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Introduction and Purpose

This Operation and Maintenance (O&M) Report has been prepared for the Ore-
gon Department of Environmental Quality (DEQ) to document the O&M activi-
ties implemented at the McCormick and Baxter Creosoting Company Superfund
Site (Site), located in Portland, Multnomah County, Oregon, between January 1,
2007 and December 31, 2007. The location of the Site is shown in Figure 1-1.
Figure 1-2 presents the Site layout and features and Figure 1-3 presents the Site
layout with surface elevations. This report has been prepared by DEQ’s contrac-
tor, Ecology and Environment, Inc. (E & E).

The DEQ is conducting O&M activities according to the October 2007 Draft
O&M Plan prepared by DEQ (DEQ, 2007). The October 2007 Draft O&M Plan
defines the administrative, financial, and technical details and requirements for
inspecting, operating, and maintaining the remedial actions at the Site. The
O&M Manual (GSI/Hart Crowser, 2008) specifies the sampling and monitoring
procedures, quality assurance and quality control, technical information, and data
necessary for implementing O&M activities.

The October 2007 O&M Plan (DEQ, 2007) provides the Site background includ-
ing: Site description, Site history, regulatory history, removal actions, remedy se-
lection, redevelopment potential, and remedy description. Additional information
regarding the hydrogeology and nonaqueous phase liquid (NAPL) distribution
and mobility is presented in the Post-Remedial Action Conceptual Site Model for
NAPL Mobility (CSM) (GSI, 2007). A few select figures from these documents
have been included in this report as requested by the project team. Figure 1-4
presents monitoring well locations, Figure 1-5 presents development restrictions,
and Figure 1-6 presents the historic sources. Figure 1-7 presents a Site cross sec-
tion (A2-A2’ from the CSM) showing the hydrogeologic units in addition to non-
aqueous phase contamination distribution based on borings. The cross section
location is presented in Figure 1-3. '

This O&M Report documents the operation, monitoring, and maintenance activi-
ties that occurred in 2007. The O&M performance standards and activities are
provided in Section 2; the non-sampling O&M activities are summarized in Sec-
tion 3; and the sampling activities are summarized in Section 4. Section 5 dis-
cusses planned activities for 2008.

Detailed presentations of these O&M activities are provided in the following At-
tachments:

e Attachment A is the Barrier Wall Performance Monitoring Assessment;
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e Attachment B is the Site Observation and Activity Summary; .

e Attachment C is the Sheen Observation and Investigation Summary;

e Attachment D 1s the Organoclay Cap Performance Evaluation — Labora-
tory Study,

e Attachment E is the Armoring Assessment and Repair;
e Attachment F is the Vegetation Survival Assessment;

o Attachment G is the Surface Water, Inter-armoring Water, and Sub-
armoring Water Assessment;

o Attachment H is the Infiltration Pond MW-59s Groundwater Quality As-
sessment; and

e Attachment I contains Updated Site-Wide Record Drawings.

The O&M Report has been provided to DEQ in hard copy and in electronic for-
mat on compact disc (CD) and digital video disc (DVD). It should be noted that
the CD and DVD contain material not provided in the hard copy report including,
full laboratory analytical reports, statistical analysis, and diver video images from
sampling efforts.

O&M activities were implemented primarily by DEQ’s contractor, E & E.

E & E used subcontractors for support of these activities including Clearwater
Environmental Services, Inc (Clearwater) for routine operation, monitoring, and
maintenance activities including NAPL gauging and extraction and Site inspec-
tions; David Evans and Associates, Inc. (DEA) for Site surveying and bathym-
etry; Global Diving, Inc. for surface water/inter-armoring/sub-armoring sampling
support; S.S. Papadopulos and Associates, Inc. (SSPA) for groundwater modeling
efforts related to the CSM; and Advanced American Construction, Inc. (AAC) for
diver inspections and placement of additional rock armoring. DEQ maintained
contracts with Test America for laboratory analytical support and GSI Water So-
lutions, Inc. (GSI) for additional hydrogeological support. DEQ also maintained
intergovernmental agreements with the City of Portland for vegetation planting
and maintenance and Oregon State University for biodegradation studies, as well
as an interstate agreement with the University of Texas for performance studies
on organoclay.

Key personnel for implementation of O&M activities included:

e Kevin Parrett: Oregon DEQ Project Officer;

e Steve Campbell: Oregon DEQ Contract Specialist;
John Montgomery: E & E Program Manager;
Eric White: E & E Project Manager;
George Lukert: E & E Task Manager;
Lenna Cope: E & E Project Engineer;
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. e Chad Nancarrow: E & E Project Engineer (Record Drawings); and
e Heidi Blischke: Hydrogeologist, GSI Water Solutions, Inc.
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Operation and Maintenance
Performance Standards
and Activities

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

2.1 Soil Remedy

Soils beneath the soil cap remain contaminated with arsenic, pentachlorophenol
(PCP), polyaromatic hydrocarbons (PAHs), dioxins, and NAPL, thereby requiring
the need for long-term monitoring and maintenance. The performance standards
for the soil cap are as follows.

e Maintain contaminant concentrations in surface soil below the following
risk-based cleanup goals, as specified in the Record of Decision (ROD):
> Arsenic — 8 milligrams per kilogram (mg/kg)
» Pentachlorophenol — 50 mg/kg
» Total Carcinogenic PAHs — 1 mg/kg
» Dioxins/furans — 0.00004 mg/kg
e Maintain the topsoil layer to within 50 percent of its design specification:
> Area over impermeable geomembrane cap — maintain thickness of
at least 6 inches
> All areas except over impermeable geomembrane cap - maintain
thickness of at least 12 inches
e Minimize infiltration of rainwater within the subsurface barrier wall by
maintaining a subsurface stormwater conveyance system.
e Minimize stormwater erosion and surface water ponding by maintaining
Site grading, surface stormwater conveyance, and native vegetation.
e 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, ex-
cept for maintaining the native vegetation. Routine maintenance includes irriga-
tion of native vegetation through Summer 2008, mowing of open grass areas,
manual removal of invasive plants, and targeted application of herbicides. Non-
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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
frequency of these O&M activities over the first five years of O&M 1is provided in
Table 2-1.

2.2 Sediment Remedy

Sediments beneath the sediment cap remain contaminated with arsenic, PCPs,
PAHs, dioxins, and NAPL, thereby requiring the need for long-term monitoring
and maintenance. The performance standards for the sediment cap are as follows:

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

Arsenic — 12 mg/kg, dry weight

Pentachlorophenol — 100 mg/kg, dry weight

Total Carcinogenic PAHs — 2 mg/kg, dry weight

Dioxins/furans — 8x10”° mg/kg, dry weight

Protection of benthic organisms based on sediment bioassay tests,

resulting in impaired survival and growth (i.e., weight).

e Prevent visible discharge of creosote to the Willamette River.

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

Arsenic (II1) — 190 micrograms per liter (ng/1).

Chromium (IIT) — 210 pg/l.

Copper — 12 pg/l.

Zinc— 110 pg/l.

Pentachlorophenol — 13 pg/l.

Acenaphthene — 520 pg/l.

Fluoranthene — 54 pg/l.

Naphthalene — 620 pg/l.

Total Carcinogenic PAHs — 0.031 pg/l.

Dioxins/furans — 1.4x10” nanograms per liter (ng/1).

e Maintain the armoring layer to within 50 percent of the design specifica-
tion:

> 6" rock armoring — maintain thickness of at least 6 inches.
» 127 rock armoring — maintain thickness of at least 7.5 inches.
» 24 rock armoring — maintain thickness of at least 12 inches.

e Maintain uniformity and continuity of articulated concrete block armoring.

