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Introduction

This report presents a modeling evaluation of contaminant attenuation along groundwater
flow paths in the Fill Unit between a nearshore monitoring well and the sediment
bioactive zone at the Port of Bellingham (Port) Georgia-Pacific West Site (Site), located
in Bellingham, Washington (Figure 1). The modeling approach is consistent with the
memorandum entitled “Modeling Approach to Assess Groundwater Screening Levels
Protective of Sediment and Surface Water” (Aspect and Anchor QEA, 2011), which was
reviewed and approved by Washington State Department of Ecology (Ecology).

As presented in the modeling approach memorandum and described in detail below, the
modeling addresses only groundwater transport of upland contaminants to the sediment
bioactive zone. It does not address transport of contaminants caused by flow of
groundwater up through contaminated sediment; this mechanism is being addressed in
remedial design for the Whatcom Waterway cleanup action.

Scope and Purpose

Numerical modeling of groundwater flow and solute transport was performed to quantify
the effect of physical mixing on contaminant concentrations in Fill Unit (upland)
groundwater approaching the Whatcom Waterway. Mixing of surface water and
groundwater within the nearshore groundwater system can be a significant component of
natural attenuation of contaminants in groundwater prior to discharge to marine sediment
and water. Because Site groundwater is not a practicable source of potable water (Aspect,
2009), discharge to the marine environment is groundwater’s highest beneficial use.
Therefore, groundwater screening levels are based on protection of marine water and
sediment in the adjacent Whatcom Waterway/Bellingham Bay, and the conditional point
of compliance is porewater quality in the bioactive zone (upper 12 centimeters) of
sediments. For this evaluation, attenuation of upland groundwater contaminants was
modeled between specified upland points and the conditional point of compliance.

Modeling was performed along two 2-dimensional cross sectional transects positioned
along groundwater flow paths, at the locations shown on Figure 2. The first transect
(Caustic Plume transect) is located in the Caustic Plume subarea of the Site, an area with
high pH and elevated dissolved mercury concentrations in groundwater. The second
transect (Law-1 transect), located within portions of the Caustic Plume and Confined
Nearshore Fill subareas, runs through a former wastewater settling basin that was
subsequently filled. Monitoring well Law-1, located north* of the former basin and next
to the shoreline on this transect, has shown elevated dissolved mercury concentrations.
As alluded to in Aspect and Anchor QEA (2011), modeling was not performed for the
Acid Plant Area since its nearshore groundwater concentrations are below the most

! Consistent with previous Site reports, this report contains directional references relative to “Mill
north” as established by GP, with the “Mill north” axis approximately 45 degrees west of true north
(see direction arrows on Figure 1). In the “Mill north” reference, the Whatcom Waterway is oriented
east-west on the north side of the Site.
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stringent screening levels based on protection of marine water and sediment, as described
in the RI.

The degree of attenuation presented in this report is expressed as an attenuation factor
(AF), defined as the ratio of contaminant concentration in groundwater at a monitoring
well (or other upland location) to the predicted concentration at the point of discharge to
the sediment bioactive zone. The AFs will be used to establish numerical groundwater
screening levels at upland locations that are protective of both sediment quality and water
quality in the sediment bioactive zone. That step will be conducted as part of the RI/FS.
Specifically, the groundwater screening level applied at a shoreline monitoring well will
be the porewater concentration in assumed equilibrium with a sediment concentration
equal to the sediment quality standard (SQS) multiplied by the model-predicted
attenuation factor (Aspect Consulting and Anchor QEA, 2011).

The AFs account only for physical attenuation of contaminants through mixing with
surface water within the groundwater system. This physical mixing is independent of any
chemical-specific properties; as such the AFs are applicable to all Site contaminants.
Additional attenuation processes, such as biodegradation of organic constituents or
irreversible precipitation of metals, would result in additional attenuation beyond the
AFs, resulting in the application of a conservative AF.

Report Organization
The remainder of this report presents:

» A brief overview of hydrogeologic conditions at the Site relevant to model
development;

* Model development and calibration; and
* Development of AFs.

Hydrogeologic Conditions

The Site is located adjacent to surface waters of Whatcom Waterway and Bellingham
Bay. Detailed Site geology and hydrogeology are described in the Draft Remedial
Investigation Report (Rl Report; Aspect Consulting and Anchor QEA, 2010). A brief
overview of relevant hydrogeologic conditions is provided below.

The three hydrogeologic units of primary interest at the Site include, from surface down,
a Fill Unit consisting of several different types of upland and dredge fill materials, a low-
permeability Tidal Flat Aquitard, and a Lower Sand Unit. Beneath the Lower Sand is a
fourth unit - an older, low-permeability Glaciomarine Drift unit comprised of stiff
silt/clay with occasional sand and gravel lenses.

The Fill Unit contains a shallow unconfined aquifer which is hydraulically separated
from the Lower Sand aquifer by the intervening Tidal Flat Aquitard, where present.

Water table elevation contours and interpreted groundwater flow directions in the Fill
Unit are shown on Figure 3. Groundwater in the Fill Unit discharges to the Whatcom
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Waterway or Bellingham Bay. Fill Unit groundwater flow within the Confined Nearshore
Fill/Chemfix Area is also influenced by a low-permeability berm constructed along the
shoreline to contain the dredge-fill material placed south of it. As part of an Interim
Action for the Whatcom Waterway, the intertidal zone north of the berm was capped with
a high-permeability sand and gravel mix in 2001. Additional capping of the area is
planned as part of Whatcom Waterway cleanup activities. The high permeability sand
and gravel cap materials have only minor influence on groundwater flow within and
south of the berm; however, as a result of adding the additional cap thickness, a longer
groundwater flowpath will be created, which can increase attenuation of contaminant
concentrations at the conditional point of compliance.

The Tidal Flat Aquitard underlying the Fill Unit across much of the Site is comprised of
stratified, low permeability silt and silty sand, which impedes vertical movement of
groundwater between the overlying Fill Unit and the underlying Lower Sand Unit. The
Tidal Flat Aquitard is absent in the northeastern portion of the Site, but is continuous in
the two areas where groundwater models were constructed for this assessment. Based on
water level data collected in Fall 2009 and Spring 2010, groundwater levels are typically
1 to 6 feet higher in the Fill Unit than in the Lower Sand Unit, confirming the
effectiveness of the Aquitard as a hydraulic barrier between the upper and lower aquifer
units.

The Lower Sand Unit consists of marine sands and is laterally continuous across the Site.
The Lower Sand Unit is a confined aquifer and is in direct contact with surface water of
Bellingham Bay or the Whatcom Waterway where the Tidal Flat Aquitard pinches out or
has been removed by historical dredging activities.

Changes in tidal stage produce changes in groundwater elevations within the Fill Unit
and Lower Sand, which are observed in certain wells at the Site. Observed tidal influence
in the Fill Unit is limited to nearshore wells, with tide-induced variability in groundwater
elevations on the order of 1 foot within about 100 feet of the shoreline, and diminishing
to negligible further inland. The low permeability berm in the Confined Nearshore
Fill/Chemfix Area significantly mutes tidal response behind the berm, with only minor
response observed in well Law-1 despite being located less than 50 feet from the
shoreline.

Tidal influence is more prominent in the Lower Sand Unit than in the Fill Unit, with
larger tide-induced groundwater level fluctuations extending further inland. The Lower
Sand Unit’s greater tidal response (tidal efficiency) is primarily due to its being a
confined aquifer, while the Fill Unit is unconfined. The tide-induced groundwater level
response in the unconfined Fill Unit is the result of water moving in and out of the
aquifer at the shoreline as tides rise and fall. Conversely, groundwater level response in a
confined aquifer such as the Lower Sand Unit is due largely to propagation of pressure
changes (tides) occurring at the interface of the Lower Sand Unit and the Waterway/Log
Pond or bay, more so than actual movement of water in and out of the aquifer (e.g.,
Ferris, 1951; Serfes, 1991).
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Model Construction and Calibration Methods

Cross sectional models were developed along two transects — termed the Caustic Plume
transect and the Law-1 transect (Figure 2). The transect locations were selected to
coincide with the expected shortest groundwater flow paths from contaminant source
areas to marine surface water. The Caustic Plume transect is aligned approximately
parallel with the local groundwater flow direction, along the inferred predominant
groundwater contaminant transport pathway extending from upgradient (southeast) of the
center of the caustic plume through wells CP-MWB1 and CP-MWB3 to Bellingham Bay.
The groundwater flow direction along this pathway was determined based on
groundwater level contours (Figure 3) and is supported by pH and mercury concentration
distributions in the Fill Unit groundwater.

The Law-1 transect is aligned north-south through the former wastewater settling basin
and the shoreline berm and parallel to the local groundwater flow direction through the
berm to the Whatcom Waterway. This transect includes well Law-1, a nearshore
monitoring well containing detectable concentrations of dissolved mercury. Although
groundwater mounding observed in the area of the former settling basin south of well
Law-1 likely results in eastward and westward components of groundwater flow that do
not parallel the transect, the orientation of this transect was selected to represent the
shortest groundwater flow path from the settling basin, through the berm and well Law-1.

The models constructed along the Law-1 and Caustic Plume transects simulate
2-dimensional groundwater flow and solute transport, assuming uniform hydraulic
properties in each unit represented in the model sections. The models simulate transient
groundwater flow induced by tidal fluctuations in Whatcom Waterway and Bellingham
Bay. Solute transport was simulated with groundwater advection and dispersion, but
assuming no chemical reactions (e.g., sorption, degradation). The models are suitable for
simulating diffuse groundwater flow and transport and associated physical attenuation,
but do not account for significant preferential flow pathways, such as former utility lines.
Site investigations have not identified any preferential pathways that would affect flow at
these transects; should such pathways be identified at other areas of the Site, model
results would need to be revisited to determine if they are applicable to those locations.

A single model was constructed for the Caustic Plume transect (model grid illustrated on
Figure 4). As compared to the Law-1 transect discussed below, the geometry of this
model was relatively simple, with no significant changes to current conditions
anticipated. The Caustic Plume transect consists of three layers representing the upland
Fill Unit, Tidal Flat Aquitard, and Lower Sand Unit. Two Fill Unit monitoring wells (CP-
MWB3 and CP-MWBL1) with continuous water level monitoring data from May 11 to
May 14, 2010 (tidal study from the RI Report) are located along this transect and provide
calibration points for the flow model.

Two models were constructed for the Law-1 transect, representing current conditions and
expected future conditions. The offshore area at the Law-1 transect (Log Pond) was
capped with clean sand and gravel to isolate mercury-impacted sediments as a Whatcom
Waterway interim action completed in 2001. A thicker sediment cap in the Log Pond
offshore from Law-1 is planned as part of the Whatcom Waterway final cleanup action;
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the capping is expected to be complete by 2013. The first model for this transect,
reflecting current conditions (model grid on Figure 5), was used to calibrate the
groundwater flow and transport parameters and assess AFs for current conditions. The
second model, reflecting additional capping, was used to predict AFs for long-term future
conditions (model grid on Figure 6). The transects for the current- and future-case models
are the same: located along an upland groundwater flow path, through the berm, and to
the Log Pond. Two Fill Unit monitoring wells (Law-1 and CP-MW03) and two Lower
Sand Unit monitoring wells (CP-MWO04 and CP-MWO05), from which continuous tidal
water level monitoring data are available from October 19 to October 22, 2009 (Aspect
and Anchor QEA, 2010), are located along the transect.

Numerical Model Codes

Groundwater flow and solute transport was simulated using versions of the finite
differences codes MODFLOW (McDonald and Harbaugh 1988) and MT3DMS (Zheng
and Wang, 1999), both of which are considered industry standards for groundwater flow
and transport modeling. MODFLOW allows for multiple types of boundary conditions
and heterogeneous aquifer hydraulic properties that are incorporated into a groundwater
flow model by the use of different packages or modules. In MODFLOW, the aquifer area
to be modeled is discretized vertically into a series of layers, and horizontally discretized
into a series of rows and columns. Within a layer, the resulting three-dimensional
rectangular blocks are termed cells. Within each cell, aquifer properties such as hydraulic
conductivity and storativity are assigned a constant value. Heterogeneity can be simulated
by varying aquifer properties between cells both horizontally and vertically; and groups
of cells representing similar aquifer material can be grouped into “zones” of like
parameters to represent Site hydrogeologic units.

MT3DMS is a solute mass transport code capable of simulating three-dimensional
advection, dispersion, and chemical reactions in groundwater flow, and is designed to be
used in conjunction with any block-centered finite-difference modeling code, including
MODFLOW. Features such as dispersion and chemical reactions can be turned on or off
as the situation requires. Values for the parameters defining the dispersion and, if used,
reaction terms in the model can be assigned to different model regions, allowing
simulation of heterogeneous physical and chemical conditions.

The models developed along each transect used different USGS-modified versions of
these codes best suited to the particular conditions of each model transect, as discussed
below.

Caustic Plume Subarea Transect Model Code
The Caustic Plume model was developed using the USGS code SEAWAT 2000
(Langevin et al., 2003) which simulates the variable density flow and solute transport
associated with the mixing of saltwater and fresh water. SEAWAT 2000 is a USGS code
that couples a version of MODFLOW2000, which has been modified to take into account
variable density, with solute transport simulated with MT3DMS. Density is determined
from solute concentration (salinity) calculated by the transport model.

PROJECT NO. 070188-001 « MAY 30, 2012 FINAL



ASPECT CONSULTING

Law-1 Area Transect Model Code
Because of the relatively extensive intertidal zone included in the Law-1 transect
(extensive low-slope sediment cap), the model code selected for this model needed to
account for cyclical drying and rewetting of model cells. The SEAWAT-2000 code is
unstable in this situation, and was deemed unsuitable for developing the Law-1 models.
Instead, the MODFLOW-2005 code with the Upstream Weighting Package (UPW)
utilizing the Newton Solver (NWT) was used. This version of MODFLOW is better able
to account for drying and rewetting of model cells in the intertidal zone, while providing
a stable solution. A drawback of this code is that it does not explicitly account for
variable density flow due to salinity differences. The effect of variable density was
accounted for by using equivalent freshwater head boundary conditions along the
Whatcom Waterway boundary. This approach is described in more detail in the following
section.

Model Grid and Boundary Conditions

Model grids and hydraulic property zones for the Caustic Plume transect model and the
current- and future-condition Law-1 transect models are shown on Figures 4, 5, and 6.
Each model was discretized and assigned hydraulic property zones based on the
hydrogeologic characterization presented in the draft RI (Aspect and Anchor QEA,
2010). The Log Pond cap thickness and extent in the future-condition Law-1 transect
model was developed based on remedial design information from Anchor QEA.

The upgradient hydraulic boundary conditions in each model were established using
constant, specified heads in the Fill Unit and the Lower Sand Unit while the shoreline
boundary condition was established as a transient, specified head representing changes in
tidal stage. The hydraulic head specified in the tidal boundary condition was based on a
6-minute interval, continuous tide measurements for Cherry Point reported by the
National Oceanic and Atmospheric Association (NOAA, 2011). Tide data were selected
to coincide with 3-day periods of continuous groundwater level monitoring from Site
wells collected during the RI field program (Aspect Consulting and Anchor QEA, 2010).
Tidal groundwater level monitoring data were available for select wells along the Law-1
transect for the period October 19 to 22, 2009, and for wells along the Caustic Plume
transect for the period May 11 to May 14, 2010. The tidal range (higher-high to lower-
low tide) at Cherry Point for these measurement periods were 10.7 feet and 8.3 feet,
respectively. Over the course of a full year, the average range at that station is about 9.0
feet. Therefore, the modeled tide ranges are 119 percent and 92 percent of average.

The transient flow and transport models were run by repeating the three days of tide data
for each transect multiple times until only minimal changes in modeled water levels and
solute concentrations occurred between each successive three-day period. The purpose of
this was to minimize the effect of initial groundwater head and solute concentration
conditions applied to the models. Time was discretized into stress periods. For each stress
period, the head applied at the tidal boundary condition was assigned based on the tide
stage. The stress period length was 6 minutes for the Caustic Plume transect calibration
and predictive model runs, or the finest scale at which tide data were available. Based on
the lack of significant tidal response at well Law-1, a longer stress period length of 24
minutes was used for this transect’s calibration and predictive model runs. Total model
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times for the calibration and predictive flow model runs were about 37 days at the
Caustic Plume transect and about 133 days at the Law-1 transect.

Since flow is assumed to be predominantly horizontal at depth, the bottom of the model is
simulated as a no-flow boundary. Another no-flow boundary truncates horizontal flow in
the Lower Sand offshore from the Site. For the Law-1 transect this boundary was located
at the approximate location of a groundwater divide assumed to be at the deepest part of
Whatcom Waterway. For the Caustic Plume transect, this boundary was located far
enough offshore so as to not affect model results.

Initial estimates of the upgradient boundary conditions were based on water level
contours and head measurement from monitoring wells reported in the draft RI.

The above general approach was implemented in each of the models. Specific details of
grid geometry and boundary conditions unique to each transect are described in the
following two sections.

Caustic Plume Transect
The grid for the Caustic Plume transect model is shown on Figure 4. It is made up of
three layers. The Fill Unit extends 1,400 feet from the upgradient boundary to the
Bellingham Bay boundary, and the Lower Sand extends another 400 feet offshore. The
horizontal grid spacing is 10 feet and refines at the shoreline to better simulate transport
in the sediment bioactive zone (point of compliance for groundwater discharge to the
marine environment).

The tidal boundary condition was selected from predicted tidal stage for the period May
11 to May 14, 2010, coinciding with the period of continuous water level data recorded in
wells located along the transect (CP-MWB3 and CP-MWB1). The tidal range (higher-
high to lower-low tide) for this measurement period was 8.3 feet, 92 percent of annual
average tidal range. Using a lower than average tidal range will produce a smaller than
average AF, resulting in a conservative prediction of AF. Recharge from precipitation
was not simulated because this transect is overlain by pavement, and there is no evidence
of significant local groundwater recharge (i.e., mounding) in the contoured water level
data from this area (Figure 3). Flow within the Fill Unit is primarily horizontal (one-
dimensional) and two targets (CP-MWB3 and CP-MWB1) between the two boundary
conditions provide a reasonable resolution for calibration.

The Caustic Plume transect model simulates variable density flow with SEAWAT, which
calculates head as an equivalent freshwater head, dependent on percent concentration of
marine water. A specified salinity concentration was added at the boundary conditions
representing Bellingham Bay water [marine water salinity of 25 parts per thousand (ppt);
Ecology, 1994] and the upgradient boundary (0 percent marine water).

Law-1 Transect
Flow paths along the Law-1transect are more complex than at the Caustic Plume.
Groundwater flows horizontally from the Fill Unit through the shoreline berm (end of the
Fill Unit) and then through the Log Pond sediment cap, where groundwater is distributed
across a broader intertidal zone before discharging, primarily vertically, to Whatcom
Waterway (Log Pond). The more complex flow paths required a more detailed grid
geometry (Figures 5 and 6). The grid is divided into seven zones representing the various
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geologic units and sediment caps. The Fill Unit and berm extend about 650 feet from the
upgradient boundary condition to the capped intertidal zone. The current and future
intertidal cap extends an additional 400 feet and the Lower Sand extends an additional
500 feet from the upland edge of the berm to the middle of the Whatcom Waterway
(boundary condition at groundwater divide).

