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REMEDIAL INVESTIGATION REPORT

Remedial Investigation /Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon

1.0 INTRODUCTION

The Oregon Department of Environmental Quality (DEQ) issued a unilateral order on
December 14, 2001, requiring the investigation and potential cleanup of properties at and near
the Port of Astoria in Astoria, Oregon. The Order (DEQ Unilateral Order No. ECSR-NWR-
01-11) was issued to several of the current and former facility operators, property owners, and
leaseholders that have engaged in industrial and commercial activities. A copy of the Order is
presented in Appendix A. Chevron Products Company (Chevron), Delphia Oil Company
(Delphia), McCall Oil and Chemical Company (McCall), Ed Niemi Oil Company (Niemi Oil),
Flying Dutchman and Harris Enterprises (Harris/Van West), Port of Astoria (the Port), Qwest
Communications International (Qwest), and Shell Oil Products Company (Shell) are
collectively potentially responsible parties (PRPs) identified in the Order and have agreed to
comply with its requirements. Qwest subsequently withdrew from participation in site
investigations in 2004. ExxonMobil Corporation agreed to participate in investigations

conducted by the PRP group in November 2003. The following is a list of the consultants

representing each PRP:
PRP CONSULTANT
Chevron ARCADIS U.S., Inc.
Delphia Oil Maul, Foster & Alongi, Inc.
ExxonMobil Lovely Consulting, Inc.
Harris/Van West Kleinfelder, Inc.
McCall Qil Anchor Environmental, LLC
Niemi Oil AMECE & E, Inc.
Port of Astoria None
Qwest Tetra Tech EM, Inc.
Shell Oil Hart Crowser, Inc.
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The area within which investigations are focused is termed the Astoria Area-Wide Petroleum
Site (Astoria Area-Wide). The Regional Study Area (RSA) includes the Astoria Area-Wide
site and the surrounding areas. The location of the RSA is shown on Figure 1-1 and the

boundaries of the RSA and Astoria Area-Wide site are shown on Figure 1-2.

This Remedial Investigation (RI) Report presents a summary of the remedial investigations
and remedial actions performed by the Astoria Area-Wide PRP Group at and near the Port of
Astoria since 2002. One or more Feasibility Study (FS) Reports will be prepared on the basis

of the risks identified in the human health and ecological risk assessments.
1.1  OBJECTIVES

The primary objectives of the RI are to provide sufficient data to characterize the nature and
extent of petroleum-related contamination at the Astoria Area-Wide site and to determine
appropriate exposure scenarios for risk assessments so that remedial action alternatives that
are protective of human health and the environment can be identified and evaluated. General
objectives of the work to be performed under the Order include:

» Identify the hazardous substances released to the environment;

Determine the nature, extent, and distribution of hazardous substances in affected
media on and offsite;

Determine the direction and rate of migration of hazardous substances;

Identify migration pathways and receptors;

Determine the risks to human health and the environment;

Identify hot spots of contamination;

Generate or use data of sufficient quality for site characterization, risk assessment and
the selection of remedial alternatives.; and

Develop the information necessary to evaluate remedial action alternatives and select a
remedial action.

YV VvV VY A

Y

Site specific objectives to be addressed under the work performed pursuant to the Order
include the following:

» Develop and implement interim remedial action measures (IRAMs) to limit discharge
of contamination to the Columbia River during the RI/FS Phase 1 Work Plan and
Implementation process;

» Develop and implement an IRAM to mitigate volatile organic compound (VOC) vapor
intrusion into buildings at levels exceeding DEQ risk-based concentrations;




Remedial Investigation Report a

» Document and evaluate the current storm water system. Locate and evaluate all oil
water separators, discharge points, dry wells, sumps, and other applicable features.
Evaluate surface water quality data;

» Locate underground utilities and evaluate their potential to act as potential conduits for
contaminant migration;

» Determine how tidal and seasonal influences are likely to effect interim or final
remedial options for the facility;

» Complete a beneficial land and water use survey; and

» Characterize affected media consistent with DEQ Risk-Based Decision Making for
Petroleum-Contaminated Sites.

In addition, the Order set forth tasks for specific PRPs that were to be completed during the
RI. These tasks, as described in the Order are presented below.
Tasks specific to the Port are:

» Collect surface and subsurface sediment samples from within Slips 1 and 2. Analyze
the samples for petroleum-related contaminants and other hazardous substances
associated with the Port’s maritime activities. Work with McCall Oil to design an
IRAM to stop discharge of petroleum impacted ground water to the Columbia River.

» Collect soil and ground-water data sufficient to evaluate air quality in buildings
potentially impacted by the contaminant plume. Evaluate findings in relation to the
Port’s Central Waterfront Development Plans.

~ Investigate other potential sources of contaminants on Port property that have not been
previously investigated. Potential sources include the old Portway Machine Works
(Columbia Iron and Steel Works) that occupied the area between the Shell Oil facility
and the Niemi Bulk Oil facility from pre-1930s to the 1970s, and Astoria Oil Services,
Inc. The area-specific investigation needs to address other potential hazardous
substances related to these facilities such as polychlorinated biphenyls (PCBs), metals,
or semi-volatile organic compounds (SVOCs).

» Provide a comprehensive figure of the storm water and sewer systems. Show how
adjacent properties tie into the systems. Include the reporting of four quarters of storm
water outfall data as a Phase 1 task.

Tasks specific to McCall are:

» Inspect, repair, and redevelop the existing monitoring well network. Install additional
wells as necessary to develop and evaluate IRAM system designs for the pipeline
diesel release.

~ With input from the Port, design an IRAM to mitigate on-going releases of free
product and petroleum impacted ground water to the Columbia River.

» Perform a source area investigation of McCall’s bulk plant and sludge disposal area
(conducted by Chevron).

Tasks specific to Harris/Van West:
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» Describe the on-site cleanup of contamination that resulted from the major gasoline
release discovered in 1990,

» Determine the extent and magnitude of on site residual soil and ground-water
contamination around the perimeter and below the base of the previous excavation, if
any.

» Characterize the extent of ground-water contamination off-site in coordination with
Niemi Oil and Qwest.

Tasks specific to Niemi Oil Cardlock Facility:

» Conduct on-site source area monitoring. Describe current storm water management
and install surface water controls, if necessary.

Tasks specific to Niemi Oil Former Bulk Fuel Facility:

~ Develop a plan for removal of abandoned fuel line and tanks.

Tasks specific to Chevron (formerly Youngs Bay Texaco):

» Describe the release and cleanup of gasoline from an above ground vault. Collect
additional soil and ground-water samples as needed to complete an updated risk-based
evaluation. Determine if the vault gas release has impacted soil and ground-water
quality on the Qwest site and along utility trenches.

Tasks specific to Shell Oil Company:

» Develop a plan for removal of abandoned fuel pipelines, if present. Evaluate potential
contamination associated with past operation of the fuel lines.

Tasks specific to Delphia Oil Company:

» Summarize the 1973 gasoline release documented by the fire department. Describe
how many gallons of gasoline were spilled and corrective actions taken to address the
release.

» Describe the history of pavement at the site. Include approximate dates that various
portions of the site were paved.

» Describe the on-site system of catch basins. Include approximate installation dates and
the historic and current operation and maintenance of the catch basin system.

Tasks specific to Val’s Texaco:

» Design a soil and ground-water sampling program to determine if there is residual soil
or ground-water contamination at the site,
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The PRP-specific objectives were met during the RI process, development of the RI/FS and
IRAM Development Work Plan, Phase 1, Remedial Investigation/Feasibility Study, Astoria
Area-Wide Petroleum Site, Astoria, Oregon dated July 15, 2002 (RI/FS Work Plan)
(EnviroLogic Resources, 2002), and through investigations conducted by the PRP group.

1.2  REGULATORY FRAMEWORK

The Order issued by the DEQ requires that a RI/FS be performed at the Astoria Area-Wide
site in accordance with Oregon Revised Statutes (ORS) 465.200 et seq., and rules promulgated
as a result of the statute. The scope of investigation and analysis for the RI is contained in the
hazardous substances remedial action portion of the rules. However, portions of the
underground storage tank (UST) rules were applied to aspects of the RI where they were
deemed applicable or relevant and appropriate. Specifically, Oregon Administrative Rule
(OAR) 340-122-0244 (Risk-Based Concentrations) and Risk Based Decision Making
(RBDM) Guidance developed by DEQ (Oregon DEQ, 2003) was used to evaluate risk

associated with the release of petroleum hydrocarbons to the environment.

The environmental investigations conducted in the past at the properties that comprise the
Astoria Area-Wide site have been performed under several regulatory programs. Matters
relating to USTs have been investigated and, in some cases, remedied under rules promulgated
in OAR 340-122-0205 through 340-122-0360, and their predecessors. Aboveground storage
tanks (ASTs) and releases from pipelines have been investigated under OAR 340-122-0010
through 340-122-0140, and their predecessors. In addition, permits for discharge of storm
water have been issued pursuant to ORS 468B.050.

1.3 REPORT ORGANIZATION
The RI Report is organized into the following sections:

Section 1.0  Introduction. This section presents the RI objectives and regulatory

framework; background and development histories for the Astoria Area-Wide Site and the
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individual facilities; a summary of previous and current investigations conducted at each
facility; and a listing of the work plans and technical memoranda submitted to DEQ as part of

the RI.

Section 2.0 Study Area Investigation. This section summarizes the investigations
performed during the RI.  These investigations include source characterization, soil
investigations, ground-water investigations, surface-water and sediment investigations, storm-

water investigations, beneficial land and water use survey, and IRAMs.

Section 3.0  Physical Characteristics of the Study Area. This section presents the
physical, topographic, and regional hydrogeologic setting of the Astoria Area-Wide site. The
information enhances the understanding of site characteristics in the context of the regional

setting.

Section 4.0  Local Hydrogeology. This section describes the Astoria Area-Wide site
hydrostratigraphy. This includes a description of the vadose zone, saturated zone, and ground-

water quality parameters.

