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OPERATION AND MAINTENANCE REPORT
JANUARY 2010 TO DECEMBER 2010
MCCORMICK AND BAXTER SUPERFUND SITE
PORTLAND, OREGON

1.0 INTRODUCTION AND PURPOSE

This Operation and Maintenance (O&M) Report has been prepared for the
Oregon Department of Environmental Quality (DEQ) to document the O&M
activities implemented at the McCormick and Baxter Superfund Site (Site)
located in Portland, Multnomah County, Oregon, between January 1, 2010, and
December 31, 2010. The location of the Site is shown on Figure 1. Figure 2
presents the Site layout and features, and Figure 3 presents the Site layout with
surface elevations. Figure 4 presents historical non-aqueous phase liquid (NAPL)
distribution, Figure 5 presents current Site use restrictions, and Figure 6 presents
historical contaminant areas. This report has been prepared by DEQ’s
contractor team, Hart Crowser, Inc., and GSI Water Solutions, Inc. (GSI).

The DEQ is conducting O&M activities according to the October 2007 draft
O&M Plan prepared by the DEQ (DEQ, 2007). The O&M Plan defines the
administrative, financial, and technical details and requirements for inspecting,
operating, and maintaining the remedial actions at the Site. There have been
modifications to the draft O&M plan that were implemented in 2010. These
revisions are described in the appropriate sections of the text. The March 2010
revised O&M Manual (Hart Crowser/GSI, 2010a) specifies the sampling and
monitoring procedures, quality assurance and quality control, technical
information, and data necessary for implementing O&M activities.

This O&M Report documents the operation, monitoring, and maintenance
activities that occurred in calendar year 2010. The O&M performance standards
and activities are provided in Section 2; the non-sampling O&M activities are
summarized in Section 3; and the O&M sampling activities are summarized in
Section 4. Section 5 discusses planned activities for 2011. Detailed
presentations of these O&M activities are provided in the following appendices:

Appendix A - Groundwater and NAPL Monitoring
m  Appendix B - Site Observation and Activity Summary
m  Appendix C - Vegetation Management

m  Appendix D - Surface, Inter-Armoring, and Sub-Armoring
Water Quality Assessment

Hart Crowser/GSI
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m  Appendix E - Infiltration Pond MW-59s Groundwater Quality Assessment

This O&M Report has been provided to the DEQ in hard copy and in electronic
format on digital video disc (DVD). It should be noted that the DVD contains
material not provided in the hard copy report including: full laboratory analytical
reports, site inspection notes, status meeting summaries, etc.

O&M activities were implemented primarily by DEQ’s contractor, Hart Crowser,
and their teaming partner GSI (under subcontract to Hart Crowser). Hart
Crowser also used the following subcontractors for support of site activities
including Clearwater Environmental Services, Inc. (Clearwater) for routine
operation, monitoring, and maintenance activities, and Native Ecosystems NW,
Inc. for noxious weed control. The DEQ also maintained an intergovernmental
agreement (IGA) with the University of Texas (UT) for specialized porewater
sampling of the sediment cap. The EPA Dive Team assisted DEQ’s contractor
with sediment cap water quality sampling in both the Spring and Fall of 2010.
Chemical analyses were performed by Pace Analytical Laboratory under
contract to the DEQ.

Key personnel for implementation of O&M activities include:

m  Scott Manzano: Oregon DEQ Project Officer
m  Steve Campbell: Oregon DEQ Contract Officer
m  Rick Ernst: Hart Crowser Program Manager

m Heidi Blischke: GSI Technical Manager

m  Tim Skrotzki: Hart Crowser Site Manager

2.0 OPERATION AND MAINTENANCE PERFORMANCE STANDARDS
AND ACTIVITIES

As discussed in Section 1, the DEQ is conducting O&M activities according to
the O&M Plan prepared by the DEQ. Performance standards and activities of
the October 2007 O&M Plan are described below.

2.1 Soil Remedy

The soil remedy consists of contaminated soil removal and construction of an
upland soil cap on approximately 40 acres of the Site. The soil cap remedy was
complete in September 2005. Long term monitoring is necessary because soils
beneath the cap remain contaminated with arsenic, pentachlorophenol (PCP),

Hart Crowser/GSI
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polynuclear aromatic hydrocarbons (PAHSs), dioxins, and NAPL. The performance
standards for the soil cap, determined in the Record of Decision (ROD) (EPA,
1996) and specified in the October 2007 O&AM Plan, are as follows:

®  Maintain contaminant concentrations in surface soil below the following risk-
based clean-up goals, as specified in the ROD (EPA, 1996):

e Arsenic - 8 milligrams per kilogram (mg/kg);

PCP - 50 mg/kg;

Total Carcinogenic PAHs (cPAHSs) - 1 mg/kg; and

Dioxins/furans - 0.00004 mg/kg.
®  Maintain the topsoil layer to within 50 percent of its design specification:

e Area over impermeable geomembrane cap - maintain thickness of at
least 6 inches; and

e All areas except over impermeable geomembrane cap - maintain
thickness of at least 12 inches.

®  Minimize infiltration of rainwater within the subsurface barrier wall by
maintaining a subsurface stormwater conveyance system.

B Minimize stormwater erosion and surface water ponding by maintaining Site
grading, surface stormwater conveyance, and native vegetation.

®  Maintain native vegetation within the 6-acre riparian zone for compliance
with the National Marine Fisheries Service Biological Opinion (NOAA, 2004).

Monitoring activities for the soil cap (including the riparian zone) include visual
inspections of the cap surface, stormwater conveyance system, security fencing,
and warning signs. The soil cap is designed to be generally maintenance free,
except for maintaining the native vegetation. Routine maintenance includes
semi-annual manual removal of invasive plants and targeted application of
herbicides. Non-routine maintenance may include repairs of the fence,
replacement of warning signs, repairs of the gravel roads, filling of potential
animal burrows, removal of sediment from manholes and replanting of
unsuccessful trees and shrubs. The scheduled frequency of these activities
through 2012 is provided in Table 1.

2.2 Sediment Remedy

The sediment remedy consisted of capping 23 acres of contaminated sediments
within the Willamette River. The sediment cap remedy was completed in
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September 2005. Long term monitoring and maintenance is necessary because
sediments beneath the cap remain contaminated with arsenic, PCP, PAHs,
dioxins, and NAPL. The performance standards for the sediment cap,
determined in the ROD (EPA, 1996), and specified in the October 2007 O&M
Plan, are as follows:

®  Maintain contaminant concentrations in surface sediments below the
following risk-based cleanup goals, as specified in the ROD (EPA, 1996):

Arsenic - 12 mg/kg, dry weight;

PCP - 100 mg/kg, dry weight;

cPAHSs - 2 mg/kg, dry weight;

Dioxins/furans - 8x10° mg/kg, dry weight; and

Protection of benthic organisms based on sediment bioassay tests,
resulting in impaired survival and growth (i.e., weight).

B Prevent visible discharge of creosote to the Willamette River.

m  Minimize releases of contaminants from sediment that might result in
contamination of the Willamette River in excess of the following Federal and
State ambient water quality criteria (AWQC)":

Arsenic (Ill) - 190 micrograms per liter (ug/L);
Chromium (lll) - 210 pg/L;

Copper - 12 ug/L;

Zinc - 110 pg/L;

PCP - 13 ug/L;

Acenaphthene - 520 pg/L;

Fluoranthene - 54 pg/L;

Naphthalene - 620 pg/L;

Total Carcinogenic PAHs - 0.031 ug/L; and

Dioxins/furans - 1x10” nanograms per liter (ng/L).

B Maintain the armoring layer to within 50 percent of the design specification:

! One of the Remedial Action Objectives for groundwater in the ROD is to “prevent” groundwater discharges to the
Willamette River that contain dissolved contaminants that would result in contaminant concentrations within the
river in excess of background concentrations or in excess of water quality criteria for aquatic organisms. The
1996 AWQC:s are listed as those were the criteria at the time of the ROD.

Hart Crowser/GSI
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e 6-inch rock armoring - maintain thickness of at least 6 inches.
e 12-inch rock armoring - maintain thickness of at least 7.5 inches.
e 24-inch rock armoring - maintain thickness of at least 12 inches.

®  Maintain uniformity and continuity of articulated concrete block
armoring (ACB).

®  Maintain at least 20 percent excess sorption capacity of the organoclay cap.

The AWQC:s listed above are the surface water criteria in effect at the time of the
ROD (EPA, 1996); however, since completion of the ROD, additional
recommended EPA water quality criteria have been published. During meetings
in August 2007 between stakeholders (DEQ, EPA, NOAA, Warm Springs Tribe,
and Yakama Tribe), it was agreed that for comparison purposes, five criteria
would be included in analytical results summary tables in the 2008 O&M Report:
(1) two AWQC:s in effect at the time the ROD was issued (1996 criteria for
chronic effects to aquatic life and for human health based on fish consumption);
(2) two 2007 National Recommended Water Quality Criteria (NRWQCs) (one for
chronic effects to aquatic life and one for human health [consumption of
organisms]); and (3) current maximum contaminant levels (MCLs). Although
these criteria have been included in this 2010 O&M Report for comparison
purposes, the 1996 AWQC values are the regulatory criteria for the Site until the
ROD is amended.

Monitoring activities for the sediment cap include visual inspections of near
shore areas and may include aerial photography of the shoreline during extreme
low river stages (late September or early October), multi-beam bathymetric
surveys and side-scan sonar surveys of deeper areas, and diver inspections of
areas of concern identified from the bathymetry and sonar surveys. Monitoring
activities also include collection of samples from surface water, inter-armoring
water, sub-armoring water, granular organophyllic clay cores, and crayfish.
Organophyllic clay cores were collected in 2006, 2008, and in 2009. It is
recommended that organophyllic clay cores be collected again in 2015 prior to
the fourth 5-year review. Although the sediment cap is designed to be generally
maintenance free, unplanned or non-routine maintenance may include: the
replacement of warning buoys, placement of additional armoring due to erosion,
and placement of additional organophyllic clay if unforeseen releases of
creosote are discovered or if the existing organophyllic clay is not performing as
designed. The frequency of these O&M activities since the remedy construction
completion date in September 2005 is provided in Table 2.