The sediment cap was modeled by a thin layer at the surface representing the sediment
bioactive zone, overlying two thicker layers representing the remainder of the cap
thickness. Due to numerical model convergence problems?, the proposed future cap
required a thicker top layer than the current cap model in order for the model to converge.
Model convergence problems for the future-cap model were overcome by using a model
layer as thick as 5 feet adjacent to shoreline, only a fraction of which is saturated at high
tide and thinning seaward. As a result, simulated concentrations in the future-condition
sediment cap are averaged over a thicker portion of the cap. Because contaminant
attenuation increases closer to the mudline, the model-predicted concentrations in the
upper layer of the future-condition cap are conservative (i.e., the model overestimates
concentrations within the sediment bioactive zone and underestimates the AF).

The tidal boundary condition was selected from predicted tidal stage for the period
October 19 to October 22, 2009, coinciding with continuous water level data recorded in
wells located along this transect (Fill Unit wells Law-1, CP-MW02, CP-MWO03, and
Lower Sand wells CP-MW04 and CP-MWO05). The tidal range (higher-high to lower-low
tide) for this measurement period was 10.7 feet, which is 119 percent of the 9.0-foot
average range. Because SEAWAT-2000 could not be applied at this transect, heads
specified in the Whatcom Waterway boundary condition were approximated as
equivalent freshwater heads. Equivalent freshwater heads are calculated from the density
of marine water and height of the water column above the center of the boundary
condition cell. A salinity concentration of 25 ppt was used in the equivalent freshwater
head computation.

The bottom of the model cells representing the Waterway in the intertidal zone are above
the low tide elevation and go dry during each tide cycle, which creates a boundary
condition that is difficult to model with MODFLOW. To address the repeated wetting
and drying, the Waterway in the intertidal zone was modeled using active model cells
rather than directly applied boundary conditions, shown schematically on Figure 7. The
active model cells representing the Waterway in the intertidal zone were simulated as a
0.5-foot thick layer directly overlying the intertidal sediments. These cells were assigned
a very high hydraulic conductivity and were connected to an applied tidal boundary
condition with a cell bottom elevation below the lowest low tide, such that the applied
boundary cell would never go dry. Using this approach, the model cells act as an active
boundary condition, drying out when the tide falls below the cell bottom elevation and
rewetting with a head equal to the specified head of the waterway boundary condition as
the tide rises back above the bottom of each cell.

Recharge was applied to the top layer of the model over a portion of this transect (former
wastewater settling basin) that is unpaved. Evidence of the effect of recharge on

% The laterally extensive intertidal zone resulted in a large number of model cells along the top of the
future sediment cap wetting and drying twice daily with the tide changes.
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groundwater flow in this area is seen in groundwater mounding near wells Law-5 and
CP-MWO03 (Figure 3) that was observed in late summer (September 2009) and spring
(March 2010) water level measurements. It was necessary to include recharge in the
model to simulate the mound. Recharge was initially estimated as 10 percent of the 37
inches of average annual precipitation, but was also a calibration parameter in the model,
as described below. The final recharge rate after model calibration was about 35 percent
of annual precipitation, or about 13 inches per year.

For the transport model calibration runs, a specified concentration was added at the
boundary conditions representing Whatcom Waterway water (100 percent marine water)
and the upgradient boundary (0 percent marine water).

Hydraulic Property Zones

The groundwater flow model requires definition of several hydraulic parameters for each
material property zone: hydraulic conductivity (K), specific storage (Ss), and specific
yield (Sy). The material property zones representing the Fill Unit, Tidal Flat Aquitard,
and Lower Sand Unit in each model transect are depicted on Figures 4 through 6. The
Law-1 transect includes two additional zones: the lower conductivity berm at the
shoreline, and the current and future Log Pond sediment caps.

The transport models require definition of additional parameters. Values for dispersivity
(o) and effective porosity (ne) are applied uniformly throughout each model. The effect
of chemical diffusion is negligible compared to dispersion, and diffusion was not
explicitly simulated in the model. Conservative (nonreactive) transport was simulated so
parameters describing chemical reactions were not required.

Initial estimates of horizontal hydraulic conductivity for the Fill Unit and Lower Sand
Units were based on Site-specific slug test data presented in the draft Rl Report. Initial
estimates of other parameters were based on values commonly reported in the literature.
Certain parameter values were then adjusted in model calibration, as described below.
The initial estimates are presented in Table 1. Horizontal K values of other units were
based on typical values reported in Freeze and Cherry (1979). Vertical K was first
assumed to be 10 percent of horizontal K. Literature values were used as initial estimates
of a (Zheng and Bennett, 2002), ne, and storage parameters (Freeze and Cherry, 1979).

Model Calibration

The groundwater flow models were calibrated using an iterative process in which initial
estimates for aquifer parameters and the upgradient constant-head boundary cells were
adjusted within a reasonable range of uncertainty to produce simulated groundwater
elevations that best matched the measured Site data.

Methods
The models were calibrated in two steps. First the groundwater flow component of the
models were calibrated to water level data from Site monitoring wells, then the transport
component of the models were calibrated to estimated salinity in Site monitoring wells.

Parameters adjusted in the groundwater flow calibration were K, the ratio between
horizontal and vertical K (anisotropy), storage parameters (Ss and Sy), recharge (in the
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case of the Law-1 transect), and the upgradient constant head boundary elevation. Water
levels simulated by the model were compared to water levels measured in Site wells
during the tidal monitoring studies.

Once the flow models were reasonably calibrated to water levels, the transport models
were calibrated to salinity. The transport models were run until modeled salinity
concentrations over successive tide cycles approached steady state conditions. Total
model run times before steady state conditions were reached were on the order of 7 years
at the Caustic Plume transect and 20 years at the Law-1 transect. Dispersivity was
adjusted until the steady state percent concentrations of marine water predicted by the
models matched those estimated in Site wells along each transect.

For the Caustic Plume area, there are high concentrations of chloride and dissolved solids
resulting from historical releases of sodium chloride brine, therefore, groundwater
specific conductance and chloride concentrations were not suitable for estimating percent
seawater in Site monitoring wells. Instead, percent marine water concentration at each
well was estimated based on measured bromide concentration at the well, a marine water
bromide concentration for Bellingham Bay of 45 milligrams per liter (mg/L)?, a
concentration of 0 mg/L in ambient groundwater, and assuming simple mixing. Estimated
percent marine water concentrations along the Caustic Plume transect were 11 percent at
nearshore well CP-MW3B and 0 percent at well CP-MWB1 located roughly 400 feet
inland. Estimated percent marine water concentrations along the Law-1 transect were 5
percent at Law-1, and 0 percent at inland Fill Unit well CP-MWO03 and Lower Sand wells
CP-MWO04 and CP-MWO05 (CP-MWO04 is on both transects; Figures 4 and 5).

Calibration Results for Caustic Plume Transect
Figures 8 and 9 show the transient water level calibration for wells CP-MWB3 and CP-
MWBL, respectively. Plots comparing mean head observed at the wells to mean head
calculated by the model are presented in Figure 10 and the observed and calculated tidal
range (higher-high minus lower-low) for the targets are plotted in Figure 11. Figure 12
shows in cross section modeled water elevations along this transect at high and low tides.
Figure 13 shows modeled contours of percent marine water in cross section. Table 2
summarizes the water level and salinity calibration results, and Table 3 summarizes the
final calibrated input parameters.

The calibration at CP-MWB3 on the Caustic Plume transect reasonably matches the
average water level and the magnitude of tidal variability at this well (Figure 8 and Table
2); however, the timing of the modeled high and low heads show a lag relative to the
measured heads. Efforts to improve the calibration by increasing the horizontal K or
decreasing Sy reduced the lag between modeled and measured water level changes, but
produced much poorer calibration to the average water level and magnitude of the
variability, with low modeled average water levels and high modeled variability. The
reason for the lag in the model is uncertain, but may be associated with vertical or
horizontal heterogeneity in the Fill Unit that is not accounted for in the model. Lacking

® Bromide concentration for Bellingham Bay was estimated based on typical bromide concentration of
65 mg/L in pure seawater with salinity of 35 parts per thousand (ppt) and the lower salinity in
freshwater-diluted Bellingham Bay water of about 25 ppt (Hem, 1985 and Ecology, 1994).
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direct evidence to support incorporating additional heterogeneity, the results of modeling
presented in Table 2 and Figure 8 are considered the best achievable calibration.

Water levels were not measured in lower sand monitoring wells during the May 2010
tidal study, and calibration to tidal response in the lower sand at the Caustic plum transect
was not possible. Instead, because the lower sand is assumed to be homogeneous, the
hydraulic parameters for the lower sand derived from the Law-1 transect calibration
(discussed below) were applied to the lower sand in the caustic plume transect. Water
level data in CP-MWO04 collected as part of the October 2009 data were also used to
guide selection of the upgradient boundary condition in the lower sand. Since the
attenuation being simulated at the Caustic Plume transect is the result of mixing within
the Fill Unit aquifer, predicted attenuation factors are not affected by flow in the Lower
Sand.

The modeled water level at CP-MWBL1 is about 0.4 feet lower than the measured water
level (Figure 9 and Table 2). This well is located in an area with a steeper hydraulic
gradient than the rest of the Fill Unit along this transect (Figure 3), which may reflect
heterogeneity in the Fill Unit. Attempts to improve the calibration at CP-MWBJ1, such as
increasing the upgradient boundary condition water level elevation or reducing the
hydraulic conductivity of the Fill Unit, resulted in a poorer calibration at well CP-MWB3
and were not considered to improve the overall model calibration. Model calibration
would be improved by assigning a zone with lower hydraulic conductivity extending
from near CP-MWABL to the east end of the model. This modification was not performed,
but would reduce the modeled groundwater flow rate in the Fill Unit, in turn increasing
the modeled AF relative to the model calibration presented in Table 2 and Figures 8 and
9. Based on these observations, the calibration without an additional lower hydraulic
conductivity zone will result in conservative estimates of AFs and this calibration was
retained for the predictive model runs.

The calibration to salinity at this transect is reasonable (Table 2), matching the salinity at
well CP-MWB3. This calibration was achieved using a longitudinal dispersivity of 13
feet. The average groundwater travel time from well CP-MWB3 to the point of discharge
at the shoreline can be estimated from the transient transport model as the time required
for the modeled concentration at the shoreline to equal half the eventual maximum
concentration at the shoreline. Without sorption and retardation the average transport
time over the 85 foot distance between CP-MWB3 and the shoreline was 100 days,
giving an average groundwater advective velocity of 0.9 feet per day (ft/day).

By comparing the modeled high-tide and low-tide groundwater elevation contours on
Figure 12, it is apparent that the inland extent of tide-induced groundwater changes in the
Fill Unit is limited to distances about 150 to 200 feet from the shoreline. Most of the tidal
variability is limited to upland areas within 50 feet of the shoreline, consistent with the
measured tidal study data. The confined Lower Sand has a much lower storage
coefficient, and, as expected, tidal variability extends further inland.

Final calibrated input parameters (Table 3) were only slightly changed from the initial
estimates. Horizontal K in the Fill Unit was increased from 2.6 to 6 ft/day, well within
the range of estimated K for this unit based on slug test results (Aspect, 2010). The
calibrated Sy for the unconfined Fill Unit was reduced to 0.01, a reasonable value given
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that the nearshore aquifer material likely does not fully drain between successive high
and low tides. The upgradient boundary conditions were slightly modified to improve the
calibration to mean water levels.

Calibration Results for Law-1 Transect
Figures 14 through 17 show the transient water level calibration for wells Law-1, CP-
MWO03, CP-MWO04, and CP-MWO05, respectively. Plots comparing mean head observed
at the wells to mean head calculated by the model are presented in Figure 18 and
observed and calculated tidal range for the wells are plotted in Figure 19. Figure 20
shows in cross section modeled water levels along this transect for current capped
conditions at high and low tides. Figure 21 shows modeled contours of percent marine
water in cross section. Table 2 summarizes the water level and salinity calibration results,
and Table 3 summarizes the final calibrated input parameters.

The water level calibration to Fill Unit wells Law-1 and CP-MWO03 (Figures 14 and 15
and Table 2) reasonably matches the average water levels, with Law-1 modeled at 0.1
feet greater than observed and CP-MWO03 essentially equal to the observed. The modeled
variability at Law-1 was slightly less than observed, but is considered a reasonable
match.

The water level calibration to Lower Sand Unit wells CP-MWO04 and CP-MWO0S5 is
presented on Figures 16 and 17 and Table 2. The modeled mean water level at CP-MWO05
was about 0.3 feet lower than observed and the mean water level at CP-MWO04 was about
0.1 feet higher than observed. The magnitude of the tidal variability was about 0.35 feet
higher than observed at CP-MWO05 and about 0.1 feet lower than observed at CP-MWO04.
Modeled heads also lag in time behind measured heads at both wells. Attempts to
improve calibration to mean water levels and/or the magnitude of the variability resulted
in greater lag, while attempts to reduce the lag resulted in poorer calibration to the
average and range in water levels. Some of the difficulty in calibrating to these wells is
that the Law-1 transect may not be parallel to groundwater flow in the Lower Sand Unit.

Figure 20 shows in cross section modeled water levels along this transect for current
capped conditions at high and low tides. Because of the presence of the low-permeability
berm at the shoreline and the relatively extensive intertidal sediment cap, the tidal
variability does not extend inland past the berm, which is consistent with the measured
tidal study data. In the confined Lower Sand Unit, tidal variability extends inland past
well CP-MWO04. Overall, the current calibration is acceptable for evaluating attenuation
of contaminants in the Fill Unit, Berm, and cap between Law-1 and the waterway.

The calibration to salinity at this transect is reasonable (Table 2), matching the salinity at
well Law-1. This calibration was achieved using a longitudinal dispersivity of 6.25 feet.
The average groundwater travel time from well Law-1 to the point of discharge at the
shoreline was 420 days, based on the time required for the modeled concentration at the
shoreline to equal half the eventual maximum concentration at the shoreline (measured at
the high tide line). Over this approximately 20 foot distance this equates to an average
advective velocity of less than 0.05 ft/day.
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Attenuation Factors

Attenuation that occurs between a shoreline monitoring well (e.g., Law-1 or CP-MWB3)
or other upland location and the point-of-exposure at the sediment bioactive zone is
expressed as an AF. The AF is calculated as Co/C, where C is the concentration at the
point-of-exposure and Cy is the concentration measured at the shoreline monitoring well.
For a given concentration at a shoreline monitoring well, the expected concentration at
the point-of-exposure assuming only physical attenuation can be calculated as Co/AF.
Conversely, for a given concentration at the point-of-exposure protective of surface water
and sediment quality, the concentration at an upland monitoring well that would attenuate
to that concentration can be calculated as Cy, = C x AF.

The calibrated groundwater flow and transport models were used to predict attenuation of
contaminants in groundwater due to tide-induced physical mixing prior to reaching the
sediment bioactive zone. For the Law-1 transect, attenuation was estimated for the
current condition and a future sediment cap condition expected to exist by 2013; for the
Caustic Plume transect the attenuation was estimated for current conditions only since
sediment capping is not planned during the Whatcom Waterway remediation. Modeled
attenuation factors were then compared to attenuation factors calculated for the Law-1
area based on mercury concentrations in shoreline well Law-1 and offshore sediment
porewater sample locations. The following g presents the modeled AFs, followed by
comparison to the empirically derived AFs.

Modeled Attenuation Factors

To determine the AF, additional transport model runs were completed in which a constant
concentration of 1 was applied at the location of shoreline monitoring wells Law-1 (Law-
1 transect) or CP-MWAB3 (Caustic Plume transect), while cells representing surface water
were specified to have a constant concentration of 0. The model then predicts C/C, for
each model cell, which can be inverted to arrive at the AF between Law-1or CP-MWB3
and any downgradient cell.

The Caustic Plume transect model was run as the current condition only, since sediment
capping is not planned in this area as part of the Whatcom Waterway cleanup action. Two
versions of the Law-1 transect model were run. The first version, reflecting current
conditions, was the calibrated model discussed above. The second version, reflecting the
future capped condition, includes an additional 4 to 5 feet of intertidal cap thickness
based on the current remedial design (Figure 6). The three models were run until modeled
concentrations approached steady state conditions.

Figure 25 shows AFs calculated from modeled C/C, at the Caustic Plume transect
between well CP-MWB3 and Bellingham Bay. Figures 26 and 27 show AFs calculated
from modeled C/C, at the Law-1 transect for current and future capped conditions,
respectively.

Table 4 presents maximum predicted concentrations (as percent of concentration at the
shoreline monitoring well) and associated AFs in the sediment bioactive zone for several
locations along the Law-1 transect and where the Fill Unit groundwater discharges to
surface water at the Caustic Plume transect.
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At the Caustic Plume transect, the maximum concentration in the sediment bioactive
zone was less than 1 percent of the concentration at shoreline well CP-MW3B. The
resulting AF is 180.

Modeled point-of-exposure concentrations and AFs at several locations were determined
for the current and future conditions at the Law-1 transect. For both current and future
cases, predicted groundwater concentrations are highest at the high tide line where most
of the Fill Unit groundwater discharges. The location of the high tide line differs between
the current and future capped cases, with the high tide line located at the berm edge for
current conditions, and about 60 feet north of the berm under the expected future
condition where placement of additional cap will raise the elevation of the intertidal area.
Predicted concentrations rapidly decrease further offshore, as groundwater flows through
the sediment cap.

For the current cap condition, the maximum concentration in the sediment bioactive zone
(at high tide line) is less than 2 percent of the concentration at well Law-1, producing an
AF of 76. Moving further offshore within the sediment cap, AFs increase markedly to
values exceeding 2,000 (Table 4).

For the future capped condition, the maximum concentration is less 0.2 percent of the
concentration at well Law-1, producing an AF of about 630. Calculated AFs for offshore
locations range from about 1,400 to tens of thousands (Table 4).

Comparison to Empirical Data

As a check on the modeling results, shoreline well and offshore sediment porewater
dissolved mercury data were used to estimate AFs in the Law-1 area under current
conditions. Table 5 presents dissolved mercury concentration data from two nearshore
monitoring wells (Law-1 and L1-MWO01) and four porewater samples collected from the
intertidal zone downgradient of the Law-1 area. Dividing the average dissolved mercury
concentration at the nearshore wells by the dissolved mercury concentrations in the
sediment porewater samples produces empirically-derived AFs ranging from 54 to 290,
showing reasonable agreement with the lowest modeled AF for the Law-1 transect (76).

The measured attenuation factors are likely conservative, due to porewater sample
collection depths and the presence of mercury-impacted sediment in the porewater
sampling depth interval. Specifically:

» The measured AFs (54 to 290) are based on porewater concentrations measured
at up to 4.5 feet below mudline, whereas the modeling represents the uppermost
0.4 foot of sediment below mudline. As a result, the wellpoint measurements do
not reflect the full groundwater flow path and attenuation that would occur before
discharge to the sediment bioactive zone.

» The measured concentrations in the intertidal wellpoints L1-WP1, L1-WP2, and
L1-WP3 likely include some dissolved mercury attributable to contaminated
sediment that the wellpoints overlie or are screened into. The contaminated
sediment source is not accounted for in the shoreline groundwater modeling,
which only considers transport of contamination from the upland. If the sediment
source was absent, there would be lower concentrations measured in the
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wellpoints, and thus greater measured attenuation. Dissolved-phase
contamination generated from existing contaminated sediment will be addressed
during design of sediment capping as part of the Whatcom Waterway remedial
design.

Due to inherent uncertainty in modeling of AFs we propose, for the purposes of the
feasibility study, to adjust the model-derived attenuation factors based on the empirically
measured AFs. The lowest empirical AF at the Law-1 transect of 54 is about 0.7 times the
lowest AF from the model for this transect. Applying this safety factor to the minimum
modeled AFs for the current and future conditions at the Law-1 transect (76 and 630) and
the current conditions at the Caustic Plume transect (180) results in adjusted AFs of about
50 and 220 for current and future conditions at Law-1, and about 130 for current
conditions at the Caustic Plume transect.