Section 5.0  Potential Migration Pathways and Potential Sources. This section presents
facility-specific potential sources and potential pathways for the migration of hazardous
substances in environmental media. This section also introduces the concept of areas of
concern. The concept of areas of concern allows for a concise and clear discussion of
analytical data in Section 6.0. The areas of concern were defined on the basis of the presence
of potential or confirmed sources, soil analytical data, and ground-water analytical data that

show the extent of migration of petroleum hydrocarbons.

Section 6.0 Nature and Extent. This section describes the nature and extent of hazardous
substances in soil, ground water, storm water, sediment, and air/soil gas by area of concern.
This section also presents the nature and extent of free product; and introduces constituents of

interest (COI).
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Section 7.0 IRAMS Undertaken as Part of the RI. This section presents IRAMS that
have been undertaken at the facilities in the Astoria Area-Wide site. A discussion of the

effectiveness of the IRAMS is also presented.

Section 8.0  Fate and Transport. This section presents the factors and processes that

affect the fate and transport of COI.

Section 9.0  Beneficial Land and Water Use. This section summarizes the beneficial land
and water use analysis that has been completed for the Astoria Area-Wide site. A discussion

of zoning, property use, recent land development, and water rights is included.

Section 10.0 Conceptual Site Exposure Model. This section presents the conceptual site

model (CSM) for the Astoria Area-Wide site and discusses their development.

Section 11.0 Human Health Risk Assessment. This section summarizes the human health
risk assessment and identifies any data gaps related to the human health risk assessment. A

hot spot evaluation is also discussed in this section.

Section 12.0 Ecological Risk Assessment. This section summarizes the ecological risk

assessment and identifies any data gaps related to ecological risk assessment.

Section 13.0 Conclusions. This section summarizes the results and conclusions reached

during the RI.

Section 14.0 References. A comprehensive list of references used in the development of the

Rl is provided in this section.
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The Astoria Area-Wide site comprises facilities or former facilities (collectively, facilities)

1.4  SITE BACKGROUND

located at and near the Port in Astoria, Oregon (Figure 1-2). The RSA includes the Astoria
Area-Wide site and the surrounding areas. The RSA is located in Section 7, Township 8
North, Range 9 West, and Section 12, Township 8 North, Range 10 West, Willamette Base
and Meridian. As defined by the Order, the Astoria Area-Wide site includes property bounded
by the Burlington Northern Railroad tracks to the southeast, Portway to the northeast, the
Columbia River to the northwest, and Hamburg Street (including the former Chevron/McCall
bulk plant); and the property bounded by the Burlington Northern Railroad tracks to the
northwest, Hamburg Street to the southwest, Marine Drive to the southeast, and Portway to the
northeast (Figure 1-2). This is also considered the locality of the facility for this remedial

investigation.

A topographic high to the southeast forms a prominent hill overlooking the RSA. West
Marine Drive (US Highways 26, 30, and 101) is located on a topographic bench
approximately 15 feet above the level of the Port facilities. The Columbia River flows to the

west on the north side of the RSA. Youngs Bay is west and south of the RSA.

The Astoria Area-Wide site has been used for petroleum storage and distribution since the
1920s. ASTs, USTs, and pipelines are present on several of the facilities subject to this
investigation. Historically, at least four bulk petroleum storage facilities and five vehicle
fueling or service stations have occupied the area between West Marine Drive and the
Columbia River in the RSA. Pipelines from at least three of the bulk fuel storage facilities
extend onto piers at the Port. The Astoria Area-Wide site is currently zoned for industrial and
commercial uses and is expected to remain so. Figure 1-2 shows the RSA and the locations of

each of the facilities subject to the Order.

1-8



Remedial Investigation Report 2

Aerial photographs, Sanborn Fire Insurance maps, and other historical photographs and maps

1.5  SITE HISTORY

were reviewed to develop an understanding of the site history. Aerial photographs from years
1939 to 2001 and Sanborn Fire Insurance maps for the years 1948, 1959, 1965, 1967, and
1969 were acquired and reviewed by EnviroLogic Resources. Historical photographs
available at the Port were also reviewed. Maul, Foster & Alongi, Inc. reviewed Sanborn maps
for 1908, 1921, 1924, 1934, 1940 and 1954 at the Astoria Public Library. A complete
description of the aerial photographs, Sanborn Maps, and historical facilities is included in the
RI/FS Work Plan. (EnviroLogic Resources, Inc. 2001). Aerial photographs from 1939, 1966,
and 1989 are included as Figures 1-3, 1-4, and 1-5. Electronic copies of all the aerial
photographs reviewed are included on the enclosed compact disk. In Section 1.5.1 the history
for the general Astoria Area-Wide site is presented. In Sections 1.5.2 to 1.5.11 the
development history for each PRP facility is presented.

1.5.1 General Astoria Area-Wide Site History

The lower elevations of the RSA were initially part of the Columbia River, as shown by a
photograph taken in 1915 and indicated by a 1908 Sanborn map. During the early 1900s the
shoreline appears to have been on the north side of present day Marine Drive. No known
development was present in the western portion of the RSA. In the eastern portion of the RSA
a 1908 Sanborn map indicates a “bunk house” and boardwalk were present in the approximate
vicinity of the former Val’s Texaco site. The boardwalk extended toward a wharf that
extended out into the Columbia River. At that time tidal flats were located east of the Val’s

Texaco property.

In time, the area comprising the currently developed area was constructed with fill, primarily
from dredge spoils (sands and silts) and rip rap, and the piers were constructed. All three piers
were constructed by 1922 and later improvements included buildings and warehouses.
Railroads were constructed on Industry Street, in the area southeast of the piers, and railroad

spurs and crane tracks extended onto the piers. Although significant building development
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and redevelopment occurred after 1922, additional fill placement appeared to be limited to
extending land along the southwest side of Pier 3. Part of this historical development and
redevelopment included a large water tower at the base of Pier 2, bulk petroleum facilities,
service stations, marine fueling docks in Slip 2, bulk petroleum receiving stations on Pier 2

and associated petroleum distribution lines.

In general development in the RSA remained fairly consistent from the 1940s through the late
1980s. Starting in the 1990s, a redevelopment trend started with historical facilities closing,

building demolition, and other redevelopment occurring on selected properties.

Recently the land use on Pier 3 changed from general storage to primarily boat storage, and
detention ponds for dredge spoils were constructed on the west and north sides of Pier 3.
Road improvements in 2004 and 2005 included the realignment of Hamburg Street and
repaving of Industry Street. In the summer and fall of 2005, construction began for new
buildings at the former Chevron/McCall bulk plant. Englund Marine opened at this location
beginning in 2006. In the vicinity of the former water tower, a new building housing
Bornstein Seafoods was completed in 2006. This development included construction of a
dock at the base of Slip 1. The Youngs Bay Texaco facility was observed during an October
2006 site visit, to no longer be dispensing gasoline, and the apartment building located
between the former Youngs Bay Texaco and the former Harris/Van West site had been
demolished. In addition, redevelopment of the former ExxonMobil/Niemi Oil bulk plant was

underway.

An April 2008 site visit revealed that the Youngs Bay Texaco facility had been converted to a
restaurant and fish market with the car wash still operating. The former apartment building
property was vacant and the Bergeson facility had been completely redeveloped. The old
office and warehouse had been removed and now located on the property was a 3-story office
building, shop, and garage all still occupied by Bergeson. Business Park development at the
former ExxonMobil/Niemi Oil bulk plant and adjoining Port property was partially complete

with a least some of the buildings occupied. As part of the redevelopment activities Portway
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street in the vicinity of the Port office buildings had been renamed to Gateway Avenue.

Recent land development is noted on Figure 1-6.
1.5.2 Port of Astoria

The main Port of Astoria properties located within the Astoria Area-Wide site include the
piers, the land at the base of the piers, and the properties between the former
ExxonMobil/Niemi Oil bulk plant and the former Shell bulk plant. Astoria Oil Services is a

historical facility of interest that was located on Pier 3. Each area is discussed below.

Piers: Piers 1 and 2 were constructed by 1915 and Pier 3 was constructed by 1922. The 1927
Port of Astoria utility map indicates Pier 1 was occupied by a flour mill, Pier 2, by officers’
quarters, barracks, a shop building, two-Standard Oil Company receiving stations, and a
General Petroleum receiving station. Pier 3 was occupied by a large warehouse. The utility
map also shows several small office type buildings located at the base of Slip 1, a Shell Oil
Co. marine filling station and a General Petroleum marine filling station in Slip 2. A large
water tower was located at the base of Pier 2 and storage sheds were located at the base of Pier
3. Petroleum distribution lines are shown along Portway and on Pier 2 for the receiving

stations and upland of Slip 2 for the marine filling stations.

On the 1948 Sanborn map the Slip 2 marine filling stations are still shown. Two small
buildings at the base of Slip 2 were described as a paint shop and wash rack, and two small
buildings south of these stored a fueling/maintenance cart. By 1959, the marine filling
stations were gone from the small dock in Slip 2. Shown on this map was the addition of a
small office building next to the two small buildings at the base of Slip 2. North of the Port
office building, between the Port office and the water tower, was a small building used as a
welding and machine shop. The 1959 Sanborn map shows a building north of the former
Chevron/McCall bulk plant was a Contractor’s Warehouse. There was a small building north

of this at the base of Pier 3 used for welding.
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In the late 1960s, several small buildings at the Port were removed and portions of Slip 2 were
reconfigured with fill added at the south end of the slip. Development continued on Piers 1
and 2 as new buildings were added. A portion of the dock on the southwest side of Pier 2 was
burned in a fire that occurred in approximately 1985. The 1989 aerial photograph shows
much of the north part of the Astoria Area-Wide site being used for wood/log storage. The
building on Pier 3 was torn down by 2001 and the foundation was mostly removed several
years later. In April 2002, the historic water tower overlooking the Astoria Area-Wide site

was demolished.

Astoria Qil Services: Astoria Oil Services operated at the north end of Pier 3 from
approximately 1983 to 1993 (JCR Consulting, 1986). The operation of this facility is not
evident from review of the aerial photographs or Sanborn maps. Initially, documentation from
DEQ (Appendix A) indicated Astoria Oil Services was located next to the west corner of the
former ExxonMobil/Niemi Oil bulk plant. However, the building on that property housed a
boiler locally referred to as the “Bergeson’s Boiler.” This area has been redeveloped and is

now occupied by Hamburg Street.