Hart Crowser/GSI
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2.3 Groundwater Remedy

The groundwater remedy consists of NAPL recovery, and a subsurface barrier
wall surrounding approximately 18 acres within the upland soil cap. The barrier
wall was completed in July 2004. Weekly NAPL recovery was conducted
throughout 2010. Long-term monitoring is necessary because groundwater both
within and outside of the subsurface barrier wall remains contaminated with
metals, PCP, PAHSs, dioxins, and NAPL. The performance standards for the
subsurface barrier wall and NAPL recovery are as follows.

m  Continue to recover NAPL from outside the subsurface barrier wall until
recovery rates become minimal, alternative pumping strategies have been
examined and/or field tested with poor results, and remaining NAPL does
not pose a threat to the Willamette River and its sediments.

®  Maintain contaminant concentrations in shallow, downgradient compliance
wells (or sediment porewater) below Alternate Concentration Limits (ACLs)
set forth in the ROD?:

Arsenic (IlI) - 1,000 pg/L;
Chromium (lll) - 1,000 pg/L;
Copper - 1,000 pg/L;

Zinc - 1,000 pg/L;

PCP - 5,000 pg/L;

Total PAHs - 43,000 ug/L; and

Dioxins/furans - 0.2 ng/L.

m  For reference purposes, groundwater data is compared with current Primary
Drinking Water MCLs as follows:

Arsenic - 0.01 milligrams per liter (mg/L);
Chromium - 0.1 mg/L;

Copper - 1.30 mg/L;

% The ROD initially specified site-specific ACLs for the Site. EPA has determined that ACLs are not valid as
substitutes for Primary Drinking Water Standard Maximum Contaminant Levels (MCLS) in groundwater.
Invalidation of ACLs also affects whether the groundwater RAOs derived from the provisions in CERCLA for
using ACLs remain valid for the Site. As a result of this determination, the DEQ and EPA anticipate that: 1)
groundwater standards for the Site will be established following a rigorous analysis of Site conditions and all
relevant data; and 2) (assuming MCLs cannot be met) the application of a waiver pursuant to Section 122(d)(4) of
CERCLA for MCLs to comply with the threshold criterion (meeting ARARS) for all remedies implemented
pursuant to any final CERCLA ROD. Issues associated with use of ACLSs at this Site are further discussed in
Section VIII and 1X of the Second Five-Year Review Report.

Hart Crowser/GSI
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e Zinc - 5.00 mg/L;
e PCP-1pg/L; and
e Benz(a)pyrene - 0.2 ug/L.

®  Minimize the transport of NAPL and communication of groundwater zones
across the subsurface barrier wall.

m  Minimize further vertical migration of creosote to the deep
groundwater aquifer.

m  Minimize visible discharge of creosote to the Willamette River.

®  Maintain contaminant concentrations in the Willamette River below
background concentrations or less than the Sediment Cap performance
standards for surface water.

Monitoring activities for the groundwater remedy include groundwater elevation
monitoring and groundwater sampling. Routine maintenance of equipment and
providing for Site utility service are also included as elements of groundwater
O&M. The frequency of these O&M activities through September 30, 2011, is
provided in Table 3.

3.0 NON-SAMPLING OPERATION AND MAINTENANCE ACTIVITIES SUMMARY

As discussed in Section 1, the DEQ is conducting O&M activities according to the
October 2007 O&M Plan prepared by DEQ. Performance standards and activities
of the O&M Plan are described below. More detailed presentations of the non-
sampling O&M activities are provided in the following appendices:

m  Appendix A - Groundwater and NAPL Assessment

m  Appendix B - Site Observation and Activity Summary

m  Appendix C - Vegetation Management

3.1 NAPL Recovery and Thickness Assessment

Periodic well gauging, NAPL measurement, and NAPL extraction were
performed to assess the performance of the barrier wall and soil cap in 2010.
NAPL was monitored weekly in eight wells located outside the barrier wall in the
former waste disposal area (FWDA) and one well inside the barrier wall, and
monitored semi-annually in remaining site-wide wells, including 4 wells in the
Willamette Cove (WC). From 2006 through 2009, the site-wide groundwater

Hart Crowser/GSI

Page 7

15670-05/Task 7 June 27, 2011



monitoring events were conducted quarterly. Starting in 2010, the frequency of
groundwater monitoring events was reduced from quarterly to semiannually.

During 2010, NAPL was detected in five (EW-1s, EW-10s, MW-20i, MW-Ds, and
MW-Gs) of the nine wells gauged weekly, and in five (EW-8s, EW-15s, EW-23s,
MW-22i, and MW-56s) of the site wells that are now gauged semi-annually.
NAPL was only recovered from one well (EW-1s) located within the barrier wall.
The EW-T1s area is also where localized subsidence and elevated groundwater
temperatures were documented in 2009. The subsidence is most likely
associated with subsurface degradation of wood chips, and the decrease in
groundwater elevation within the barrier wall. The rise in groundwater
temperature is also the likely cause of increased dense non-aqueous phase liquid
(DNAPL) in EW-Ts.

Light non-aqueous phase liquid (LNAPL) was not recovered from any wells at the
Site in 2010. Although the thickness of LNAPL varies seasonally with
groundwater elevation, the accumulated volume does not appear to be
increasing, either inside or outside the barrier wall.

Approximately 6,500 gallons of NAPL have been extracted from site wells to
date. Approximately 146 gallons of NAPL were extracted from the Site in 2010.
Approximately 54 gallons (37%) were recovered from EW-1s inside the barrier
wall and approximately 92 gallons of NAPL were recovered from three wells
outside the barrier wall (roughly 7.7 gallons per month and consistent with the
2009 NAPL recovery data). The bulk of DNAPL recovered outside the barrier
wall was from MW-20i. Relatively small amounts of DNAPL were recovered
from MW-Ds and MW-Gs.

3.2 Groundwater Flow Direction and Gradient Assessment

Manual measurements of static groundwater levels were conducted during low
tide on June 15 and October 7, 2010. Shallow groundwater elevations and
gradients collected during these reporting periods are consistent with conditions
observed during the same reporting periods in 2009. Horizontal gradients are
the greatest during periods of high precipitation and decrease during periods of
low precipitation. Groundwater flow inside the barrier wall remains relatively flat,
while outside the wall, shallow groundwater flow is diverted around the barrier
wall to the northwest and south.

The 2010 groundwater data continues to demonstrate that shallow groundwater
within the barrier is isolated from groundwater outside the barrier wall based on
the independent groundwater elevations, flow directions, and gradients.

Groundwater elevation differences inside versus outside the northeastern (bluff)

Hart Crowser/GSI
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side of the barrier wall have increased in 2010, indicting a decrease in
stormwater capture within the barrier wall. Precipitation can only enter inside
the barrier wall through the riparian area, and also between the connection of
the RCRA cap and the top of the barrier wall. A decrease in water levels inside
the barrier wall from 2005 through 2009 suggests that there is a hydraulic
connection with groundwater outside the riverward portion of barrier wall. The
shallow groundwater elevation inside the barrier wall in 2010 is similar to the
2009 shallow groundwater elevation, which indicates the shallow water bearing
zone inside the barrier wall has reached equilibrium with the river, and that
minimal additional net groundwater migration is expected from within the
barrier wall. Barrier wall groundwater and Willamette River equilibrium is also
evidenced by the reversal in groundwater gradient inside the barrier wall when
the Willamette River was at its peak stage (greater than 12 feet North American
Vertical Datum, 1988 [NAVD88]) in June. This was the third consecutive year
that this reversal in gradient occurred and is expected to continue when river
elevation peaks in the summer months.

Groundwater elevation data was also collected from selected monitoring wells
surrounding the barrier wall using pressure transducers monitoring groundwater
level fluctuations on a half-hour basis. Hydrographs were prepared for
monitoring well clusters MW-36/37, MW40s/41s, MW-44/45, and MW-52/53
inside and outside the barrier wall to document groundwater elevation level
differences and assess barrier wall performance. The hydrographs illustrate a net
vertical gradient between the shallow and intermediate and deep water-bearing
zones, which continues to be slightly downward, similar to the vertical gradient
measured in 2008 and 2009.

Transducers were also installed in two interior shallow wells (EW-1s and
MW-15s) in October 2008 to measure shallow groundwater elevation
fluctuation within the barrier wall. The transducer data show that groundwater
elevations in these wells are more comparable to interior well MW-52s located
on the upgradient (bluff) side of the barrier wall than interior well MW-36s on
the downgradient side in the eastern corner. This indicates a confining silt layer
is present in the vicinity of EW-1s and MW-15s by showing a muted response to
groundwater conditions outside of the barrier wall.

Based on the evaluation of groundwater data from the 2010 reporting period, the
barrier wall and impermeable soil cap are functioning as designed to divert
groundwater flow around and prevent rainwater infiltration into NAPL source
areas contained within the barrier wall. The thickness of NAPL does not appear
to be increasing significantly in any of the monitoring wells inside or outside the
barrier wall. The overall rate of extraction of NAPL outside the barrier wall has
remained stable in MW-20i and is minimal in MW-Gs and MW-Ds.

Hart Crowser/GSl| Page 9
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Additional subsurface investigation in the area of NAPL recovery outside the barrier
wall will be conducted in Spring 2011. The primary objective of the investigation is
to collect additional data to assist with decision making regarding continued NAPL
recovery at the Site.