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

YVVVVYVY

YVVVVVVYVVYYV

' The ROD specifies no exceedance of surface water background levels for the groundwater rem-
edy. Issues associated with this cleanup goal (i.e., relating to Alternate Concentration I.imits)
are further discussed in Section VIII and IX of the Second Five-Year Review Report.
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The AWQC values listed above are those values in effect at the time of the ROD
(EPA 1996); however, since completion of the ROD, the AWQC values have
been updated. During meetings in August 2007 between stakeholders (DEQ,
EPA, NOAA, Warm Springs Tribe, and Yakama Tribe) it was agreed that for
comparison purposes, five benchmarks would be included in analytical results
summary tables in this 2007 O&M Report:(i) two AWQCs in effect at the time
the ROD was issued (1996 criteria for chronic effects to aquatic life and for hu-
man health based on fish consumption); (ii) two current 2007 National Recom-
mended Water Quality Criteria (NRWQCs) [one for chronic effects to aquatic life
and one for human health (consumption of organisms)]; and (iii) current Maxi-
mum Contaminant Levels (MCLs). Although these benchmarks have been in-
cluded in this 2007 O&M Report for comparison purposes, the ROD cleanup lev-
els have not been formally changed.

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, organoclay cores, and crayfish. Although the sediment cap is
designed to be generally maintenance free, unplanned or non-routine maintenance
may include: the replacement of waming buoys, placement of additional armor-
ing due to erosion, and placement of additional organoclay if new releases of
creosote are discovered or if the existing organoclay becomes saturated with creo-
sote. Any new organoclay would require armoring. (Monitoring and mainte-
nance of the niparian zone is addressed as part of the soil cap.) The frequency of
these O&M activities over the first five years of O&M is provided in Table 2-2.

2.3 Groundwater Remedy

Groundwater both within and outside of the subsurface barrier wall remains con-
taminated with metals, PCP, PAHs, dioxins, and NAPL, thereby requiring the
need for long-term monitoring and maintenance. The performance standards for
the subsurface barrier wall and NAPL recovery are as follows.

e 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.

e Maintain contaminant concentrations in shallow, downgradient compli-
ance wells (or sediment pore water) below Site cleanup standards. The
cleanup standards that were initially identified for the Site, Alternate Con-

2-3



a

«' ccology and envirenment. inc.

2. O&M Performance Standards and Activities

centration Limits (ACLs) set forth in the ROD?, are no longer being used,
pending identification of final standards. For reference purposes, ground-
water data is compared with current Primary Drinking Water Maximum
Contaminant Levels (MCLs):

» Arsenic — 0.01 mg/l.

» Chromium — 0.1 mg/l.

» Pentachlorophenol — 1 pg/l.

> Benzo (a) pyrene — 0.2 pg/l.
Minimize the transport of NAPL and communication of groundwater
zones across the subsurface barrier wall.
Minimize further vertical migration of creosote.
Minimize visible discharge of creosote to the Willamette River.
Maintain contaminant concentrations in the Willamette River below back-
ground concentrations or less than the Sediment Cap performance stan-
dards 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 over the first five years of O&M is
provided in Table 2-3.

? 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 invalidates the CERCLA provision for im-
plementation of ACLs which prohibits exceedance of background concentrations in surface wa-
ter for the Site. As a result of this determination, the DEQ and EPA anticipate that: 1) ground-
water 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 pursu-
ant to Section 122(d)(4) of CERCLA for MCLs to comply with the threshold criterion (meeting
ARARs) for all remedies implemented pursuant to all CERCLA final ROD. Issues associated
with use of ACLs at this Site are further discussed in Section VIII and IX of the Second Five-
Year Review Report.

? See previous footnote.




Non-Sampling Operation and
Maintenance Activities Summary

This section provides a brief overview of key O&M activities that do not include
sample collection and analysis. Tables 2-1, 2-2, and 2-3 in Section 2 listed the
activities typically performed at the Site. O&M activities conducted in 2007 in-
cluded inspections, routine and non-routine maintenance, NAPL recovery, and
provision of Site utility services. A summary of sampling activities is provided in
Section 4.

More detailed presentations of the non-sampling O&M activities are provided in
the following Attachments:

e Attachment A — Groundwater and NAPL Monitoring Assessment.

e Attachment B — Site Observation and Activity Summary for the period Of
January 1, 2007 through September 30, 2007.

e Attachment E — Armoring Assessment and Repair performed in 2007.

e Attachment F — Vegetation Survival Assessment completed in November
2007.

e Attachment I — Updated Site-Wide Record Drawings.

3.1  Groundwater and NAPL Monitoring Assessment

To assess the performance of the barrier wall and soil cap, E & E performed peri-
odic well gauging, NAPL measurement and extraction. During the reporting pe-
riod, January 1, 2007 through December 31, 2007, NAPL was monitored weekly
in eight Site wells and quarterly in the remaining wells onsite. Monitoring was
not performed for the weeks ending 1/27/2007, 8/18/2007, 8/25/2007, 9/1/2007,
9/22/2007, 10/20/2007, and 11/3/2007 because of constructions activities at the
Site or due to the monitoring equipment being repaired. Extraction was per-
formed only in wells located outside the barrier wall that contained sufficient
NAPL to warrant extraction. Light nonaqueous phase liquids (LNAPL) was
measured in six wells during the reporting period (EW-2s, EW-9s, EW-10s, EW-
18s, EW-23s, and MW-56s). Four of the five wells are located within the barrier
wall; therefore, no LNAPL was extracted from these wells. The fifth well (EW-
10s) is located outside the barrier wall and contained sufficiently thick LNAPL
(i.e., > 0.4 feet) to warrant extraction twice during the reporting period. However,
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when a bailer was inserted for extraction, the LNAPL dissipated, and no LNAPL
was able to be collected during the monitoring period.

Dense nonaqueous phase liquids (DNAPL) was measured in six wells during the
reporting period (MW-201, MW-Ds, MW-Gs, EW-1s, EW-8s, and EW-9s). Two
of the wells are located within the barrier wall (EW-1s and EW-8s); therefore, no
DNAPL was extracted from these wells. The remaining four wells are located
outside the barrier wall. Of the four wells located outside the barrier wall, three
contained sufficiently thick DNAPL (i.e., > 1.5 feet) to warrant extraction at least
once during the reporting period. Approximately 35 gallons of DNAPL was ex-
tracted from the Site bringing the total NAPL extracted to date to approximately
6,190 gallons.

Manual measurements of static groundwater levels were conducted on February
13, 2007; June 18, 2007; September 26, 2007; and December 17, 2007 during low
tide. Groundwater contour maps indicate that groundwater flow direction and
gradient is consistent with previous reporting periods. Seasonal changes in gradi-
ents are apparent and consistent with previous reporting periods. During the last
four quarters, the groundwater elevation outside the barrier wall peaked in the
first quarter of 2007 with a level of approximately 20 feet North American Verti-
cal Datum (NAVD), and was at its lowest level during the fourth quarter of 2007,
with a level of approximately 16 feet NAVD. Within the barrier wall, peak
groundwater levels were 15 feet NAVD during the first and second quarters of
2007 and 13 to 14 feet NAVD during the third and fourth quarters of 2007. Prior
to installation of the impermeable cap, the elevation difference outside versus in-
side at the bluff side of the barrier wall averaged 1-foot. After installation, eleva-
tion differences are approximately 3.5 to 4 feet.

Groundwater level data was collected using pressure transducers that monitored
groundwater level fluctuations on a half-hour basis at select monitoring wells sur-
rounding the barrier wall. Transducer plots were prepared for selected monitoring
wells (MW-36s, MW-37s, MW-44s MW-45s, MW-52s, and MW-535s) inside and
outside the barrier wall. Data for the fourth quarter is not available because the
transducers were improperly programmed and recorded the necessary groundwa-
ter levels for only the initial few days of the quarter.

Based on the observations made to date in 2007, it appears that the barrier wall
and cap are functioning, as intended, to divert groundwater flow and rainwater
infiltration around the remaining contamination in former source areas located
within the barrier wall. NAPL does not appear to be increasing significantly in
any of the observation wells, and the overall rate of extraction of NAPL appears
to be reaching a plateau.

3.2 Site Observation and Activity Summary

Tables 2-1 and 2-2 outline the planned inspections for the soil and sediment caps, .
respectively, during the reporting period. E & E subcontracted with Clearwater to
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perform routine O&M activities, including Site inspections. During the months of
July, August, and September 2007, sediment cap inspections were performed on a
weekly basis. During the remainder of the reporting period, sediment cap inspec-
tions were performed on a monthly basis. Soil cap inspections were performed on
a monthly basis during the reporting period. Additional Site inspections were per-
formed during monthly Site meetings, sampling events, and other miscellaneous
Site visits.