Port Maintenance Shop UST: By 1945, the Port office and shop buildings were constructed.
The shoreline along Slip 2 was not far from the Port buildings and there was a dock
connecting Piers 2 and 3. The 1959 Sanborn map indicates the United States Navy leased the
Port office building. North of the Port office building, between the Port office and the water
tower, was a small building used as a welding and machine shop. A third Port building (shop)

is present in the 2001 aerial photograph on the west side of the older shop building.

Former Furniture Manufacturing and Steel Works Facilities: The 1927 Port of Astoria utility
map shows Fellman Furniture Manufacturing located to the east of the former
ExxonMobil/Niemi Oil bulk plant and Columbia Iron & Steel Works located west of the
former Shell bulk plant. The 1948 Sanborn map shows the furniture warehouse building was
run by the Uptegrove Lumber Company. The building was a veneer plant by this time, which
included veneer dryers, a saw mill, a peeler, and fuel storage. The 1948 map shows a building

was constructed labeled “boiler house™, just east of the former ExxonMobil/Niemi Oil bulk
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plant. By 1953 the two former steel works buildings were joined by an addition. Additions
to the furniture and steel works buildings occurred between 1958 and 1963. All these
buildings appear to be under one roof by 1963. Port Plywood Company occupied the former
furniture manufacturing building by 1965. Operations included wood storage, veneer

manufacturing and storage, a machine shop, and fuel storage.

Between 1973 and 1974, the furniture manufacturing building was removed. The property
was left vacant with a few storage containers as shown on the 1974 aerial photo. The former
steel works building was removed by 1983. In the 1989 aerial photograph the properties are
used for log storage. Aerial photographs from the 1990s indicate the properties were used for
open storage. Redevelopment of this area by Riverland Company LLC Business Park started
in 2007 and with building occupancy in 2008. The Riverland Company LLC Business Park

includes the area formerly occupied by the former ExxonMobil/Niemi Oil bulk plant.
1.5.3 Former Chevron/McCall Bulk Plant

The former Chevron/McCall bulk plant had been a heavy oil, marine terminal since the late
1920s. The Port of Astoria 1927 utility map shows three ASTs and a pump house on this site.
These are also visible in the 1939 aerial photograph. By 1944, a fourth AST is visible in the
aerial photograph. These four ASTs are shown on the 1948 Sanborn Fire Insurance Map. In
aerial photographs from 1944 to the 1990s the facility appeared relatively unchanged. Initial
photographs show tidal flats at the limits of the western property boundary and by the 1990s
additional fill has been placed so land is adjacent to the western boundary. In 2006 two large

commercial buildings were developed on the former bulk plant property.
1.5.4 Former ExxonMobil/Niemi Oil Bulk Plant

One or more of Mobil’s predecessors, including General Petroleum Corp. and/or Pilot Oil
(PNG Environmental, 1998), built the bulk plant at 490 Industry Street in 1925. A 1927 utility
map shows the bulk plant included two fuel ASTs (420,000-gallon and 26,000-gallon), acid

and alkali ASTs, ancillary equipment (pump house, piping), a warechouse, a garage, a steam
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boiler, and a cesspool. Between 1948 and 1953 a new office, warehouse, garage building
(same dimensions as recently demolished structure), additional ASTs, and new loading rack
were added to the former ExxonMobil/Niemi Oil bulk plant. By 1957, a total of seven ASTs
were in place at the former ExxonMobil/Niemi Qil bulk plant, ranging in size between 2,000
to 420,000 gallons. There ap;ﬁear to be seven ASTs visible in the 1974 aerial photograph.
Two ASTs were removed from the former ExxonMobil/Niemi Oil bulk plant in 1974. In
1976, Mobil terminated its lease with the Port and sold the improvements to Niemi Oil. There
appear to be only three ASTs visible in aerial photographs from 1978 to 1998. By 2001 all the
ASTs had been removed. Redevelopment of the site started to occur in 2007 with the

construction of the Riverland Company LLC Business Park.
1.5.5 Youngs Bay Texaco

The Sanborn Fire Insurance maps do not cover the area occupied by the Youngs Bay Texaco
facility. However, in the 1939 aerial photograph the site appears to be mostly vegetated with
some structures. Hamburg Street has not been developed but the apartment building on the
adjoining property to the northeast is present. By 1944 Hamburg Street has been developed,
but the Youngs Bay Texaco site remains primarily vegetated. By 1948 most of the vegetation
has been cleared from the property (but no visible development) and there is more
development on the adjoining parcels. Aerial photographs from the 1950s and 1960s show
more development on and around the site; one structure is present on the site, a warehouse is
present on the Qwest property, and buildings are present on the property to the northwest
(currently International Longshoremen’s Workers Union [ILWU] building). In the 1970 aerial
photograph a service station appears on the site. The Chevron service station appears to have
operated from the late 1960s until the early 1990s. Aerial photographs from 1970 to 1990
show the layout of the former Chevron service station. A 1994 aerial photograph shows
vacant land and a 1995 photograph shows buildings with the layout of the current Youngs Bay
Texaco service station. At the time of an October 2006 site visit, the Youngs Bay Texaco
facility was observed to no longer be dispensing gasoline. At the time of an April 2008 site
visit the car wash was operating and the service station building had been converted to a

restaurant and seafood market.
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1.5.6 Qwest Vehicle Service Center

The 1939 historical aerial photograph reveals several small buildings on the property occupied
by Qwest and the adjoining parcel to the west (ILWU). Although Hamburg Street is not
visible, the former Mobil/Niemi Oil bulk plant and Industry Street are. Railroad cars are
visible along the north side of Industry Street as is Port of Astoria development on the north
side of Industry Street. By 1953 a warehouse is present on the Qwest site. This warehouse is
similar to the current warehouse but does not extend as far to the east. In the 1966 and 1970
aerial photographs the former dispenser is visible just north of the north corner of the
warehouse. In the 1973 aerial photograph the warehouse has the configuration of the current
warehouse and the dispenser is no longer visible in the photograph. By 1989 the building
currently occupied by ILWU is located on the adjoining property to the west.

1.5.7 Former Harris/Van West Service Station

In the 1939 aerial photograph the Harris/Van West site appears to be occupied by a large
commercial type structure and residential structures. The adjoining parcels along Marine
Drive are vegetated or occupied by residential type structures. By 1958 the property appears
to be occupied by a junk yard, which also includes the adjoining properties (the Niemi Oil
Cardlock site also appears to be occupied by the junk yard). The Harris/Van West service
station first appears in the 1966 aerial photograph and is reported to have operated until 1991.
In the 1994 aerial photograph the property appears vacant. The retaining wall between the
Niemi Oil Cardlock site and the former Harris/Van West service station is visible in the 1995
aerial photo. By 1998 the property had been redeveloped with the current structure which is a
drive-thru “quick lube” facility for cars.

1.5.8 Niemi Oil Cardlock

The 1927 Port of Astoria utility map indicates the east portion of the Niemi Oil Cardlock site
is occupied by an Associated Oil Company facility which included one AST, two-fueling
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racks, a pump house, and a garage. The 1939 aerial photograph indicates that the area of the
current Niemi Oil Cardlock facilities is actually vacant. Structures are visible on the adjoining
property to the east in the 1939, 1944 and 1948 aerial photographs but the AST, if present,
cannot be distinguished. The 1948 Sanborn map does not cover this area. A possible fuel
loading rack or AST is visible in the 1958 aerial photograph but by 1963 this structure is gone
and the property is occupied by a junkyard. By 1970 the junkyard is gone. In the 1974 aerial
photograph the Burns-Johanson facility is visible at the location of the current Niemi Oil

Cardlock facility.
1.5.9 Former Shell Bulk Plant

The 1927 Port of Astoria utility map shows a Shell bulk plant at the current location of the
Oregon State Police, Astoria Patrol Office. At that time the facility included two ASTs, a
warehouse, pump house, garage, office building, and other ancillary facilities. In 1939 the
former Shell bulk plant had five ASTs surrounded by berms and a few buildings. Between
1948 and 1953, two more tanks were added to the former Shell bulk plant facility for a total of
seven ASTs. A couple of the buildings were removed to accommodate the new tanks.
Between the former Shell bulk plant and Portway were the Bergeson buildings that are still
present today. The former Shell bulk plant closed in 1972. By 1974, all above ground tanks
and other above ground on-site bulk petroleum handling facilities were decommissioned.
Only the warehouse/office building appeared to remain. The building currently occupied by
the Oregon State Police was constructed in the late 1980s in the same location as the original
Shell warehouse. The warehouse in the south corner of the Shell site first appears in the 1989

aerial photograph.
1.5.10 Former Delphia Bulk Plant

The 1908 Sanborn Fire Insurance Map labeled the north portion of this property as the
Columbia River. By 1921 the property appears to have been filled and a small structure was
present. The Port of Astoria 1927 utility map indicates the property was vacant. In the 1939

aerial photograph, two ASTs in the south corner of the property, an original warehouse along
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Industry Street, and some smaller buildings are visible. A third AST was added between 1957
and 1958 and a fourth AST by 1973. All the visible ASTs are located in the south corner of
the property. By 1953, a machine shop was constructed on the northeast side of the former
Delphia bulk plant site. The machine shop operated until the early 1980s. In the early 1980s,
the Delphia bulk plant office and warehouse operations were moved from the original oil
warehouse into the machine shop building. An oil tank farm was installed in the early 1990s

directly southwest of this office/warehouse building.