3.3 Site Observation and Activity Summary

Tables 1 and 2 outline the planned inspections for the soil and sediment caps,
respectively, through September 2012. In 2010, Hart Crowser subcontracted
with Clearwater to perform routine O&M activities, including site-wide
inspections. Soils and sediment cap inspections were conducted in January,
February, March, June, August, and December 2010. As directed by DEQ), the
frequency of inspections was reduced from monthly to quarterly in April 2010.
These planned inspections document site observations and discussion items
which are recorded for the Site. From mid-July through October 2010, additional
sediment cap inspections were conducted during site visits for other tasks.

During 2010, shoreline sheen was observed at the Site from July through
September 2010. Results of extensive study conducted from 2007 through 2009
to determine the cause and nature of periodically observed shoreline sheen
conclude that the sheen is not related to Site contaminants migrating through the
sediment cap. A detailed discussion of the Site sheen’s nature, origin, and extent
are included in January 2009 through December 2009 O&M Report Appendix F
(Hart Crowser/GSl, 2010b).

A multibeam bathymetric survey and diver inspection of the deep water areas of
the sediment cap was planned to be conducted in Spring 2010. In lieu of
conducting the bathymetric survey, DEQ approved the use of 2009 NOAA
multibeam bathymetric survey data of the Willamette River to produce
differencing images from 2004 through 2009, which avoided the cost to
conduct a duplicative, site-specific survey. The differencing images were
examined to determine elevation differences which could indicate erosion and
potential long term sediment cap performance issues. Minor deepening was
observed in the vicinity of the BNRR bridge along the northwest shoreline, and
other areas of apparent erosion were noted and subsequently inspected by the
EPA Region 10 Dive Team. The inspection confirmed no obvious or visible
erosion of armoring or other sand cap anomalies. Based on the bathymetry
assessment and diver survey in 2010, the physical condition of the sediment cap
remains stable.

An investigation was completed in 2010 to assess the sediment cap integrity in
the vicinity of two ACB unconformity locations observed in the Willamette Cove
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in 2009. The investigation included a historical review of WC cap design and
construction data, porewater sampling, core collection from the sand cap, and a
diver inspection of the unconformity locations. Results of the sampling,
including a review of sediment cap water sample data from 2005 through 2010,
and core sample and diver inspection, the integrity of the ACB unconformity-
specific investigation activities indicate the sediment cap is operating as
designed. It may be possible that the ACB unconformities are not post-sediment
cap placement anomalies, but the result of original cap construction not visible
beneath the WC water line at that time.

Overall, the sediment cap and the upland soil cap inspections revealed few
unexpected changes. Sand covers the ACB over much of the shoreline, and
there are significant amounts of large woody debris that have accumulated to
help create wildlife habitat. Wildlife commonly seen at the Site includes Canada
geese, blue herons, ospreys, crawfish, squirrels, and rabbits; evidence of coyotes
has also been observed. The general public uses the shoreline for recreation,
most commonly walking of dogs. A few instances of vandalism and littering
have occurred outside the fenced perimeter of the Site. The degree of upland
soil cap subsidence has decreased significantly in the localized area near EW-1s,
compared to the subsidence measured in 2008 and 2009. The impermeable
cap stormwater drainage system appears to be unaffected for the subsidence
and continues to operate effectively following rain events.

3.4 Vegetation Management

Though an IGA with the DEQ), the City of Portland Bureau of Environmental
Services (BES) provided vegetation management services at the Site from June
2005 through June 2010. Native Ecosystems Northwest, under subcontract to
Hart Crowser, completed noxious weed control activities from October 25
through October 29, 2010 and continues to provide management at the Site.

The Site was planted and an irrigation system was installed by BES in February
2006. The installed plant materials have now completed their fifth growing
season and the irrigation system is still in place, but no longer needed. The
potential for noxious weeds problems remains high for the entire Site. Adjacent,
off-site areas also have severe noxious weed problems, including Scotch broom
on the Burlington North Railroad grade and butterfly bush from the Triangle Park
industrial property. Continued monitoring of vegetation stability will be assessed
site-wide, and impaired vegetation will be replaced in general accordance with
the BES IGA, and the National Marine Fisheries Services Biological Opinion for
the Site (NOAA, 2004). A revised Vegetation Management Plan for reduced
long-term monitoring will be included in the revised O&M Plan expected in
Spring 2012.
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4.0 SAMPLING ACTIVITIES SUMMARY

This section provides a brief summary of the O&M activities listed in Tables 2
and 3 pertaining to sampling requirements at the Site. These sampling events
included sampling: site-wide groundwater monitoring wells, surface water, inter-
armoring water, and sub-armoring water from the sediment cap area; and the
infiltration pond monitoring well MW-59s. More detailed presentations of these
O&M activities related to sampling are provided in the following appendices:

m  Appendix A - Groundwater and NAPL Monitoring;

m  Appendix D - Surface Water, Inter-Armoring Water, and Sub-Armoring
Water Quality Assessment; and

m  Appendix E - Infiltration Pond MW-59s Groundwater Quality Assessment.

Supplemental information for these activities is provided in electronic format on
the O&M Report DVD.

4.1 Site-Wide Groundwater Quality Assessment

Groundwater sampling was conducted at all monitoring wells at the Site in
Spring 2006 to document post-remedial action dissolved groundwater
concentrations of constituents of concern (COCs). A detailed description of the
sampling event including sampling methodology, handling, analysis, and
sampling is presented in Appendix H of the 2006 O&M Report (E&E, 2007).
Based on the results of a technical project team meeting on January 11, 2006,
and the results from the Spring 2006 event, site-wide groundwater sampling was
included in the draft O&AM Plan (DEQ, 2007) as an activity to be completed in
Spring 2010. Based on review and discussion of the 2006 sampling data and
monitoring well data collected from the quarterly events, DEQ and EPA directed
GSl to prepare a draft sampling plan and rationale for the 2010 sampling event
in order to avoid sampling wells where the data was expected to provide little or
no value.

Groundwater samples from 11 wells (MW-47s, MW-41s, MW-39s, MW-37s,
EW-19s, MW-58s, MW-35r, MW-37i, MW-37d, MW-55s, and MW-53s) were
collected on May 6, 2010, and analyzed for total metals, PCP, and PAHSs. In
general, the 2010 sample results are consistent with historical data, and show
either less or similar contaminant concentration compared to the 2006 results.
Two shallow wells (EW-19s and MW-37s, outside the barrier wall in the FWDA)
contained relatively high concentrations of PAHs and PCP. PCP was also
detected in shallow well MW-53s, located upgradient and to the east of the
sediment cap.
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4.2 Surface, Inter-Armoring, and Sub-Armoring Water Assessment

Ten rounds of post cap construction surface, inter-armoring, and sub-armoring
water sampling have been conducted since the sediment cap was completed in
2005: Fall 2005 (only surface water and sub-armoring water), Spring and Fall
2006; Spring and Fall 2007; Spring and Fall 2008; Spring and Fall 2009; and
Spring 2010. Pre-cap construction surface water/porewater sampling took place
in 2002 and 2003. Appendix D contains the Surface, Inter-Armoring, and Sub-
Armoring Water Assessment, which describes sampling methodology, sampling
results, summaries, and references for the 2010 event, as well as a summary of
results from previous sampling events conducted in 2002, 2003, and 2005
through 2009. Beginning in 2005, sampling activities were conducted in the fall
and spring of each year to evaluate post sediment cap construction water quality
conditions under both low-river discharge and high-river discharge conditions.

Samples taken in and after 2005 included the collection of water contained in the
sand layer of the sediment cap (above the original sediments but beneath the
overlying armoring layer), hence the term sub-armoring water samples. Samples
taken in 2002 and 2003 were collected from the existing sediments and are
referred to as porewater samples. Beginning in 2006, a third sampling zone (the
armoring layer itself) was included and is referred to as inter-armoring water.

For each sampling event, analytical results obtained from the laboratory were
tabulated by location and media. A series of statistical parameters were used to
summarize the data and were provided for each media (i.e., surface water, inter-
armoring water, and sub-armoring water) and each sampling event (i.e., Fall
2002, Fall 2003, Fall 2005, Spring 2006, Fall 2006, Spring 2007, Fall 2007,
Spring 2008, Fall 2008, Spring 2009, Fall 2009, and Spring 2010). The
parameters include the following:

m  Number of Samples;

m  Detection Frequency;

m  Maximum Detected Concentration;

® Location of Maximum;

®m  Mean Concentration;

m  Data Distribution; and

m  95% Upper Confidence Limit (UCL) on the Mean (95% UCL).

The summary statistics for each sampling event are provided in Appendix D.
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During the 2010 sampling event, samples were analyzed for site COCs,
including total metals (arsenic, chromium, copper, and zinc), PAHs, and PCP.
Total suspended solids (TSS), total dissolved solids (TDS), and dissolved metals
were also analyzed. Analytical results were compared against a group of water
quality criteria and recommended values including AWQCs referenced in the
1996 ROD, as well as current NRWQCs and National Primary Drinking Water
Regulations (NPDWRs) established by the EPA. These criteria and
recommended values are collectively referred to as comparison criteria.

4.2.1 Solid Phase Micro-extraction Sample Results Summary

In Fall 2010, solid phase micro-extraction (SPME) sampling for PAHs was
conducted at the same 24 locations that had previously been sampled using
conventional methods during the semi-annual sampling events. SPME samplers
were placed by divers and, extracted one week later by UT graduate students.
The sample results are presented in Appendix D of this report.

The results of this event will be considered by the technical team to establish an
SPME baseline for future water sampling to monitor the sediment cap’s long
term protectiveness. It is expected that SPME sampling will be conducted
periodically (perhaps every 5 years) in select locations specified in the long-term
monitoring plan for the Site.