During the reporting period, sheen was regularly observed from approximately
late June to September, but not observed during the remainder of the period. The
sheen was observed most frequently in the vicinity of organoclay mat OC-2 lo-
cated south east of the granular organoclay off of the TFA area. Sheen in this
area was observed in thin bands along the shoreline, and in small quarter- to fist-
sized spots. Sheen observed at the remainder of the Site was generally quarter- to
fist-sized. In general, the sheen was blocky and milky in appearance. Two sam-
pling events were performed in an effort to identify the source or release mecha-
nism for the sheen observed near the organoclay mat OC-2; these sampling events
are summarized in Section 3.1. Although the source of the sheen near the organo-
clay mat appears to be from the Site, the mechanism producing the sheen is not
clear. Should the sheen occur again next summer, E & E recommends additional
evaluation into the mechanism and potential actions to mitigate the sheen.

In general, the sediment and soil caps appear to be stable, with no significant
changes observed during the reporting period. For the sediment cap, sand cover
remains over a majority of the shoreline. Some portions of articulated concrete
block (ACB) are exposed and visible: the largest area of exposed ACB is towards
the southern end of the Site where a steep shoreline slope exists. For subsurface
conditions, bathymetric difference images indicate a stable surface with no ex-
treme cases of deepening or shoaling of the sediment cap. For the soil cap; previ-
ous erosion near the retention pond has ceased and vegetation is maturing. Ani-
mal burrows observed in the soil cap were excavated to determine if they posed a
threat to the soil cap integrity; however, none of the burrows extended into con-
taminated soil (maximum depth observed was 1.5 feet) and currently no actions
are planned to address burrows. Wildlife commonly seen at the Site includes
Canada goose, common crow, blue heron, osprey, bald eagle, squirrel, and rabbit;
a sea lion, coyotes, and potentially nutria have also been observed.

Site inspections and observation resulted in several non-routine maintenance ac-
tivities in addition to routine activities. Non-routine activities include: fence re-
pairs, organoclay mat installation, treated timber removal, grouting gaps in the
ACB, cutting stainless steel ACB cable loops which became exposed as sand or
woody debris shifted, repairing the overhead security light, placing additional
rock armoring, and replacing monitoring well locks. Routine activities include
operating the irrigation system and maintenance of extraction pumps and hoses,
air compressor, regulators, the Site vehicle, and the oil-water interface meter used
for gauging. '

3-3



-

3 : s
‘% ecology and environment. inc.

3. Non-Sampling O&M Activities Summary

3.3 Armoring Assessment and Repair

As a result of inspections and observations performed in 2006 and 2007, addi-
tional rock armoring was placed at six locations within the sediment cap footprint.
Construction activities took place from June 26, 2007 through July 11, 2007 and
were performed by AAC, with direction provided by E & E and DEQ. Approxi-
mately 139 tons of 6-inch minus rock was placed at five locations, covering a to-
tal area of approximately 200 square yards, where rock armoring was found to be
deficient. Approximately 752 tons of 10-inch minus rock was placed in the em-
bayment (Area 6), covering a total area of approximately 800 square yards, where
rock armoring was found to be deficient. Six-inch minus rock was placed using a
clam shell bucket operated from a crane barge. The 10-inch minus rock was
placed using an excavator from the edge of a small barge guided into position by
two skiffs and a tug boat.

To evaluate changes in the topography of the river bottom over the sediment cap,
a series of bathymetric surveys were completed by DEA and reviewed by E & E
and DEQ. Difference analysis of these images over various timeframes show
how the river bottom contours have changed during and after cap construction
activities. In general, the cap appears to have been stable since completion of the
cap construction, with no general trends of deepening or shoaling that would indi-
cate the cap itself is being affected by erosional forces. This review did indicate,
however, small locations where deepening appeared to be taking place. Three
potential anomalies were selected for further evaluation via diver inspections,
which were performed on July 10, 2007, in conjunction with the rock-armor
placement activities. The additional diver inspections indicated that rock armor-
ing was present in two of the three locations, that there did not appear to be scour-
ing taking place at these locations, and that rock armoring was likely to be present
at the third location, although it is covered by a thick layer of deposited sand. The
areas of concern will continue to be monitored in the future.

Prior to placement of additional armoring, E & E prepared an Environmental
Monitoring and Reporting Plan (Appendix B of Attachment E of this O&M Re-
port) which outlined the monitoring, documentation, and reporting procedures to
be followed by oversight personnel. This monitoring was intended to evaluate
impacts to water quality and make certain that the protective measures presented
in the NMFS biological opinion were implemented. No dead or injured endan-
gered species and no sheen in the work area were observed during environmental
monitoring. Turbidity monitoring showed no adverse effects resulting from con-
struction activities.

3.4 Vegetation Survival Assessment

The City of Portland, Bureau of Environmental Services (BES) provides DEQ

with vegetation planning and maintenance services under an Intergovernmental

Agreement. Since the re-vegetation project started in 2005, it has performed .
above expectations. BES has divided the site into five areas: (i) upper riparian
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3. Non-Sampling O&M Activities Summary

(18.7 to 30.0 NGVD), (ii) lower riparian (16.6 to 18.7 NGVD), (iii) natural tree
and shrub planting area, (iv) swale and pond planting, and (v) impermeable soil
cap. In the upper riparian area the alder trees have grown faster than the other
plantings, although the survival rates are equal. The survival rate for the woody
species planted in this area is approximately 68%; the mortality was mostly
among the live stake plants rathér then the bare root plantings. Groundcover in
the upper riparian area has shifted from predominantly lupine to clovers and
grasses, which should help the woody species survival rates. The lower riparian
area is experiencing lower survival rates than the upper riparian area because the
irrigation system does not extend into this area; the survival rate is approximately
62%. BES recommends considering extension of the irrigation system pending
monitoring results in 2008. In the natural tree and shrub planting areas, the mad-
rone, oak, and hawthorn varieties have a 100% survival rate. The survival rate in
the swale and pond areas is approximately 63%; the live stakes have not been as
successful as as bare root, but will achieve shrub cover. Alder seedlings are natu-
rally regenerating in the swale and pond area. After an initial successful first
growing season (Fall 2005), there has been a rapid decline in vigor for the grasses
and wildflowers in the impermeable soil cap area. BES has reseeded the area and
will continue to monitor survival and vigor. A common recommendation among
all the areas is to continue monitoring for noxious weeds and continue their man-
agement through herbicide application and/or manual pulling. The vegetation
survival assessment also discusses repairs to the irrigation system over the last
year.

3.5 Updated Site-Wide Record Drawings

As a result of the additional rock placement at the Site, the record drawing depict-
ing sediment cap features (Sheet 2) was updated, and 1s provided as Attachment I
to this report. Updates to the drawing include: revised topography in the embay-
ment to reflect contours surveyed by DEA following the additional rock place-
ment, delineation of five additional rock armor placement areas that have not been
surveyed, the addition of a new 20-foot by 15-foot section of organoclay mat near
the tank farm area, and corrections to organoclay mats to better reflect actual Site
conditions.
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Sampling Activities Summary

This section provides a brief summary of the O&M activities listed in Tables 2-2
and 2-3 pertaining to sampling requirements at the Site. These sampling events
included sampling: surface water, inter-armoring water, and sub-armoring water;
and the infiltration pond monitoring well MW-59s. Additional surface water and
sub-armoring water sampling, not outlined in Table 2-2, was performed in re-
sponse to sheen occurrences at the Site, and laboratory analysis of previously col-
lected organoclay cores was completed.

More detailed presentations of these O&M activities related to sampling are pro-
vided in the following Attachments:

o Attachment C — Sheen Observation and Investigation Summary.

o Attachment D — Organoclay Cap Performance Evaluation — Laboratory
Study.

o Attachment G — Surface Water, Inter-armoring Water, Sub-armoring Wa-
ter Assessment.

o Attachment H — Infiltration Pond MW-59s Groundwater Quality Assess-
ment.