In 1993, the original oil products warehouse along Industry Street was removed and the area
was graveled. Wilson Oil, Inc. purchased the Delphia Oil operations (including the buildings
and tanks) effective August 1, 2002. Between 2002 and 2006 the four ASTs in the southern

corner of the property were removed.
1.5.11 Former Val’s Texaco

The 1908 Sanborn Map indicates that the Val's Texaco site was occupied by a boarding house
at that time. The 1927 utility map indicates a building was located on the site. The 1939
aerial photograph and Sanborn Fire Insurance maps from between 1921 and 1954 reveal that
residences and a grocery store were located at the site. In general the surrounding properties
were mostly vegetated. In the 1966 photograph a service station is visible on the former Val’s
Texaco site. The service station layout appears consistent up to the most recent photograph
(from 2001). In the 1995 and 2001 photographs what appears to be a concrete pad in the
northeast corner of the site, is likely to be the vault for the ASTs that was installed in
approximately 1995. In May 2006 a diesel UST northeast of the service station building and
ancillary equipment were removed from the former Val’s Texaco site; this included the

service islands. The ASTs in the vault are empty, but remain on-site.
1.6 INVESTIGATIVE SUMMARY

Investigations to define the hydrogeology and extent of contamination at the Astoria Area-

Wide site have been performed at the site since the 1990s. Some investigations relating to
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environmental issues were conducted in the 1980s. The investigations performed prior to
development of the PRP group are summarized by facility in Section 1.6.1. A listing of the
current work plans and technical memorandums generated by the PRP group is listed in

Section 1.6.2.
1.6.1 Previous Investigations

Several investigations and remedial actions were previously conducted at facilities at the
Astoria Area-Wide site. These previous site investigations have included UST
decommissioning; characterization of soil and ground water at UST, AST, and pipeline release
sites; ground-water monitoring; and soil and ground-water treatment activities. The locations
of historical soil borings are shown on Figure 1-7. The locations of the petroleum transfer

lines are shown in Figure 1-8.

In addition to the following summaries a detailed summary of activities conducted in
association with two free product releases is presented in Table 1-1. A 1990 free product
release from Harris/Van West was located near the common property boundary with
Harris/Van West, Neimi Oil Cardlock, and Qwest. The second free product release occurred
in 1997 from Youngs Bay Texaco near the common property boundary with Qwest. The
activities associated with these releases are briefly summarized below, but because these
releases involved multiple sites, PRPs, investigations, and off-site investigations, the activities

are summarized separately in Table 1-1. Figure 1-9 presents the associated explorations.

Youngs Bay Texaco: A Chevron service station operated in the southern area of the Astoria
Area-Wide site (Youngs Bay Texaco on Figure 1-10) from the late 1960s until 1990. The
station was decommissioned in 1990 and five USTs, product dispensers, product and vent
lines, hoists, and the building were removed. In 1990 and 1991, subsurface investigations
identified soil and ground-water impacts in the area of the pump islands. DEQ was notified
and the site was assigned DEQ Leaking Underground Storage Tank (LUST) File 04-91-0250.
In 1992, the USTs were removed. Over the next four years a program of investigation, UST

decommissioning, soil treatment, and ground-water monitoring was conducted. The
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approximate limits of the remedial excavation are shown on Figure 1-10. Ground water was °
monitored until 1994, In 1994, DEQ issued No Further Action (NFA) status for the Chevron

service station and the monitoring wells were abandoned.

By 1995, the Youngs Bay Texaco had been constructed on the property. The station does not
have USTs. ASTs were installed in a below ground vault at the rear of the property. The base
of the below ground vault is at the ground level of the adjacent Qwest vehicle service center.
In May 1997, an overfill of an AST at Youngs Bay Texaco caused a release of gasoline to the
adjacent Qwest property. Due to the alignment of the vent pipes and some confusion with the
inventory records, the overspill was not identified until June. In June 1997, the fire
department located the overspill in the vault during an investigation of gasoline vapors in the
adjacent Qwest building (DEQ Release #97-1497). Over the month, approximately
164 gallons had seeped out of the containment vault into the soil along the sanitary sewer line
between the Youngs Bay Texaco and Qwest properties. The remaining gasoline was removed

from the vault and the sewer was vented to remove vapors.

Air sparging and soil vapor extraction systems were installed and operated until August 1997.
At that time the system was shut down and the compressor was connected to a vent line in the
trench to remove soil vapors. In late 1997, in the proximity of this release, Qwest explorations
identified minor gasoline range petroleum hydrocarbons in soil and elevated BTEX (benzene,
toluene, ethylbenzene, xylenes) concentrations in ground water (beneath the Qwest building
immediately down gradient of the release). A detailed chronological listing of activities
associated with this release is presented in Table 1-1 and exploration locations in the vicinity

of this release are included in Figure 1-9.

Qwest Vehicle Service Center: Qwest decommissioned one UST in place, removed a fuel
dispenser, conducted two soil investigations, and completed one remedial excavation at their
vehicle service center during 1997. The site investigation conducted prior to the
decommissioning identified minor petroleum contamination in soil, with the exception of
elevated gasoline range hydrocarbons in the vicinity of the fuel dispenser. Elevated BTEX

was detected in two ground-water samples (both samples down gradient of 1997 Texaco

1-19



Remedial Investigation Report g

release). Further investigation conducted after the UST decommissioning and fuel dispenser
removal/remedial excavation, detected significantly elevated gasoline range hydrocarbons at
the northeast and southeast property corners. A detailed chronological listing of activities
conducted at Qwest in relative proximity to the 1990 Harris/Van West release and the 1997
Youngs Bay Texaco release is included in Table 1-1. Exploration locations in close proximity
to the releases are included in Figure 1-9 The location of the current buildings, former UST,
former dispenser, and associated remedial excavation are shown on Figure 1-10. Based on a
review of reports concerning the resulting cleanup associated with the tank decommissioning,

a NFA letter was issued to Qwest by DEQ in 1998.

Former Chevron/McCall Bulk Plant: The former Chevron/McCall bulk plant had been a
heavy oil marine terminal since the late 1920s. From at least the 1940s until the 1960s, tank
bottom wastes were placed in open pits in the field behind the bulk plant. The layout of
current site buildings, the former facilities and location of the residual tank bottom wastes are
shown on Figure 1-11. During the 1980s, environmental issues at the former Chevron/McCall
bulk plant focused on tank bottom wastes. In 1984, 52,000 gallons of these wastes were
removed. In 1985, most of the remaining tank bottom wastes were removed and the residual
waste was consolidated into one pit. In 1987, US Environmental Protection Agency (EPA)
conducted a Preliminary Assessment of the bulk plant. Based on the removal of the waste, the
non-drinking water-use of the aquifer, and the containment of surface runoff at the site,
USEPA recommended No Further Action under Superfund. In 1996, a subsurface
investigation identified the Bunker C waste and elevated total petroleum hydrocarbons (TPH)
and metals concentrations in shallow soil in limited areas near the tanks as the areas of
concern. During the demolition of the tanks and site structures in April 2002, petroleum
contaminated soil (PCS) was identified in the area of the former pump building and a

previously unknown UST was located.

The contaminated soil from the tank bottom wastes and the tanks was excavated from the
former Chevron/McCall bulk plant and disposed of at the Hillsboro Landfill in 2002. During
the excavation of the contaminated soils, additional vertical and lateral characterization by

visual inspection and shallow test pits was performed. The excavated soils were temporarily
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stockpiled and loaded into the trucks for transport to the landfill. Confirmatory closure
samples were collected to verify that the contaminated soil had been removed. Excavations
did not extend below the water table, however water was encountered in a few instances.
There appeared to be a sheen on the water in some excavations. In total, 6,800 tons of soil
were removed. The area was then backfilled with imported gravels, soils, and fill material;
much of it crushed concrete that formed the walls and foundation of the building formerly
occupying Pier 3. A new building, Englund Marine’s retail store and service shop, was

recently built on top of the previously excavated area.

In May 1993, a diesel pipeline leading from the former Chevron/McCall bulk plant to the piers
failed a tightness test and subsurface investigations ensued. Free phase petroleum
hydrocarbons were detected migrating to the Columbia River at Slip 2 and a recovery system
was installed. The recovery system was designed to recover free product and treat ground
water. The system had minimal success, as free product recovery and ground-water treatment
were impacted by biological growths in the treatment system. The system operated for only a

short time in 1995 before it was shut down.

Former Val’s Texaco: The layout of the current site building and former facilities at the
former Val’s Texaco site are shown on Figure 1-12. At the former Val's Texaco site on the
Delphia property along West Marine Drive, 25 gallons of gasoline were spilled near the pump
island in 1991. The spill was caused by an attempted theft and occurred after the station had
closed for the night. Sorbent material was used to contain the spill. There was no indication
that the spill reached a storm or sanitary sewer drain. Five gasoline USTs and one used oil
UST were removed from the former Val’s Texaco site in October of 1996. The former-
product lines for these USTs were removed from the pump island dispensers, cut off near the
USTs, and capped when new ASTs were installed in 1993 (prior to the UST
decommissioning) (PNE, 1994b). Eleven confirmation soil samples were obtained from the
UST excavation pit and analyzed for total petroleum hydrocarbon identification (as TPH).
Petroleum hydrocarbons were not detected at or above the laboratory reporting limit in any of

the samples. Ground water was not encountered in the tank pit.
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Other environmental activities conducted at Val’s Texaco include removal of the diesel UST,
product dispensers, and product piping in August 2006. These activities were not conducted

by the PRP group and are discussed further in Section 7.1.10.

Former Delphia Oil Bulk Plant: No previous investigations have been conducted on the
former Delphia bulk plant portion of the Delphia property. The layout of the current site
buildings and historical facilities at the former Delphia bulk plant are shown on Figure 1-12.
Other environmental activities conducted at the former Delphia Oil bulk plant include removal
of four ASTs between 2002 and 2006 from the west tank farm. These activities are discussed
further in Section 7.1.10.

Former Harris/Van West Service Station: Historically, Harris/Van West operated a service
station from the mid-1960s to 1991. The layout of the current site building and historical
facilities are shown on Figure 1-13. In 1990, inventory control records indicated losses of
product were occurring associated with the gasoline UST/piping system. As a result, the
gasoline product lines between the fuel dispensers and USTs were replaced. In October 1990,
impacted soil was observed in association with the failed gasoline line. The release was

reported to DEQ (File No. 09-90-392).

In December 1990, a tenant in the nearby apartments (now former apartments) reported
petroleum-like vapors emanating from her shower drain. Riedel Environmental Services
(RES) provided initial response at the request of the City of Astoria_(Rittenhouse-Zeman,
1990). Subsequent investigations determined that gasoline was migrating through the soil
from the Harris/Van West site into a combined sanitary sewer/storm water line. Impacted soil
and free product was also identified in a localized area around the combined sewer line.
Gasoline apparently entered the sewer line through holes created by concrete from stakes
driven for constructing the retaining wall that ran parallel and directly above the sewer line.
Explorations revealed the sewer line appeared to be bedded on and backfilled with native
material and preferential pathway migration along backfill was not identified as a concern.