In-situ pore water concentration results from the SPMEs were compared to
historic water quality sampling data, last year’s SPME data, and analyzed for
vertical concentration profiles and intra-site variability. PAHs were measured at
6-inches into the armoring layer (similar to the inter-armor conventional sample),
and at 6-inches (similar to the sub-armoring conventional sample) and 12-inches
into the sand cap layer (deeper than the conventional sampling ).

Low molecular weight PAHs (LPAHs) were detected more frequently than high
molecular weight PAHs (HPAHSs). The three most hydrophobic compounds
(dibenz[a,h]anthracene, and benzo|ghi| perylene+indeno[1,2,3-cd]pyrene) were
not detected in any of the samples. Only LPAHs were detected at low
concentrations in the two background surface water samples.

Consistent with previous observations, two types of concentration profiles were
observed in 2010 sampling. Uniform concentration profiles were present in
samples located along the shoreline apparently the result of tidal action.
Pronounced concentration gradients were observed in offshore locations
suggesting more limited vertical mixing of contaminants. Concentrations were
compared to comparison criteria (similar to the conventional sampling results);
one exceedance was observed for chrysene (0.035 ug/L versus the comparsion
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criteria of 0.018 pg/L) at 21 inches below the cap-water interface (or 12-inches
into the sand portion of the sediment cap). A duplicate at 22 inches detected a
concentration of only 0.005 pg/L. All other detected PAHs were below
comparison criteria. Thus, the sampling provided no evidence of contaminant
migration through the sediment cap in excess of comparison criteria.

Concentrations from 2010 sampling were compared directly to the
concentrations measured in 2009. Locations 5 and 16 show higher
concentrations in 2010 compared to 2009, while other locations exhibited
similar or lower concentrations in 2010 compared to measurements in 2009. It
is unclear if the data from locations 5 and 16 represents spatial variability or if
contaminant concentrations have increased in those locations. It should be
emphasized that no concentrations exceeded NWRQC except a single deep
sample for chrysene at Location 5. Additional sampling would be required to
identify the significance, if any, of the increased concentrations at Locations 5
and 16.

4.2.2 Summary

In summary, COC concentrations in surface water and inter-armoring water are
generally below comparison criteria with the exception of arsenic for which the
comparison criterion is below the method detection limit for arsenic. COC
concentrations in the sub-armoring water are below comparison criteria with a
few exceptions. Concentration trends are stable or decreasing. Based on water
sampling from the surface water, inter-armoring, and sub-armoring, the sediment
cap appears to be protective and functioning as designed.

4.3 Infiltration Pond MW-59s Groundwater Quality Assessment

The soil cap remedy was completed in 2005. A component of the soil cap is the
infiltration pond at the southwestern corner of the Site, which was constructed
to collect surface water runoff from a portion of the upland cap. A groundwater
monitoring well, MW-59s, was installed downgradient from the infiltration pond
in 2005 to monitor changes in contaminant levels in groundwater. As specified
in the O&M Plan, four quarters of groundwater samples were to be collected
from MW-59s to evaluate the potential for subsurface contaminants to be
mobilized by the upland cap infiltration pond. A total of seven samples have
been collected from MW-59s to date, since after four samples it was not clear
whether there was an increasing trend present in the data.

During 2010, concentrations for chromium, copper, and zinc decreased for the
second year in a row. Arsenic concentrations have remained constant since
August 2008. Two LPAHs and two HPAHSs were detected at low levels in
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October 2010 with no cPAHs detected. PAHs were not detected during the
first three sampling events; however, the detection limits for PAHs were higher
during these events. Since lowering the detection limits, trace amounts of PAHs
have been recorded in every sample. As total metals, PCP, and PAH
concentrations have stabilized at low levels, there does not appear to be a risk
of subsurface contaminant mobilization by the infiltration pond.

5.0 SUMMARY AND PLANNED ACTIVITIES FOR 2011

Table 4 summarizes the planned O&M activities for 2011. Tasks correspond to
O&M activities outlined in Tables 1, 2, and 3. Frequency for many of the activities
has been reduced or are planned to be reduced in 2011. Soil and sediment cap
inspections will occur quarterly; attention to the site vegetation will occur semi-
annually; and groundwater elevation monitoring will occur semi-annually. A boring
investigation surrounding MW-20i is planned for early 2011 and will affect the
NAPL gauging and recovery schedule for the area outside the barrier wall. The
results of this investigation will inform a decision to either conduct additional NAPL
recovery or discontinue the NAPL recovery that is ongoing.
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Table 1: Description and Frequency of Soil Cap O&M Activities through

September 30, 2012

O&M Activity Frequency
Inspections:
e Cap surface e Quarterly
e Stormwater conveyance system e Quarterly
e Security fencing e Quarterly
e Warning signs e Quarterly
Routine Maintenance:
e Manual removal of invasive plants e Biannually (April and September)
e Targeted application of herbicides e Biannually (April and September)
Non-Routine Maintenance — such as:
¢ Repairs of fence e As needed
e Replacement of warning signs e Asneeded
¢ Repairs of gravel roads e As needed
e Filling of potential animal burrow into e As needed
the earthen cap
e Remove sediment from manholes e Asneeded
e Replanting unsuccessful trees and e Asneeded
shrubs
e Subsidence Observations e As needed




Table 2: Description and Frequency of Sediment Cap O&M Activities through

September 30, 2012
O&M Activity

Frequency

Inspections:

e Warning buoys

e Near shore areas

e Sediment Cap multi-beam bathymetric and
side-scan sonar surveys; diver inspections of
deep water.

e Quarterly
e Quarterly
e Spring 2015

Sampling:

e Surface water, inter-armoring water, and sub-
armoring water

e Spring 2015

Non-Routine Maintenance — such as:

¢ Replacement of buoys
e Additional armoring placement
e Additional organoclay capping

e As needed
e As needed
e As needed




Table 3: Description and Frequency of Groundwater O&M Activities

through September 30, 2012
O&M Activity

Frequency

NAPL Recovery:
e Gauging and extraction of exterior wells

e Gauging of interior wells

e Weekly, until otherwise
determined
e Semi-annual

Groundwater Monitoring:

e Downloading continuous water level data
loggers
e Manual water level measurements

e Semi-annual

e Semi-annual

Groundwater Sampling:

e Sijte-wide

e Spring 2015

Routine Maintenance of Equipment:

e Interface probes, pumps, vehicle, data
loggers/transducers, etc.

e As needed

Utility Services:

e Water, electric, communication, security, solid
waste, sanitary

e Continuous




| Table 4: Schedule of Activities for January 2011 through December 2011

Task

Schedule

Soil and Sediment Cap inspections.
(contractor)

Quarterly

Manual removal of invasive plants

April and September 2011

Targeted application of herbicides

April and September 2011

Maintenance of equipment

Ongoing as needed

Non-routine maintenance

As needed

NAPL recovery exterior wells

Gauged weekly, recovery as criterion is met

NAPL recovery interior wells

Gauged quarterly, no recovery

Groundwater elevation monitoring

June and October 2011

Utility Services

Continuous
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ACRONYMS

Clearwater Clearwater Environmental Services, Inc.

COC constituents of concern

DEQ Oregon Department of Environmental Quality
DNAPL dense nonaqueous phase liquid

E&E Ecology and Environment, Inc.

EPA Environmental Protection Agency

ft/ft feet per foot

FWDA Former Waste Disposal Area

IDW investigation-derived waste

LNAPL light nonaqueous phase liquid

MCLs Primary Drinking Water Standard Maximum Contaminant Levels
NAPL nonaqueous phase liquid

NAVD North American Vertical Datum

O&M Operation and Maintenance

PAHSs polynuclear aromatic hydrocarbons

PCP pentachlorophenol

RCRA Resource Conservation and Recovery Act

RM Willamette River Mile

ROD Record of Decision

Site McCormick and Baxter Superfund Site

TFA Tank Farm Area

USGS U.S. Geological Survey
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APPENDIX A

GROUNDWATER AND NAPL MONITORING
OPERATION AND MAINTENANCE REPORT
JANUARY 2010 THROUGH DECEMBER 2010
MCCORMICK AND BAXTER SUPERFUND SITE

1.0 INTRODUCTION

Appendix A to the January 2010 through December 2070 Operation and
Maintenance (O&M) Report (O&M Report) presents the nonaqueous phase
liquid (NAPL) measurement and extraction results, groundwater elevation and
gradient information, and groundwater quality monitoring data collected at the
McCormick and Baxter Superfund Site (Site) for the period from January 1, 2010,
through December 31, 2010. The location of the Site, Site layout, and surface
elevations are presented on Figures 1 through 3 in the O&M Report.

2.0 NAPL MEASUREMENTS AND EXTRACTIONS

NAPL monitoring at the Site is used to evaluate the functional performance of
the barrier wall and soil cap, and to document NAPL removal relative to the
groundwater remedial action objective: to contain the NAPL plumes, prevent
ongoing discharges of NAPL to the Willamette River, and minimize further
contamination of the intermediate and deep aquifers.

2.1 Field Activities

Clearwater Environmental Services (Clearwater), under subcontract to Hart
Crowser, conducts NAPL gauging weekly at eight monitoring wells in the Former
Waste Disposal Area (FWDA) including: EW-2s, EW-9s, EW-10s, EW-19s,
MW-20i, MW-34i, MW-Ds, and MW-Gs. These wells are located outside the
barrier wall, and have historically contained NAPL. Due to dense nonaqueous
phase liquid (DNAPL) volume and high temperature measurements in well EW-1s
within the barrier wall the Oregon Department of Environmental Quality (DEQ)
instructed Clearwater to include this interior well in their weekly NAPL gauging
and recovery routine beginning July 6, 2009. DNAPL extraction from this well
was initiated to reduce the potential for vertical mobility due to decreased NAPL
viscosity caused by high subterraneous temperatures in this area.