The AFs, with appropriate safety factor adjustments, will be incorporated into the RI/FS
documents by establishing groundwater screening levels applied at shoreline monitoring
wells. As new porewater and groundwater data become available the empirically-derived
AFs and suitable safety factors may be revised during the Feasibility Study and/or
remedial design phases, subject to Ecology concurrence.
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Limitations

Work for this project was performed and this report prepared in accordance with
generally accepted professional practices for the nature and conditions of work completed
in the same or similar localities, at the time the work was performed. It is intended for the
exclusive use of Port of Bellingham for specific application to the referenced property.
This report does not represent a legal opinion. No other warranty, expressed or implied,
is made.
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Table 1 - Initial Model Parameters
070188, GP West Site - Shoreline Groundwater Modeling

Bellingham, WA

Caustic Plume Transect

Law-1 Transect

Upgradient | Dispersivity in Upgradient

Kxin | Kzin BC Elev. in ft. Kxin | Kz in Recharge [BC Elev. in| Dispersivity in ft.
Hydrogeologic zone ft/day | ft/day | Sy or (Ss)l feet (Longitudinal) | ft/day | ft/day | Sy or (Ss)l in ft./day feet (Longitudinal)
Fill Unit-Sand 2.6 | 0.26 0.2 12 5 6 0.6 0.01 0.001 11 13
Tidal Flat Aquitard 0.01 [0.001| (1E-5) -- 5 0.06 | 0.006| (1E-5) -- -- 13
Fill Unit-Berm - - - - - 2 2 ]0.01/(1E-5) - - 13
Lower Sand Unit 20 2 (1E-5) 7 5 9 0.9 (1E-5) -- 6.5 13
Current Sediment Cap -- -- -- -- -- 100 10 |0.01/(1E-5) -- -- 13
Proposed Sediment Cap| -- -- -- -- -- 100 10 |0.01/(1E-5) -- -- 13
Notes
Effective porosity is assumed to be 0.2 (unitless)
Kx - Horizontal hydraulic conductivity
Kz - Vertical hydraulic conductivity
Sy - Specific yield (applied to partially saturated model cells, unitless)
Ss - Specific storage (applied to fully saturated model cells, 1/ft.)
BC - Boundary Condition
! Specific storage is applied to units that are confined or fully saturated/submerged, specific yield is applied to unconfined units
Aspect Consulting
5/30/2012 Table 1
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Table 2 - Model Calibration Results
070188, GP West Site - Shoreline Groundwater Modeling

Bellingham, WA

Mean Hydraulic Head in Feet" Range of Hydraulic Head in Feet* Mean Seawater Concentration’
Well ID Modeled  Observed"  Residual | Modeled Observed' Residual | Modeled  Observed®  Residual
Caustic Plume CP-MWB3 6.28 6.16 -0.11 1.10 1.14 0.04 11% 11% <1%
CP-MWB1 8.04 8.44 0.40 0.0007 *k xk <1% 1% <1%
Law-1 Profile Law-1 8.58 8.47 -0.11 0.25 0.33 0.08 5% 5% <1%
CP-MWO03 12.77 12.80 0.03 0.01 *x *x <1% 2% 1%
CP-MWO04 6.81 6.69 -0.12 0.68 0.80 0.12 <1% N/A -
CP-MWO05 6.25 6.54 0.29 2.24 1.89 -0.35 <1% N/A --
Notes

! Observed Mean and Range of Hydraulic Head taken from tidal monitoring studies from 5/11/2010 to 5/14/2010 (Caustic

Plume) and 10/19/2009 to 10/22/2009 (Law-1 Profile) (Aspect, 2010).

% Values are presented as percent seawater
% Observed Seawater Concentration estimated from measured bromide concentrations using a bromide mixing model
and assuming a bromide concentration of 45 mg/L for Seawater in Whatcom Waterway.
N/A - Bromide data not available
** Water levels in wells CP-MWB1 and CP-MWO03 varied over the respective tidal studies by about 0.2 feet; however the variability was due to noise
or a gradual drift in the data and does not appear to be related to tidal effects.

Aspect Consulting
5/30/2012
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Table 3 - Calibrated Model Parameters
070188, GP West Site - Shoreline Groundwater Modeling

Bellingham, WA

V:\070188 Port Bellingham\Deliverables\GW to Sediment Modeling Report\Table 1_3_4 ResultsAndParams

Caustic Plume Transect Law-1 Transect
Upgradient | Dispersivity in Upgradient
Kxin | Kzin BC Elev. in ft. Kxin | Kzin Recharge |BC Elev. in| Dispersivity in ft.
Hydrogeologic zone ft/day | ft/day | Sy or (Ss)l feet (Longitudinal) | ft/day | ft/day | Sy or (Ss)l in ft./day feet (Longitudinal)
Fill Unit-Sand 6 0.6 0.01 11 13 0.3 | 0.03 0.01 0.003 125 6.25
Tidal Flat Aquitard 0.01 [ 0.001]| (1E-5) -- 13 0.01 | 0.001 (1E-4) -- -- 6.25
Fill Unit-Berm - - - - - 0.05 | 0.01 |0.005/3.75E-5 - - 6.25
Lower Sand Unit 20 2 (1E-4) 8 13 20 2 (1E-4) -- 7.5 6.25
Current Sediment Cap -- -- -- -- -- 100 10 | 0.01/(1E-4) -- -- 6.25
Proposed Sediment Cap -- -- -- -- -- 100 10 | 0.01/(1E-4) -- -- 6.25
Notes
Effective porosity is assumed to be 0.2 (unitless)
Kx - Horizontal hydraulic conductivity
Kz - Vertical hydraulic conductivity
Sy - Specific yield (applied to partially saturated model cells, unitless)
Ss - Specific storage (applied to fully saturated model cells, 1/ft.)
BC - Boundary Condition
! Specific storage is applied to units that are confined or fully saturated/submerged, specific yield is applied to unconfined units
Aspect Consulting
5/30/2012 Table 3
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Table 4 - Transport Model Results
070188, GP West Site - Shoreline Groundwater Modeling

Bellingham, WA

Location

Caustic Plume Transect

Max. Conc.*

Attenuation Factor?

MLLW Line

0.57%

1.8E+02

Law-1 with Current Sediment Cap

Law-1 with Future Sediment Cap

Distance Off Shore from

Top of Berm in feet Max. Conc." Attenuation Factor® Max. Conc." Attenuation Factor”
5° 1.3% 7.6E+01 - -

35 0.026% 3.9E+03 --€ =€

64° 0.011% 8.8E+03 0.16% 6.3E+02

94 0.0016% 6.4E+04 0.073% 1.4E+03

127 0.0018% 5.5E+04 0.028% 3.5E+03

166 0.051% 2.0E+03 0.014% 7.2E+03

216 0.011% 9.4E+03 0.010% 9.9E+03

275 0.00088% 1.1E+05 0.00070% 1.4E+05
Notes

! Concentrations are presented as percent of concentration measured at Law-1 (Law-1 transect) and CP-MWB3 (Caustic Plume Transect).

2 Attenuation factors are calculated as 1/(Max. concentration in bioactive zone (%)) (refer to text).
% Location coincides with high tide under current conditions
® Location coincides with high tide under future conditions
¢ Location is above high tide line after future capping

Aspect Consulting

5/30/2012
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Table 5 - Law-1 Area AFs Derived from Empirical Shoreline Groundwater Quality Data
070188, GP West Site - Shoreline Groundwater Modeling
Bellingham, WA

Group Avg Empirical Hg
Avg Dissolved Hg| Dissolved Hg Concentration
Concentration | Concentration |Attenuation (upland to
Location (ug/L) (ug/L) intertidal)
Upland Monitoring Wells (RI Data)
Law-1 18.0 127
L1-MWO01 7.5
Intertidal Wellpoints
Wellpoints Screened 1.5 - 4.5 feet below Mudline (Rl Data)
L1-WP1 0.51
L1-WP2 0.15 0.24 54
L1-WP3 0.05
Wellpoint Screened 0.7 - 1.6 feet below Mudline (Log Pond Interim Action
Monitoring Data, 2001-2005)
WP-1 | 0.044 0.044 290

Aspect Consulting

5/30/2012 Table 5
V:\070188 Port Bellingham\Deliverables\GW to Sediment Modeling Report\Table 5 Law-1 Empirical Comp Page 1of1l
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PROPOSED BEST MANAGEMENT PRACTICES

The following best management practices (BMPs) will be employed during implementation
of the Whatcom Waterway Cleanup in Phase 1 site areas. These BMPs incorporate
substantive requirements and permit conditions identified by the Washington Department of
Fish and Wildlife (WDFW) in its letter dated December 17, 2012 (WDFW 2012), the City of
Bellingham (City) in its letter dated February 12, 2013 (City of Bellingham 2013), the
National Marine Fisheries Service (NMFS) Endangered Species Act (ESA) concurrence letter
for the project dated May 24, 2013 (NMFS 2013), the U.S. Fish and Wildlife Service ESA
concurrence letter for the project dated June 26, 2013 (USFWS 2013), and the Nationwide
Permit 38, Cleanup of Hazardous and Toxics Waste, issued by the U.S. Army Corps of
Engineers (USACE) dated January 15, 2015 (USACE 2015).

The following BMPs will be adhered to during cleanup activities:

Notifications

e The WDFW Area Habitat Biologist, the USACE regulatory lead, the Washington
State Department of Ecology (Ecology) regulatory lead, and the City regulatory lead
for the project shall be notified of the project start date.

e Notice will be provided to the USACE Bellingham Harbor Operations Manager
10 days prior to commencing work within the federally authorized channel.

e Ifat any time, as a result of project activities, fish are observed in distress, a fish kill
occurs, or water quality problems develop (including equipment leaks or spills), the
Washington Military Department’s Emergency Management Division shall be
immediately contacted at 1-800-258-5990.

In-water Work Timing

e In-water work will be performed consistent with the joint regulatory agency-
approved fish protection work windows for the Project as determined during the
permitting approvals for the Project. The agreed to in-water work windows are as

follows:
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A. Work below the ordinary high water and mean higher high water lines shall not
occur from March 15 through July 15 of any year for the protection of migrating
juvenile salmonids.

B. Work below the ordinary high water and mean higher high water lines shall only
occur in the dry from July 16 through July 31 of any year for the protection of
migrating juvenile salmonids.

C. Work below the ordinary high water and mean higher high water lines is allowed
in the dry and in-water from August 1 through March 14 of any year.

e Additionally, the following in-water work window restrictions also apply to the

project:

A. No impact pile driving or proofing shall occur from February 16 through
March 14.

B. Only clean cap, residual management cover, and armor material shall be placed
from February 16 through March 14.

C. No dredging of contaminated sediments shall occur from February 16 through
March 14.

Water Quality

e Turbidity and other water quality parameters will be monitored to ensure
construction activities are in compliance with Washington State Surface Water
Quality Standards (173-201A WAC) and in accordance with the Water Quality
Monitoring Plan (Anchor QEA 2015b).

e Appropriate BMPs will be employed to minimize sediment loss and turbidity

generation during dredging. BMPs may include, but are not limited to, the following:

- Eliminating multiple bites while the bucket is on the seafloor
- No stockpiling of dredged material below the ordinary high water line and mean
higher high water line

- No seafloor leveling

e Depending on the results of the water quality monitoring program, enhanced BMPs
may also be implemented to further control turbidity. Enhanced BMPs may include,

but are not limited to, the following:
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- Slowing the velocity (i.e., increasing the cycle time) of the ascending loaded
clamshell bucket through the water column

- Pausing the dredge bucket near the bottom while descending and near the water
line while ascending

- Placing filter material over the barge scuppers to clear return water

- Using surface or near-surface silt curtains during dredging operations

- Each pass of the clamshell dredge bucket shall be complete

Barges will be managed such that the dredged sediment load does not exceed the
capacity of the barge. The load will be placed in the barge to maintain an even keel
and avoid listing.

All barges handling dredged materials within the site shall have hay bales and/or filter
fabric placed over the barge scuppers to help filter suspended sediment from the barge
effluent.

Barges leaving the Whatcom Waterway site will be sealed such that no discharge of
water or suspended sediment occurs in the receiving waters.

No petroleum products or other deleterious materials shall enter surface waters.
Project activities shall not degrade water quality to the detriment of fish life.

Water quality monitoring provisions in the Compliance Monitoring and Contingency
Response Plan (Anchor QEA 2015a) and the Water Quality Monitoring Plan

(Anchor QEA 2015b) will be implemented for the Project.

Spill Prevention

Dredge vessel personnel will be trained in hazardous material handling and spill
response and will be equipped with appropriate response tools, including absorbent
oil booms. If a spill occurs, spill cleanup and containment efforts will begin
immediately and will take precedence over normal work.

The U.S. Coast Guard’s Bellingham office will be notified immediately if a spill
occurs.

The dredging contractor will inspect fuel hoses, oil or fuel transfer valves, and fittings
on a regular basis for drips or leaks in order to prevent spills into the surface water.
The contractor shall be responsible for the preparation of a Spill, Prevention, Control,

and Countermeasure (SPCC) Plan to be used for the duration of the Project. The
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SPCC Plan shall be submitted to the Project Engineer prior to the commencement of
any construction activities. A copy of the SPCC Plan, and any updates, will be

maintained at the work site by the contractor and will include the following:

- The SPCC Plan shall identify construction planning elements and recognize
potential spill sources at the work site. The SPCC Plan shall outline responsive
actions in the event of a spill or release and shall describe notification and
reporting procedures. The SPCC Plan shall outline contractor management
elements such as personnel responsibilities, Project site security, site inspections,
and training.

- The SPCC Plan will outline what measures shall be taken by the contractor to
prevent the release or spread of hazardous materials, either found on site and
encountered during construction but not identified in contract documents, or any
hazardous materials that the contractor stores, uses, or generates on the
construction site during construction activities. These items include, but are not
limited to, gasoline, oils, and chemicals. Hazardous materials are defined in
Revised Code of Washington (RCW) 70.105.010 under “hazardous substance.”

- The contractor shall maintain at the job site the applicable equipment and

material designated in the SPCC Plan.

Pile Removal and Disposal

The following pile removal BMPs adapted from U.S. Environmental Protection Agency
guidance (USEPA 2007) and Washington Department of Natural Resources (WDNR)
(WDNR 2007) will also be employed for pile removal:

The removal of the creosote-treated piles shall be consistent with conditions issued as
part of the Derelict Creosote Pile Removal Project Hydraulic Project Approval (HPA),
issued to the WDNR Northwest Region (Control Number 106389 — 3, Issued

August 8, 2007).

The contractor will initially vibrate piles to break the friction bond between piles and
soil.

To help minimize turbidity, the contractor will engage the vibrator to the minimum
extent required to initiate vertical pile movement, and will disengage the vibrator

once pile have been mobilized and are moving upward.
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e The piles will be removed in a single, slow, and continuous motion to the extent
possible.

e Upon removal from the substrate, piles will be moved expeditiously from the water to
a barge and then offloaded for disposal or recycling if possible.

o Piles shall be removed slowly and in a direction that is an extension of the
longitudinal centerline of each pile to minimize the disturbance of the bed and the
suspension of contaminated sediments into the water column.

e Extracted piles shall be placed immediately in a containment basin constructed on the
barge or adjacent upland to capture and contain the extracted piles, adhering
sediments, and water.

o The extracted piles shall not be shaken, hosed off, left hanging to drip, or made
subject to any other action intended to clean or remove adhering material from the
pile.

e Holes in the bed resulting from the extraction of the piles shall be covered with clean
cap materials consistent with the Project design.

e Every attempt will be made to completely remove the piling in its entirety; however
pile cutoff will be an acceptable alternative where vibratory extraction or pulling is
not feasible as described below. In addition, if a pile is broken or breaks during

vibratory extraction, the contractor will employ the following methods:

~ A chain will be used if practicable to attempt to entirely remove the broken pile.

- If'the entire pile cannot be removed, the pile will be cut at the mudline.

o Pile cutoff will be an acceptable alternative in areas (e.g., Chevron Dock) where
removal of the existing piles may result in adverse impact to slope stability.

e Ifa pile cannot be removed or breaks off at or near the existing substrate, then the
pile shall be cut off using a pneumatic underwater or a clamshell bucket as close to
the bed as possible without disturbing the bed and a maximum of 12 inches above the
bed. Areas where piles are cut off will be capped with Ecology-approved materials to
contain the remaining contamination associated with the piles.

e Cut-off pile stubs shall be captured whenever feasible, removed, and deposited in the
containment basin constructed on the barge or adjacent upland.

e Sawdust from cutting pile stubs shall be captured whenever feasible, removed, and

deposited in the containment basin constructed on the barge or adjacent upland.
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o A floating surface boom shall be installed around the pile extraction site to capture
floating pile debris. Floating pile debris shall be removed and deposited in a
containment basin constructed on the barge or adjacent upland.

o The floating surface boom shall be equipped with absorbent pads to contain any oil
sheens. The absorbent pads shall be removed and deposited in the containment basin
constructed on the barge or adjacent upland.

e A containment basin shall be constructed on the barge deck or adjacent upland to
receive the piles, pile stubs, water, sawdust, and any sediment.

e The containment basin shall be constructed of durable plastic sheeting with sidewalls
supported by hay bales or support structure.

e To the extent possible, pile extraction shall be conducted during periods when the
water currents are low.

o The piles, pile stubs, sawdust, and absorbent pads from the floating surface boom shall
be removed and disposed of in accordance with applicable federal and state
regulations.

o The water captured in the containment basin shall be removed and disposed of in
accordance with applicable federal and state regulations.

e The containment basin shall be removed and disposed of in accordance with
applicable federal and state regulations.

e Extracted piles within the containment basin or disposal container shall be cut to size
as required by container and disposal contractors. All sawdust and cuttings shall be
contained within the containment basin or disposal container.

e The cut-up piles, sediments, sawdust, water, absorbent pads from the floating surface
boom, and plastic from the containment basin shall be packed into a disposal

container and transported to an approved upland disposal site.

The use of a boom and the other measures listed above to contain and properly dispose of
debris shall also be employed during removal of creosote-treated wooden bulkhead or dock
structures. Specific removal methods for these structures will be appropriate to the structure
and location (e.g., a backhoe or clamshell may be used rather than a vibratory hammer or

chain to remove sections of treated wood from a dock or bulkhead).
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Dredging and Cap Placement

e Mechanical dredging equipment shall be used for the dredging treatments.

e Slope dredging will be initiated at the top of the slope and then proceed in the
down-slope direction.

e For placement of capping materials and residual cover layers, the following measures

will be observed:

- The placement of material will generally occur starting at lower elevations and
working to higher elevations.

- Set volume, tonnage, lead line measurements, and bathymetry information or
similar will be used to confirm adequate coverage during and following material
placement.

- Imported materials will be pre-approved by Ecology and consist of clean, granular
material free of roots, organic material, contaminants, and all other deleterious

material.

Eelgrass

o The existing eelgrass habitat in the Log Pond area and the Berth 1 area that are
susceptible to disturbance by the proposed cleanup treatments shall be buoy marked
prior to initiating the cleanup activities in these areas.

e Impacts to the existing eelgrass habitat in the Log Pond area and the Berth 1 area shall
be held to the absolute minimum necessary to successfully implement the proposed

cleanup treatments.

