDURES

The field investigation to evaluate the above-listed DQOs (Section 1.1) has been
divided into four tasks:

e Task 1 Reconnaissance Activities - Drilling of reconnaissance borings within the
Stage 1 SCE study area by using both direct-push and sonic drilling technologies
for lithologic logging and the collection of soil and groundwater analytical samples.

e Task 2 Monitoring Well Installation - Installation of up to four monitoring well
clusters adjacent to the River and three monitoring well clusters located on upland
areas of Arkema Lots 1 and 2;

e Task 3 Groundwater Monitoring - Groundwater sampling and water elevation
monitoring of newly installed monitoring wells and selected existing monitoring
wells; and

e Task 4 Transducer Study - Transducer study to be conducted within selected
newly installed monitoring wells and selected existing monitoring wells.

This section describes the general approach to be employed during the Stage 1 SCE.

Drilling of the soil borings and monitoring well installation described herein will be
conducted in accordance with applicable Oregon Water Resource Department
(OWRD) regulations as outlined in Oregon Administrative Rule (OAR) 690-240.
Borings and monitoring well installations will be accomplished by a driller licensed in
the State of Oregon and will be monitored and recorded by an AMEC field
representative working under the supervision of a State of Oregon registered
geologist. Soil will be described in accordance with the Unified Soil Classification
System. Prior to initiation of drilling or any other invasive subsurface activity, the
locations of each borehole will be checked in the field to locate all underground and
aboveground utilities or other physical conditions