Free product samples from the sewer line and from a test pit adjacent to the sewer line (in the
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vicinity of where the sewer line first appeared to be impacted) were identified as gasoline by

the DEQ laboratory (Rittenhouse-Zeman, 1990).

Follow-up site characterization activities in December 1990 by Rittenhouse-Zeman &
Associates, Inc. (RZA) included: installing an initial product recovery well (RW-1/identified
as culvert well on Figure 1-13), installing a second recovery well (RW-2, identified as
RW-1(F) on Figure 1-13), uncovering and inspecting all product lines, advancing soil borings,
installing monitoring wells, and collecting soil and ground-water samples. The initial free
product and ground-water recovery system was installed in December 1990 on the Niemi Oil
Cardlock site (RW-1/culvert well). A more permanent total free product recovery and ground-
water treatment system was installed using RW-1(F) (on Harris/Van West site) in 1991. A
ground-water monitoring program was also initiated in 1991. A corrective action plan (CAP)
was submitted to the DEQ in October 1992 recommending excavation and off-site soil
aeration of petroleum-contaminated soil followed by quarterly monitoring.  Formal
decommissioning of the USTs and treatment of excavated soil were conducted in 1993. The
approximate limits of the UST excavation and the remedial excavation are shown on
Figure 1-13 (Pacific Northern Environmental, 1996). The initial free product recovery system
(installed in Culvert Well (N) on Figure 1-13 which during initial reports was called RW-1)
recovered approximately 50-60 gallons of free product and treated approximately 8,000-
gallons of ground water. The subsequent free product recovery/ground-water treatment
system was installed in RW-2 (labeled as RW-1(F) on Figure 1-13). RW-2/RW-1(F) was
removed during the remedial excavation activities and a final recovery well identified as
“Sump/Pipe” was installed during backfilling of the remedial excavation. The ground-water
treatment system in Sump/Pipe operated until March 1994 when the operation was
permanently discontinued due to the assessment that impacted ground water from off-site
sources was being pulled into the recovery well. Ground-water quality was monitored beneath

the Harris/Van West site for approximately five years.

The gasoline release at the former Harris/Van West service station, located adjacent to and
immediately upgradient of the Niemi Oil Cardlock facility, appeared to have migrated beneath
a portion of the Niemi Oil Cardlock facility. Specifically, petroleum impacted soil and free
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product (identified as gasoline) were identified in the southwest corner of the Niemi Qil
Cardlock during the initial response activities. A more detailed summary of the historical
investigations/events conducted in relation to the Harris/Van West 1990 release are presented

in Table 1-1.

Port of Astoria: The Port has leased properties to various tenants through the years. The
types of operations conducted at some of these properties suggest that there is the potential for
releases to have occurred. The layout of historical facilities on Port properties is shown on

Figure 1-14.

Astoria Oil Services: Astoria Oil Services operated at the north end of Pier 3 at the Port. A
previous soil investigation conducted at Astoria Oil Services indicated that one area sampled
contained soils impacted with VOCs. The impacted soil from this former waste management

area was excavated and disposed of in 1986.

Port Maintenance Shop UST: A 1,000-gallon UST was decommissioned in 1993 on the north
side of the Port maintenance shop. The tank had been previously used for diesel and gasoline.
The Port encountered PCS and perched water overlying clayey layers in the tank excavation at
the time of decommissioning. The release was cleaned up by overexcavation of the tank
excavation. PCS was removed until clean sidewalls and bottom soils were exposed in the
excavation. The remaining soils had levels of petroleum hydrocarbons below the DEQ Level
II matrix cleanup levels (Neil Shaw, 1993a). Impacted soil was treated on Pier 3 using
bioremediation and land-farming techniques. Subsequently, the remedied soil was reported to

have been used as fill upland of Slip 1.

Former Furniture Manufacturing and Steel Works Facilities: No previous environmental

investigations have been conducted at these facilities.

Niemi Oil Cardlock: No environmental investigations were conducted at the site prior to
1990. Environmental investigations performed at the Niemi Oil Cardlock site in 1990 and

1991 that were discussed above under the former Harris/Van West service station site, are
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presented in detail in Table 1-1, and are briefly summarized here. As discussed above, free
product that was released into the subsurface soils and ground water entered the combined
sewer line located between the properties. A product recovery well (culvert wel/RW-1) was
installed at the Niemi Oil Cardlock site in 1990 (the recovery well currently remains at the
site). Quantitative analysis of free product sampled from inside this recovery well indicated
the presence of gasoline and diesel range hydrocarbons. Fuel fingerprint analysis of two free
product/ground-water samples indicated the hydrocarbons were characteristic of gasoline
(RZA, 1991). Soil and ground-water samples from explorations around the Niemi Oil
Cardlock site showed detections of gasoline and diesel-range hydrocarbons. Exploration
locations are shown on Figure 1-7. The layout of current features and historical facilities at

the Niemi Oil Cardlock site are shown on Figure 1-13.

In 1996 DEQ conducted an investigation at the Astoria Area-Wide site that included one
boring on this site. In 1997 and 1998 Niemi Oil completed subsurface investigations beneath
portions of the Niemi Oil Cardlock site (PNG Environmental, 1997). Quantitative analysis
including fuel fingerprint of samples from inside this recovery well concluded the
hydrocarbons were characteristic of gasoline (PNG, 1998). Soil and ground-water samples
from temporary borings around the Niemi Oil Cardlock site showed detections of gasoline and
diesel-range hydrocarbons. The primary hydrocarbon constituent was identified as gasoline
with the gasoline range hydrocarbons carrying over into the diesel hydrocarbon range (PNG,
1998). Hydrocarbons characteristic of diesel were also identified but primarily in the

northeast portion of the Niemi Oil Cardlock site (PNG, 1998).

Former ExxonMobil/Niemi Oil Bulk Plant: DEQ conducted some soil sampling at the
former ExxonMobil/Niemi Oil bulk plant property in 1996 and elevated levels of gasoline and
diesel-range hydrocarbons were found. DEQ identified a need for further investigation but
none had been performed prior to the beginning of the Astoria Area-Wide RI/FS work. The
layout of historical facilities at the former ExxonMobil/Niemi Oil bulk plant is shown on

Figure 1-14.
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Former Shell Bulk Plant: By 1974, él] above ground tanks and other above ground on-site
bulk petroleum handling facilities were decommissioned and removed from the Portway site.
No environmental investigations prior to this RI were conducted at the former Shell bulk plant
facility. The layout of the current structures and former Shell bulk plant facilities are shown

on Figure 1-14.
1.6.2 Current Investigation

The Astoria Area-Wide PRP Group conducted additional remedial investigations in response
to the Order issued by DEQ. The scope of the investigations was determined by the RI/FS
Work Plan (EnviroLogic Resources, 2002b), which served as both a Phase 1 Work Plan and as
a general guide for subsequent investigations. The RI/FS Work Plan was amended by several
task-specific work plans that detailed the methods and procedures to be used to conduct that
task. The following task-specific work plans were prepared and approved by DEQ to amend
the RI/FS Work Plan and direct the scope of additional investigations:

» Interim Remedial Action Measures Work Plan, Former McCall Oil Bulk Facility,
Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated July 26, 2002.

» Storm Water Monitoring Work Plan, Remedial Investigation/Feasibility Study, Astoria
Area-Wide Petroleum Site, Astoria, Oregon, dated March 26, 2003.

~ Phase 1 Ground-Water Assessment, Remedial Investigation/Feasibility Study, Astoria
Area-Wide Petroleum Site, Astoria, Oregon, dated July 2, 2003.

~ RI/FS Work Plan Addendum, Phase 2 Soil Characterization, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated July 28, 2003. ' '

» Vapor Inhalation Pathway Assessment Work Plan, Remedial Investigation/Feasibility
Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated December 12, 2003,

~ Historical ~Shell/Niemi Oil/Mobil Petroleum Pipelines Investigation and
Decommissioning Work Plan, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated December 18, 2003. (cover letter to DEQ dated January 12, 2004)

» Hydrocarbon Seep IRAM Specifications, Astoria Area-Wide Petroleum Site, Astoria,
Oregon, dated December 22, 2003.

» RI/FS Work Plan Addendum, Slip 2 Hydrocarbon Seep Interim Action Removal
Measures Work Plan, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated
August 5, 2004. (commonly known as Upland Data Collection Work Plan)
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» IRAM As-Built Drawings, Hydrocarbon Seep IRAM at Slip 2, Astoria Area-Wide
Petroleum Site, Astoria, Oregon, dated December 17, 2004.

» IRAM Work Plan, Port of Astoria Property Redevelopment, Former Mobil/Niemi Oil
Bulk Plant, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated December 23,
2004.

» IRAM Work Plan Addendum, Port of Astoria Property Redevelopment, Former
Mobil/Niemi Oil Bulk Plant, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated February 9, 2005.

»  Work Plan for Sub-Slab Site-Specific Assessment of Subsurface Vapor Intrusion to
Indoor Air, Port of Astoria Office Building, Astoria Area-Wide Petroleum Site,
Astoria, Oregon, dated June 9, 2005.

» Work Plan for Additional Upland Data Collection, Slip 2 Hydrocarbon Seep Interim
Removal Action Measures, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated
June 30, 2005.

~ RI/FS Work Plan Addendum, Ecological Risk Assessment Work Plan, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated September 22, 2005.

» RI/FS Work Plan Addendum, Human Health Risk Assessment Work Plan, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
October 10, 2005.

These work plans were submitted to DEQ for comment prior to initiation of the work. The
data collected as part of the implementation of the task-specific work plans were presented in
technical memoranda upon completion of the work. In addition, the methods and procedures
used to collect the data are described in task-specific technical memoranda. These
memoranda documented the methods and procedures used to collect the data and provided the
DEQ with the raw data used for interpreting site conditions at the Astoria Area-Wide site.

Technical memoranda submitted to the DEQ have included:

» Technical Memorandum, Phase 1 Source/Soil Characterization, Astoria Area-Wide
Petroleum Site, Astoria, Oregon, dated January 30, 2003.