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

4.1 Sheen Observation and Investigation Summary

Two sampling events have been conducted in response to sheen observed at the
Site during Summer 2007. The sheen was milky and blocky in appearance, sug-
gesting a fair degree of weathering. During the first event, on June 26, 2007, sur-
face water samples were collected at low tide from eight locations; sheen was
visible at four of the eight sample locations, while the other four locations were
selected riverward of the locations where sheen was observed. During the second
event, on September 27, 2007, surface water and sub-armoring water was col-
lected at multiple time intervals from one location during the course of one tidal
cycle; sheen was not visible during most of the sampling event.

In the June 26, 2007 event, detectable total PAH concentrations were reported in

all four of the shoreward sample locations and in two of the four riverward sam-
ples. Total PAH concentrations in the shoreward samples ranged from 0.177
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ng/l to 4.93 pg/L.. Total PAH concentrations in the riverward samples ranged .
from below the method detection limits to a maximum concentration of 0.358

ng/L. The maximum total PAH concentration was detected at Location A, which

1s a shoreward location. One sample exceeded the corresponding comparison cri-

terion of 0.031 pg/L for total cPAHs, Location C, which is a shoreward location.

These concentrations are consistent with previous sub-armoring water samples

from the area and may represent groundwater discharging from the bank during

low tide. PCP was detected at one location (Location G), but it was below the

comparison criteria of 1.0 pg/L. Location G is a shoreward location.

In the September 27, 2007 sampling event, total PAHs were detected in three of
eight surface water samples and all eight sub-armoring water samples. In surface
water samples, total PAH concentrations ranged from below method detection
limits to a maximum concentration of 0.27 pg/L. In sub-armoring water samples,
total PAH concentrations ranges from 7.51 pg/L to 25.8 pg/L. No sample from
the event exceeded the corresponding comparison criteria of 0.031 pg/L for total
cPAHs, or any individual cPAH. PCP was not detected above the method detec-
tion limits in any of the samples collected. The method reporting limit for PCP

was 0.24 pg/L.
4.2 Organoclay Cap Performance Evaluation —
Laboratory Study .

The University of Texas at Austin, under contract to DEQ, performed a series of
tests on organoclay core samples collected from the Site in 2006. The organoclay
core field sampling effort is described in Attachment E of the 2006 O&M Report
(E & E 2007). The laboratory results are provided as Attachment D to this 2007
O&M Report. The following tests were conducted to evaluate the performance of
organoclay placed in bulk layers and mats, from the time of placement through
October 2006: available sorption capacity for NAPL, percent hexane extractable
material (%HEM), permeability, and water content.

Analyses indicate that NAPL has not compromised the ability of organoclay to
continue to protect against NAPL migration and release. Results from sorption
capacity and % HEM tests were essentially equivalent to that expected of water
saturated fresh organoclay. The lowest available sorption capacity and the highest
fraction of HEM occurred at the sediment organoclay interface, where there was
visible evidence of NAPL in some samples. In addition, the permeability of the
core samples was essentially equivalent to fresh organoclay, suggesting that
NAPL can continue to penetrate and be sorbed by the organoclay if mobile NAPL
exists. These results indicate that the placed organoclay continues to perform as
designed and that its ability to contain NAPL has not been compromised by re-
duction in either capacity or permeability. Similar results were noted from the

organoclay placed as mats. ‘
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4. Sampling Activities Summary

4.3 Surface Water, Inter-Armoring Water, Sub-Armoring
Water Quality Assessment

Post cap construction surface water/inter-armoring water/sub-armoring water
sampling took place during the Fall of 2005, Spring of 2006, Fall of 2006, Spring
of 2007, and Fall of 2007. Pre-cap construction surface water/pore water sam-
pling took place in 2002 and 2003. Attachment G contains the Surface Water,
Inter-Armoring Water, and Sub-Armoring Water Assessment, which describes
sampling methodology, sampling results, summaries, and references for the 2007
events, as well as a summary of results from previous sampling events conducted
in 2002, 2003, 2005, and 2006. Beginning in 2005, sampling activities were con-

. ducted in the fall and spring of each year to evaluate post sediment cap construc-

tion water quality conditions under both low-river and high-river conditions.

Samples taken in 2005, 2006, and 2007 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. Sam-
ples taken in 2002 and 2003 were collected from the existing sediments and there-
fore are referred to as pore water samples. Beginning in 2006 a third sampling
zone (the armor layer itself) was included and is referred to as inter-armoring wa-
ter.

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, and Fall 2007). The
parameters include the following:

e Number of Samples;

e Detection Frequency;

e Maximum Detected Concentration;

e Location of Maximum;

e Mean Concentration;

e Data Distribution; and

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

The summary statistics for each sampling event are provided in Attachment G.

During the 2007 sampling events samples were analyzed for site COCs, including
both total and dissolved metals (arsenic, chromium, copper, and zinc), PAHs, and
PCP, and total dissolved solids (TDS). Analytical results were compared against
a group of water quality guidelines including AWQCs referenced in the 1996
ROD, as well as current NRWQCs and NPDWRs established by the EPA. These
guidelines are collectively referred to as comparison criteria.
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4.3.1 2007 Surface Water

During 2007 there were no detections of cPAHs in surface water. The maximum
concentration of total PAHs detected in Spring 2007 was 0.0553 ug/L and in Fall
2007 was 1.99 ug/L. Total metals and dissolved metals were detected in most of
the samples collected during 2007, which is to be expected since they are natu-
rally occurring in soil and sediment. For total metals all arsenic concentrations
exceeded the corresponding comparison criteria of 0.00014 mg/L. Chromium,
copper, and zinc did not have any exceedences for total metals. Dissolved metals
were not evaluated in relation to any comparison criteria. However, dissolved
metals concentrations appear to increase with increasing TDS concentrations.
PCP was not detected above the method detection limits in any of the surface wa-
ter samples collected during Spring or Fall 2007.

4.3.2 2007 Inter-Armoring Water Sampling Results

During 2007 there were no detections of cPAHs in inter-armoring water. The
maximum concentration of total PAHs detected in Spring 2007 was 0.1495 ug/L
and in Fall 2007 was 0.0812 ug/L. Total metals and dissolved metals were de-
tected in most of the samples collected during 2007, which is to be expected since
they are naturally occurring in soil and sediment. For total metals all arsenic con-
centrations exceeded the corresponding comparison criteria of 0.00014 mg/L.
Copper exceeded the corresponding comparison criteria of 0.009 mg/L in four
samples. Chromium and zinc did not exceed their corresponding comparison cri-
teria for total metals. Dissolved metals were not evaluated in relation to any
comparison criteria. However, dissolved metals concentrations appear to increase
with increasing TDS concentrations. PCP was not detected above the method de-
tection limits in any of the inter-armoring water samples collected during Spring
or Fall 2007.

4.3.3 2007 Sub-Armoring Water Sampling Results

During 2007 five samples exceeded their corresponding comparison criteria of
0.013 ug/L for cPAHs in sub-armoring water. The maximum concentration of
total PAHs detected in Spring 2007 was 929.17 ug/L and in Fall 2007 was 445.89
ug/L. Total metals and dissolved metals were detected in most of the samples
collected during 2007, which is to be expected since they are naturally occurring
in soil and sediment. For total metals all arsenic concentrations exceeded the cor-
responding comparison criteria of 0.00014 mg/L. Copper exceeded the corre-
sponding comparison criteria of 0.009 mg/L in two samples. Chromium and zinc
did not exceed their corresponding comparison criteria for total metals. Dissolved
metals were not evaluated in relation to any comparison criteria. However, dis-
solved metals concentrations appear to increase with increasing TDS concentra-
tions. PCP was detected above the corresponding comparison criteria of 1.0 ug/L
in one sample during 2007.
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4.4 Infiltration Pond MW-59s Groundwater Quality As-
sessment

In 2005, a soil cap was installed at the Site as part of the remedial action. One
component of the soil cap was an infiltration pond constructed at the southwestern
corner of the Site to collect all surface water runoff from the Site. 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 draft O&M Plan (DEQ 2007), 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 four samples have
been collected from MW-59s to date; however, two samples were collected in the
fall and no samples were collected during the summer quarter.

During the four sampling events, arsenic concentrations in three of the four events
have exceeded the MCL of 0.01 mg/L. All other detections for metals and PAHs
were below the corresponding MCLs (where such MCLs exist). No PCP was de-
tected during the four sampling events.