Stormwater

e A Construction Stormwater General Permit will be obtained for Project construction
activities located within the Central Waterfront and GP West upland areas.
e A Stormwater Pollution Prevention Plan will be developed and implemented for the

project.
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Upland Storage, Stockpiles, and Material Disposal

e The upland staging facilities installed for management of sediment materials dredged
from the Whatcom Waterway Phase 1 Areas are intended only for temporary use
during the Project. After the Project is completed, these temporary facilities shall be
completely removed unless otherwise approved by Ecology and WDFW.

e Contaminated sediments dredged from the Whatcom Waterway Phase 1 Areas shall
be disposed of at an Ecology-approved upland disposal site.

Barge Operations

e Construction barges shall be restricted to tide elevations adequate to prevent
grounding of the barge.

e Barge anchors shall not be placed in contaminated sediments unless specified by
Ecology.

e Whenever feasible, the barge location shall be fixed through the use of methods that
do not disturb contaminated sediments (e.g., mooring dolphins, docks, piers, upland
structures, and anchoring in non-contaminated areas). Where these methods are not
feasible, spuds may be used. The use of walking spuds shall not be permitted.

e Live boating shall be held to an absolute minimum.

e Motorized vessel operation shall be restricted to tidal elevations adequate to prevent
prop scour disturbance to the contaminated sediments.

e Minimal propulsion power shall be used when maneuvering barges or other vessels to

prevent prop scour disturbance to the contaminated sediments.

Shoreline Modifications

e Excavators operated from the shoreline and used to modify the shoreline shall only be
operated from above ordinary high water (OHW).

e Shoreline excavation shall be conducted in the dry to the extent possible.

e Each pass of the excavator bucket shall be complete.

e Under no circumstances shall excavated materials be stockpiled below the OHW line.

e Track excavators used for shoreline excavations shall be routinely inspected and
repaired as necessary to prevent the introduction of hydraulic fluid and petroleum

products into waters of the state.
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o A floating surface boom shall be installed around the timber bulkhead sections and
piers where creosote-treated timbers shall be removed or cut off to capture floating
debris. Floating debris shall be removed and deposited at an appropriate upland site.

o The floating surface boom shall be equipped with absorbent pads to contain any oil
sheens. The absorbent pads shall be removed and disposed of at an appropriate
upland site.

e Manmade shoreline debris shall be appropriately recycled for reuse or shall be

disposed of at appropriate upland sites.

Replacement Infrastructure

e Sound attenuation methods are required for the driving or proofing of steel piles with
an impact hammer below the OHW line. For impact driving of steel piles that exceed
the following criteria, a bubble curtain or other WDFW-approved sound attenuation
device shall be used. The specific criteria include sound pressure levels of the

following:

- Greater than or equal to 206 dB (one microPascal squared per second) peak

- Greater than or equal to 187 dB (one microPascal squared per second)
accumulated sound exposure level (SEL) for fish greater than or equal to 2 grams

- Greater than or equal to 183 dB (one microPascal squared per second) SEL for fish

less than 2 grams

e A bubble curtain shall be installed and properly functioning around the pile during all
impact driving operations. The bubble curtain shall distribute air bubbles around
100 percent of the perimeter of the piles over the full length of the pile in the water
column.

e The bubble curtain will be designed according to the Whatcom Waterway Cleanup in
Phase I Site Areas Unconfined Bubble Curtain Specification.

e New steel piling, dolphins, and fender piles shall be coated with a rubbing surface,

rubbing strip, or rubber energy absorption fenders.
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Steel Sheetpile Bulkheads

o The new steel sheetpile bulkheads shall be constructed in the dry to the extent
practicable.

e The new steel sheetpile bulkheads will be installed to the extent possible with a
vibratory hammer. If an impact hammer is required to drive or proof the new steel
sheetpile bulkheads, then a bubble curtain shall be installed and properly functioning
around the sheetpile bulkheads.

e Wet concrete used to construct a concrete cap on top of the steel sheetpile bulkheads
shall be prevented from entering waters of the state. Forms shall be constructed to
prevent leaching of wet concrete. Impervious materials shall be placed over any
exposed concrete not lined with the forms that will come in contact with state waters.
Forms and impervious materials shall remain in place until the concrete is cured.

e The contractor will be required to collect and manage soil cuttings generated during
drilled tie-back anchor installation such that no cuttings are allowed to discharge to

the Whatcom Waterway during drilling operations.

Mooring Floats

e Under no circumstances shall the total overwater footprint of the existing ramp and
floats be expanded as a result of moving and reconfiguring the structures.

o The floatation for the floats shall be fully enclosed and contained to prevent the
breakup or loss of the floatation material into the water. If the floatation for the
existing floats does not fully meet this standard, then the floats shall be updated or
replaced.

o All treated wood, piles, and lumber to be used for the relocation of the existing ramp
and float shall meet or exceed the standards established in “Best Management
Practices For the Use of Treated Wood in Aquatic and Other Sensitive Environments”
developed by the Western Wood Preservers Institute (http://www.wwpinstitute.org/),
revised November 2011, and any current amendments.

e All lumber treated with ammoniacal copper zinc arsenate (ACZA) preservative shall
be sufficiently cured to minimize leaching into the water or bed.

e Under no circumstances shall creosote-treated piles or lumber be used to replace,

modify, or reconfigure the existing ramp and mooring floats.
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Maple Street Barge Ramp

The existing Maple Street Barge Ramp and foundation elements not reused as part of
the replacement structure shall be recycled or disposed of appropriately at an upland
location.

To the extent practicable, the removal of the existing barge ramp and the construction

of a new barge ramp shall be conducted in the dry.

Cultural and Historic Resources

If any previously unknown historic, cultural, or archeological remains and artifacts
are discovered during construction, the Port will immediately notify the District
Engineer of what was found, and to the maximum extent practicable, avoid
construction activities that may affect the remains and artifacts until the required
coordination has been completed. The USACE District Engineer will initiate the
federal, tribal, and state coordination required to determine if the items or remains
warrant a recovery effort or if the site is eligible for listing in the National Register of
Historic Places.

Work will immediately stop and notification will be provided to the USACE District
Engineer within 24 hours if, during the course of conducting authorized work,
human burials, cultural resources, or historic properties, as identified by the National

Historic Preservation Act, are discovered.
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1 WATER QUALITY MONITORING PLAN

This Water Quality Monitoring Plan was developed on behalf of the Port of Bellingham
(Port) for use during implementation of the Whatcom Waterway Cleanup in Phase 1 Site
Areas (Project). The water quality monitoring will be used during in-water work to assess
the contractor’s adherence to permit conditions and federal, state, and local regulations
pertaining to water quality. The contractor is responsible for providing quality control of its
work to meet applicable and relevant water quality criteria. This water quality monitoring
program is intended to provide quality assurance that the contractor’s operations are in

compliance with water quality criteria.

As described in Attachment 1, controlling turbidity and suspended sediments associated with
remedial dredging provides control of water quality effects associated with toxic chemicals in
the dredged sediment (potentially including mercury, 2,3,7,8-tetrachlorodibenzodioxin
[Dioxin], and other metals and organic compounds). The monitoring program has been
informed by site-specific dredging elutriate tests (DRETSs) conducted as part of the pre-
remedial design investigations (Anchor QEA 2010). The DRETs included evaluation of total
and dissolved concentrations of chemicals resulting from suspension of Whatcom Waterway
sediments in water collected from the Site. These data indicate that no exceedances of acute
water quality criteria are expected within the project area, neither at the 150-foot
compliance boundary nor at the point of dredging. Similarly, no exceedances of chronic
water quality criteria are expected at the 300-foot compliance boundary provided that

acceptable turbidity levels are maintained within the construction zone.

This plan describes both conventional and chemical monitoring to be used to verify
compliance with applicable water quality criteria. Contingency measures to be implemented

based on the monitoring findings are also described.

Water Quality Monitoring Plan — Appendix L February 2015
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2 WATER QUALITY CRITERIA

The waters of Bellingham Bay are designated as excellent quality marine waters by the State
of Washington (Washington Administrative Code [WAC] 173-201A). Applicable criteria

exist for both conventional and chemical parameters as described in Sections 2.1 and 2.2.

2.1 Conventional Criteria

Turbidity and dissolved oxygen (DO) will be monitored as the primary indicators of water
quality. For marine waterbodies classified as excellent, turbidity shall not exceed

5 nephelometric turbidity units (NTU) over background turbidity when the background
turbidity is 50 NTU or less, or there shall not be more than a 10% increase in turbidity when
the background turbidity is more than 50 NTU. The lowest 1-day minimum for DO in
marine waterbodies designated as excellent is 6.0 milligrams per liter (mg/L) [WAC 173-
201A-200(1)(d) and (e)].

2.2 Chemical Criteria

Acute and chronic water quality standards established under the Washington State Surface
Water Quality Standards [WAC 173-201A-240(3)] are listed in Attachment 1 along with the
findings of the reasonable potential analysis. That analysis compared the findings of the
DRET evaluation to the water quality criteria to evaluate potential dredging-related chemical
concentrations that may occur during Project construction. During Project construction, the
acute criteria are to be met at the 150-foot compliance boundary as measured using an
exposure period of 1 hour. Chronic criteria are to be met at the 300-foot compliance

boundary as measured using an exposure period of 4 days.

Based on the results of DRETSs and the reasonable potential analysis presented in Attachment 1,
mercury and Dioxin are the chemicals of interest for construction monitoring. For mercury, the
acute criterion (1.8 micrograms per liter [pg/L] dissolved basis) and chronic criterion (0.025 pg/L
total basis) are derived from the Washington State Surface Water Quality Standards [WAC 173-
201A-240(3)]. For Dioxin, acute and chronic water quality criteria are not available in the State
standards. Therefore, the U.S. Environmental Protection Agency (EPA 1993) was consulted for
aquatic life toxicity data for Dioxin. Typically, EPA acute water quality criteria are derived based

on LC-50 values obtained from short-term exposure tests. However, EPA-published studies with
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Water Quality Criteria

LC-50 values are not available for Dioxin for appropriate aquatic species and life stages. A
conservative (i.e., more stringent) acute value for Dioxin (0.0001 pg/L) was estimated using the
geometric mean of three no-effects concentrations in 96-hour toxicity tests performed with
juvenile coho salmon and rainbow trout. A chronic value for Dioxin (0.00001 pg/L) was
estimated using an acute-chronic ratio of 10 (i.e., an order of magnitude lower concentration).
Both the acute and chronic values are based on total Dioxin concentrations rather than dissolved

Dioxin concentrations.
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3 MONITORING LOCATIONS AND DEPTHS

Water quality monitoring will be performed at points located at specific distances from the
respective construction activities, measured using radii of 100 feet (Early Warning Station),
150 feet (Acute Compliance Stations) and 300 feet (Chronic Compliance Stations).

Monitoring will also be performed at a reference location located at least 500 feet from the

respective construction activities.

Typical water quality monitoring locations are shown in Figure L-1. The actual positions of
early warning, compliance, and background stations will be adjusted in the field using the
best professional judgment of the monitoring crew. These adjustments will be based on the
location of active in-water work, the tidal cycle, and observations of the current. The actual

positions will be recorded in the field documentation.

3.1 Early Warning Station

Turbidity and DO measurements at the 100-foot distance serve as an interim indicator of water
quality closer to the construction activity but do not trigger any required contingency response
action by the contractor. Elevated measurements at the 100-foot distance (Early Warning
Station EW-1) might indicate the potential for subsequent exceedance at the compliance
boundary and will serve as an early warning to allow modification of the construction

operation to potentially avoid water quality exceedances at the compliance boundary.

3.2 Acute and Chronic Compliance Stations

Compliance monitoring will include evaluation of acute water quality criteria at the Acute
Compliance Station (AS-1) located 150 feet from the construction activity (see Figure L-1).
Chronic water quality monitoring criteria are applicable to the 300-foot Chronic Compliance
Station (CS-1).

A confirmed water quality exceedance at either the acute or chronic compliance boundaries
will require contingency response action from the contractor to bring its operations back
into compliance with water quality criteria. A description of the contingency measures that

will be implemented if exceedances are confirmed is provided in Section 6.
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Monitoring Locations and Depths

3.3 Background Stations

One or more representative Background Stations (BG-1 and, if applicable, BG-2) will be
sampled during each monitoring event. Background monitoring stations will be located a
minimum of 500 feet from active in-water work in an area unaffected by the active work.
The Background Stations may be positioned toward the inner or outer part of the waterway

depending on tidal flows (i.e., flood versus ebb tides; Figure L-1).

3.4 Conventional Monitoring Depths

At each station monitored for turbidity and DO, turbidity and DO measurements will be

made at three depths in the water column:

e Surface (1 meter below the surface)
e Middle (mid-point of the water column)

e Bottom (1 meter above the mudline)

Water depth will be determined using either a lead line or fathometer at the monitoring
location, which will be recorded onto the field data log sheet. DO results in the construction
area will be compared directly to the water quality standard. The range of turbidity
measurements in the construction area will be compared to the range of turbidity
measurements at the background station to determine if the turbidity at the construction site
exceeds the background range by more than 5 NTU (if less than 50 NTU background) or
more than 10% (if greater than 50 NTU background).

3.5 Chemical Monitoring Locations and Depths

Exceedances of the turbidity criterion at the 150-foot compliance boundary will trigger
turbidity monitoring at the 300-foot Chronic Compliance Station and may trigger the need

for chemical monitoring. The triggers for chemical monitoring are detailed in Section 6.

3.5.1 Acute Compliance Station

When triggered as described in Section 6 by a confirmed exceedance of turbidity criteria,
acute water quality sampling will include collection of water column samples for mercury,

Dioxin, and total suspended solids (TSS) at the Acute Compliance Station (AS-1) and the
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Monitoring Locations and Depths

Background Station(s). At each station, discrete water samples will be collected at surface,
middle, and bottom depths, and the three depths will be composited into a single sample for
laboratory analysis, composed of equal aliquots from each depth. This results in one
composited laboratory analysis for each station during each monitoring event triggered as

described in Section 6.4.

3.5.2 Chronic Compliance Station

If turbidity exceedances are confirmed at the Acute Compliance Station, this will trigger
turbidity monitoring at the Chronic Compliance Station. If turbidity exceedances are
confirmed and persist for at least 4 hours at the Chronic Compliance Station, water quality
sampling will also be triggered at the Chronic Compliance Station for potential analysis and
comparison to the 4-day chronic water quality criteria as described in Section 6. Chronic
sampling includes collection of water column samples for mercury, Dioxin, and TSS at the
Chronic Compliance Station (CS-1) and at the Background Stations (BG-1 and BG-2;

Figure L-1). As with acute sampling, discrete water samples would be collected at surface,
middle, and bottom depths, and the three depths will be composited into a single sample for
laboratory analysis, composed of equal aliquots from each depth. In addition, the water
samples at the chronic compliance boundary will be composited over time to provide a

representative 4-day average concentration for comparison to chronic water quality criteria.

Water Quality Monitoring Plan — Appendix L February 2015
Whatcom Waterway Final Engineering Design Report 6 080007-01.02



4 MONITORING METHODS AND EQUIPMENT

4.1 Conventional Monitoring Methods

In situ turbidity and DO will be measured with a Hydrolab water quality meter (or

equivalent) or turbidometer and DO meter. Continuous in situ profiling tools are preferred

to retrieving water samples and measuring parameters on deck. Turbidity and DO data for

each monitoring event and respective location will be recorded on a field data sheet, as well

as weather and tidal observations.

4.2 Chemical Sampling and Analytical Methods

Water samples for chemical analysis will be collected using a Niskin bottle, van Dorn

sampler, or equivalent depth-discrete sampling device. Samples from each water depth

(surface, middle, and bottom) will be submitted for compositing at the analytical laboratory.

One depth-composited sample from each station will then be analyzed for TSS, mercury, and

Dioxin. Table L-1 provides the analytical methods and target detection limits.

Table L-1
Analytical Methods and Detection Limits

Chemical Parameter

Analytical Method

Target Detection Limit

Total Suspended Solids SM 2540D 1.0 mg/L
Mercury EPA 7470A 0.02 pg/L
Dioxin EPA 1613B 0.005 ng/L

Notes:
pg/L = microgram per liter
mg/L = milligram per liter
ng/L = nanogram per liter
Water Quality Monitoring Plan — Appendix L February 2015
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5 MONITORING FREQUENCY AND SCHEDULE

The frequency and schedule of the turbidity and DO monitoring during the in-water work is

divided into two levels of intensity, as described below:

e Intensive— Collection of turbidity and DO measurements every 4 hours during
in-water work
e Routine— Collection of turbidity and DO measurements twice a day, one time per

week

During dredging activities, monitoring will be conducted on an intensive schedule for the
first 4 days of in-water work. If no exceedances at the Acute Compliance Station (AS-1)
occur during the intensive monitoring, monitoring will be reduced to a routine schedule,
unless otherwise directed by the Washington State Department of Ecology (Ecology). In
addition, visual inspections will be performed hourly during the course of dredging activities.
The occurrence of turbidity or DO exceedances, significant visual turbidity plumes, or a
significant change in construction equipment or operations (e.g., dredging, capping, structure
removal) will trigger a transition back to intensive monitoring to confirm that no water

quality impacts are occurring.

During in-water structure removal activities, monitoring will be conducted on an intensive
schedule for 2 days. If no exceedances occur during intensive monitoring, monitoring will
be reduced to a routine schedule for the remaining days, unless otherwise directed by

Ecology.

During capping and residual management placement, monitoring will be conducted on an
intensive schedule for 2 days. If no exceedances occur during intensive monitoring,
monitoring will be reduced to a routine schedule for the remaining days, unless otherwise

directed by Ecology.

Chemical monitoring will be triggered during dredging based on the findings of turbidity
testing. Chemical monitoring may be triggered during either the intensive or routine

monitoring periods as described in Section 6.4.
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6 CONTINGENCY MEASURES AND RESPONSE ACTIONS
6.1 Stop Work Criteria

The following conditions require a stop work response:

e Evidence of a significant oil sheen

e Evidence of distressed or dying fish

e Confirmed exceedance of water quality criteria at the 150-foot (acute water quality

criteria) or 300-foot (chronic water quality criteria) compliance boundary and decision

by Ecology to stop work following consultation between the Port and Ecology

If distressed or dying fish are observed, the monitoring crew will report immediately to
Ecology’s Northwest Regional 24-hour Spill Response Office at (425) 649-7000.

6.2 Contingency Measures

If a turbidity elevation above the water quality standard is confirmed at the early warning

boundary or if an exceedance of a water quality standard is confirmed at the compliance

boundary, contingency measures will be taken to mitigate the exceedance. For the proposed

dredging and related in-water construction work, these measures are largely focused on

reducing sediment resuspension and turbidity in the water column.

Possible contingency measures include but are not limited to:

e Operational best management practices (BMPs):

Slowing the speed of the dredge bucket through the water column
Avoiding overfilling of the bucket

Allowing water to drain from the bucket at the surface

Not overfilling the dredge scow

Avoiding critical tidal or current conditions

e Structural BMPs:

Modification of equipment to better control sediment resuspension

Installation of a sediment barrier such as a silt curtain
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Contingency Measures and Response Actions

6.3 Water Quality Exceedance at Early Warning Station

If water quality standards for turbidity or DO are exceeded at the 100-foot early warning

station, the following sequence of responses will be initiated:

1. If an initial exceedance is measured at the 100-foot boundary, the water quality
monitoring crew will wait 10 minutes and retake measurements at the station. The
water quality monitoring crew will visually assess the station vicinity for potential
outside influences, including malfunctioning dredging or capping equipment, non-

dredging- or capping-related activities, and/or storm drain discharges.

a. Ifwater quality passes the turbidity or DO criteria during the retake
measurement, and the exceedance is not confirmed, the water quality

monitoring crew will resume the normally scheduled monitoring program.

b. Ifthe turbidity or DO criteria exceedance is confirmed (two exceedances in
10 minutes), the contractor will be notified and the contractor will be requested
to consider modifying its work activity using BMPs. The contractor will assess
the current work methodology to determine if adjustments can be made to

correct the problem. Potential contractor BMPs are listed in Section 6.2.