» Technical Memorandum, Beneficial Land and Water Use Surveys, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated February 21, 2003.

» Technical Memorandum, Remedial Investigation/Interim Removal Action Measures,
Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated August 5, 2003. (relating to
sediments)
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Technical Memorandum, Geophysical Investigation, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated November 25, 2003.

Technical Memorandum, Storm Water Sampling — Third Quarter 2003, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated January 28, 2004.

» Technical Memorandum, Quarterly Ground-Water Monitoring, Fourth Quarter 2003 —

1" Round, Remedial Investigation/Feasibility Study, Astoria Area-Wide Petroleum
Site, Astoria, Oregon, dated March 15, 2004.

Technical Memorandum, Storm Water Sampling — Fourth Quarter 2003, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated March 17, 2004.

Technical Memorandum, Quarterly Ground-Water Monitoring, First Quarter 2004 —
2™ Round, Remedial Investigation/Feasibility Study, Astoria Area-Wide Site, Astoria,
Oregon, dated April 23, 2004.

Technical Memorandum, Phase 1 Monitoring Well Installation, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated April 30, 2004.

Technical Memorandum, Storm Water Sampling — First Quarter 2004, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated May 20, 2004.

Forensic Analysis of Samples of Separate-Phase Hydrocarbon from the Astoria Area-
Wide Petroleum Site, Astoria, Oregon (2003 and 2004 Samples), dated June 17, 2004.

RI/FS Technical Memorandum, Historical Shell/Niemi Oil/Mobil Petroleum Pipeline
Investigation and Decommissioning Report, Astoria Area-Wide Petroleum Site,
Astoria, Oregon, dated July 30, 2004.

Technical Memorandum, Quarterly Ground-Water Monitoring, Second Quarter 2004 —
3" Round, Remedial Investigation/Feasibility Study, Astoria Area-Wide Site, Astoria,
Oregon, dated August 12, 2004.

RI/FS Technical Memorandum, Level 1 Ecological Risk Assessment, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated August 12, 2004,

Technical =~ Memorandum, Phase 2  Soil  Characterization, = Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated November 1, 2004.

Technical Memorandum, Quarterly Ground-Water Monitoring, Third Quarter 2004 —
4™ Round, Remedial Investigation/Feasibility Study, Astoria Area-Wide Petroleum
Site, Astoria, Oregon, dated November 23, 2004.
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» Technical Memorandum, Storm Water Sampling — Fourth Quarter 2004, Remedial
Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site, Astoria, Oregon,
dated December 20, 2004.

» Technical Memorandum, Vapor Intrusion Pathway Assessment, Port of Astoria Office
Building, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated April 29, 2005.

» Technical Memorandum, Slip 2 Hydrocarbon Seep Interim Removal Action Measures,
Upland Data Collection, Astoria Area-Wide Petroleum Site, Astoria, Oregon, dated
June 14, 2005.

Critical to the successful completion of the additional remedial investigations was the
construction of a database management system to store and retrieve environmental data
associated with the Astoria Area-Wide site. The database contains data for soil, ground water,
storm water, sediment, and soil gas samples collected at the Astoria Area-Wide site since the

RI began.
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20 STUDY AREA INVESTIGATION

This section summarizes the task-specific investigations performed as part of the RI. These
include source characterization, soil investigations, ground-water investigations, surface-water
and sediment investigations, storm-water investigations, beneficial land and water use survey,

and IRAMs.
2.1 SOURCE CHARACTERIZATION/INVESTIGATION

The potential source areas at the Astoria Area-Wide site and the petroleum hydrocarbon
constituents in the soil, ground water, sediment, storm water, and air/soil gas have been
investigated as described below. The specific potential sources of petroleum hydrocarbons in
the environment at the Astoria Area-Wide site were identified based on historical records and
known uses, site reconnaissance, and historical site investigations (Section 1.6). Data were
collected in order to identify chemicals of potential concern (COPC) and characterize the
nature and extent of COPC from releases that may have occurred during former site
operations. Review of laboratory data indicated petroleum products (gasoline, diesel and/or

heavy oil) and their constituents are the primary COPC.,
2.2  SOIL INVESTIGATIONS

A soil-boring program was developed to characterize potential source areas and identify
suitable locations for the placement of monitoring wells in the shallow water-bearing zone at
the Astoria Area-Wide site. Soil samples were collected from borings to evaluate the presence
of hazardous substances associated with spills and past practices. Soil samples were collected
for laboratory analysis from the unsaturated zone and/or from the zone of water-table
fluctuation. The samples were field-screened with a photo-ionization detector (PID),
examined for lithology, as well as for visual evidence of petroleum hydrocarbon impacts. The
locations of soil borings completed during RI activities are shown on Figure 2-1. The soil
investigations are summarized below and discussed in more detail in Sections 2.2.1, 2.2.2, and

2.2.3. Soil analytical results are discussed in detail in Section 6.0.
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Phase 1 soil investigation activities conducted in 2002 consisted of completing and sampling
139 soil borings and excavating two test pits. The two test pits were excavated at the former
Shell bulk plant in an attempt to locate the petroleum distribution pipelines. No petroleum
distribution lines were identified in either test pit. A total of 50 borings were drilled as part of
the Phase 2 soil and ground-water investigation during August and September 2003, and
March 2004. Based on a review of all the boring logs most of the Astoria Area-Wide site is
underlain by grey and light brown sand fill. Lenses of silt and clay are present in the fill as
well as gravel, wood, and other organic material. Native river deposits (alluvium) and the
Astoria Formation underlie the fill material at depths of about 10 and 50 feet, respectively. A
description of the Astoria Formation is included in Section 3.5. Results from the soil
investigations are reported in the Phase 1 and Phase 2 Soil technical memoranda (EnviroLogic

Resources, 2003a and EnviroLogic Resources, 20041).

Additional soil characterization was completed in 2004 and 2005 as part of the upland
characterization and a pipeline investigation. The upland characterization consisted of 35
CPT/ROST® (cone penetration test/rapid oscillation screening tool) explorations and 12 soil
boring explorations. The pipeline investigation consisted of five soil boring and four test pit
explorations.  Results from the CPT/ROST® explorations are reported in the Slip 2
Hydrocarbon Seep Interim Removal Action Measures Technical Memorandum (EnviroLogic
Resources, 2005g). The results from the upland characterization have been incorporated into
this report, with analytical data presented in Section 6.0. The results of the pipeline
investigation are presented in the Historical Shell/Niemi Oil/Mobil Petroleum Pipeline

Investigation and Decommissioning Report (HartCrowser, 2004),
2.2.1 Phase 1 and 2 Soil Investigations

Soil samples were collected from the Phase 1 and 2 soil borings. The majority of the samples
were analyzed for hydrocarbon identification and follow-up quantification as appropriate for
VOCs and SVOCs. Selected samples were analyzed for an expanded list of constituents. No

samples were analyzed from TP-900 and TP-901. Results of Phase 1 activities were used to
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develop the Phase 2 work plan. Phase 2 soil samples were generally analyzed for the same

petroleum constituents. Soil boring logs are included in Appendix B.

Results of Phase 1 and 2 activities generally identified PCS in locations associated with
former facilities and light non-aqueous phase liquid (LNAPL). This generally includes the
former Val’s Texaco, former Delphia bulk plant, Niemi Qil Cardlock, former Shell bulk plant,
and the area of the LNAPL plume near the former ExxonMobil/Niemi Qil bulk plant, the
McCall pipelines and Port properties extending to Slip 2. Gasoline and diesel range petroleum

hydrocarbons were the primary constituents identified.

2.2.2 Pipeline Characterization

Soil characterization along the ExxonMobil/Niemi Qil/Shell pipelines was conducted in
March and April 2004. Characterization consisted of five push-probe soil borings and four
test pits. Selected soil samples were submitted for analysis of petroleum hydrocarbons, and
select samples were submitted for analysis of VOCs and SVOCs. In general, the laboratory
analysis detected minimal concentrations of petroleum hydrocarbons. Test pit locations (EX-1
to EX-4) are shown on Figure 2-2 and push probe soil boring locations (SB-915(S) to
SB-919(S)) are shown on Figure 2-1.

2.2.3 Upland Characterization

CPT/ROST" explorations were conducted in September 2004 to further delineate the extent of
PCS upland of the hydrocarbon seep. CPT/ROST® exploration techniques are in-situ, and
therefore, do not generate soil samples. However, continuous logs of lithology and petroleum
contamination are generated based on cone penetration resistance and laser signal response,
respectively. Generally, the petroleum contamination identified was consistent with previous
explorations. The Fugro GeoSciences, Inc., report, that includes the CPT and ROST® logs, is

presented in Appendix C.
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Additional upland characterization was conducted in September 2005 to further delineate the
extent of PCS and LNAPL in the vicinity of Pier 2 and at the former ExxonMobil/Niemi Oil
bulk plant. Twelve additional soil borings were completed in the vicinity of Pier 2 and one
additional soil boring at the former ExxonMobil/Niemi Oil bulk plant. Select samples were
submitted for analysis of petroleum hydrocarbons. Generally these two additional phases of
exploration allowed for better delineation of the extent of PCS and LNAPL in the vicinity of
the LNAPL plume. The locations of the CPT/ROST® explorations are shown on Figure 2-3.