The Draft O&M Plan dictates that MW-59s be monitored a total of four quarters.
This last quarterly sampling was planned for August 2007, but did not occur until
October 3, 2007. No clear pattern has developed to either support or deny the po-
tential for subsurface contaminants to be mobilized by the upland cap infiltration
pond, and because PAHs were only detected in the most recent samples collected
from MW-59s, a definitive determination cannot be made. Thus, additional sam-
pling is recommended to verify that subsurface contamination is not being mobi-
lized by the upland cap infiltration pond. Annual sampling, in August, is recom-
mended until 2010 (i.e., 3 additional events).
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Summary and Planned Activities
for 2008

Table 5-1 summarizes the planned O&M activities for 2008. Tasks correspond to
O&M activities outlined in Tables 2-1, 2-2, and 2-3. Since 2006, inspection of
habitat enhancement features has been added to the inspection task for the sedi-
ment cap.

No sediment cap multi-beam bathymetric and side-scan sonar surveys or diver
inspections of deep water, are scheduled for 2008. However, should severe river
conditions or indication of significant alteration or damage to the cap be observed,
these tasks may need to be performed during the reporting period, at the direction
of DEQ.

Sampling of MW-59s has been completed. However, because no clear pattern has
developed to either support or deny the potential for subsurface contaminants to
be mobilized by the upland cap infiltration pond, and because PAHs were de-
tected in the most recent samples collected from MW-59s after no previous detec-
tions, a definitive determination cannot be made. Annual monitoring through
2010 is recommended.

There are currently no non-routine corrective measures planned for the next re-
porting period.
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O&M Activity Frequency
Inspections:
e Cap surface e Monthly
e Stormwater conveyance system e Monthly
e Security fencing e Monthly
e  Warning signs e Monthly

Routine Maintenance:
e Irmigation of Native Vegetation

e Mowing open grass areas
e Manual removal of invasive plant
e Targeted application of herbicides

o  Surmmer 2007 and 2008 (if needed
irrigation will continue beyond 2008)

e Annually, if necessary

e Annually, if necessary

e Biannually (April and September), if

necessary
Non-Routine Maintenance — such as:
e Repairs of fence e Asneeded
e Replacement of warning signs e  As needed
e 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
shrubs e Asneeded
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O&M Activity

Frequency

Inspections
e  Warning buoys
o Near shore areas

e Monthly
Weekly (August - October)
otherwise monthly

e Habitat Enhancement Features e Yearly

e Multibeam bathymetric surveys . Spring 2010 or as needed
e Side-scan sonar surveys e Spring 2010 or as needed
e Diver inspections of deep water e Spring 2010 or as needed

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

o Crayfish

e Organoclay cores

¢ Semiannually (March and
September each year through

Non-Routine Maintenance — such as:
e Replacement of buoys
¢ Additional armoring placement
e Additional organoclay capping

2010)

e Biannually (October 2006,
2008 and 2010)

s  Qctober 2006 and 2010

o As needed

o As needed

o As needed




Table 2-3: Description and Frequency of Groundwater O&M Activities

through September 30, 2011
O&M Activity

Frequency

NAPL Recovery
e Gauging and Extraction of Exterior Wells

Weekly, until otherwise
determined

o [nfiltration pond (MW-59s)

e Gauging of Interior Wells e  Quarterly
Groundwater Monitoring
e Downloading continuous water level data e Quarterly
loggers
e Manual water level measurements e Quarterly
Groundwater Sampling
o Site-wide e Spring 2010

May 2006, November 2006,
February 2007, August 2007

Routine Maintenance of Equipment

o [nterface probes, pumps, vehicle, data e As needed
loggers/transducers, etc. J
Utility Services |
e  Water, electric, phone, alarm, solid waste, toilet e Continuous




Table 4-1: Schedule of Upcoming Activities for October 2007 through December

2008
Task

Schedule

Soil and Sediment Cap inspections
(contractor)

Monthly from September 2007 through July
2008, weekly August 2008 through October
2008, monthly November 2008 through
December 2008.

Habitat Enhancement Features
Inspection

September 2008.

Sediment Cap multibeam bathymetric
and side-scan sonar surveys; diver
inspections of deep water

Currently none scheduled from October 2007
through December 2008. Next scheduled is
Spring 2010, unless otherwise needed.

Irrigation of native vegetation

Summer 2008.

Mowing of open grass area; manual
removal of invasive plants

September 2008, if necessary to suppress
invasive plant growth.

Targeted application of herbicides

April 2008 and September 2008, if necessary
to suppress invasive plant growth.

Maintenance of equipment

Ongoing as needed.

Non-routine maintenance

As needed.

Surface Water/ Inter-Armoring/ Sub-
Armoring Sampling

March 2008 and September 2008.

MW-59s Sampling

This task is complete, unless otherwise needed.

NAPL recovery exterior wells

Gauged weekly, recovery as criterion is met.

NAPL recovery interior wells

Gauged quarterly, no recovery.

Groundwater Elevation Monitoring

December 2007, March 2008, June 2008,
September 2008, and December 2008.

Utility Services

Continuous.
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Introduction

Ecology and Environment, Inc. (E & E), under contract with the Oregon Depart-
ment of Environmental Quality (DEQ), prepared this barrier wall monitoring re-
port for the McCormick & Baxter Creosoting Company (McCormick & Baxter),
Portland Plant, site located in Portland, Oregon. The site, a former wood-treating
facility, is located along the Willamette River at 6900 North Edgewater Street.
This report was prepared under Task Order 71-03-28 to evaluate the performance
of the barrier wall installed at the site. Measurement of water levels and
nonaqueous phase liquids (NAPL) presence and thickness show how effective the
barrier wall and impermeable soil cap are at limiting groundwater and NAPL mi-
gration from contaminated capped areas of the site to the river.

) This attachment to the O&M report presents the NAPL measurement and extrac-
. tion results and groundwater elevation and gradient information collected at the
site for the period from January 1, 2007 through December 31, 2007. The most
recent groundwater analytical sampling results, from August 2006, are presented
as well. These results were reported in the 2006 O&M annual report, but they are
included herein with changes in the presentation based on recommendations from
the project team during the August 2007 project team meeting. This attachment
also contains historic groundwater contour maps from 2001 to November 2006, a
technical memorandum presenting the percentage water content for extracted
NAPL, and a summary of an alternative NAPL pumping strategy as Appendices
A through C to this attachment, respectively.

Prior to October 1, 2006, NAPL measurement and extraction was conducted on a
weekly basis for 17 wells inside and outside the barrier wall that had recently pro-
duced measurable NAPL thicknesses. Results for NAPL measurement and ex-
traction, and groundwater elevation and gradients were provided to DEQ on a
monthly basis in Barrier Wall Performance Monitoring Summary Reports. These
historic monthly monitoring reports for October 2005 through September 2006
were provided on a CD accompanying the 2006 Operation and Maintenance
(O&M) Report (E & E 2007).

: From October 1, 2006 to the present, NAPL measurements and extraction for
. wells located outside the barrier wall have continued on a weekly basis. How-

\WPRTBHP\deq\M cCormick\McCormick OY28\0 & M Report 2007\FINAL March 2008\CD Directory working files\Attachment A - Barrier Wall Performance
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1. Introduction

ever, for the wells located inside the wall or that had shown no recent history of ./
NAPL presence in the well, gauging for the presence of light non-aqueous phase

liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL) is conducted on a

quarterly basis. NAPL is not extracted from wells inside the barrier wall.

Groundwater elevations and gradients are measured and compiled on a quarterly

basis and reported in the annual O&M report. This O&M report covers four cal-

endar quarters; the first quarter is January 1, 2007 through March 31, 2007; the

second quarter is April 1, 2007 through June 30, 2007; the third quarter is July 1,

2007 through September 30, 2007; and the fourth quarter is October 1, 2007

through December 31, 2007.

Since October 2005, Clearwater Environmental Services, under contract to E & E,
has conducted the NAPL gauging and extraction at the site, as well as general site
maintenance.