2. The water quality monitoring crew will wait at least 30 minutes to 1 hour after
contractor BMPs are implemented, and retake measurements at the 100-foot and

150-foot stations.

a. Ifno exceedances are confirmed at the 100-foot station after resampling, the

monitoring crew will continue sampling at normal 4-hour increments.

b. If water quality exceedances continue, the contractor will be notified that
exceedances at the early warning station are still being observed and that
additional enhancements to BMPs are warranted. The monitoring crew will
continue monitoring the early warning and compliance stations on 1-hour
intervals until either the water quality impact dissipates at the early warning
boundary, or the impact expands to the compliance boundary. In the latter case,

the contingency response procedures described in Section 6.2 will be followed.
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Contingency Measures and Response Actions

6.4

Water Quality Exceedance at Compliance Station

If water quality standards (turbidity or DO; see Section 1.1) are exceeded at the 150-foot

compliance station, the following sequence of responses will be initiated.

1.

If an initial exceedance is measured at the 150-foot boundary, the water quality
monitoring crew will wait 10 minutes and retake measurements at the station. The
water quality monitoring crew will visually assess the station vicinity for potential
outside influences, including malfunctioning dredging or capping equipment, non-

dredging or capping related activities, and/or storm drain discharges.

a. Ifwater quality passes the turbidity or DO criteria during the retake
measurement, and the exceedance is not confirmed, the water quality

monitoring crew will resume the normally scheduled monitoring program.

b. If the turbidity or DO criteria exceedance is confirmed (two exceedances in
10 minutes), the Port will be alerted and will notify Ecology. Sampling for
turbidity and DO will then be initiated at the Chronic Compliance Station.
The contractor will also be informed and will be required to implement BMPs

to bring its operations back into compliance with water quality criteria.

In the event of a confirmed water quality exceedance for turbidity or DO at the
150-foot Acute Compliance Station, the contractor shall take appropriate corrective
action (beyond those taken to modify the work activity for 100-foot exceedances) as
necessary in order to meet turbidity and DO standards and will submit its
contingency response action(s) to the Port within 1 hour. The contractor will be
required to implement its contingency measures within 1 hour of notification of a
confirmed exceedance. The Port will communicate the contractor’s contingency

response plan to Ecology.

Following a confirmed turbidity or DO exceedance, the water quality monitoring
crew will wait 30 minutes to 1 hour after the contractor has implemented its
contingency measures, in order to allow time for the contingency measures to take
effect, and then retake water quality measurements at the 150-foot and 300-foot

compliance stations.
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Contingency Measures and Response Actions

a. Ifno exceedances are confirmed at the 150-foot compliance stations
30 minutes to 1 hour after contingency measures have been implemented, the
exceedance will have been controlled. However, the intensive monitoring
schedule will be reset and the water quality monitoring crew will continue

monitoring at 4-hour intervals.

b. If follow-up measurements show that water quality criteria continue to be
exceeded at the 150-foot compliance boundary even after initial contingency
measures have been implemented, the following additional response actions

will be triggered for the water quality monitoring and sampling crews:

i. Monitoring of turbidity and DO at the 150-foot and 300-foot
compliance stations will continue on a 1-hour schedule until the
exceedance is resolved or work is stopped. For turbidity exceedances
during dredging, water column samples will be collected once per day
during dredging from the 150-foot Acute Compliance Station (AS-1)
and at the Background Stations (BG-1 and BG-2) and will be submitted

for laboratory compositing and analysis for mercury, Dioxin, and TSS.

ii. For sustained (i.e., more than 4 hours) turbidity exceedances
documented at the 300-foot Chronic Compliance Station, water column
samples will be collected from the 300-foot Chronic Compliance
Station (CS-1) and at the Background Stations (BG-1 and BG-2) every
24 hours during the period of turbidity exceedance. These samples will
be archived for possible future analysis and comparison to chronic

water quality criteria.

iii. If the turbidity exceedance at the 300-foot boundary persists for more
than 24 hours during dredging, 4-day composite water samples will be
submitted for chemical analysis from stations CS-1, BG-1, and BG-2).
At each station, the sample aliquots will be composited in the
laboratory to provide a representative 4-day average concentration
with which to evaluate compliance with chronic mercury and Dioxin
criteria.

iv. Mercury and Dioxin monitoring data will be reviewed upon receipt

from the analytical laboratory. These data will be used to confirm that
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Contingency Measures and Response Actions

control of turbidity at the Acute Monitoring Station (AS-1) results in
compliance with water quality criteria for these compounds as
indicated by the DRET data and the reasonable potential analysis (see
Attachment 1).

In the event that the contractor’s contingency response actions do not achieve compliance

with the water quality criteria, the Port shall do the following:

e Immediately take action to curtail the activity causing the turbidity or decrease in
DO.

e Report the exceedance to Ecology’s Toxic Cleanup Program Site Manager, Lucy
Mclnerney, by phone at (425) 649-7272 or email at lpeb461@ecy.wa.gov.

e Determine, in consultation with Ecology, whether a temporary stoppage of work may
be necessary while the problem is being resolved.

e Meet with the contractor and Ecology to discuss the water quality monitoring
observations, discuss contingency response actions taken by the contractor, and
identify additional contingency response actions that the contractor could implement
to comply with the water quality criteria. Ecology could also determine that it is
appropriate to adjust the dimensions of the compliance boundary for this cleanup

action.
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7 QUALITY CONTROL

The quality control (QC) objective for this water quality monitoring effort is to verify that
the data collected are of known and acceptable quality so that the goals of the water quality
program can be achieved. Appropriate field QC procedures will be followed. These
procedures include performing routine field instrument calibration and following standard

instrument operation procedures.

Standard laboratory QC procedures will be followed for any required laboratory analyses.
Laboratory duplicate samples, matrix spike/matrix spike duplicate samples, laboratory
reference analyses, and other QC requirements appropriate to the methods listed in Section 4

will be performed to assess the accuracy and precision of the analytical measurements.
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ATTACHMENT 1
EVALUATION OF WATER QUALITY
IMPACTS DURING DREDGING




Attachment 1

Evaluation of Water Quality Impacts During Remedial Construction

UNIT1C UNIT 2A/38B MAX. CONCENTRATION
OUTER WATERWAY INNER WATERWAY | \wHATCOM WATERWAY || 150-FT. COMPLIANCE AMBIENT
1C-01-VC-U-COMP 2A-3B-01-COMP SITE WATER BOUNDARY WATER QUALITY
2/17/2009 2/10/2009 1/16/2009 Estimated CRITERIA
DRET DRET Site Water Dredge Plume at 15X
(Anchor QEA 2010) (Anchor QEA 2010) (Anchor QEA 2010) Dilution Factor
ANALYTE Total Dissolved Total Dissolved Total Dissolved Total Dissolved Acute Chronic | Ref.
Conventionals (mg/L)
Total Suspended Solids 185 - 158 - 12.4) - 22 - BG + 10 mg/L [a]
Ammonia 0.733 0.727 3.75 3.74 0.082 ) - 0.33 - 6.0 0.9 [b]
Metals dissolved (ug/L)
Antimony -- 0.8 -- 0.9 -- 05U -- <0.5 -- --
Arsenic -- 2 -- 1.9 -- 10U -- <1 69 36 [c]
Cadmium - 0.5U - 0.5U - 05U - <0.5 42 9.3 [c]
Chromium -- 10U -- 10U -- 1 -- 1 -- --
Copper -- 3 -- 2 -- 3 -- 3 4.8 3.1 [c]
Lead - 20U - 20U - 20U - <2 210 8.1 [c]
Mercury -- 0.1U -- 0.1U -- 0.1UP -- <0.1 1.8 -- [c]
Nickel - 12 - 5 - 4 - 4.5 74 8.2 [c]
Selenium -- 10 -- 7 -- 5 -- 5.3 290 71 [c]
Silver -- 0.5U -- 0.5U - 05U - <0.5 1.9 - [c]
Zinc -- 10U - 10U - 10U - <10 90 81 [c]
Metals total (ug/L)
Antimony 0.7 -- 1 -- 05U -- <0.5 -- -- --
Arsenic 2 -- 2 -- 2 -- 2 -- -- --
Cadmium 0.5U - 0.5U -- 05U - <0.5 - - -
Chromium 12 -- 12 -- 2 -- 2.7 -- -- --
Copper 12 - 13 - 3 - 3.7 - -- -
Lead 3 -- 11 -- 20U -- <2.0 -- -- --
Mercury 0.11 -- 0.13 -- 0.1UP -- <0.1 -- -- 0.025 [c]
Nickel 21 - 17 - 4 - 5.1 - - -
Selenium 6 -- 8 -- 6 -- 6.1 -- -- --
Silver 0.5U - 0.5U -- 05U - <0.5 - - -
Zinc 20 - 30 -- 10U - <10 - - -
Dioxin (pg/L)
2,3,7,8-TCDD NA NA NA NA NA NA 1.06-8 1Y - 1.E-04 | 1.E-05 | [d]
Aromatic Hydrocarbons (ug/L)
1-Methylnaphthalene 10U 10U 10U 10U 1.4 UP -- <1 <1 312 75 [e]
2-Methylnaphthalene 10U 10U 10U 10U 1.4 UP -- <1 <1 300 72 [e]
Acenaphthene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 233 56 [e]
Acenaphthylene 10U 10U 10U 10U 1.4 UP -- <1 <1 1277 307 [e]
Anthracene 1.0V 1.0V 1.0U 1.0U 1.4 UP -- <1 <1 87 21 [e]
Benzo(a)anthracene 10U 10U 10U 10U 1.4 UP -- <1 <1 92 22 [e]
Benzo(a)pyrene 10U 10U 10U 10U 1.4 UP -- <1 <1 4.0 0.96 [e]
Benzo(b)fluoranthene 10U 10U 10U 10U 1.4 UP -- <1 <1 2.8 0.68 [e]
Benzo(g,h,i)perylene 10U 10U 10U 10U 1.4 UP -- <1 <1 1.8 0.44 [e]
Benzo(k)fluoranthene 10U 10U 10U 10U 1.4 UP -- <1 <1 2.7 0.64 [e]
Chrysene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 8.3 2 [e]
Dibenzo(a,h)anthracene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 1.2 0.28 [e]
Fluoranthene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 30 7.1 [e]
Fluorene 10U 10U 10U 10U 1.4 UP - <1 <1 162 39 [e]
Indeno(1,2,3-c,d)pyrene 1.0U 1.0V 1.0U 1.0U 1.4 UP -- <1 <1 1.2 0.28 [e]
Naphthalene 10U 10U 10U 10U 1.4 UP - <1 <1 807 194 [e]
Phenanthrene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 79 19 [e]
Pyrene 10U 10U 10U 1.0U 1.4 UP - <1 <1 42 10 [e]
Semi-Volatiles (pg/L)
1,2,4-Trichlorobenzene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
1,2-Dichlorobenzene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
1,3-Dichlorobenzene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
1,4-Dichlorobenzene 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
2,4-Dimethylphenol 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
2-Methoxyphenol (Guaiacol) 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
2-Methylphenol (o-Cresol) 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
3,4,5-Trichloroguaiacol 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
4,5,6-Trichloroguaiacol 1.0U 1.0U 1.0U 1.0U 1.4 UP -- <1 <1 -- --
4,5-Dichloroguaiacol 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
4-Methylphenol (p-Cresol) 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Benzoic acid 10U 10U 10U 10U 1.4 UP - <10 <10 - -
Benzyl alcohol 50U 50U 50U 50U 6.8 UP -- <5 <5 -- --
Bis(2-ethylhexyl) phthalate 24 10U 10U 10U 1.4 UP -- 2.3 <1 -- --
Butylbenzyl phthalate 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Dibenzofuran 10U 10U 10U 1.0U 1.4 UP -- <1 <1 -- --
Diethyl phthalate 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Dimethyl phthalate 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Di-n-butyl phthalate 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Di-n-octyl phthalate 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Hexachlorobenzene 10U 10U 10U 1.0U 1.4 UP -- <1 <1 -- --
Hexachlorobutadiene 10U 10U 10U 1.0U 1.4 UP -- <1 <1 -- --
Hexachloroethane 10U 10U 10U 1.0U 1.4 UP -- <1 <1 -- --
N-Nitrosodiphenylamine 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --
Water Quality Monitoring Plan - Appendix L February 2015
Whatcom Waterway Final Engineering Design Report 1of2 080007-01.02



Attachment 1
Evaluation of Water Quality Impacts During Remedial Construction

UNIT 1€ UNIT 2A/38B MAX. CONCENTRATION
OUTER WATERWAY INNER WATERWAY | \wHATCOM WATERWAY || 150-FT. COMPLIANCE AMBIENT
1C-01-VC-U-COMP 2A-3B-01-COMP SITE WATER BOUNDARY WATER QUALITY
2/17/2009 2/10/2009 1/16/2009 Estimated CRITERIA
DRET DRET Site Water Dredge Plume at 15X
(Anchor QEA 2010) (Anchor QEA 2010) (Anchor QEA 2010) Dilution Factor
ANALYTE Total Dissolved Total Dissolved Total Dissolved Total Dissolved Acute Chronic | Ref.

Pentachlorophenol 50U 50U 5.0U 50U 6.8 UP -- <5 <5 -- --
Phenol 10U 10U 10U 10U 1.4 UP - <1 <1 -- -
Tetrachloroguaiacol 10U 10U 10U 10U 1.4 UP -- <1 <1 -- --

References:

[a] WAC 173-201A-210(1)(e); Background plus 5 NTU turbidity ~ Background plus 10 mg/L TSS
[b] EPA 1989 Ambient Water Quality Criteria for Ammonia (Saltwater); T = 10*C, pH = 8.4; Salinity = 30 ppt

[c] WAC 173-201A-240(3)

[d] EPA 1993; based on acute toxicity test data for juvenile salmon and rainbow trout; assume acute-chronic ratio ~ 10

[e] EPA 2003 final chronic values; acute-chronic ratio = 4.16

Notes:
Bold = Detected result

-- Sample was not submitted for chemical analysis.
J = Estimated value
U = Compound analyzed, but not detected above detection limit
P = Data considered usable; however, hold-times were exceeded.
pg/L = microgram per liter; DRET = dredged elutriate test; EPA = U.S. Environmental Protection Agency; mg/L = milligram per liter; NTU = nephelometric turbidity unit;
TSS = total suspended solids; WAC = Washington Administrative Code
1. Estimated from range of bulk sediment 2,3,7,8-TCDD concentrations measured in Unit 1C sediments during Pre-Remedial Design Investigations (Anchor QEA 2010).
2. Concentrations estimated assuming that dredging-related turbidity is maintained at or below background levels plus 10 mg/L at the acute monitoring station.
Based on the DRET data, compliance with turbidity criteria requires a minimum dilution factor of at least 15X (158 mg/L divided by 10 mg/L) from the point of dredging.

The resulting concentration is estimated as the background concentration plus the incremental concentration over background measured in the DRET elutriate divided by 15.

Water Quality Monitoring Plan - Appendix L

Whatcom Waterway Final Engineering Design Report
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APPENDIX M

RESULTS OF ADDITIONAL
GEOTECHNICAL AND ENVIRONMENTAL
TESTING ALONG THE CENTRAL
WATERFRONT SITE

(Appendix M data reports are available on CD from Ecology)



ANCHOR 720 Olive Way, Suite 1900

QEA e Seattle, Washington 98101
e Phone 206.287.9130

Fax 206.287.9131

MEMORANDUM
To: Lucille T. McInerney, P.E., Ecology Date: February 5, 2013
Brian Sato, P.E., Ecology
From: Tom Wang, P.E., Anchor QEA, LLC Project: 080007-01.02
Cc: John Hergesheimer, Port of Bellingham

Mike Stoner, Port of Bellingham

Brian Gouran, Port of Bellingham

Re: Whatcom Waterway Site — Consent Decree No. 07-2-02257-7 — Pre-Remedial
Design Investigation Work Plan Addendum #2

Central Waterfront Site — Agreed Order No. DE3341 — RI/FS Work Plan
Addendum #4

Supplemental Central Waterfront Shoreline Design Investigation Results

Anchor QEA, LLC is currently conducting remedial design and permitting activities in
support of the Whatcom Waterway Site Cleanup project. This work is being performed in
accordance with the First Amendment to Consent Decree No. 07-2-02257-7, which was filed
in Whatcom County Court on August 19, 2011. The design and permitting work is being
performed on behalf of the Port of Bellingham and other signatories to the Consent Decree.
In addition, ongoing Remedial Investigation/Feasibility Study (RI/FS) activities are being
performed at the Central Waterfront site in accordance with Agreed Order No. DE 3441.

PURPOSE AND BACKGROUND

In support of the Whatcom Waterway engineering design, supplemental geotechnical and
environmental data needs were identified relating to the partially exposed containment wall
and Maple Street bulkhead replacement design along the northern shoreline of the Whatcom
Waterway site. The alignment of the proposed wall and bulkhead replacement is presented
on Figure 1. The shoreline is located within the cleanup area of the Whatcom Waterway site
and includes the southern portion of the Central Waterfront site where the presence of

concrete debris and petroleum impacted soils and groundwater has been documented.

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Deliverables\EDR\February 2013 Deliverables\Final Appendices\Appendix M\WW EDR
Appendix M_02-05-2013_clean.docx
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A supplemental investigation was performed between October 25 and October 29 to fill
identified data needs. Investigation work included seven geoprobe transects perpendicular to
the shoreline (20 borings total) and two hollow-stem auger soil borings to collect
geotechnical information. Work was performed consistent with the Supplemental Central
Waterfront Shoreline Investigation Work Plan Addendum dated October 19, 2012. This
memorandum presents the investigation methods and findings of environmental and
geotechnical work to support the proposed wall and bulkhead design. In addition to
supporting the Whatcom Waterway site engineering design, these investigation results will
inform the anticipated revisions to the Central Waterfront RI/FS, which is currently

undergoing Ecology review.

INVESTIGATION METHODS AND FINDINGS

The following section describes the soil environmental and geotechnical investigation
methodologies and findings. All work was performed in compliance with the site-specific

health and safety plan. The investigation locations are presented on Figure 1.

Wall Alignment Survey and Utility Locates

A licensed surveyor, Wilson Engineering LLC (Wilson) surveyed and marked the proposed
wall and bulkhead replacement alignment along the shoreline as shown on Figure 1.
Permanent survey point markers were installed to allow access to the future wall alignment

throughout the design process as needed.

A private locating contractor, Applied Professional Services, Inc., performed a utility locate
to identify potential utilities in the investigation areas as well as to inform potential design
needs related to utility abandonment or replacement. Findings of the utility locate are

shown on Figure 1. The following utilities were identified:
o Electrical: Three electrical lines were identified in the following locations:

- Along the eastern shoreline
- A loading ramp to a small utility shed

- The western area in the boatyard from the shoreline to the utility shed

e Hydraulic: One hydraulic line was identified from the loading ramp to the small

utility shed.
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e Water: One potable water line in the western area along the shoreline.
e Monitoring wells: Two existing monitoring wells were identified in the eastern area.
e Surface stormwater system features: Visible stormwater system features (e.g., catch

basins) were identified and surveyed by Wilson.

Concrete Debris Survey and Soil Analytical Testing

Direct push borings were completed by Geoprobe methodology on October 25 and 26 to
delineate the presence or absence of subsurface concrete debris and petroleum and metals
contamination along the proposed wall alignment. All temporary borings were advanced to
depths of 15 to 20 feet below ground surface (bgs). Final boring locations were determined
in the field based on rig access and locations of subsurface utilities. Final sampling locations

are shown on Figure 1.