2.3  GROUND-WATER INVESTIGATIONS

A total of 94 ground-water samples collected from 86 unique temporary wells were submitted
for analysis during the Phase 1 ground-water investigation. The results of the Phase 1
activities were used in developing a ground-water monitoring program at the Astoria Area-
Wide site. Thirty-six monitoring wells were installed and sampled for four consecutive
quarters between October 2003 and July 2004 as part of the ground-water monitoring
program. The monitoring well locations are shown on Figure 2-1. The ground-water
investigation and monitoring activities are summarized below. Ground-water analytical
results and LNAPL characterization are discussed in detail in Section 6.0. The monitoring

well logs are included in Appendix B.
2.3.1 Phase 1 Ground-Water Investigation

Initial one-time reconnaissance ground-water samples were collected from temporary wells
installed in the Phase 1 soil borings. The majority of the ground-water samples collected from
beneath the Astoria Area-Wide site were analyzed for BTEX, SVOCs, and lead. Select
Phase 1 ground-water samples were analyzed for an expanded list of VOCs, metals,
hydrocarbon identification, PCBs, and formaldehyde, depending on the nature of the source
being investigated. Results from the Phase 1 ground-water activities are presented in the
RI/FS Work Plan Addendum, Phase 1 Ground-Water Assessment (EnviroLogic Resources,
20031).
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A review of the Phase 1 ground-water data suggested that three primary areas of impacted
ground water are present beneath the site: the eastern, central, and western plumes. The
eastern plume is located beneath the former Val’s Texaco, former Delphia bulk plant, and the
former Shell bulk plant facilities. The ground water in the eastern plume is impacted by
dissolved gasoline, diesel, and oil constituents. During these activities LNAPL was not

identified in the eastern plume, but LNAPL was identified during subsequent work.

The central plume is located beneath the northwestern property corner of the former
Harris/Van West service station, the Niemi Oil Cardlock facility and easternmost portion of
the Qwest vehicle service center, beneath Industry Street and the Port property southeast of

Portway. Dissolved phase gasoline and diesel constituents are identified in this plume.

The western plume is located beneath the former ExxonMobil/Niemi Oil bulk plant, Portway,
the McCall petroleum distribution lines and the Port office building near the historical McCall
pipeline release, and beneath the southeastern (landward) portion of Slip 2. LNAPL and
dissolved phase gasoline and diesel constituents are identified in this plume. The hydrocarbon

seep into Slip 2 is part of the LNAPL portion of the western plume.

The purpose of the reconnaissance ground-water sampling was to determine the optimal
location of monitoring wells for quarterly ground-water monitoring. Results from quarterly
ground-water sampling and subsequent characterization are more accurate indicators of
ground-water quality and LNAPL presence. Therefore the understanding of these impacted
areas was refined and subsequently referred to as an area of concern. Areas of concern are
discussed further in Section 5.0 and the extent of impacted ground water and LNAPL are

discussed in Section 6.0.
2.3.2 Quarterly Ground-Water Monitoring
A ground-water monitoring network and program was developed based on data collected from

the Phase 1 RI field activities and historical information documented in the RI/FS Work Plan

(EnviroLogic Resources, 2002b). The objectives of the monitoring program were to collect
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sufficient data to characterize the native ground water and the extent of ground-water
contamination present at the Astoria Area-Wide site, identify potential sources, and to provide

an understanding of the ground-water flow directions and gradients beneath the study area.

Thirty-six monitoring wells were installed at the Astoria Area-Wide site in 2003. Ten wells
already existed from previous investigations upland of the hydrocarbon seep in Slip 2. The
results of the monitoring-well installation fieldwork are provided in the Technical
Memorandum, Phase 1 Monitoring-Well Installation (EnviroLogic Resources, 2004c). The
reasoning behind the monitoring-well locations is discussed in the Phase 1 Ground-Water
Assessment (EnviroLogic Resources, 2003e). Ground water was generally encountered
between 7 to 11 feet below ground surface (bgs) at the Astoria Area-Wide site, except along
West Marine Drive, where due to the rise in ground elevation the depth to ground water
ranged from 14 to 23 feet bgs. The apparent ground-water flow direction at the Astoria Area-
Wide site is generally to the northwest and toward Pier 2. The depth to product, product

thickness, and depth to water were measured monthly for a period of one year (2003 to 2004).

The characterization of the ground-water conditions beneath the Astoria Area-Wide site
included four quarterly monitoring events starting in the fourth quarter 2003 (1* round) and
finishing in the third quarter 2004 (4™ round). The ground-water quality sampling of wells in
the monitoring-well network was conducted by the same field geologist to minimize
introduction of potential variables that could affect comparability of the data among the wells.
All of the wells were sampled during each sampling event unless they contained measurable
LNAPL. The apparent thickness of LNAPL was recorded when encountered. This

information is presented in detail in Section 6.0.
2.3.3 Characterization of the Aquifer System
Hahn & Associates originally conducted an aquifer test in the upland area in 1995. Due to the

limited information available from this test, tidal elevation data were collected between

September and December 2004 to obtain additional information to characterize the hydraulic
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properties of the shallow aquifer. An evaluation of the results of these activities is discussed

in Section 4.0 of this report.

24  SEDIMENT AND SURFACE WATER INVESTIGATIONS

Sediment sampling was performed in 2003 at the head of Slip 2 in the area of the hydrocarbon
seep. Two sediment samples were collected in 2003 from the southeast corner of Slip 2 — one
inside the containment boom area and one outside of the containment boom area. The
Technical Memorandum, Sediment Sampling (EnviroLogic Resources, 2003d) describes the
results of the sediment sampling including the methods and procedures, analytical results, and

a preliminary analysis of petrogenic and pyrogenic PAHs in the sediment samples.

In 2006, five surface water samples and seven additional surface sediment samples were
obtained for use/support in the Level III Baseline Ecological Risk Assessment. The
preliminary results and findings are presented in the Preliminary Results for Sediment, Water
Column Sampling, and Bioassay, Ecological Risk Assessment (Kennedy/Jenks Consultants,

2006), and in the Ecological Risk Assessment (Appendix I).
2.5 STORM WATER MONITORING

An investigation of the storm water system and storm water discharge was performed at the
Astoria Area-Wide site. The storm water catchments and their outfalls were surveyed and
documented, and the surface water pathways were evaluated. The piping system is shown on
Figure 2-4. Information obtained during Phase 1 work identified two representative outfalls
for monitoring, Outfall #2 in Catchment Area 2 and Outfall #6 in Catchment Area 4. A
description of the storm water drainage catchments and the quarterly storm water-sampling
program are documented in the Work Plan, Storm Water Monitoring (EnviroLogic Resources,

2003c).

The results of storm water sampling performed at the Astoria Area-Wide site are provided in

the four technical memoranda documenting the quarterly storm water monitoring events
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(EnviroLogic Resources, 2004a, 2004b, 2004d and 2004g). Storm water samples were
collected from the Outfall #2 sampling location and Outfall #6. As shown on Figure 2-4, the
sampling location for Outfall #2 was the first catch basin upstream of the outfall. The actual
outfall could not be sampled due to the inability to locate the exact discharge point. A dye test
performed in January 2003 indicated the approximate location of the discharge area within the
riprap on the bank of Slip 2. After rerouting of this storm sewer, samples were collected from
the relocated Outfall #2; The methods and procedures and a summary of the storm water
analytical results are provided in each of the storm water technical memoranda and included in

Section 6.0.
2.6 BENEFICIAL LAND AND WATER USE SURVEY

The current and reasonably likely future beneficial land and water uses within the RSA were
identified as part of the evaluation of potential pathways for human or ecological receptors to
be exposed to petroleum compounds encountered at the site. The beneficial use
determinations are included in the Technical Memorandum, Beneficial Land and Water Use

Surveys (EnviroLogic Resources, 2003b).

A summary of the beneficial land and water uses, including updated information is included in
Section 9.0. Land use within the RSA is primarily commercial industrial. A water-rights
search performed as part of the Beneficial Land and Water Use surveys showed that no water
rights exist within or near the locality of the facility. Results of the ground water well survey
did not identify any ground-water supply wells within the RSA or surrounding area. Ground
water is not likely to become a water-supply source in the foreseeable future because all water
for facilities in the area is supplied by the City of Astoria and because on site water quality

parametefs indicate ground water is generally of poor quality for potable use (see Section 4.0).

Surface waters bordering the Astoria Area-Wide site include the Columbia River on the east
and northwest and Youngs Bay to the west and southwest. Beneficial surface water uses

include commercial navigation, commercial and recreational fishing, aquatic life/habitat,
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recreation, and aesthetic quality. Surface water in the vicinity of the Astoria Area-Wide site is

zoned aquatic development (City of Astoria, 2002).
2.7 IRAMs

Several interim remedial action measures have been completed during the RI at the Astoria
Area-Wide site. The IRAMs completed include bunker C and related contaminated soil
removal from the former Chevron/McCall bulk plant, rerouting of the storm water piping
system near Slip 2, decommissioning of USTs at the former ExxonMobil/Niemi Oil bulk
plant, investigation and decommissioning of the Shell/Niemi Oil/ExxonMobil petroleum
pipelines, LNAPL recovery, Slip 2 boom replacement, soil removal upland of Slip 1,
installation of an upgraded HVAC system at the Port of Astoria main office building, and
former ExxonMobil/Niemi Oil bulk plant IRAMs for redevelopment activities. IRAMs are
discussed in further detail in Section 7.0.
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

The physical characteristics and environmental processes of the area surrounding the Astoria
Area-Wide site are important in the understanding of the stratigraphy and hydraulic factors
prevailing at and beneath the site. The regional environmental setting and human alteration of
the setting have impacted the soils, sediments, and hydraulics of ground-water flow at the

Astoria Area-Wide site.

The RSA is within the western margin of the Oregon Coast Range, near the mouth of the
Columbia River. The Coast Range is a north-south trending range with a maximum elevation
of about 5,000 feet above mean sea level (msl), extending from the latitude of Coos Bay
northward into Washington State. Generally, mountain passes through the range reach about
1,000-feet elevation. The Coast Range in Oregon is bounded on the east by the Willamette
Valley and on the west by the Pacific Ocean.

The City of Astoria is situated on a peninsula (Astoria Peninsula) that protrudes westward into
the mouth of the Columbia River and estuaries of Youngs Bay. The Astoria Area-Wide site is
located on the northwest side of this peninsula. North of the peninsula is the Columbia River.
South and west of the peninsula is Youngs Bay. Across Youngs Bay and to the west are fine-
grained bay sediments and young, active dunal sands (Sweet, 1977; Schlicker and others,
1972; and Niem and Niem, 1985). Much of these low-lying areas are at, or just above sea
level. Because of the low elevation, many areas associated with bay sediments are marshy or

just above the water table.