1-2
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NAPL Measurements and Extrac-
tion

The NAPL monitoring program at the McCormick and Baxter site is used to
evaluate the functional performance of the containment system (the barrier wall
and soil cap) and to document NAPL removal relative to the groundwater reme-
dial action objective: to contain the NAPL plumes, prevent ongoing discharges of
NAPL to the Willamette River, and minimize further contamination of the inter-
mediate and deep aquifers.

NAPL thickness measurements and removal volumes for the monitoring period of
January 1, 2007 through December 31, 2007 are presented in this section. The
quarterly NAPL gauging events were conducted on February 13, 2007, June 18,
2007, and September 26, and December 17, 2007. Weekly monitoring activities
included NAPL gauging of 8 monitoring wells located outside the barrier wall
which have recently shown the potential to contain NAPL. If warranted, extrac-
tion of NAPL from wells located outside the wall is also performed on a weekly
basis. Quarterly monitoring activities included NAPL gauging of the remaining
71 monitoring wells located onsite and on the adjacent Burlington Northern and
Metro (Willamette Cove area) properties. Wells that contain NAPL but are lo-
cated within the barrier wall are not extracted. Monitoring well locations are
shown on Figure 2-1.

2.1 NAPL Thickness and Extraction

LNAPL and DNAPL measurements are recorded at 8 site wells on a weekly ba-
sis' including EW-10s, EW-2s, MW-Gs, EW-19s, MW-20i, MW-34i, MW-Ds,
and EW-9s. Remaining wells are monitored quarterly for NAPL. NAPL was de-
tected in six (EW-2s, EW-9s, EW-10s, MW-20i, MW-Ds and MW-Gs) of the
eight wells gauged weekly, and seven (EW-1s, EW-8s, EW-15s, EW-18s, EW-
23s, MW-22i, and MW-56s) of the remaining wells gauged quarterly during this
reporting period. Figures 2-2, 2-3, 2-4, and 2-5 show the location of wells that
contained LNAPL and/or DNAPL for the first through fourth quarters, respec-

! Measurements were not made during the weeks of 1/27/2007, 8/18/2007, 8/25/2007, 9/1/2007,
9/22/2007, 10/20/2007, and 11/3/2007.

2-1
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2. NAPL Measurements and Extraction

tively. Tables 2-1, 2-2, 2-3, and 2-4 provide the first through fourth quarter .
NAPL gauging measurements, respectively.

If individual wells meet the NAPL thickness criteria (0.4 feet for LNAPL, 1.5 feet
for DNAPL, and located outside the barrier wall) then NAPL extraction is con-
ducted. LNAPL is extracted using a bailer and DNAPL is extracted using a sub-
mersible pump.

Beginning January 2007, extracted liquid (NAPL and water) from each well was
consolidated into a single 55-gallon drum that was gauged quarterly. To deter-
mine the amount of pure NAPL extracted, E & E and Clearwater calculated the
percent of water in the collected liquids. The percentage of water was determined
by using the different freezing temperatures of water and NAPL to separate the
two liquids from each other. The volume of each liquid was then determined, and
the percentage water content was calculated. Appendix B to this attachment con-
tains a technical memorandum describing the procedure used to determine the wa-
ter content. E & E calculated that 38 percent of the extracted liquid was water;
therefore, it was decided that the water correction factor (38 percent) would be
applied to the total measured liquid, and that volume would be reported as total
NAPL recovered. Tables 2-5, 2-6, 2-7, and 2-8 tabulate, for each quarter, the
weekly NAPL thickness measurements, visually estimated extraction volumes
each week for wells meeting the extraction criteria, and total NAPL extracted
based on quarterly drum gauging and the water correction factor of 38 percent.

2.1.1 LNAPL

During each of the four quarters, measurable LNAPL thickness (equal to or
greater than 0.01 feet) was detected in four FWDA wells (EW-10s, EW-15s, EW-
23s, and MW-56s) with thicknesses ranging from a minimum of 0.01 feet in EW-
10s, to 4.47 feet in EW-23s, both during the third quarter. Monitoring well EW-
10s is the only well located outside the barrier wall that contained méasurable
LNAPL; no LNAPL has been present in EW-19s located between EW-10s and
the Willamette River. Although LNAPL was measured at thicknesses greater
than 0.4 feet in EW-10s twice in 2007, the LNAPL dissipated when a bailer was
inserted for extraction; therefore, no LNAPL was extracted during the year.
LNAPL was also measured each of the four quarters in EW-18s; located inside
the barrier wall in the TFA; at a thickness of 0.04 feet during the first, 0.25 feet
during the second, 0.68 during the third, and 0.12 during the fourth quarterly
monitoring event.

2-2
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. 2.1.2 DNAPL

During each of the four quarters, measurable DNAPL thickness (equal to or
greater than 0.01 feet) was regularly detected in three FWDA wells (MW-20i,
MW-Ds, and MW-Gs) with thicknesses ranging from a minimum of 0.14 in MW-
Gs, during the first quarter, to 9.29 in MW-Gs, during the fourth quarter. Extrac-
tion was warranted 98 percent of the time for MW-20i, 52 percent for MW-Ds,
and 37 percent for MW-Gs. DNAPL was also detected in the FWDA in EW-9s
three of the four quarters and in EW-2s during the fourth quarter, but never war-
ranted extraction. Located within the barrier wall in the TFA, DNAPL was de-
tected each quarter in EW-1s, MW-221, and EW-8s. Thicknesses ranged from a
minimum of 1.75 feet in EW-8s, during the second quarter, to 3.57 feet in MW-
221, during the second quarter.

2. NAPL Measurements and Extraction

DNAPL was measured in MW-22j at 2.27 feet, 3.57 feet, 3.17 feet, and 3.42 feet
during the 1%, 2", 3 and 4™ quarters, respectively. Within the last two years, the
only other time DNAPL was detected in MW-22i was in July 2006. Prior to that
DNAPL was reported in MW-22i from 1997 to 2000, as shown in Figures 5-22A
through 5-22G of the CSM. In July 2006, Clearwater used a bailer to extract from
the bottom of the well. The extracted liquid appeared to be water with globules of

oy DNAPL interspersed throughout. The DNAPL appeared to have a low viscosity,

. was translucent in appearance, and had a gasoline-like odor. However, recently
the DNAPL observed on the probe at this well has been more typical of other
DNAPL observed at the site; a moderate to high viscosity and an opaque black
color. Since the DNAPL appears to be in globules, rather than a distinct layer at
the bottom of the well, the DNAPL thicknesses measured during the monitoring
period may not accurately reflect the amount of DNAPL in the well. Since MW-
221 is within the barrier wall, no further extractions have taken place.

2.1.3 NAPL Summary

Based on drum gauging and a 38 percent water content correction factor, a total of
approximately 50 gallons of NAPL was extracted from January 1, 2007 through
December 31, 2007. Historical cumulative NAPL extraction is presented in Table
2-9, and shown graphically in Figure 2-6. As of December 31, 2007, a total of
approximately 6,207 gallons of NAPL have been extracted from site wells since
February 1993.

2.1.4 Alternative Pumping Pilot Test

In April of 2006, an alternative pumping method was pilot tested to evaluate the
} potential effectiveness of utilizing an automated LNAPL extraction system. The
‘ description of this pilot test was inadvertently left out of the 2006 O&M Annual
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2. NAPL Measurements and Extraction

Report and is, therefore, being reported at this time. The pilot test consisted of a ‘
skimmer pump, which operated on a float system to allow for fluctuations in

LNAPL thickness. A membrane sensor distinguished between LNAPL and

groundwater, allowing only LNAPL to enter the pumping chamber. However, at

the end of the pilot test nearly all liquid extracted was water, indicating the

LNAPL at the site is not compatible with the selected pump. The pilot test and

results are presented in Appendix C.

2-4
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Water Level Monitoring (Manual
and Continuous Water Level Data
Collection)

E & E conducted manual water level gauging on a quarterly basis for all site wells
and collected continuous automated data from a subset of the wells using trans-
ducers. Quarterly monitoring activities included collection of groundwater eleva-
tion data in the 79 monitoring wells located onsite and on the adjacent Burlington
Northern and Metro (Willamette Cove area) properties. This section of the report
presents a summary of the data collected during the monitoring period from Janu-
ary 1, 2007 through December 31, 2007.