A total of seven transects were completed as shown on Figure 1. Direct push borings at each
transect were first attempted approximately 5 feet from the shoreline, if access allowed,
along the proposed wall alignment markings. The first boring at each transect where no
concrete debris (refusal) was encountered was advanced to 20 feet bgs and continuously
logged and sampled at select depth intervals. Soils observed in these borings were logged by
the field geologist; boring logs are included in Attachment A. Additional direct push borings
were completed in each transect and along the proposed wall alignment to a depth of 15 feet
bgs to observe the presence or absence of concrete debris (refusal). Refusal was encountered
in only one area at transect CWSI-06 at the first and third attempt (second attempt was

logged and sampled). Refusal was encountered at 3 feet bgs and 1.5 feet bgs, respectively.

Soil sampling was performed at multiple depth intervals at each direct push boring location;
generally at approximately 3 feet bgs (overburden) and 7 feet bgs (smear zone) with
additional deeper samples collected based on field observations. Samples were field screened
for sheen, PID readings, and hydrocarbon odors. A total of 16 soil samples were submitted

for laboratory analysis including:

e Gasoline range hydrocarbons
e Diesel/motor oil range hydrocarbons (using silica gel cleanup procedures)

e BTEX compounds




Whatcom Waterway Phase 1 Cleanup
February 5, 2013
Page 4

e Priority pollutant metals

Soil sampling results are presented in Table 1 and laboratory analytical reports are included
in Attachment B. To evaluate potential disposal requirements for soils excavated in
conjunction with construction of source control structures, soil analytical results are
compared to Model Toxics Control Act (MTCA) Method A criteria for unrestricted site use
rather than site-specific screening levels developed as part of the RI/FS. The analytical data
will also be analyzed separately as part of the Central Waterfront Site RI/FS. Gasoline range
hydrocarbon concentrations detected above the MTCA A cleanup level of 30 mg/kg (with
the presence of benzene) were identified at 2 of the 7 sampling areas. CWSI-05 and CWSI-
06 both had gasoline range hydrocarbon concentrations greater than 30 mg/kg only at the
water table depth within the smear zone between a depth of 8 to 14 feet bgs. Benzene was
detected above the MTCA cleanup level of 30 pug/kg at only one location (CWSI-05), also
within the water table smear zone. No soil samples had petroleum concentrations detected
above the MTCA Method A cleanup level of 2,000 mg/kg (sum of diesel and motor oil).

Priority pollutant metals were analyzed at all sampling locations except CWSI-03. Arsenic,
cadmium, chromium, and lead exceeded applicable MTCA cleanup levels, as defined by
Method A and Method B soil cleanup levels, and by natural background concentrations.
Arsenic was detected above the MTCA cleanup level (20 mg/kg) at CWSI-02 at a
concentration of 25 mg/kg. Cadmium was detected at above the MTCA cleanup level (2.0
mg/kg) at CWSI-05 at a concentration of 11.7 mg/kg. Total chromium concentrations were
detected above the MTCA Method A cleanup level applicable to hexavalent chromium (19
mg/kg), but all soil samples were well below the cleanup level applicable for trivalent
chromium. The total chromium results at CWSI-01 (57 mg/kg) and CWSI-02 (128 mg/kg)
were both above the natural background concentration determined for Puget Sound Region
soils (48 mg/kg; Ecology 1994). Lead was detected at three locations (CWSI-02, CWSI-4, and
CWSI-06) above the MTCA cleanup level of 250 mg/kg. Lead concentrations ranged
between 452 mg/kg to 1,260 mg/kg.

Geotechnical Borings and Testing

The hollow-stem auger soil borings were drilled to an approximate depth of 50 feet bgs. The

purposes of the explorations were to investigate the subsurface conditions and obtain soil
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samples for laboratory analysis. Two samplers were utilized to obtain soil samples—2-inch
outside diameter Standard Penetration Test (SPT) split-spoon sampler and 3-inch outside
diameter Shelby tube. A total of 16 samples were obtained from SPT samplers and 6 from
Shelby tubes. Geotechnical laboratory tests performed include the following:

e 22 — Moisture Content (ASTM D2216)

e 8- Sieve Analysis (ASTM D422)

e 6 - Atterberg Limits (ASTM D4318)

e 6 — One-dimensional Consolidation (ASTM D4235)

e 6 - Undrained Unconsolidated Triaxial Compression (ASTM D2850)

The explorations performed along the Central Waterfront shoreline encountered three
distinct soil units—fill, alluvium, and glacial marine drift. At the subsurface locations, the
ground surface is approximately +13 feet mean lower low water (MLLW). Groundwater was
observed at approximately 6 feet bgs at the time of drilling. Descriptions of the soil units

encountered are provided below:

Fill (SP/SM): The unit was observed to consist primarily of loose to medium dense, poorly
graded sand with varying silt and gravel. Construction debris such as wood and brick was
encountered at various locations between depths of 10 and 17 feet bgs. The SPT N-values
ranged from 3 to 24 blows per foot. Thickness of the layer ranged from approximately 17
feet at CWS — B1, near the northeastern region of the shoreline, to 20 feet at CWS — B2, near

the middle region of the shoreline.

Alluvium (SM): This unit was observed to consist primarily of medium dense, fine-grained
silty sand. The SPT N-values ranged from 13 to 34 blows per foot. Thickness of the layer is
approximately 7 feet.

Glacial Marine Drift (CL): This soil unit consists of stiff, silty clay of medium plasticity. The
SPT N-values ranged from 3 to 18 blows per foot. Moisture contents ranged from 18% to
31%. Undrained shear strength derived from tri-axial compression tests were found to range

from 1,350 to 2,150 psf. The soil borings were terminated in this layer.

The geotechnical laboratory reports are included in Attachment C.
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CONCLUSIONS

The results of the geotechnical laboratory analysis were used to update earth pressure
recommendations for structural design for the source control structures and Maple Street
bulkhead replacement. The soil borings and in situ testing allowed a more refined estimate
of elevations of soil unit contacts and physical characteristics of soil properties. In general,
the in-situ and laboratory test results confirmed the assumptions originally made for the fill
and alluvium, therefore no changes were made to the earth pressures developed for the 60%
design. The glacial marine drift (i.e., clay), however, was found to exhibit a higher
undrained shear strength than originally assumed prior to the supplemental investigation.
This higher undrained shear strength translates to an increase in the passive earth pressures
originally developed for the 60% design and ultimately justifies a reduction of materials

required for walls and foundation elements.

The results of soil sampling and probing confirmed the presence of petroleum contamination
in the eastern portion of the project area. Analytical results will be incorporated into the
Central Waterfront RI/FS development. However, based on the comparison of analytical
results to MTCA Method A criteria for unrestricted site use, all vadose zone soils (above the
water table fluctuation or smear zone) that are excavated in conjunction with
implementation of the Whatcom Waterway cleanup can be reused on site as fill. Soils
within the smear zone that are excavated in conjunction with source control structure
construction will be profiled for off-site disposal. Probing observations generally indicated
that concrete debris is not present in the area of the proposed wall, except at location CWSI-

06 in near surface soils. Concrete was present at the surface in all probing locations.

Please do not hesitate to contact us with any questions or comments.

Sincerely,

Tom Wang, P.E.
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Figure:

Figure 1: Investigation Locations

Attachments:

Attachment A: Boring Logs

Attachment B: Analytical Laboratory and Data Validation Reports
Attachment C: Geotechnical Laboratory Reports
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Table 1

Summary of Chemical Testing Results

Area East Transects
Location ID CWSI-01 CWSI-02 CWSI-03 CWSI-07
Sample ID CWSI-01-3-5 | CWSI-01-11-13 CWSI-02-1-3 | CWSI-02-7-8 | CWSI-02-12-13 CWSI-03-2-4 | CWSI-03-7-9 CWSI-07-2-4
Sample Date|  MTCA 10/25/2012 10/25/2012 10/25/2012 10/26/2012
Depth| Method A/B 3-5ft |  11-13#t 1-3ft | 7-8ft |  12-131t 2-4t | 7-9ft 2-4t
Easting| Cleanup 1241515.069 1241464.667 1241277.725 1241414.839
Constiuent Northing Level 643326.409 643255.767 643079.964 643208.870
Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range Hydrocarbons 30 10U 6.4 U 6.5U 7.6 7U 9.5U 8.8U 73U
Diesel Range Hydrocarbons 2,000 41 95 5.2U 150 39 100 300 230
Motor Oil Range 2,000 140 120 10U 280 98 84 410 220
Total Diesel and Motor Qil (U = 1/2) 2,000 181 215 10U 430 137 184 710 450
Total Diesel and Motor Qil (U = 0) 2,000 181 215 10U 430 137 184 710 450
BTEX Compounds (pg/kg)
Benzene 30 (A) 1.2) 1U 1.1) 0.9 0.8) 1.4U 2.3 2.7
Ethylbenzene 6,000 (A) 13U 1U 1.2U 1.2U 0.6) 1.4U 0.6) 1.2U
Toluene 7,000 (A) 0.7) 1U 1) 1.2U 0.6) 1.6 2.7 2.8
m,p-Xylene 9,000 (A) 13U 1U 1.2U 1.2U 1U 1.4U 1.6 1.1)
o-Xylene 9,000 (A) 13U 1U 1.2U 1.2U 1U 1.4U 0.8) 1.2U
Priority Pollutant Metals (mg/kg)
Antimony 3.2 (B) 20 UJ 30 UJ 5) 60 UJ 30 UJ - - 6 UJ
Arsenic 20 (A) 20U 30U 25 60 U 30U - - 11
Beryllium - 0.3U 0.6 U 0.1 1U 0.6 U - - 0.2
Cadmium 2.0 (A) 1.4 1U 0.2U 2U 1 - - 0.3
Chromium 19 (A)/48 38 57 14.2 128 30 - - 34.1
Copper 2,960 (B) 148 359 41.4 403 209 - - 33)
Lead 250 (A) 166 110 16 1,260 40 - - 25
Mercury 2.0 (A) 0.06 0.22 0.03 U 0.05 0.02U - - 0.04
Nickel 1,600 (B) 39 109 19 160 39 - - 28
Selenium 400 (B) 20U 30U 5U 60 U 30U - - 6U
Silver 400 (B) 09U 2U 03U 4U 2U - - 03U
Thallium - 20U 30U 5U 60 U 30U - - 6U
Zinc 24,000 (B) 347 273 52 250 162 - -- 106J
Central Waterfront Shoreline Investigation 1of2

Port of Bellingham
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Table 1

Summary of Chemical Testing Results

Area West Transects
Location ID CWSsI-04 CWSI-05 CWSI-06
Sample ID CWSI-04-2-4 CWSI-04-6-8 | CWSI-04-13.5-15 CWSI-05-2-4 | CWSI-05-7-9 CWSI-05-12-14 CWSI-06-8-10 | CWSI-06-12-14
Sample Date|  MTCA 10/25/2012 10/26/2012 10/26/2012
Depth| Method A/B 2-41t 6- 8 ft |  135-15+t 2-41t | 7-9ft 12 - 14 ft 8- 10 ft | 12-14t
Easting| Cleanup 1241207.421 1241174.122 1241144.947
Constiuent Northing Level 643013.658 642980.831 642965.046
Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range Hydrocarbons 30 6.4 U 7.8U 19 24 7.6 U 160 1,300 62
Diesel Range Hydrocarbons 2,000 67 24 200 69 200 420 1,300 240
Motor Qil Range 2,000 97 37 260 130 250 590 640 330
Total Diesel and Motor Oil (U = 1/2) 2,000 164 61 460 199 450 1,010 1,940 570
Total Diesel and Motor Qil (U = 0) 2,000 164 61 460 199 450 1,010 1,940 570
BTEX Compounds (ug/kg)
Benzene 30 (A) 1.1U 1.2U 17 1.6 15U 63 24U 3
Ethylbenzene 6,000 (A) 1.1U 1.2U 1.2U 13U 15U 7.5 24U 1.8
Toluene 7,000 (A) 1.1U 0.6) 1.1) 1.31) 15U 11 35U 13
m,p-Xylene 9,000 (A) 1.1U 1.2U 1.2U 13U 15U 29 24U 3
o-Xylene 9,000 (A) 1.1U 1.2U 1.2U 13U 15U 5.4 24U 0.5)
Priority Pollutant Metals (mg/kg)
Antimony 3.2 (B) 6 UJ 6 UJ 10 UJ 6 UJ 6 UJ 6 UJ 7 UJ 6 UJ
Arsenic 20 (A) 6U 6U 10U 6U 18 7 9 6U
Beryllium - 0.2 0.1 0.3U 0.1 0.2 0.1U 0.1U 0.1U
Cadmium 2.0 (A) 0.7 0.3U 11.7 0.3 0.4 0.3 0.7 0.5
Chromium 19 (A)/48 35.9 37.8 22 27.4 22.7 21.1 29.8 15.8
Copper 2,960 (B) 40.9 34.5 30.3 27.2) 50.1) 35.3J 89.4) 41.4)
Lead 250 (A) 30 22 452 23 33 69 145 511
Mercury 2.0 (A) 0.16 0.08 0.2 0.17 0.12 0.09 0.38 0.33
Nickel 1,600 (B) 40 23 17 30 26 18 33 15
Selenium 400 (B) 6U 6U 10U 6U 6U 6U 7U 6U
Silver 400 (B) 0.3U 04U 09U 0.3U 04U 04U 04U 04U
Thallium - 6U 6U 10U 6U 6U 6U 7U 6U
Zinc 24,000 (B) 84 48 5,050 73) 100 156 202) 180
Notes:

Central Waterfront Shoreline Investigation
Port of Bellingham

Bold = Detected result

J = Estimated value

U = Compound analyzed, but not detected above detection limit

UJ = Compound analyzed, but not detected above estimated detection limit
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ATTACHMENT A
BORING LOGS




ANCHOR QEA

0. REVISIONS

BY

ATE

WHATCOM WATERWAY - PROPOSED SHEETPILE WALL

CONTROL NOTES

1. HORIZONTAL DATUM: WASHINGTON STATE PLANE NAD83 LAMBERT
CONFORMAL NORTH ZONE GRID, PER THE 1998 ADJUSTMENT, AS DERIVED
FROM THE 2005 CITY OF BELLINGHAM GPS DENSIFICATION AND
REMONUMENTATION AS RECORDED UNDER AF#2071002449. ALL
COORDINATES AND DISTANCES SHOWN ARE IN US SURVEY FEET.

SURVEY NOTES

1. THIS EXHIBIT IS INTENDED TO BE A RECORD OF THE POINTS STAKED ON
THE GROUND OCTOBER 18, 2012 BY WILSON ENGINEERING.

LEGEND
16004 CALCULATED SHEETPILE WALL POINT DERIVED FROM ANCHOR
EXTERNAL REFERENCE DWG
] STAKED ALIGNMENT POINT (10-18-2012)

CALCULATED SHEETPILE WALL COORDINATES
PER PROPOSED PLAN 9-14-12.DWG, PROVIDED BY ANCHOR QEA

CALCULATED SHEETPILE CENTERLINE DETAIL

POSITION OF SHEETPILE
CENTERLINE AS SHOWN
ON GROUND AND IN
COORDINATION TABLE

POINT NORTHING EASTING DESCRIPTION
2. THE SHEETPILE ALIGNMENT AS SHOWN, COORDINATED, AND STAKED ON 16000 642882.4 1241007.6 END OF SHEETPILE
THE GROUND WAS BASED UPON A DWG FILE PROVIDED TO WILSON 16001 642857.9 1241039.4 SHEETPILE ANGLE POINT
ENGINEERING BY ANCHOR QEA NAMED "PROPOSED PLAN 9-14-12". THE 16002 643092.4 1241280.9 SHEETPILE ANGLE POINT
COORDINATION OF THAT FILE APPEARED TO BE ON THE SAME DATUM (WA 16003 643091.6 1241336.7 SHEETPILE ANGLE POINT
STATE PLANE, NORTH ZONE, NAD83) AS THE WILSON ENGINEERING 16004 643187.8 1241435.7 SHEETPILE ANGLE POINT
BASEMAP FOR ANCHOR ENVIRONMENTAL TITLED "BELLINGHAM BAY 16005 643234.3 1241436.4 SHEETPILE ANGLE POINT
HYDROGRAPHY" AND DATED APRIL 2008. NO ADJUSTMENTS WERE MADE 16006 643324.5 1241527.5 END OF SHEETPILE
TO THE COORDINATION OF THE QEA PROVIDED DRAWING.
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Soil Boring Log Sheet 1 of 1

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

CWS - B1
Project: Whatcom Waterway Cleanup in Phase 1 Areas | Location: Bellingham, WA Method:Hollow Stem Auger
Project #: 080007-01.02 Northing: 1241468.6436 Easting: 643277.1076 Total Depth (ft): 47.0
Client: Port of Bellingham Horizontal Datum: NAD83 WA SP N Feet Observed GW (bgs): 6.5 (ft, bgs)
Collection Date: 10/29/2012 Vertical Datum: MLLW (feet) Ground Surface Elevation (ft): +13 (approx)
Contractor: Gregory Drilling Sampler(s): 2in O.D. Split - Spoon Hammer:140lb / 30in drop
Logged By:ZLK 3in 0.D. Shelby Tube Hammer Efficiency: 89%
. — Uncorrected Standard £
= (% 7 . . c . e 2a =
£ 2 4 Penetration Resistance 8% Soil Description D
< = — -
s 5 g (blows per foot) and é% n Samples and descriptions are in recovered depths. 2
a © n Water Content (%) o Classification scheme: USCS =
= o 10 20 30 4 50| ©
To
Concrete
____5 < SPT-1 g SAND (S?—SM): Medium der.15e, damp, dark brown, poorly graded e
1 SAND with silt and gravel (fill)
1 Groundwater observed (11:30)
T 10
T SPT-2 g SAND (SP-SM): Medium dense, moist, black, poorly graded SAND with WC, GS
1 silt and gravel (fill)
—15 4
T SPT-3 g SAND (SP-SM): Loose, moist, dark olive gray, poorly graded SAND with WG, GS
1 ‘\ silt and gravel (fill) ,’
1 b o o o e !
1 50 A . .
T SPT-4 g Wood, Solid (actual thickness unknown) WC, GS

1 SAND (SM): Medium dense, moist, gray, silty SAND, non-plastic fines
T (alluvium)

T spT-5 <] wce

Smooth drilling (driller comment)

1 ] CLAY (CL): stiff, moist, olive gray, silty CLAY, medium plasticity (glacial WG, AL, UU-
1 ST-6 marine drift) TX, Consol
—30 n Shelby tube (push pressure of 400 psi) ’

1 sp1-7 <] SAA wc
—35 WC, AL, UU-
T ST-8 9 Shelby tube (push pressure of 250 psi) TX, Consol

—40 .