NAPL gauging is also conducted in conjunction with routine water level
measurements of the 74 onsite wells and 5 offsite wells on the adjacent
Burlington Northern and Metro (Willamette Cove area) properties (Figure A-1).
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From 2006 through the end of 2009, these groundwater monitoring events were
conducted quarterly (as per the Record of Decision [ROD]). Starting in 2010,
DEQ reduced the frequency of the groundwater monitoring events from
quarterly to semiannually because quarterly monitoring was not necessary to
obtain representative barrier wall performance data, and also to reduce
monitoring costs. June and October were selected as seasonally representative
high and low groundwater elevation months for monitoring. In 2010,
monitoring was conducted on June 15 and October 7, 2010.

During 2010, NAPL was detected in five (EW-1s, EW-10s, MW-20i, MW-Ds, and
MW-Gs) of the nine wells gauged weekly, and five (EW-8s, EW-15s, EW-23s,
MW-22i, and MW-56s) of the remaining Site wells gauged semiannually. Figures
A-2 and A-3 show the locations of wells that contained light nonaqueous phase
liquid (LNAPL) and/or DNAPL and NAPL thickness for the June and October
monitoring events, respectively. Tables A-1 and A-2 provide semiannual NAPL
gauging measurements. Figures A-4 through A-15 show the NAPL and
groundwater elevations in individual wells that routinely contain NAPL. The
screened interval elevations and the well depth are also shown. The thickness of
LNAPL can be calculated by subtracting the LNAPL elevation from the
groundwater elevation. Where these lines overlap on the plots, no LNAPL was
observed. Similarly, the DNAPL thickness is represented by the difference
between the DNAPL elevation and the well depth elevation.

During the weekly NAPL gauging event, if individual wells meet the NAPL
extraction criteria, then NAPL extraction is conducted. NAPL extraction
criteria are:

B Minimum of 0.4 ft (foot) thickness of LNAPL;
m  Minimum of 1.5 ft (feet) thickness of DNAPL; and

m  The well is located outside the barrier wall (with the exception of EW-1s).

LNAPL is extracted using a bailer, and DNAPL is extracted using a submersible
pump in accordance with the Operation and Maintenance Manual (Hart
Crowser/GSI, 2010). With the exception of EW-Ts, extraction is not conducted
at wells located within the barrier wall that contain NAPL.

Tables A-3 through A-6 list, by quarter for 2010, the weekly NAPL thickness
measurements and the estimated extraction volumes including water and NAPL
(based on depth in a 5-gallon bucket) for wells meeting the extraction criteria. In
some instances, NAPL extraction was not successful because the NAPL was
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present in recovered liquids as speck-sized globules that trigger the instrument
rather than distinct recoverable layers.

2.2 LNAPL Observations

Outside the Barrier Wall. The 2010 data, which are consistent with historical
data, show no LNAPL accumulation in any monitoring wells outside the barrier
wall; except in EW-10s. During the weekly NAPL gauging outside the barrier
wall, a LNAPL thickness of up to 1.0 ft was measured in well EW-10s. When
recovery has been attempted in EW-10s, water within the bailer collected from
the top of the water column in the well had speck-sized globules of LNAPL
dispersed throughout with no discrete layer of LNAPL product. The recorded
LNAPL measurements in EW-10s likely reflect a zone of groundwater with
floating LNAPL globules rather than a distinct layer of LNAPL product. Although
we have little confidence in the measured NAPL measurements at EW-10s,
Figure A-4 shows a plot of NAPL thickness since 1999 in EW-10s.

Inside the Barrier Wall. During semiannual monitoring in 2010, LNAPL was
detected in the following wells within the barrier wall: EW-15s (0.4 ft and 2.8 ft),
EW-23s (0.8 ft and 4.7 ft), and MW-56s (zero and 1.3 ft). Although LNAPL was
routinely detected in EW-18s during previous quarterly monitoring events, it was
not detected in this well during the semiannual 2010 events. Figures A-5
through A-8 show the thickness of LNAPL in these wells versus time. In all wells
where LNAPL was consistently measured, its thickness was generally greater
when the groundwater elevation was low. This is the result of gravity drainage
of LNAPL through the vadose zone when the water table drops. This pattern is
consistent from mid-2006 through the end of 2010 because LNAPL was not
recovered inside of the barrier wall in this time-frame (i.e., LNAPL thickness was
not disturbed by recovery). Although the LNAPL thickness varies cyclically with
changes in the groundwater elevation, the overall LNAPL thickness in wells has
remained relatively constant. Based on the consistent seasonal LNAPL thickness
observed inside the barrier wall and lack of LNAPL in wells outside the barrier
wall, there is no evidence of LNAPL migration through the barrier wall.

2.3 DNAPL Observations

Outside the Barrier Wall. DNAPL was regularly detected during weekly
gauging of three FWDA wells (MW-20i, MW-Ds, and MW-Gs) located outside
the barrier wall as shown on Figures A-9 through A-11, respectively. In the first
quarter of 2010, measured DNAPL thickness ranged from a minimum of zero ft
(not detected) in well MW-Gs to 7.1 ft in well MW-20i. In 2010, extraction
criteria for DNAPL was met 100 percent of the time for well MW-20i, 57 percent
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for well MW-Ds, and 24 percent for well MW-Gs. The DNAPL thickness present
in MW-20i, MW-Ds, and MW-Gs is fairly consistent. When manual extraction is
performed, well MW-20i recovers sufficiently on a weekly basis, while wells
MW-Ds and MW-Gs occasionally take two or more weeks for the DNAPL to
recover to the extraction criteria thickness.

Historically, both DNAPL and LNAPL have been measured in wells EW-10s and
EW-9s (Figures A-4 and A-12, respectively). Well EW-10s had a short lived
accumulation of DNAPL (up to 2 ft) in 2005, and no detection since. DNAPL
was present in the sump in well EW-9s until March 2008 but has not been
observed since.

Inside the Barrier Wall. DNAPL was detected during the 2010 semiannual
monitoring events within the barrier wall near the former Tank Farm Area (TFA)
in wells EW-1s, MW-22i, and EW-8s, as shown on Figures A-13 through A-15.

Although DNAPL was observed in EW-1s after construction of the barrier wall in
September 2003, the volume of DNAPL decreased such that it was no longer
observed in this well by January 2006. After several years with no observed
product, DNAPL was noticed in this well during the quarterly monitoring event
on March 13, 2009. As noted previously, weekly NAPL gauging and recovery
from EW-1s began on July 6, 2009. Figure A-13 shows the DNAPL thickness
versus time in EW-1s. This is the area where subsidence and elevated
groundwater temperatures were documented in 2009, believed to be a result of
degradation of wood chips and settling as a result of dewatering within the
barrier wall. The rise in temperature likely reduced the NAPL viscosity and
mobilized previously residual DNAPL. DNAPL thicknesses in this well were
measured from 0.4 to 3.8 ft during the 2010 weekly and quarterly gauging
events (Figures A-2 and A-3). Approximately 99 gallons of liquid (water and
DNAPL) were extracted from EW-1s in 2010.

Figure A-14 shows the DNAPL thickness versus time for MW-22i. DNAPL was
measured in well MW-22i at 7.3 ft and 5.2 ft during the June and October
semiannual monitoring events, respectively. With one exception, DNAPL has
been detected each quarter in MW-22i since the beginning of 2007. DNAPL
was also consistently reported in MW-22i from 1997 to 2000. During
monitoring in July 2007, Clearwater used a bailer to extract liquid from the well
because of a petroleum hydrocarbon (not creosote) odor within the well. The
extracted liquid contained speck-sized globules of DNAPL rather than a distinct
DNAPL layer. Because the thickness of DNAPL in MW-22i was consistently
measured at thicknesses greater than 5 ft, recovery was attempted again in
2008. Approximately five gallons of liquid was bailed from the bottom of the
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well and allowed to settle. After settling, the liquid was observed to be primarily
water with limited speck-sized DNAPL globules, rather than a distinct layer of
DNAPL. Therefore, we conclude that the observations since 2007 do not
accurately reflect the volume of DNAPL in the well. Because MW-22i is within
the barrier wall, no further extractions have been conducted.

Figure A-15 presents the DNAPL thickness versus time for EW-8s. The DNAPL
thickness in EW-8s was recorded at 8.3 ft and 0.7 ft during the June and October
2010 semiannual monitoring events, respectively. DNAPL measured in this well
is approximately 2 ft (present in the well sump); however, thicknesses greater
than 8 ft were observed in June 2008, June 2009, and June 2010. These
elevated DNAPL measurements occurred when the Willamette River stage was
high (greater than 12 ft NAVD88) which causes both vertical and horizontal
gradient changes within the barrier wall and may locally mobilize DNAPL.

2.4 NAPL Extraction Summary

LNAPL was not recovered from any wells at the Site in 2010. Although the
thickness of LNAPL varies seasonally with groundwater elevation, the
accumulated volume does not appear to be increasing, either inside or outside
the barrier wall. In instances where the LNAPL extraction criteria was exceeded
in exterior well EW-10s, extraction was periodically attempted but was
unsuccessful given the discontinuous nature of the LNAPL, which occurs as
speck-sized globules floating near the top of the water column, rather than as a
distinct LNAPL layer.

Based on periodic investigation-derived waste (IDW) drum measurements of
extracted liquid (water and NAPL), approximately 146 gallons of NAPL were
extracted from the Site between January 2010 and January 2011, of which
approximately 54 gallons were from EW-1s inside the barrier wall. This
calculation assumes that the extracted liquid contains 38% water and 62%
NAPL. These percentages were based on percent present as water and NAPL
after freezing NAPL/water mixtures removed from wells. Freezing was
performed twice in 2007 and is reported in two technical memoranda presented
in Appendix A of the Operation and Maintenance Report January 2007 through
December 2007 (E&E, 2008). The extraction volumes determined in this manner
do not always correspond to the extraction volumes estimated during the
weekly NAPL gauging and recovery events. During the weekly events, the
quantity of extracted liquid (water + NAPL) from each well is estimated by
noting the amount of liquid in a 5-gallon bucket. These measurements are often
coarse approximations and tend to overestimate the amount of extracted liquid
in comparison with the direct IDW drum measurements. Extraction volumes
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based on IDW drum measurements are thought to be more representative of
actual extraction volumes than the weekly extraction estimates and are thus
used to quantify the extraction volumes.