¢ Quarterly manual water-level measurements (low tide event) and
¢ Continuous hydraulic-head measurements (transducers).

This section also includes a discussion of vertical and horizontal gradients ob-
served at the Site. Resulting groundwater contour maps constructed for the shal-
low unconfined aquifer for each quarter (Figures 2-2, 2-3, 2-4, and 2-5) and trans-
ducer plots of groundwater elevation (Figures 3-1 through 3-7) are also presented
and discussed. Groundwater monitoring data provide information on the impact
of the upland soil cap and impermeable cap on groundwater flow at the site.

Manual measurements of static groundwater-levels were conducted on February
13,2007, June 18, 2007, September 26, and December 17, 2007; during low tide.
Measurements were collected at all site wells with the exception of MW-7(wc) in
the third quarter which was inaccessible due to a rusted lock.

Based on the manually-measured groundwater levels, shallow groundwater eleva-
tion contour maps were developed for each of the three quarters (Figures 2-2, 2-3,
2-4 and 2-5). The groundwater elevation data for each quarterly monitoring event
are included in Tables 2-1, 2-2, 2-3, and 2-4.

Groundwater level data were collected using pressure transducers that monitored
groundwater level fluctuations on a half-hour basis at select monitoring wells sur-
rounding the barrier wall for the entire monitoring period. The majority of these
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3. Water Level Monitoring

wells (14 of 16 wells) are located along the riverfront portion of the barrier wall.
This includes well clusters MW-36, MW-37, MW-44, and MW-45, and the shal-
low wells in clusters MW-40 and MW-41. Transducers were also installed in two
upland well locations, MW-52s and MW-53s. Data downloaded from the trans-
ducer for the first quarter cover the period from November 9, 2006 through Feb-
ruary 13, 2007; the second quarter covers the period from February 13, 2007
through June 18, 2007; and the third quarter covers the period from June 18, 2007
through September 26, 2007. After downloading the third quarter data the trans-
ducers were programmed to take readings for the fourth quarter. However, when
data was downloaded from the transducers during the fourth quarter gauging
event, it was discovered that they had been improperly programmed and had only
collected data for approximately two days. The two days of data was downloaded
and reviewed to ensure the transducers were working properly; the transducers
were then re-programmed to take readings for the first quarter of 2008. Since the
two days of data is a small time frame compared to the reporting periods, it has
not been included in this report.

Transducer plots were prepared for selected moni'toring wells (MW-36s, MW-
37s, MW-44s MW-45s, MW-52s, and MW-53s) inside and outside the barrier
wall as shown in Figures 3-1 through 3-7. The transducer plots compare water-
level elevations inside the barrier wall versus water-level elevations outside the
barrier wall, river elevation, and precipitation data. Figure 3-1 shows a compre-
hensive plot of transducer data from October 2003, when transducers were ini-
tially installed, to September 26, 2007, for the shallow wells in the FWDA. To
show more detailed water level fluctuations, Figures 3-2 and 3-3 show transducer
data during the November 2006 through September 2007 monitoring period, and
over a selected three-day period in February 2007, respectively. Similarly, Fig-
ures 3-4, 3-5, and 3-6 show transducer data for the TFA for the same time periods
as Figures 3-1 through 3-3. Figure 3-7 shows data for upland wells from March
23, 2006 to September 26, 2007.

River stage data were recorded on a half hour basis from USGS station number
14211720, located on the upstream side of the Morrison Bridge, and corrected to
river stage adjacent to the McCormick and Baxter site [(Morrison Bridge data)-
(0.1 ft)]. River stage elevation data were collected relative to the Portland River
Datum and are corrected to NAVDS88 (+5.001 feet).
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3. Water Level Monitoring

3.1  Shallow Groundwater Flow Direction and Horizontal
Gradients

As shown in Figures 2-2, 2-3, 2-4 and 2-5, the shallow horizontal groundwater
gradient within the barrier wall is independent of that outside the barrier wall.
Shallow groundwater elevations at the bluff side of the barrier wall are lower in-
side the barrier wall while shallow groundwater elevations towards the river are
lower outside the wall than inside the barrier wall. The shallow groundwater
horizontal gradient inside the barrier wall is flat (ranging from 0.00013 ft/ft to
0.00025 ft/ft) compared to the shallow horizontal gradient (ranging from 0.005
ft/ft to 0.03 ft/ft) outside the barrier wall. Inside the wall the gradient is towards
the former waste disposal area (FWDA) (west). Outside the barrier wall, shallow
groundwater flow is diverted around the barrier wall towards Willamette Cove
and the Willamette River. This is consistent with previous reporting periods.

Since the installation of the impermeable cap in 2005, elevation differences inside
versus outside the wall have increased, indicating a significant reduction in rain-
water entering the barrier wall area through the riparian area and a small amount
of precipitation infiltrating between the edge of the impermeable cap liner and the
top of the barrier wall. Prior to installation of the impermeable cap, the elevation
difference outside versus inside at the bluff side of the wall averaged 1-foot. Af-
ter installation, elevation differences are approximately 3.5 to 4 feet.

3.2 Vertical Gradients

Vertical groundwater gradients were calculated using manual data from each of
the three quarterly low-tide gauging events for well clusters MW-36, MW-37,
MW-40, and MW-41 (located in the FWDA), and well clusters MW-44 and MW-
45 (located in the Tank Farm Area [TFA]). Because the measurements are taken
during low-tide conditions, these vertical gradients represent low-tide conditions.
Vertical gradients calculated from manual measurements for each of the four
quarters are summarized in Tables 3-1, 3-2, 3-3, and 3-4. Vertical gradients in-
side and outside the barrier wall along the river are best observed on Figures 3-2
and 3-3 for the FWDA and Figures 3-5 and 3-6 for the TFA. Figures 3-2 and 3-5
illustrate overall trends during the previous year, while Figures 3-3 and 3-6 pro-
vide a more detailed view of vertical gradients between the shallow, intermediate,
and deep wells in relationship to river levels and tide cycles over a three-day pe-
riod.

In general the gradient between the shallow zone inside the barrier wall and the
intermediate and deep zone is strongly downward. From the transducer hydro-

graphs, it is clear that the hydraulic connection between the shallow zone within
the barrier wall and deeper zones is minimal and, where present, retarded. Thus,
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3. Water Level Monitoring

the relatively strong downward gradient is not indicative of significant groundwa-
ter flow to the deeper zones. The vertical hydraulic conductivity is apparently
very low within most of the barrier wall increasing slightly in the FWDA. The
shallow zone within the barrier wall at MW-44 well (within the TFA) cluster ap-
pears to be solely influenced by precipitation as can be seen by the lack in re-
sponse to the sharp decline in the River levels between 1/7/2007 and 2/11/2007
depicted in Figure 3-5. The shallow zone in the TFA shows an approximately 1.5
foot increase during the rainy season and decline into the third quarter as precipi-
tation decreased. While the shallow zone within the FWDA appears to be influ-
enced both by precipitation and the Willamette River stage (or the intermediate
and deeper zones) as can be seen in Figure 3-2 where the shallow zone, although
showing a dampened response, mimics the intermediate and deep zones and the
Willamette River level.

The shallow zone outside the barrier wall follows the river stage closely, both in
the FWDA and TFA, with a smaller amplitude (where the River stage may vary
by 2.5 to 3 feet during tidal cycles, the shallow zone varies by 0.5 to 1 foot). 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. Heavy rains in
mid-December and early January illustrate the degree to which the intermediate
and deep wells both inside and outside the wall in the FWDA and TFA mimic
river levels. When river levels change quickly, vertical gradients during low and
high tide remain stable inside the wall, and during high tide outside the wall, both
in the FWDA and TFA. However, vertical gradients outside the wall during low
river stages when the tidal amplitude is greater switch between an upward and
downward gradient between the shallow, intermediate and deep zones in both the
FWDA and TFA.