1 spT-9 <] SAA wc
T WC, AL, UU-
T ST-10 ° Shelby tube (push pressure of 400 psi) TX. Consol

T Bottom of boring at 47.0 ft. Completed 10/29/2012.
—T50
—T55
T 60
A SPT N-Value Notes: 1. Soil descriptions and stratum lines are interpretive and actual
® Water Content (%) conditions may vary
720 Olive Way 2. Groundwater level was observed at the time and date

Seattle, WA 98101
(206) 903-9130



Soil Boring Log

CWS - B2

Sheet 1 0f 1

Project: Whatcom Waterway Cleanup in Phase 1 Areas

Location: Bellingham, WA

Method:Hollow Stem Auger

Project #: 080007-01.02

Northing: 1241217.7964

Easting: 643039.1484 Total Depth (ft): 52.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 6.0 (ft, bgs)

Collection Date: 10/29/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13 (approx)

Contractor: Gregory Drilling

Logged By:ZLK

Sampler(s): 2in O.D. Split - Spoon
3in O.D. Shelby Tube

Hammer:140lb / 30in drop

Hammer Efficiency: 89%

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

. 5 Uncorrected Standard £
£ 3 é_ Penetration Resistance oS o Soil Description g
< i} S [t
s 5 g (blows per foot) and ;a }1.; n Samples and descriptions are in recovered depths. 2
a © n Water Content (%) o Classification scheme: USCS =
= o 10 20 30 4 50| ©
To
Concrete
__5 A
T SZ SPT-1 g SAND (SP-SM): Loose, damp, brown, poorly graded SAND with silt (fill) wc
T Groundwater observed (14:30)
10 SPT-2 g SAND (SM): Loose, moist, very dark gray, silty SAND, non-plastic fines WC. GS
1 (fill) ’
4 Wood fragment at end of sampler
—15 A
T SPT-3 g SAND (SM): Very loose, moist, very dark olive gray, silty SAND with WG, GS
1 gravel, non-plastic fines (fill)
—20 A
T SPT-4 g ® SAND (SP): Loose, moist, very dark gray, poorly graded SAND (fill) WC, GS
+ SAND (SM): Loose, moist, dark gray, silty SAND, non-plastic fines
1 5 - )

I spT-5 ] (alluvium) WC, GS
T30 WC, AL, UU-
T ST-6 ® Shelby tube (push pressure of 300 psi) TX. Consol

T35
T SPT-7 g CLAY (CL): stiff, moist, olive gray, silty CLAY, medium plasticity (glacial WC,
1 marine drift)
T WC, AL, UU-
ST-8 1 Shelby tube (push pressure of 400 psi) TX, Consol
——45
1 spT-9 <] SAA wc,
——50 WC, AL, UU-
T ST-10 ° Shelby tube (push pressure of 400 psi) TX, Consol
Bottom of boring at 52.0 ft. Completed 10/29/2012.
—T55
T 60
A SPT N-Value Notes: 1. Soil descriptions and stratum lines are interpretive and actual
® Water Content (%) conditions may vary
720 Olive Way 2. Groundwater level was observed at the time and date

Seattle, WA 98101
(206) 903-9130




Direct Push Borings

CWSI - 01

Sheet 1 0f 1

Project: Whatcom Waterway Cleanup in Phase 1 Areas

Location: Bellingham, WA

Method:GeoProbe

Project #: 080007-01.02

Northing: 643326.409

Easting: 1241515.069 Total Depth (ft): 20.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 8.0

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

Contractor: Cascade Drilling

Hole Diameter: 2 inch

Logged By:BH/JA

Samples

Depth (ft)
Water Level

Lab Test

PID

Soil Description

Samples and descriptions are in recovered depths.
Classification scheme: USCS

Graphic Log

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

o

T CWSI-01-3-5

T CWSI-01-11-13

T CWSI-01-13-15

| 25

BTEX, TPH
-G, TPH -
DX
(w/SGC),
PP Metals

BTEX, TPH
-G, TPH -
DX
(w/SGC),
PP Metals

Archive

5.5

3.8

Concrete

(medium dense), slightly moist, dark brown, poorly graded gravelly SAND, QOPV

occasional debris

Wood

@8 ft - wet

(medium dense), slightly moist, dark brown, poorly graded gravelly SAND, S V

occasional organic matter

@13 ft - wet, gray, gravelly SAND occasional organic matter, some odor

Bottom of geoprobe at 20.0 ft. Completed 10/25/2012.

720 Olive Way
Seattle, WA 98101
(206) 903-9130

Notes: 1. Soil descriptions and stratum lines are interpretive and actual

conditions may vary

2. Groundwater level was observed at the time of date specified.




Direct Push Borings

CWSI - 02

Sheet 1 0f 1

Project: Whatcom Waterway Cleanup in Phase 1 Areas

Location: Bellingham, WA

Method:GeoProbe

Project #: 080007-01.02

Northing: 643255.767

Easting: 1241464.667 Total Depth (ft): 20.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 7.5

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

Contractor: Cascade Drilling

Hole Diameter: 2 inch

Logged By:BH/JA

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

= g = Soil Description §°
= (4]
< ;_, Samples '; 2 Samples and descriptions are in recovered depths. 2
) ® o Classification scheme: USCS =
o |2 &6
To c ) DT
oncrete : 6
T BTEX, TPH xogﬁ
-G, TPH - (medium dense), slightly moist, light to medium olive gray, fine to course Sopv
T CWSI-02-1-3 DX grained gravelly SAND B "OQ
(w/SGC), 3 Qopv
1 PP Metals >063<X
A
NP
T &Ogﬁ
T OS2 X
@ 5 ft - grades to dark brown to black, gravelly SAND, occasional pockets of 2 QOV
T orange/brown brick-like aggregates, some debris &OOQ'Q
BTEX, TPH 3 Q-AG ;
T -G, TPH - O <>pj‘>
~Z CWSI-02-7-8 @ DX &QAOQ
+ (w/SGC), > va
PP Metals &%AOQ
1 AT
O
—10 s QO
5P
\ 6§X
BTEX, TPH xofszi
1 -G, TPH - QOv
CWSI-02-12-13 % DX &O?pﬁ
T (W/SGC), | - == s s o s oo s — i ——— - -
PP Metals wood debris
—T15 = p
(medium dense), wet, gray, fine to medium grained, SAND with trace silt 3%40Q
T O<>p:‘>
\ 6§X
! A
ANOP
&Ogﬁ
! A
ANOP
&Ogﬁ
! Ay
ANOP
O pﬂ
—+20
Bottom of geoprobe at 20.0 ft. Completed 10/25/2012.
1 25
Notes: 1. Soil descriptions and stratum lines are interpretive and actual
conditions may vary
720 Olive Way 2. Groundwater level was observed at the time of date specified.

Seattle, WA 98101
(206) 903-9130




Direct Push Borings

CWSI - 03

Sheet 1 0f 1

Project: Whatcom Waterway Cleanup in Phase 1 Areas

Location: Bellingham, WA

Method:GeoProbe

Project #: 080007-01.02

Northing: 643079.964

Easting: 1241277.725 Total Depth (ft): 20.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 7.0

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

Contractor: Cascade Drilling

Hole Diameter: 2 inch

Logged By:BH/JA

Samples

Depth (ft)
Water Level

Lab Test
PID

Soil Description

Samples and descriptions are in recovered depths.
Classification scheme: USCS

Graphic Log

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

o

T CWSI-03-2-4

T CWSI-03-7-9

T CWSI-03-11-13

| 25

Concrete

BTEX, TPH
-G, TPH -
DX
(w/SGC)

3.8

BTEX, TPH
-G, TPH -
DX
(W/SGC)

4.3

Archive 5.1

(medium dense), slightly moist, light gray to brown, well graded gravelly

SAND

@ 5 to 7 ft - brick fragments

@10 ft - grades to dark grey gravelly SAND

@ 14 ft - wood debris over a thin layer of silt
@ 14.5 ft - grades to gray to dark gray SAND with gravel

Bottom of geoprobe at 20.0 ft. Completed 10/25/2012.

720 Olive Way
Seattle, WA 98101
(206) 903-9130

Notes: 1. Soil descriptions and stratum lines are interpretive and actual

conditions may vary

2. Groundwater level was observed at the time of date specified.




Direct Push Borings

CWSI - 04

Sheet 1 0f 1

Project: Whatcom Waterway Cleanup in Phase 1 Areas

Location: Bellingham, WA

Method:GeoProbe

Project #: 080007-01.02

Northing: 643013.658

Easting: 1241207.421 Total Depth (ft): 20.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 6.5

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

Contractor: Cascade Drilling

Hole Diameter: 2 inch

Logged By:BH/JA

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

z g 2 Soil Description g
= (4]
< ;_, Samples '; 2 Samples and descriptions are in recovered depths. 2
) s o Classification scheme: USCS =
o |2 &6
=0 ¢
Concrete % SO
1 ANOPY
(medium dense), dry to moist, brown and gray, gravelly SAND xC>" pQ
4 BTEX, TPH A,
, 5 S Op@_
-G, TPH - NOX 7
+ CWSI-04-2-4 DX 3 QOv
(w/SGC), N7
T PP Metals QOV
12.0 xO?pA
s A
@5 ft - grades to wet, orange to brown, gravelly SAND with brick fragments O<>p
N4 2
+ BTEX, TPH 3 QQ :
2 -G, TPH - @6 ft - brick fragments O<>p‘>
T CWSI-04-6-8 DX (very dense), moist, light gray to gray, fine to medium grained SAND, trace & Q.AOQ
(w/SGC), silt O<>p‘>
T PP Metals N Q@Q
ST
1 \OSAA
A
110 OSP
2 QOV
AP,
T O pﬂ
Lo
T O pﬁ
AT
—+ BTEX, TPH O<>p‘>
-G, TPH - N g 2
: —
+ CWSI-04-13-15 DX @13.5 ft - slight rainbow sheen C><>p‘>
(W/SGC), SR
—+15 PP Metals - va
&O&Q
! A
ANOP
O
1 10.3 ZQ'Q N
&Ogﬁﬁ
! A
@ 18 ft - grades to fine to course grained, gravelly SAND and shell fragments &O?QQ
T CWSI - 04 - 18 - 20 Archive 8.6 : QOOV
O pﬁ
—20
Bottom of geoprobe at 20.0 ft. Completed 10/25/2012.
1 25
Notes: 1. Soil descriptions and stratum lines are interpretive and actual
conditions may vary
720 Olive Way 2. Groundwater level was observed at the time of date specified.

Seattle, WA 98101
(206) 903-9130




Direct Push Borings Sheet 1 of 1
CWSI - 05
Project: Whatcom Waterway Cleanup in Phase 1 Areas | Location: Bellingham, WA Method:GeoProbe
Project #: 080007-01.02 Northing: 642980.831 Easting: 1241174.122 Total Depth (ft): 20.0
Client: Port of Bellingham Horizontal Datum: NAD83 WA SP N Feet Observed GW (bgs): 7.0

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

Contractor: Cascade Drilling Hole Diameter: 2 inch Logged By:BH/JA
g | ¢ 2 Soil Description g
= (4]
< g Samples '; 2 Samples and descriptions are in recovered depths. 2
) ] ] Classification scheme: USCS =
o |2 &6
=0 ¢
Concrete >
1 K
(medium dense), dark brown to gray, gravelly SAND :Q'Q AN
1 BTEX, TPH (OPP
4. >
-G, TPH - QOV
1 CWSI-05-2-4 DX 5.1 O<>ﬁ
N4 2
(W/SGC), A
T PP Metals &O?Q'Q
IS
5 ~OP
@14
T BTEX, TPH 5 Qopv
-G, TPH - x06<;
+ hv4 CWSI-05-6-8 DX : Q’@»@
(w/SGC), &OAOQ
1 PP Metals | 11.6 :QCPQ
N7
! A
OS¥
N4 2
T10 : QQ .
ANOPY:
1 N7
‘\ @11 ft - moderate petroleum like odor, slight sheen ,’
T+ L D e e e e e e e e e e e e e e e e e e e e e e = = !
(medium dense), wet, gray SAND with trace gravels and intermittent silt
T BTEX, TPH | 69.2 | |ayers
-G, TPH-
+ CWSI-05-13-15 DX
(w/SGC),
—T-15 PP Metals
(medium dense), wet, gray to dark gray, SAND with gravel and shell -
T CWSI-05-16-18 Archive 41.2 fragments XO
A
XOA
—+20
Bottom of geoprobe at 20.0 ft. Completed 10/25/2012.
1 25
Notes: 1. Soil descriptions and stratum lines are interpretive and actual
conditions may vary
720 Olive Way 2. Groundwater level was observed at the time of date specified.

Seattle, WA 98101
(206) 903-9130




Direct Push Borings Sheet 1 of 1
CWSI - 06
Project: Whatcom Waterway Cleanup in Phase 1 Areas | Location: Bellingham, WA Method:GeoProbe
Project #: 080007-01.02 Northing: 642965.046 Easting: 1241144.947 Total Depth (ft): 20.0

Client: Port of Bellingham

Horizontal Datum: NAD83 WA SP N Feet

Observed GW (bgs): 7.0

Collection Date: 10/25/2012

Vertical Datum: MLLW (feet)

Ground Surface Elevation (ft): +13.0 ft

Contractor: Cascade Drilling

Hole Diameter: 2 inch Logged By:BH/JA

Samples

Depth (ft)
Water Level

Lab Test

PID

Soil Description
Samples and descriptions are in recovered depths.
Classification scheme: USCS

Graphic Log

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

o

—T-5 CWSI-06-4-6

T CWSI-06-8-10

T CWSI-06-12-14

T CWSI-06-16-18

| 25

Archive

BTEX, TPH
-G, TPH -
DX
(w/SGC),
PP Metals

BTEX, TPH
-G, TPH -
DX
(w/SGC),
PP Metals

Archive

202

65.7

Concrete

(medium dense), brown to gray, SAND with varying gravel and silt content
and occasional construction debris

@ 7 to 8 ft - brick material; soils are moist to wet

@8 ft - moderate petroleum like odor

@11 ft - intermittent silt layers

@12 ft - moderate to heavy petroleum like odor and sheen, occasional
wood fragments

@16 ft - very light petroleum and H2S odor

Bottom of geoprobe at 20.0 ft. Completed 10/26/2012.

720 Olive Way
Seattle, WA 98101
(206) 903-9130

Notes: 1. Soil descriptions and stratum lines are interpretive and actual
conditions may vary
2. Groundwater level was observed at the time of date specified.




I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Task17-Sup Inv\Boring Logs\Logplot

Direct Push Borings Sheet 1 of 1
CWSI - 07
Project: Whatcom Waterway Cleanup in Phase 1 Areas | Location: Bellingham, WA Method:GeoProbe
Project #: 080007-01.02 Northing: 643208.87 Easting: 1241414.839 Total Depth (ft): 20.0
Client: Port of Bellingham Horizontal Datum: NAD83 WA SP N Feet Observed GW (bgs): 7.0
Collection Date: 10/25/2012 Vertical Datum: MLLW (feet) Ground Surface Elevation (ft): +13.0 ft
Contractor: Cascade Drilling Hole Diameter: 2 inch Logged By:BH/JA
e g = Soil Description g
= (4]
£ ;_, Samples '; 2 Samples and descriptions are in recovered depths. E
) ] ] Classification scheme: USCS =
o |2 &6
=0 ¢
Concrete CHe:
1 QQO
(medium dense), brown to gray, SAND with varying gravel and silt content xO pQ
T BTGEX_l'_J:H and occasional construction debris <>p
+ CWSI-07-2-4 DX XO Q
(w/SGC), @ 3 ft - brick layer (thickness not known) O<>p
T PP Metals B Q
<>
1 xO p «
<>
1 xO p «
<>
T ¥ xO % (S
<>
1 _ xO %
CWsI-07-7-10 Archive @8ft - loose SAND and GRAVEL <>
T xO p «
—10 <>
xO p «
+ <>p
@11 ft - intermittent silt layers XO Q
T <>
@12 ft - moderate to heavy petroleum like odor and sheen, occasional XO pQ
T wood fragments <>
xO p «
1 S
xO p «
—T15 <>
xO % (S
1 &OA pﬁ
(medium dense), wet, dark gray, fine to medium grained SAND with XOA
T occasional shell fragments . Q<
XOA
—20
Bottom of geoprobe at 20.0 ft. Completed 10/26/2012.
1 25
Notes: 1. Soil descriptions and stratum lines are interpretive and actual
conditions may vary
720 Olive Way 2. Groundwater level was observed at the time of date specified.

Seattle, WA 98101
(206) 903-9130




ATTACHMENT B
ANALYTICAL LABORATORY REPORT AND
DATA VALIDATION REPORT




ANALYTICAL LABORATORY REPORT
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

November 7, 2012

Ben Howard

Anchor QEA

720 Olive Way, Suite 1900
Seattle, WA 98101

RE: Client Project: Central Waterfront Shoreline Investigation
ARI Job Nos.: VP40 & VP41

Dear Cindy:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

Sample receipt and details regarding these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARI. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

(s

Cheronne Oreiro " +_
Project Manager o~
(206) 695-6214
cheronneo@arilabs.com

www.arilabs.com

cc: eFile VP40_VP41

Enclosures

Page 1 of _44/ _

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax



Chain of Custody Documentation

ARI Job ID: VP40, VP41
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Cooler Receipt Form

vossvameLondyal Weadeflonf CS’/ @/;u
fgete

AR! Client' Aa Lo~

COC No(s). @

Delivered by F UPS Courer Hand Delvered Other, "7~

Assigned AR} Job No \/ pé/l O Tracking No 4 3 7 Z' l’i 6 /7.6/(5 NA
Preliminary Examination Pr‘;ase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler”? .. ... ... .. . .. .. . . . ... ‘(E)S NO
Were custody papers properly filled out (ink, signed, etc.). .. .. .. e ‘@S NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry). . . .. bl, ’
Temp Gun {D#: q’()g ""M;Z

If cooler temperature is out of comphance fill out form 070%;0F
“ Date Lo oo

/ﬂ-Z'6/ 1 Time

Complete custody forms and attach all shipping documents

Cooler Accepted by

Log-In Phase:

Was a temperature blank included in the cooler? . YES

What kind of packing matenat was used? . . Bu!@/Wrap V\():e Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used (if appropnate)? ........... ... e e e e el . NA @ NO
Were all bottles sealed in individual plastic bags? ... .. ... . .. . .. YES

Dd all bottles arrive in good condition (unbroken)? . .. . ... L. L e NO
Were all bottle labels complete and legible? . ..... . .. . NO
Did the number of containers hsted on COC match with the number of containers received? ... ..... .. .. NO
Did all bottie Iabels and tags agree with custody papers? NO
Were all botties used correct for the requested analyses? .. . .. ... NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . NO

Were all VOC vials free of air bubbles? ... . . ... .. . o NA YES
Qs o
/1212

Split by-

124

7 g

Was sufficient amount of sample sent in each bottle?
DateVOCTnpBlankwasmadeatARl,.., s e e el NA
Was Sample Spht by AR} - @ Date/Time

d m Date’

Equipment.