Historical cumulative NAPL extraction (based on drum gauging) is presented in
Table A-7, and shown graphically on Figure A-16. Between February 1993 and
January 3, 2011, approximately 6,500 gallons of NAPL have been extracted from
Site wells. Based on the weekly NAPL recovery measurements, approximately
37% of the 2010 extraction volume can be attributed to interior well EW-1s
(approximately 54 gallons total). Approximately 92 gallons of NAPL were
recovered from wells outside the barrier wall in 2010, which is roughly 7.7
gallons per month. Despite the numerous uncertainties involved in quantifying
the extraction volumes, these totals are consistent with the 2009 estimates. The
bulk of the DNAPL outside the barrier wall was recovered from MW-20i.
Relatively small amounts of DNAPL were extracted from MW-Ds and MW-Gs.

3.0 SEMIANNUAL GROUNDWATER MONITORING

As previously noted, groundwater monitoring was changed from quarterly to
semiannual in 2010. Despite this change in frequency, the groundwater
monitoring methodology remained the same and consists of (1) manual water
level gauging from 79 monitoring wells located at the Site and on the adjacent
Burlington Northern and Metro (Willamette Cove area) properties, and (2)
collecting continuous automated transducer data from a subset of the wells.
Groundwater monitoring data can be utilized to gain insight on groundwater flow
conditions inside and outside of the barrier wall. This information is evaluated to
determine whether the barrier wall and impermeable Resource Conservation and
Recovery Act (RCRA) type soil cap are functioning as designed.

3.1 Water Level Measurements

Manual measurements of static groundwater levels were conducted on June 15
and October 7, 2010. These measurements were typically collected during or
immediately following low tide (for consistency purposes) corresponding to the low
Willamette River elevation. Shallow groundwater elevation contour maps were
developed for each semiannual event (Figures A-17 and A-18, respectively). The
groundwater elevation data for each event are included in Tables A-1 and A-2.

In addition to the manual measurements from 79 monitoring wells at the Site,
groundwater data were also collected on a 30-minute basis using pressure
transducers at select monitoring wells surrounding the barrier wall. Fourteen
wells with transducers are located along the riverfront portion of the barrier wall,
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in the shallow, intermediate, and deep wells in well clusters MW-36, MW-37,
MW-44, and MW-45, and in the shallow wells MW-40s and MW-41s.
Transducers also monitored upland wells MW-52s and MW-53s and interior
wells EW-1s and EW-15s to monitor groundwater conditions inside the barrier
wall and to assess the monitoring well seal in EW-1s due to subsidence issues in
this area (see Appendix B).

Hydrographs were prepared using the transducer data for monitoring wells

inside and outside the barrier wall as shown on Figures A-19 through A-28.

The hydrographs compare water-level elevations inside the barrier wall versus
water-level elevations outside the barrier wall, river stage elevation, and
precipitation data. While data collection from the transducers is on-going and
continuous, the transition from quarterly to semiannual groundwater monitoring
results in downloading the transducers semiannually (rather than quarterly) for site
wells. Thus the hydrographs show water levels in wells through October 7, 2010.
Water level data beyond this date will be included in the 2011 Annual Report.

Hydrographs for the paired well cluster MW-36/MW-37, located in the northwest
corner of the Site, are presented in three figures showing varying time-frames to
highlight specific information. Figure A-19 shows a comprehensive hydrograph of
groundwater for well clusters MW-36 and MW-37 and river elevations from
October 2003, when transducers initially were installed after construction of the
barrier wall, to October 7, 2010. Additional detail is provided in Figures A-20 and
A-21, which show the 2010 data and a subset of data for a 15-day period in May
2010, respectively. Data from MW-36d is excluded from December 9, 2009, to
June 15, 2010, due to a malfunction in the pressure element of the transducer.
The transducer was removed for repair on April 28, 2010, and reinstalled on

June 15, 2010. The transducer functioned correctly until it started to drift again
on August 8, 2010. The transducer was removed for repair on January 21, 2011;
data since August 8, 2010, is considered inaccurate and is not included on

the hydrographs.

Similarly, historic and annual hydrographs for well clusters MW-44 and MW-45
are presented on Figures A-22 and A-23, respectively. To show more detail and
compare trends between the high and low flow conditions, Figures A-24 and
A-25 were created to present two 15-day periods during select high flow and
low flow events, respectively.

Historic and annual hydrographs have also been prepared for the shallow well
pairs MW-40/MW-41, MW-52s/MW-53s, and EW-1s/MW-15s, and are
presented on Figures A-26 through A-31. Data from EW-1s is excluded from
September 3, 2009, to March 31, 2010, due to a malfunction in the transducer.
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The transducer appears to be functioning correctly since it was reinstalled.
MW-15s was removed on October 20, 2010, because the data could not be
uploaded in the field. Data was recovered by the manufacturer and appears to
have functioned correctly until it was removed. The transducer was re-installed
on January 11, 2011.

River stage data were recorded on a 30-minute basis from U.S. Geological Survey
(USGS) station number 14211720 (USGS, 2011a). This station is located on the
upstream side of the Morrison Bridge (River Mile [RM] 12.8). River stage
elevation data reported by the USGS are relative to the Portland River Datum at
this location. The river stage data are corrected to North American Vertical
Datum, 1988, (NAVDA88) at the Site (approximately RM 7) by adding 5.001 ft to
the USGS reading.

Precipitation data shown on Figures A-19 through A-31 was obtained from the
Astor Elementary School raingage located approximately 0.5 miles from the Site.
Daily totals were obtained from the City of Portland Hydra Network available on
the USGS website (USGS, 2011b).

3.2 Shallow Groundwater Flow Direction and Horizontal Gradients

As shown in the shallow groundwater contour maps (Figures A-17 and A-18), the
shallow horizontal groundwater gradient within the barrier wall is independent of
the gradient outside the barrier wall demonstrating that the barrier wall has
effectively cut off the connection between the shallow groundwater zone inside
the barrier wall and the shallow groundwater zone outside the barrier wall.
Shallow groundwater elevations at the bluff side of the barrier wall are lower
inside the barrier wall while shallow groundwater elevations toward the river are
lower outside the barrier wall than inside the barrier wall.

Since the installation of the barrier wall in 2003, the upland (easterly)
groundwater elevations are higher outside of the barrier wall than inside it due to
the impediment, which deflects groundwater flow horizontally around the barrier
wall from upland areas. Prior to the barrier wall construction, the groundwater
gradient was directly from the bluff to the Willamette River. After the barrier wall
construction and prior to installation of the impermeable soil cap, the elevation
differences between the exterior upland shallow well MW-53s, and its interior
counterpart MW-52s fluctuated from approximately 0.25 ft to 2 ft (Figure A-28).
After construction of the impermeable RCRA style soil cap in late 2005, the
elevation difference inside versus outside the barrier wall increased to a range of
2 to 6 ft as a result of a decrease in shallow groundwater elevations inside the
barrier wall. This verifies that placement of the RCRA-style soil cap within the
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barrier wall resulted in a significant reduction in rainwater entering the barrier
wall. The only areas where precipitation can enter the interior area within the
barrier wall are through the 3 acres of riparian area and a small amount of
precipitation that infiltrates between the edge of the impermeable soil cap liner
and the top of the barrier wall. The shallow groundwater elevation inside the
barrier wall appears to be similar to the 2009 shallow groundwater elevation (a
similar observation can be seen for MW-44s) suggesting that the shallow water
bearing zone inside the barrier wall is in equilibrium with the river and that
minimal additional net groundwater migration is occurring from within the barrier
wall. The separation observed during the June 15 and October 7, 2010, sampling
events was 5.3 and 3.8 ft, respectively.

The shallow groundwater horizontal gradient inside the barrier wall is typically flat
(approximately 0.002 foot per foot [ft/ft]) compared to the shallow horizontal
gradient (ranging from 0.002 ft/ft to 0.02 ft/ft) outside the barrier wall. Outside
the barrier wall, shallow groundwater flow is diverted around the barrier wall
toward Willamette Cove and the Willamette River. This is consistent with previous
reporting periods. Generally, under low flow conditions in the Willamette River,
the horizontal groundwater gradient inside the barrier wall is west, toward the
FWDA. The October 7, 2010, water levels in EW-1s and MW-15s, presented on
Figure A-18, confirm a westerly gradient of approximately 0.001 ft/ft toward
MW-15s, which is slightly flatter than the average gradient within the barrier wall
(which often steepens west of well MW-15s).

Although the barrier wall penetrates a confining silt layer in most locations, the
conditions in the northwestern corner (near the FWDA) of the barrier wall are
less confining. In this area, the barrier wall is completed in slit and sand layers
rather than the confining massive silt layer found elsewhere along the barrier wall.
Due to the nature of this material, there is a hydraulic connection between the
groundwater within the barrier wall and groundwater outside the barrier wall in
this location.

When the Willamette River reaches peak stage (greater than about 12 ft
NAVDS88), as it did in June 2010, it can induce a partial reversal of gradient
within the northwest corner of the barrier wall (adjacent to the Willamette
River). Due to the deep hydraulic connection through sands in this area and the
change in hydraulic head that the high river level induces, groundwater
elevations in the northwest corner within the barrier wall increase in response to
the river and the groundwater gradient changes to an easterly direction. This
gradient reversal is contrary to the primarily westerly gradient direction typically
observed within the barrier wall. This explains the bilateral gradient directions
that can occur at peak river stage as observed on the June 15, 2010,
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groundwater contour map (Figure A-17). Once the river stage subsides, the
groundwater levels within the barrier wall return to their typical flat westerly
gradient pattern.