Hydrographs for the shallow zone inside and outside the barrier wall for upland
wells (MW-52s and MW-53s) are presented in Figure 3-7. The shallow zone, in-
side and outside of the barrier wall, appears to react subtly to precipitation and is
not affected directly by river levels. Because the shallow water zone is not be-
lieved to be hydraulically connected across the barrier wall divide (i.e., the barrier
is embedded into the underlying silt), this observation can best be explained by
the infiltration of rain water from the edge of the impermeable cap to the inside of
the barrier wall. This supposition is based on the design of the impermeable cap
that terminates directly over the barrier wall and does not provide for overlap (see
Site-Wide Record Drawing 9) (E & E 2007). Given that wells located inside the
barrier wall are also located within the footprint of the impermeable cap and a 2-
to 4-foot amplitude difference in shallow water levels is observed, we believe the
volume of rainwater leakage along the upland edges of the impermeable cap is
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3. Water Level Monitoring

‘ small. The amplitude difference is largest during periods of heavy precipitation
and becomes smaller as precipitation decreases seasonally. This would be ex-
pected as outside the barrier wall, the shallow zone is receiving infiltrating pre-
cipitation over a large area, while the infiltration from precipitation into the bar-
rier wall 1s minimal.
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3. Water Level Monitoring
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2006 Groundwater Assessment
Summary

The most recent comprehensive groundwater sampling event at the Site took
place from April 24, 2006 to May 22, 2006. A detailed description of the sam-
pling event including sampling methodology, handling, analysis, and sampling
results is presented in Attachment H of the 2006 O&M Report (E & E 2007). A
summary of the sampling results is re-presented here to compare to MCLs to re-
flect comments from the EPA regarding the use of Alternate Concentration Limits
(ACLs) as comparison criteria. The next groundwater sampling event is sched-
uled for May 2010.

- A total of 79 wells were sampled in Spring 2006. The samples were analyzed for
. total metals, Pentachlorophenol (PCP), and Polyaromatic Hydrocarbons (PAHs).
During the Second Five-Year Review (DEQ 2006) the EPA determined that
ACLs were not valid as substitutes for Maximum Concentration Limits (MCLs)
in groundwater at any site. However, to provide additional comparison criteria,
sample results were compared to both ACLs and MCLs in attachment H of the
2006 O&M Report (E & E 2007). In this and all subsequent reports, ACLs will
not be included for comparison purposes in sampling result summary tables or
sample result discussions, only MCLs will be used. Refer to Table 4-1 for the
updated groundwater sampling results table.

Figures presented in the 2006 O&M Report (E & E 2007) summarized the sample
results for arsenic and chromium, copper and zinc, and PCP and PAHs. Results
were displayed based on ranges of concentrations, not necessarily associated with
a corresponding MCL, because MCLs are not available for all analytes tested. In
this and all subsequent report figures, sample results will be graphically presented
based on comparison with the analytes’ corresponding MCL reference criteria;
MCL criteria are available for total metals, PCP, and benzo (a) pyrene. Refer to
Figures 4-1 through 4-12 for the updated groundwater sampling result figures.

The MCL for arsenic (0.01 mg/L) was exceeded in water from more than half of
p the wells that were sampled. The samples that exceeded the MCL for arsenic
'. were from all water-bearing zones (shallow, intermediate, and deep). In addition,
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4. 2006 Groundwater Assessment Summary

water from sixteen of the sampled wells exceeded the MCL for PCP of 1.0 pg/L. '
Water from 11 of 78 wells exceeded the MCL for benzo(a)pyrene of 0.2 pg/L.
The majority of the exceedances of the MCL for benzo(a)pyrene were in water
from wells located in the shallow aquifer in the FWDA or TFA primarily in areas
where measurable creosote is present in wells or residual creosote is thought to
remain.

In general, the lateral distribution of dissolved phase contaminants in groundwater
was as anticipated, with the highest PAH concentrations detected in known source
areas (i.e., FWDA, TFA and central processing area). The lateral distribution of
total metals was less distinctive, but higher concentrations were generally found
in the source areas or wells downward gradient as compared to wells upward gra-
dient from known source areas. With respect to barrier wall well clusters, no dis-
cernable vertical trend was observed of contaminants either increasing or decreas-
ing with depth. In barrier wall well clusters MW-38, MW-39, and MW-43, PAH
concentrations increased with depth, while in well clusters MW-37 and MW-45
PAH concentrations decreased with depth. Still other well clusters contained the
highest contaminant concentration in the intermediate well such as well clusters
MW-36 and MW-44.
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Summary

During the monitoring period, there was not sufficient accumulation of LNAPL to
warrant extraction from wells outside the barrier wall. DNAPL was extracted
from three wells located outside the barrier wall in the FWDA. A total of ap-
proximately 80 gallons of liquid (NAPL / water mixture) were extracted during
the monitoring period, corresponding to an estimated 50 gallons of NAPL.

Shallow groundwater elevation and gradient during this reporting period at the
McCormick and Baxter site are generally consistent with conditions observed dur-
ing previous reporting periods. Horizontal gradients are the greatest during peri-
ods of high precipitation and decrease during low precipitation. Groundwater

3 flow inside the barrier wall remains flat, while outside the wall, shallow ground-
‘ water flow is diverted around the barrier wall to the northwest, and south.

Under stable river conditions, vertical groundwater gradient figures indicate that
gradients are generally downward during low and high tide inside the wall in the
FWDA and TFA, with the exception of an upward gradient during high tide in the
TFA. Outside the wall, during low tide, vertical gradients are downward between
shallow to intermediate, shallow to deep, and intermediate to deep zones. During
high tide, outside the wall, vertical gradients tend upward between shallow to in-
termediate and shallow to deep and downward between intermediate to deep. The
gradient between the intermediate and deep zones inside and outside the wall are
very low (on the order of 0.001 f/ft).

Groundwater at the site is contaminated at levels that exceed MCLs, as antici-
pated. The next groundwater sampling event is scheduled for May 2010. Sam-
pling summary results tables and figures from the 2006 sampling event are in-
cluded in this report. The 2006 event was previously discussed in the 2006 O&M
Report (E & E 2007).

Based on the observations made through the 2007 reporting period, it appears that
the barrier wall and cap are functioning as intended to divert groundwater flow
and rainwater infiltration around source areas contained within the barrier wall..
Q‘_r NAPL does not appear to be increasing significantly in any of the observation
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5. Summary

wells and the overall rate of extraction of NAPL appears to be reaching a plateau. '
It should be noted that NAPL collection approaches have changed over time, in )
terms of pumping approaches and the number of wells from which NAPL was

extracted. However, as NAPL extraction rates stabilize, the overall strategy for

collecting NAPL from the site may warrant re-evaluation, taking into considera-

tion the total volume of NAPL anticipated to remain at the site and the potential

for future migration of residual NAPL.

At this time, it is anticipated that future O&M activities will be conducted in ac-
cordance with the O&M Plan, including groundwater gauging and NAPL extrac-
tion activities.
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Cumulative NAPL Recovery as of December 31, 2007
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FWDA SHALLOW GROUNDWATER INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL
October 20, 2003 through September 26, 2007
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Figure 3-2
FWDA GROUNDWATER ELEVATIONS INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL

November 9, 2006 through September 26, 2007
McCORMICK and BAXTER CREOSOTING COMPANY
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Figure 3-3
FWDA GROUNDWATER ELEVATIONS INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL
February 14, 2007 through February 17, 2007
McCORMICK and BAXTER CREOSOTING COMPANY
PORTLAND, OREGON
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Figure 3-4
TFA SHALLOW GROUNDWATER INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL
October 20, 2003 through September 26, 2007
McCORMICK and BAXTER CREOSOTING COMPANY
PORTLAND, OREGON
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Figure 3-5
TFA GROUNDWATER ELEVATION INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL

November 9, 2006 through September 26, 2007
McCORMICK and BAXTER CREOSOTING COMPANY
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Elevation (ft. NAVD88)

Figure 3-6
TFA GROUNDWATER ELEVATION INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL
February 14, 2007 through February 17, 2007
McCORMICK and BAXTER CREOSOTING COMPANY
PORTLAND, OREGON
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Figure 3-7
UPLAND SHALLOW GROUNDWATER INSIDE THE BARRIER WALL vs OUTSIDE THE BARRIER WALL

March 23, 2006 through September 26, 2007
McCORMICK and BAXTER CREOSOTING COMPANY

PORTLAND, OREGON
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