Within a one-mile radius of the Astoria Area-Wide site is industrial, commercial, recreational,
and residential development. The industrial development is generally related to marine
activities. The commercial development includes hotels, restaurants, gas stations, and other
retail businesses. Recreational development includes a boat mooring basin, greenways,
walkways, and parks. Residential development includes apartments and houses. The
beneficial land and water use survey is described in detail in a 2003 technical memorandum

(EnviroLogic Resources, 2003b) and summarized in Section 9.0.
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3.1  SITE TOPOGRAPHIC FEATURES

In the vicinity of the Astoria Area-Wide site there is a distinct slope to the northwest that
dominates the topography (Figure 1-1). The west flank of this ridge descends steeply toward
the southeast side of West Marine Drive. The topography of the ridge flank that descends to
West Marine Drive has been altered by residential and commercial development. In
particular, the natural slope has been cut away for building pads and roadways, and filling has
taken place to make West Marine Drive. West Marine Drive is essentially the southeast
boundary of the Astoria Area-Wide site. Site-specific topographic features are primarily a
result of human activities that can be divided into two topographic areas: the area immediately
northwest of West Marine Drive (at an elevation of approximately 30 feet msl); and the rest of
the site representing the results of fill placement and pier construction to create land (at a
general elevation of approximately 15 feet msl). There is a steep slope between these two
areas and retaining walls are present along the northwest side of some of the properties along

West Marine Drive.

Dredge materials generated from the Columbia River have been used as the fill material in the
Astoria area. Often times, large rocks or riprap were placed along the seaward limit of the
dredge sand fill to protect it from erosion. The dredged materials typically are fairly uniform
fine to medium sand that have been transported by the Columbia River from the surrounding
mountains as well as from upland areas. The dredge fill material was placed on top of alluvial
sediments or the Astoria Formation. Dredging also alters the underwater topography. The
Columbia River Channel, Port of Astoria slips, and the West Mooring Basin that occupy the

westernmost part of the RSA are dredged routinely.
3.2 METEOROLOGY
The climate of the Astoria area is mild and cool. January is typically the coldest month, with

an average high temperature of 48°F and average low temperature of 37°F. The hottest month

is typically August, with an average high temperature of 69°F and an average low temperature
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of 53° F. The extreme high temperature was 100° F in 1961. The average high and low
temperatures by month are shown on Figure 3-1 (National Oceanographic and Atmospheric

Administration, 2005).

Precipitation occurs through-out the year. Winter precipitation averages 10-inches per month
and decreases to a 1.15-inch average during July, the driest month. The wettest month can be
November, December, or January. Snowfall is rare in Astoria. At higher elevations in the
Coast Range snowfall accumulation is common during the winter months. The average yearly
rainfall between 1971 and 2000 is 65 inches. The average monthly rainfall from 1971 to 2000

is shown on Figure 3-1.

Wind speeds average 8- to 10-miles per hour each month of the year. Winter wind directions
are typically easterly, but become northwesterly during the summer months. In the spring and
fall, wind directions predominantly are southwesterly or southeasterly (Weather Underground,

2002).
33 NATURAL RESOURCES and BENEFICIAL USES

The natural resources of the area include surface water, ground water, air, sediment, aquatic
life, and soils for development uses. All of these resources are potentially affected by the
release of the petroleum hydrocarbon constituents at the Astoria Area-Wide site. Although the

extent of the area affected for each natural resource is different.

Ground water within the Astoria Area-Wide site and surrounding areas is currently not used
for drinking, other domestic uses, or industrial purposes. A well survey was conducted and no
ground-water supply wells were located within the RSA. The survey was conducted using
Oregon Water Resources Department (WRD) on-line search tools. The WRD search included
all Township 8 North, Range 10 West, Section 12 and 13 and Township 8 North, Range 9
West, Section 7. Users in the area rely exclusively on the municipal water system to meet

drinking water and other water needs. The beneficial land and water use survey is described
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in detail in a 2003 technical memorandum (EnviroLogic Resources, 2003b) and summarized

in Section 9.0.

Surface waters bordering the RSA include the Columbia River on the northwest and Youngs
Bay to the west. Beneficial surface water uses include commercial navigation, commercial
and recreational fishing, aquatic life/habitat, recreation, and aesthetic quality. The river and
sediment pore water serve as or contribute to habitat for aquatic life, including mammals,
birds, fish, macroinvertebrates, and benthic organisms. Surface water on the site includes

Slips 1 and 2, which are used primarily for navigable waters/commercial marine use.
3.4 REGIONAL GEOLOGY

The Coast Range is composed primarily of Tertiary volcanic and sedimentary rocks. The
basement rocks are the Siletz River Volcanics, which are oceanic basalts that originated as
seamounts on the ocean floor. Approximately 55 million years ago (mya), the accreted Siletz
terrane began subsiding, while areas to the east were uplifted. The uplift resulted in the
erosion and incursion of large volumes of sediment into the subsiding coastal area. The
northern Coast Range subsided about 33 mya, with development of a marine environment
with brackish embayments and development of the classic continental shelf and slope profiles.
The subsidence of the northern Coast Range led to the burial of the Siletz Volcanics by the
Yambhill Formation, representing continental shelf muds and silts (Wells and Others, 1983).
These formations were in turn overlain by the Tillamook Volcanics (subaerial basalt flows)
and the 5,000-feet thick Nestucca Formation, representing deep-water deposition of muds and
silts. The Cowlitz Formation was deposited in shallow brackish waters at approximately the
same time. Overlying the Cowlitz Formation is the Keasey Formation (Niem and Van Atta,
1973), composed of fine volcanic ash deposited in a deep-water setting (Niem and Niem,

1985; Orr and Orr, 1999).

Approximately 33 mya, shallow-water conditions developed in the northern Coast Range, with
shifting deltas and brackish backwater bays. The Astoria Formation, which is the predominant

rock unit of the Astoria Peninsula, is composed of fossiliferous sandstones and siltstones. The
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fossil assemblage is suggestive of a shallow to very shallow marine environment (Niem and

Niem, 1985; Orr and Orr, 1999; Wells and Others, 1983; Niem and Van Atta, 1973).

About 15 mya to the present is characterized by general uplift and retreat of the marine
shoreline from the area now characterized as the northern Coast Range. During this time
period, flows of the Columbia River Basalt Group flowed through the Columbia River valleys
and along the channel of the Columbia River, until they reached the ocean margins. The
basalt flows are typically found at higher elevations, including as the capping unit on the
Astoria Peninsula. Also present near the top of the Astoria Peninsula is the Troutdale
Formation (Niem and Niem, 1985; Niem and Van Atta, 1973). Alluvial/Bay muds and tidal
flats are present along portions of the Columbia River mouth. Active dunes and shore sands
are present along the Columbia River spit and surrounding shoreline areas (Sweet, 1977;

Reckendorf and others, 2001).
3.5 REGIONAL HYDROGEOLOGY

The Columbia River is the predominant river of the Pacific Northwest, draining very large
areas consisting of the Columbia Plateau, Deschutes Basin, Willamette Valley, Owyhee
Region, Snake River Basin, and highlands surrounding those basins. Between 1997 and 2002,
Columbia River mean daily streamflows measured near Quincy, Oregon, varied between
117,000 and 400,000 cubic feet per second (United States Geological Survey, 2002). Other
smaller rivers and creeks flow out of the Northern Coast Range directly to the ocean or to the

Columbia River and its estuary.

In the lower reach of the Columbia River and within the estuaries at the mouths of the smaller
rivers and creeks, water levels rise and fall in response to tidal forces. The stream gage at
Quincy in the Columbia River shows that between early January 2002 and mid-February
2002, Columbia River gage levels varied from 0 to 8.1 feet (Oregon Climate Service). The
tidal influence in the Columbia River extends upstream approximately 130 river miles to
Bonneville Dam in the center of the Cascade Range. The tidal influence coupled with dam

releases results in daily changes in the gradient of the river and sediment transport processes.
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Ground-water use is generally limited in the Coast Range to domestic wells because of low
permeability of bedrock units (Frank, 1970). Ground water in some of the bedrock units bears
relatively high concentrations of sodium and chloride due to connate water present in the
marine deposits. Ground-water use is also generally limited in the mud flats, marine beach
deposits, and sand dune areas, because of water quality issues and possible seawater intrusion

into wells.

On a regional level the ground water is recharged from rain fall and snow melt in the Coast
Range and Cascade Range. Ground water discharges to the numerous streams that are a part
of the Columbia River watershed. No specific regional horizontal or vertical ground-water

gradient information was identified during the RI process.
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40 LOCAL HYDROGEOLOGY

The hydrogeology of the Astoria Area-Wide site has been investigated by collecting data
throughout the remedial investigation process. During field exploration activities, lithologic
logs for monitoring wells (MW) and borings (SB) were maintained. In addition, depth-to-
ground water and ground-water quality parameters were monitored and recorded during the
quarterly ground-water monitoring events. The results of these activities identified three
hydrostratigraphic units of interest beneath the site. These units, comprising the shallow
water-bearing zone, are the dredge sand fill, native alluvial deposits, and to a limited degree,

the Astoria Formation.

The conceptual hydrogeologic site model for the Astoria Area-Wide site includes rain and
storm water infiltrating into the shallow water-bearing zone. Rain and storm water are also
directed to catch basins that discharge to nearby surface water bodies (Figure 2-4). After
water has infiltrated into subsurface soils it flows as ground water. The direction of ground-
water flow at the site is to the north and northwest, toward the nearby Columbia River.
Ground water then discharges to surface water. The discharge of ground water and the near-

shore interaction between ground water and surface water is strongly influenced by the tides.

As discussed in Section 2.2 the site is underlain by dredge fill deposits, native alluvial
deposits, and the Astoria Formation. The data suggest the dredge fill, native alluvial deposits,
and Astoria Formation are hydraulically connected. The ground water within these deposits
discharges either to an adjacent unit (e.g., ground water in native alluvial deposits along West
Marine Drive discharges to dredge fill) or to surface water adjoining the site (Youngs Bay and

the Columbia River).

Figure 4-1 illustrates the site hydrogeology and average depth to water. The shallow water-
bearing zone (the zone of interest) was generally identified in the upper 5 to 15 feet of the site,
except in the southeast portion of the site along West Marine Drive. In the southeast portion
of the site near the former Val’s Texaco the shallow water-bearing zone was encountered at

approximately 20