The frequent fluctuations observed in 2008 and 2009 in EW-1s and MW-15s,
shown on Figure A-30, are thought to be caused by methane gas produced
from the degradation of the wood debris buried at the site escaping through
these wells. A reduction in oscillations was noted after well EW-1s was sealed
such that ambient air (with oxygen) was not entering the well. See Appendix B
of the 2009 Annual Report regarding the upland subsidence in this area for
further discussion.

3.3 Vertical Gradients

Vertical gradients inside and outside the barrier wall along the Willamette River
are best observed in monitoring well clusters MW-36/MW-37 and MW-44/ MW-
45. The hydrographs for these wells (Figures A-19 through A-25) indicate that
the intermediate and deep zones of the aquifer are highly influenced by
fluctuations in the river levels. The intermediate and deep zones both inside and
outside of the barrier wall closely mimic the river stage both in elevation and
timing with a small vertical gradient that varies between upward and downward
with the tidal changes. The exterior shallow wells experience about a quarter
cycle delay from river fluctuations and have dampened amplitude in comparison
with the deeper wells.

Closer inspection of Figures A-21 and A-25 for monitoring well clusters MW-36/
MW-37 and MW-44/MW-45, reveals that there is typically a reversal in the
vertical hydraulic gradient outside the barrier wall every time the tide advances
or retreats and the river levels change. Because the shallow exterior wells have
a higher groundwater elevation during low tide and low river stage events, there
is a downward vertical gradient during this time. In contrast, the gradient is
upward during high tide. This indicates that groundwater gradient outside the
barrier wall switches between an upward and downward gradient about two
times per day during the low flow season. However, as the river stage increases,
the intermediate and deeper water levels in exterior well cluster MW-37 and
MW-45 (Figure A-20, A-23, and A-24) raise faster than the shallow zone and the
gradient in this vicinity is primarily upward until the river stage decreases back
down below about 14 ft NAVD88 and the oscillations return to their normal
cyclic behavior.

The fact that the response of the interior shallow wells is either muted or non-
existent in comparison with the intermediate and deep zone wells suggests a
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clear hydraulic disconnect between the shallow aquifer within the barrier wall
and the deeper strata. The muted response to the river daily tidal fluctuations in
MW-36s (Figure A-19 through A-21) is likely due to the presence of a hydraulic
connection between the deeper units inside and outside the barrier wall. In
contrast to the muted response of MW-36s to changes in daily river stage
elevation, water levels in the shallow interior well MW-44s (Figure A-22
through A-28) are virtually non-responsive to the tidal changes in Willamette
River stage. This indicates the presence of a confining layer between the
shallow and intermediate zones in the vicinity of MW-44. Given the apparent
discontinuity (low vertical hydraulic conductivity) between the shallow and
deeper zones, the relatively strong downward gradient within the barrier wall is
not indicative of groundwater flow to the deeper zones. Similarly an apparent
upward gradient may result from semi-confined conditions at depth rather than
the upwelling of water under unconfined conditions. The hydrographs show
that the shallow reversal in gradient within the barrier wall occurs only when
the Willamette River experiences stage peaks at an elevation greater than
approximately 12 ft NAVD88.

Although precipitation in the Willamette River watershed ultimately affects the
stage of the river, direct precipitation near the Site appears to play a minor role
in determining the water levels of wells within the barrier wall and along the
river. The RCRA style soil cap was designed to divert precipitation so that little
infiltration occurs within the barrier wall. Although some infiltration occurs along
the fringes of the soil cap, the amount of infiltration is minimal. Between the
barrier wall and the river, precipitation inputs are vastly overshadowed by the
response of groundwater to variations in river stage. The shallow zone
upgradient or cross-gradient from the barrier wall appears to react subtly to
precipitation and is less connected to the river because of its distance from the
river and the presence of barrier wall, which is sealed into the underlying silt.
One location where infiltration may influence groundwater elevations and flow
paths is in the infiltration pond that receives diverted runoff from the soil cap.
Figures A-17 and A-18 show that the groundwater gradient in this area is very
flat, and that there may be a slight groundwater mound in this area east of the
soil cap.

The net vertical gradients between the shallow and intermediate, intermediate
and deep, and shallow and deep zones have been calculated using the
transducer data from January 1, 2010, to October 7, 2010, and are presented in
Table A-10. In all wells, the net annual vertical gradient is downward between
the shallow zone and the intermediate and deep zones. As would be expected,
the downward gradient is greater inside the barrier wall (MW-36 and MW-44
clusters) since the shallow groundwater elevation inside the barrier wall
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continues to be slightly elevated as compared to the river elevation. The net
vertical gradient outside the barrier wall is smaller while still downward between
the shallow zone and intermediate and deep zones. The net vertical gradient is
upward between the intermediate and deep zone in wells MW-37, MW-44, and
MW-45, which likely indicates that these deeper zones are under confining
pressures. A slightly negative net vertical gradient was calculated between the
intermediate and deep zone in interior well cluster MW-36. The net vertical
gradients in 2010 were very comparable (in both direction and magnitude) to
the gradients calculated in 2008 and 2009.

4.0 GROUNDWATER QUALITY ASSESSMENT

Groundwater sampling was conducted at all monitoring wells at the Site in
Spring 2006 to document post-remedial action dissolved groundwater
concentrations of constituents of concern (COCs). A detailed description of the
sampling event including sampling methodology, handling, analysis, and
sampling is presented in Appendix H of the 2006 O&M Report (E&E, 2007).
Based on the results of a technical project team meeting on January 11, 2006,
and the results from the Spring 2006 event, site-wide groundwater sampling was
included in the draft O&M Plan (DEQ, 2007) as an activity to be completed in
Spring 2010.

DEQ and EPA held a conference call on September 2, 2009, to discuss the
proposed upcoming 2010 groundwater sampling. Based on review and
discussion of the 2006 sampling data and monitoring well data collected from the
quarterly events, DEQ and EPA agreed that it did not make sense to sample all
site wells, and wells that contained NAPL. EPA and DEQ directed GSI to prepare
a draft sampling plan and rationale for the 2010 sampling event to document the
decision to reduce the sampling activity. Attachment A-1 presents the DQOs
prepared for the groundwater sampling event in Spring 2010.

A total of 11 wells (MW-47s, MW-41s, MW-39s, MW-37s, EW-19s, MW-58s,
MW-35r, MW-37i, MW-37d, MW-55s, and MW-53s) were sampled on May 6,
2010, as per the procedures outlined in Section 11 of the O&M Manual (Hart
Crowser/GSI, 2010). The samples were analyzed for total metals,
pentachlorophenol (PCP), and polynuclear aromatic hydrocarbons (PAHs).
Table A-9 presents both the Spring 2006 and 2010 groundwater analytical data
and compares the results against the Maximum Concentration Limits (MCLs)
where applicable. The groundwater analytical laboratory reports can be found
in Attachment B.
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5.0 SUMMARY

In general the Spring 2010 sample results are either less than or similar to the
Spring 2006 results. Total PAH, benzo(a)pyrene, and PCP results are mapped in
Figures A-32 through A-34, respectively. Of the wells sampled in 2010, only two
shallow wells (EW-19s and MW-37s) contained elevated levels of PAHs. Both of
these wells are located outside the northwestern corner of the barrier wall in an
area known to historically contain NAPL. While PCP was also detected in these
two shallow wells, it was also detected in the shallow well MW-53s, located
upgradient and to the east of the sediment cap. These results are consistent
with historical data and support the current understanding of contaminant
presence and transport at the Site.

With the exception of EW-10s, there was no sufficient accumulation of LNAPL
during the monitoring period to warrant extraction from wells outside the barrier
wall. DNAPL was extracted from three wells located outside the barrier wall in
the FWDA and one well (EW-15s) located within the barrier wall. Approximately
146 gallons of DNAPL were extracted from the Site between January 2010 and
January 2011. Approximately 37% of the 2010 extraction volumes (54 gallons)
can be attributed to interior well EW-1s. The remaining 92 gallons,
corresponding to approximately 7.7 gallons per month, were extracted from
exterior wells MW-20i, MW-Ds, and MW-Gs. These calculations indicate that
2010 extraction rates are consistent with those calculated for the 2009
monitoring period (November 2008 to January 2010).

Shallow groundwater elevations and gradients during the 2010 reporting period
at the Site are generally consistent with conditions observed during previous
reporting periods. Horizontal gradients outside the barrier wall are the greatest
during periods of high precipitation and decrease during periods of low
precipitation. Groundwater gradients inside the barrier wall remain flat and
generally to the west (except when peak river stage causes a reversal in
gradient), while outside and upgradient of the wall, shallow groundwater flow is
diverted around the barrier wall to the northwest and south. While most of the
monitoring wells mimic the stage variations in the Willamette River, the
oscillations in the shallow interior walls are delayed and muted and likely due to
changes in pressure at depth rather than a hydraulic connection to the river.
Under stable river conditions, vertical groundwater gradient figures indicate that
gradients are generally downward inside the barrier wall in the FWDA and
former TFA, with the exception of an upward gradient during high tide in the
former TFA.
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Based on the observations made through the 2010 reporting period, it appears
that the barrier wall and impermeable soil cap are functioning as designed:
groundwater flow and rainwater infiltration are diverted around source areas
contained within the barrier wall, and NAPL contained within the barrier wall is
prohibited from migrating to the Willamette River.

Site-wide groundwater sampling was completed in Spring 2010. Sample results
from this event were compared to Spring 2006 data to monitor post-remedial
action groundwater concentrations of COCs. Spring 2010 results indicated
COC are consistent with historical data and support the current understanding
of groundwater contamination at the Site.

Although uncertainties in the weekly manual extraction methodology make it
difficult to quantify the volume of NAPL accumulation, the overall rate of
extraction in 2010 appears to be consistent with the 2009 measurements.

6.0 RECOMMENDATIONS AND NEXT STEPS

Routine groundwater level measurements, both semi-annual manual and
continuous, will continue into 2011. A DNAPL investigation is planned for 2011
outside the barrier wall in the FWDA. Based on the results of this investigation,
NAPL extraction activity at the Site may be modified or discontinued. If NAPL
extraction is deemed to be necessary, then it is anticipated that a recovery
system will be installed. NAPL gauging is expected to continue but may be less
frequent if NAPL recovery is determined to be unnecessary. Groundwater
quality sampling is not anticipated in 2011.
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Table A-1 - Groundwater and NAPL Elevations: June 15, 2010
McCormick and Baxter Superfund Site
Portland, Oregon

Measuring Groundwater
Point Well TD LNAPL DNAPL Elevation LNAPL
Elevation Depthto | Depth to Depth to Elevation Thickness | Thickness Corrected
Well ID | Time | (ft NAVD88) | LNAPL (ft) | water (ft) | DNAPL (ft) | (ft NAVD88) (ft) (ft) (ft NAVD88)
EW-1s 16:47 40.1 ND 27.3 43.1 -6.8 3.8 12.8
EW-2s 15:57 42.4 ND 25.2 ND -4.2 17.2
EW-8s 16:29 40.5 ND 27.5 46.4 -14.2 8.3 13.0
EW-9s 15:48 40.8 ND 24.3 ND -5.6 16.4
EW-10s* 15:46 29.4 14.0 14.4 ND -13.2 0.4 15.4
EW-15s 16:36 43.0 29.1 29.6 ND -5.6 0.5 13.9
EW-18s 16:31 40.7 ND 27.9 ND -3.9 12.9
EW-19s 15:42 25.9 10.9 10.9 ND -4.2 15.0
EW-23s 16:09 37.6 24.2 25.0 ND -1.7 0.8 13.4
MW-1r 15:36 37.6 ND 24.5 ND -14.2 13.2
MW-2s 18:00 38.3 ND 24.7 ND 0.2 13.6
MW-3s 17:33 30.6 ND 12.8 ND -0.2 17.8
MW-7 WC 15:49 36.7 ND 20.3 ND -0.3 16.4
MW-10r 16:50 41.9 ND 29.1 ND 1.5 12.8
MW-15s 16:21 43.3 ND 30.3 ND 5.0 12.9
MW-17s 16:37 41.3 ND 28.1 ND 1.2 13.2
MW-18s 15:36 43.1 ND 26.7 ND -3.3 16.4
MW-20i 15:52 41.4 ND 26.3 69.7 -33.3 4.9 15.1
MW-22i** 16:55 42.3 ND 27.3 51.7 -16.7 7.3 15.0
MW-23d 16:43 41.1 ND 26.0 ND -147.3 15.1
MW-32i 17:38 39.3 ND 26.1 ND -23.2 13.2
MW-34i 16:30 32.7 ND 17.8 ND -52.5 14.9
MW-35r 15:46 32.3 ND 16.4 ND 15.9
MW-36d 15:52 30.5 ND 15.5 ND -57.3 14.9
MW-36i 15:50 30.2 ND 15.0 ND -23.2 15.2
MW-36s 15:48 30.7 ND 15.2 ND 1.7 15.5
MW-37d 15:56 26.1 ND 11.2 ND -57.3 14.9
MW-37i 15:55 25.9 ND 10.9 ND -22.2 14.9
MW-37s 15:54 24.9 ND 9.3 ND -4.0 15.5
MW-38d 16:01 31.8 ND 16.9 ND -56.8 15.0
MW-38i 16:02 32.1 ND 17.0 ND -21.8 15.1
MW-38s 15:03 32.3 ND 18.3 ND 1.1 14.0
MW-39d 16:05 29.8 ND 14.9 ND -57.3 15.0
MW-39i 16:06 30.1 ND 15.1 ND -22.5 15.0
MW-39s 16:07 29.8 ND 14.0 ND 0.1 15.8
MW-40d 16:20 28.7 ND 13.7 ND -58.6 14.9
MW-40i 16:19 28.7 ND 13.7 ND -22.5 15.0
MW-40s 16:18 28.3 ND 14.5 ND 1.6 13.8
MW-41d 16:22 27.4 ND 12.5 ND -57.9 14.9
MW-41i 16:23 27.1 ND 12.2 ND -23.9 14.9
MW-41s 16:25 27.8 ND 12.1 ND 0.4 15.7
MW-42d 16:45 32.2 ND 17.4 ND -56.7 14.9
MW-42i 16:47 32.7 ND 17.8 ND -21.2 14.9
MW-42s 16:48 32.4 ND 19.1 ND 5.4 13.2
MW-43d 16:53 28.3 ND 13.5 ND -57.5 14.9
MW-43i 16:52 30.3 ND 15.4 ND -22.4 14.9
MW-43s 16:50 31.1 ND 15.8 ND 4.1 15.3
MW-44d 17:03 29.6 ND 144 ND -57.6 15.2
MW-44i 17:04 29.3 ND 14.6 ND -22.7 14.7
MW-44s 17:05 29.6 ND 16.6 ND 0.5 12.9
MW-45d 17:10 27.9 ND 13.0 ND -58.6 14.9
MW-45i 17:09 28.0 ND 13.1 ND -22.6 14.9
MW-45s 17:11 28.2 ND 12.6 ND -0.1 15.6
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Table A-1 - Groundwater and NAPL Elevations: June 15, 2010
McCormick and Baxter Superfund Site
Portland, Oregon

Measuring Groundwater
Point Well TD LNAPL DNAPL Elevation LNAPL
Elevation Depthto | Depth to Depth to Elevation Thickness | Thickness Corrected
Well ID | Time | (ft NAVD88) | LNAPL (ft) | water (ft) | DNAPL (ft) | (ft NAVD88) (ft) (ft) (ft NAVD88)
MW-46s 17:23 35.5 ND 22.4 ND 3.8 13.1
MW-47s 17:26 35.5 ND 19.3 ND 4.4 16.2
MW-48s 18:07 38.7 ND 21.7 ND 2.6 17.0
MW-49s 18:05 37.6 ND 18.5 ND 1.9 19.0
MW-50s 16:53 39.3 ND 26.4 ND 3.8 12.9
MW-51s 16:56 39.5 ND 20.7 ND 4.4 18.8
MW-52s 17:31 40.7 ND 28.1 ND -0.3 12.6
MW-53s 17:28 40.4 ND 22.5 ND -0.4 17.9
MW-54s 16:11 41.8 ND 29.0 ND 5.5 12.8
MW-55s 16:08 41.0 ND 24.1 ND 5.2 17.0
MW-56s 16:28 43.5 ND 29.7 ND 6.2 13.8
MW-57s 16:14 42.0 ND 24.7 ND 5.9 17.3
MW-58d 15:32 41.4 ND 26.4 ND 15.1
MW-58i 15:37 41.0 ND 26.1 ND 14.9
MW-58s 15:35 41.5 ND 25.8 ND 15.8
MW-59s 18:40 35.9 ND 18.2 ND 17.7
MW-60d 15:40 40.1 ND 26.1 ND -80.3 14.0
MW-61s 15:57 43.6 ND 27.5 ND 2.3 16.2
MW-62i 16:26 42.6 ND 27.7 ND -21.3 14.9
MW-As 17:36 39.3 ND 21.3 ND 9.8 18.0
MW-Ds 16:00 42.9 ND 26.1 37.4 4.2 1.2 16.8
MW-Gs 15:55 40.2 ND 23.8 43.7 -4.5 1.0 16.4
MW-Ks 16:03 44.1 ND 27.8 ND 2.0 16.4
MW-0Os 17:12 40.9 ND 22.0 ND -4.4 18.9
PW-1d 17:18 44.0 ND 30.8 ND -93.5 13.2
PW-2d 17:03 41.8 ND 28.6 ND -59.0 13.2

ND = not detected NM = not measured LNAPL specific gravity estimated as 0.981 g/cm3

*LNAPL recovery periodically attempted in EW-1s when LNAPL thickness was observed to be greater than 0.4 feet. However, the water
recovered with the bailer from the top of the water column has speck sized globules of product dispersed through the water column

indicating that no discrete layer of product is present.
**DNAPL recovery was attempted in MW-22i in July 2007 but the extracted liquid appeared to be water with speck sized globules of DNAPL
(with a creosote odor), rather than a distinct layer, suggesting that the DNAPL thicknesses measured may not accurately reflect the amount

of DNAPL in the well.
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Table A-2 - Groundwater and NAPL Elevations: October 7, 2010
McCormick and Baxter Superfund Site
Portland, Oregon

Measuring Groundwater
Point Well TD LNAPL DNAPL Elevation LNAPL
Elevation Depth to | Depth to Depth to Elevation Thickness | Thickness Corrected
Well ID | Time | (ft NAVD88) | LNAPL (ft)| water (ft) | DNAPL (ft) | (ft NAVDSS) (ft) (ft) (ft NAVDSS)

EW-1s 12:22 40.1 ND 27.8 44.3 -6.8 2.6 12.3
EW-2s 11:15 42.4 ND 34.6 ND -4.2 7.8
EW-8s 12:16 40.5 ND 28.5 54.0 -14.2 0.7 12.0
EW-9s 11:13 40.8 ND 32.8 ND -5.6 8.0
EW-10s* 11:10 29.4 ND 22.7 ND -13.2 6.7
EW-15s 11:31 43.0 33.8 36.6 ND -5.6 2.8 9.2
EW-18s 11:02 40.7 ND 29.4 ND -3.9 11.3
EW-19s 11:09 25.9 ND 18.7 ND -4.2 7.2
E