% 0/26 /,;&.me

** Notify Project Manager of discrepancies or concerms ™

Samples Logged by

Sample ID on Bottle Sample ID on COC

Samptle ID on COC Sample ID on Bottle

Additional Notes, Discrepancies, & Resolutions:

Osi- Th-of = SMim

Y4

(WS -TH-0) not macdud on_
00C o TTPHE,. Logpied ~b TTPHE,
por AEL P a5 io)cdr

7642
e /1) 26,2

L

Srmalk Air Bubibles Peatbiubbles’ LARGE Ak BUbDes Small > “sm”
= 2w 2-4 mm > 3 e
. * e o @ . Peabubbles > “pb”
» - _
. . ’ . . Large 9 ulgn
Headspace > “hs”
13
0016F Cooler Receipt Form Revision 014
3/2/10
VDG GGG
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’P Analytical Resources, Incorporated .
a Analytical Chemists and Consultants C00|er Recelpt Form

AR! Chent rly\ 0](’"' o v 1 Project Name* (‘ear\* —a\ L) ¢\+“/ C"’\J

COC No(s) @ Delivered by FedePw UPS Courner Hand Delivered Other;

Assigned ARI Job No \/ (TA\ Tracking No: __ 74 i 71? 7 )Vlgl NA
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES Qo

Were custody papers included with the cooler? . . ... .. e XL NO

Were custody papers properly filled out (ink, signed, etc.) . . .. . ... . ... U Y& NO

Temperature of Cooler(s) (°C) (recommended 2 0-6.0 °C for chemustry) ... 7[

If cooler temperature is out of comphance fill out form 00070F Temp Gun ID# 40 ; 7 T4 kS
Cooler Accepted b;/ 7/? pate [bv > T~7_ Time YT/ A

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ... ... .. ... . ... ... YES NO
What kind of packing material was used? . . Bulble,Wrap Yfetjce Gel Packs @s Foam Block Paper Other:

Was sufficient ice used (if appropriate)? . ... . L NA @ NO
Were ali bottles sealed in individual plasticbags? ... . . .. .. ... .. ... FE YES @w
Did all bottles arrive in good condition (unbroken)? ... .. .. . .. L YESs NO
Were all bottle labels complete and legible? ... . ....... ... . ... .. . .. L. L. . ‘@5) (
Did the number of containers listed on COC match with the number of containers recewved? ... .. . .. ’ @})/
Did all bottle labels and tags agree with custody papers? 2
Were all bottles used correct for the requested analyses? .. ... e e e fE% NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs). hesy YES NO
Were all VOC wials free of air bubbles? ... . .... ... F NA YES NO
Was sufficient amount of sample sent tn each bottle? .. . R F \@é NO
Date VOC Trip Blank was made at ARL. . ........ .. ... . .. .. ... ... ... ... NA jo-25-n
Was Sample Spitt by ARI - @) YES Date/Time Equipment Split by-

Samples Logged by Tj Date __ [U>2 (- A Time. TR

** Notify Project Manager of)discrepancies or concemns ™

Sample ID on Bottie Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, &Resolutlons

Y, —
‘ onCoC Voas £ CWSls3-779
Lw%\\:gkogvﬂwmi(ﬁt coonly & o3
Gt YF C

@ \O W\
By Q‘Q/ﬂ /r( Date U 15"

Smalt Air Bubbles Peabubbles’ Small > “sm”
= Zmum 2-4 mm
. : . * ® @ Peabubbles > “pb”
‘ . Large ..) “lg”
Headspace > “bhs”
’ T
0016F Cooler Receipt Form Revision 014
3/2110

UDLGR : ARGG

n



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: VP40, VP41
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ANALYTICAL
RESOURCES @
INCORPORATED

Case Narrative

Client: Anchor QEA
Project: Central Waterfront Shoreline Investigation
ARI Job Nos.: VP40 & VP41

Sample receipt

Four soil samples and a trip blank were received on October 26, 2012 under ARI job VP40.
The cooler temperature measured by IR thermometer following ARI SOP was 4.1°C. One
sample was archived upon receipt. For further details regarding sample receipt, please refer
to the Cooler Receipt Form.

Nine soil samples and a trip blank were received on October 26, 2012 under ARI job VP41.
The cooler temperature measured by IR thermometer following ARI SOP was 3.8°C. Select

samples were archived upon receipt. For further details regarding sample receipt, please
refer to the Cooler Receipt Form.

BETX by SW8260C

The samples were analyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements for requested
compounds. Internal standard areas were within limits.

The surrogate percent recoveries were within control limits.

The method blanks were clean at the reporting limits. The LCS and LCSD percent
recoveries were within control limits.

Acid/Silica Cleaned NWTPH-Dx

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements.
The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits. The LCS and LCSD percent recoveries
were within control limits.

The matrix spike and matrix spike duplicate percent recoveries were within advisory control
limits.

Case Narrative VP40 & VP41 Page 1 of 2
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ANALYTICAL

RESOURCES @
INCORPORATED

NWTPH-Gx

The samples were analyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limit. The LCS and LCSD percent recoveries
were within control limits.

Metals by SW6010C/7471A

The samples and associated laboratory QC were digested and analyzed within method
recommended holding times.

Copper was present in the method blank at a level that was greater than the reporting limit.
All samples had copper detections greater than ten times the level found in the method
blank. No corrective action was taken.

The LCS percent recoveries were within control limits.

The matrix spike percent recovery of antimony fell outside the control limits low for sample

CWS1-04-2-4. A post digestion spike was performed and the recovery was within control
limits. All relevant data have been flagged with an “N” qualifier on the Form V. No further
corrective action was taken.

Case Narrative VP40 & VP41 Page 2 of 2
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Project Name:

Sample ID Cross Reference Report

ARI Job No:

VP40

Client: Anchor QEA LLC
Project Event: N/A

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront Shoreline Inves.

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. CwWS1-04-2-4 VP40A 12-21289 Soil 10/25/12 14:49 10/26/12 10:00
2. CWS1-04-6-8 VP40B 12-21290 Soil 10/25/12 14:59 10/26/12 10:00
3. CWS1-04-13.5-15 VP40C 12-21291 Soil 10/25/12 15:03 10/26/12 10:00
4. CWS1-04-18.5-20 VP40D 12-21292 Soil 10/25/12 15:31 10/26/12 10:00
5. CWS1-TB-01 VP40E 12-21293 Water 10/25/12 10/26/12 10:00
Printed 10/26/12 Page 1 of 1



Project Name:

Sample ID Cross Reference Report

ARI Job No:

VP41

Client: Anchor QEA LLC

Project Event:
Central Waterfront Shoreline Inves.

N/A

ANALYTICAL
RESOURCES
INCORPORATED

ARI ARI

Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. Cws1l-02-1-3 VP41A 12-21279 Soil 10/25/12 09:32 10/26/12 10:00
2. CWS1-02-7-8 VP41B 12-21280 Soil 10/25/12 09:37 10/26/12 10:00
3. CWS1-02-12-13 vVP41C 12-21281 Soil 10/25/12 09:42 10/26/12 10:00
4. CWsS1-01-3-5 VP41D 12-21282 Soil 10/25/12 12:01 10/26/12 10:00
5. CWs1-01-11-13 VP41E 12-21283 Soil 10/25/12 12:06 10/26/12 10:00
6. CWS1-01-13-15 VP41lF 12-21284 Soil 10/25/12 12:12 10/26/12 10:00
7. CWS1-03-2-4 VP41G 12-21285 Soil 10/25/12 13:45 10/26/12 10:00
8. CWsS1-03-7-9 VP41H 12-21286 Soil 10/25/12 13:51 10/26/12 10:00
9. CwWs1-03-11-13 VP41I 12-21287 Soil 10/25/12 13:57 10/26/12 10:00
1 CWsS1-TB-01 VP41lJd 12-21288 Water 10/25/12 10/26/12 10:00

Printed 10/26/12 Page 1 of 1
CSCELELR O ER{ALR S 4



Anatytical Chemists and Consultants

0: Analytical Resources, Incorporated

Data Reporting Qualifiers
Effective 2/14/2011
Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits
B Reported value is less than the CRDL but > the Reporting Limit
N Matrix Spike recovery not within established contro! limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate

control limit defaults to +1 RL instead of the normal 20% RPD
Organic Data

9] Indicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits
B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of

the analyte concentration in the sample.

J Estimated concentration when the value is less than ARls established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Q Indicates a detected analyte with an initial or continuing calibration that does

not meet established acceptance criteria (<20%RSD, <20%Drift or minimum
RRF).

Page 1 of 3
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NA

NR

NS

M2

EMPC

Analytical Resources, Incorporated
Analytical Chermists and Consultants

Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valig
quantification of the analyte

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate,

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLMO02.2 as a value “calculated for 2,3,7 8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria”
(Dioxin/Furan analysis only)

The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

The analyte was detected on both chromatographic columns but the
quantified values differ by 240% RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference  from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

The total of all fines fractions. This flag is used to report total fines when only,
sieve analysis is requested and balances total grain size with sample weight .

Samples were frozen prior to particle size determination

Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

Sample did not contain the proportion of “fines” required to perform the
pipette portion of the grain size analysis

Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3



Analytical Chemists and Consultants

0: Analytical Resources,Incorporated

DL’ LOD', LOQ' and Control Limits Summary
VOA Analysis of Soil (EPA Method 8260C)
Analyte DLE |00 | LOQ! | pcovery | Replcat
Dichlorodiflucromethane 0.207 0.5 1.0 67 — 142 <40
Chloromethane 0.263 0.5 1.0 65— 129 <40
Vinyl Chloride 0.235 0.5 1.0 74 - 134 <40
Bromomethane 0.187 0.5 1.0 40-172 <40
Chloroethane 0.462 0.5 1.0 53 - 154 <40
Trichloroflucromethane 0.266 0.5 1.0 57 - 161 <40
Acrolein* 3.809 25 50.0 60— 130 <40
Acetone* 0.482 25 5.0 48 - 132 <40
1,1,2-Trichloro-1,2,2-Trifluoroethane 0.287 1.0 2.0 72 - 142 <40
1,1-Dichloroethene 0.336 0.5 1.0 73-138 <40
Bromoethane 0.440 1.0 2.0 74 - 132 <40
lodomethane (Methy! lodide) 0.215 0.5 1.0 34 -181 <40
Methylene Chloride 0.635 1.0 20 61-128 <40
Carbon Disulfide 0.559 1.0 1.0 72 - 146 <40
Acrylonitrile 1.026 25 5.0 59 - 124 <40
Methyl-t-butyl ether (MTBE) 0.231 0.5 1.0 68 — 124 <40
trans-1,2-Dichloroethene 0.266 0.5 1.0 73-131 <40
Vinyl Acetate 0.381 25 5.0 54 - 138 <40
1,1-Dichloroethane 0.203 0.5 1.0 65-139 <40
2-Butanone* 0.513 25 5.0 64 — 120 <40
2,2-Dichloropropane 0.292 0.5 1.0 77 - 137 <40
cis-1,2-Dichloroethene 0.240 0.5 1.0 75— 124 <40
Chioroform 0.234 0.5 1.0 75 - 126 <40
Bromochioromethane 0.323 0.5 1.0 69 — 133 <40
1,1,1-Trichloroethane 0.226 0.5 1.0 78 - 133 <40
1,1-Dichloropropene 0.312 0.5 1.0 80-123 <40
Carbon Tetrachloride 0.213 0.5 1.0 76 — 136 <40
1,2-Dichloroethane 0.191 0.5 1.0 77 - 120 <40
Benzene 0.296 0.5 1.0 80 -120 <40
Trichloroethene 0.212 0.5 1.0 80 - 120 <40
1,2-Dichloropropane 0.162 0.5 1.0 74 - 120 <40
Bromodichloromethane 0.254 0.5 1.0 80 - 122 <40
Dibromomethane 0.147 0.5 1.0 80 - 120 <40
Version 001 Page 1 of 3 7/30/12
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Analytical Chemists and Consultants

”: Analytical Resources,Incorporated

DL' LOD', LOQ" and Control Limits Summary
VOA Analysis of Soil (EPA Method 8260C)
Analyte DL® | LoDt | LOG | oy | Replicgte
2-Chloroethyl Vinyl Ether 0.276 25 5.0 20 - 157 40
4-Methy!-2-Pentanone* 0.420 25 5.0 70-124 $40
cis-1,3-Dichloropropene 0.226 0.5 1.0 80-124 <40
Toluene 0.151 0.5 1.0 78 -120 <40
trans-1,3-Dichloropropene 0.216 0.5 1.0 80 - 126 <40
1,1,2-Trichloroethane 0.286 0.5 1.0 77-120 <40
Ig'ii'r'g:gi’gg;°etha”e (Ethylene 0.176 0.5 1.0 79120 < 40
2-Hexanone* 0.439 2.5 5.0 62— 128 <40
1,3-Dichloropropane 0.209 0.5 1.0 77-120 <40
Tetrachloroethene 0.257 0.5 1.0 76 — 131 <40
Dibromochloromethane 0.266 0.5 1.0 77 -123 <40
Chlorobenzene 0.219 0.5 1.0 80-120 <40
1,1,1,2-Tetrachloroethane 0.233 0.5 1.0 80-120 40
Ethyl Benzene 0.202 0.5 1.0 80 — 120 <40
m,p-Xylene 0.392 0.5 1.0 80 — 123 40
o-Xylene 0.224 0.5 1.0 80 — 120 40
Styrene 0.138 0.5 1.0 80— 122 <40
Bromoform 0.297 0.5 1.0 63-120 <40
Isopropyl Benzene 0.233 0.5 1.0 77 -127 <40
1,1,2,2-Tetrachloroethane 0.253 0.5 1.0 71-120 <40
1,2,3-Trichloropropane 0.517 1.0 2.0 75-120 <40
trans-1,4-Dichloro-2-Butene 0.437 25 5.0 62 - 127 <40
n-Propyl Benzene 0.272 0.5 1.0 76 — 126 <40
Bromobenzene 0.153 0.5 1.0 75-120 <40
1,3,5-Trimethylbenzene 0.254 0.5 1.0 77 - 126 <40
2-Chlorotoluene 0.300 0.5 1.0 76 - 120 <40
4-Chlorotoluene 0.277 0.5 1.0 75-121 £40
t-Butylbenzene 0.306 0.5 1.0 77 -125 <40
1,2,4-Trimethylbenzene 0.230 0.5 1.0 77-125 <40
s-Butylbenzene 0.240 0.5 1.0 77 - 127 <40
4-Isopropyl Toluene 0.236 0.5 1.0 78 - 131 <40
1,3-Dichlorobenzene 0.227 0.5 1.0 76 — 120 <40
1,4-Dichlorobenzene 0.232 0.5 1.0 75-120 <40
Version 001 Page 2 of 3 7/30/12
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Analytical Resources,Incorporated
Analytical Chemists and Consultants

DL’ LOD', LOQ" and Control Limits Summary
VOA Analysis of Soil (EPA Method 8260C)
Analyte :gl;:(; L‘:,E; :gol(:; RecI:)(;zryz' Reggsgte
n-Butylbenzene 0.262 0.5 1.0 75-134 <40
1,2-Dichlorobenzene 0.293 0.5 1.0 77-120 <40
1,2-Dibromo-3-Chloropropane 0.586 25 5.0 61-128 <40
1,2,4-Trichlorobenzene 0.332 25 5.0 75-130 <40
Hexachloro-1,3-Butadiene 0.410 25 5.0 72-135 <40
Naphthalene 0.429 25 5.0 71-122 <40
1,2,3-Trichlorobenzene 0.305 25 5.0 76 — 122 <40
Surrogate Standards MB/LCS | Samples RPD
1,2-Dichloroethane-d, 80 - 122 80 — 149 <40
1,2-Dichlorobenzene-d, 80 - 120 80 - 120 <40
Toluene-ds 80 - 120 77 -120 <40
4-Bromofluorobenzene 80-120 80- 120 <40

(1) Detection Limit (DL), Limit of Detection (LOD) and Limit of Quantitation (LOQ) are defined in ARI SOP 1018S
(2) Control limits calculated using all data from 1/1/12 through 5/31/12.
(3) Relative Percent Difference between analytes in replicate analyzes. If Coand Cp are the concentrations of the

original and duplicate respectively then

5= 1Co=Col

T C,+C,
2

x100

(4) Highlighted control limits (bold font) are adjusted from the calculated values to reflect that:
a. ARI does not use control limits < 10 for the lower limit or < 100 for the upper limit or
b. Control limits for analyzes with no separate preparation procedure are adjusted to reflect the minimum
uncertainty in the calibration of the instrument allowed by the referenced analytical method.

(5) MDL study QD19 - 3/8/10

Version 001

Page 3 of 3
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Quality Control Criteria

) Total Petroleum Hydrocarbons
Analytical Chemists and Consultants

(Diesel & Motor Oil)

”: Analytical Resources,Incorporated
Analysis
Code

Analyte’ :er; l‘_)opg l;)?)ﬁz sti:; % Rec:l;r: :sontrol ;.;::T: RPD*
Surrogate Surrogate
HCIWVX NWTPH-HCID — Water Samples - - 0507 - - 50-150 <40
HCISVX NWTPH-HCID - Solid Samples - - 507 - - 50-150
Aqueous Samples — No Extract Clean-up —~ Separatory Funnel Extraction - 500 to 1.0 mL
DIESWI DRO — NWTPH-Dext (C12-C24) 0.022 0.05 0.1 64-112 50-150 50-150
AK2WSI DRO - AK102 (C45-C3s) 0.022 0.05 0.1 75-125° 60-120 50-150 < 40
OILWSI RRO ~ NWTPH-Dext (C24-Css) 0.044 0.1 0.2 60 -130° | 50-150 50-150
AK3WSI RRO — AK103 (C25-C3s) 0.030° 0.1 02 60-120° 60-120 50-150
Aqueous Samples — With Acid and/or Silica Gel Clean-up — Separatory Funnel Extraction — 500 to 1.0 mL
DIESWI DRO — NWTPH-Dext (C12-C24) 0.039 0.05 0.1 61-104 50-150 50-150
AK2WSI DRO — AK102 (C4¢-Cys) 0.042 0.05 0.1 75-125° 60-120 50-150 <40
OlLwWSI RRO — NWTPH-Dext (C24-C3s) 0.010 0.1 0.2 60-130° | 50-150 50-150
AK3WSI RRO - AK103 (C35-C36) 0.030°® 0.1 0.2 60-120° 60-120 50-150
Solid Matrix Samples — No Extract Clean.up — Microwave Extraction-10gto1 mL
DIESMI DRO — NWTPH-Dext (C12-Ca4) 1.35 25 5 62-119 50-150 50-150
DIESMI DRO — NWTPH-Dext Jet A 2.22" 25 5 60-130% | 50-150 50-150
AK2SMI DRO — AK102 (C-C2s) 243 25 5 75-125° 60-120 50-150 <40
OILSMI RRO - NWTPH-Dext (C24-C3s) 248 5 10 60 -130° | 50-150 50-150
AK3SMI RRO — AK103 (C25-Cag) 0.665° 5 10 60-120° 60-120 50-150
Solid Matrix Samples - With Acid and/or Sifica Gel Clean-up ~ Microwave Extraction - 10 g to 1 mL
DIESMI DRO — NWTPH-Dext (C12-C24) 1.28 25 5 60-108 50-150 50-150
AK2SMI DRO - AK102 (C15-C3s) 2.06 25 5 75-125° 60-120 50-150 <40
OILSMI RRO - NWTPH-Dext (C24-C3s) 1.57 5 10 60-130° | 50-150 50-150
AK3SMI RRO — AK103 (C25-C3s) 0.665 "° 5 10 60-120° 60-120 50-150

(1) DL (Detection Limit) and LOD (Limit of Detection) as defined in ARI SOP 1018S.
(2) Limit of Quantitation as defined in ARl SOP 10188S. The spike concentration used to determine the DL and the concentration
of the lowest standard used to calibrate the GC-FID instrument.
(3) All surrogate recovery limits are specified in the published methods (AK102, AK103 & NWTPH-Dext). The surrogate standard
is o-Terphenyl.
(4) Acceptance criteria for the relative percent difference (RPD) between analytes in replicate analyzes.
concentrations of the original and duplicate respectively then |C0 - cD[
RPD =—+——=x100
C,+Cp
2
(5) DRO = Diesel Range Organics and RRO = Residual Range Organics as defined in the methods referenced in footnote 3.
(6) Method specified LCS acceptance limits.
(7) Method specified reporting limits
(8) Default LCS control limits pending calculation of historic limits
(9) MDL study QD55 completed 2/12/10
(10) MDL study QD35 compieted 1/29/10
(11) LOD Study Ul44 completed 2/28/12

If Coand Cp are the

Version 002 Page 1 of 1 3/20/12
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Analytical Resources,Incorporated Quality _ContrOI Criteria
Analytical Chemists and Consultants Gasoline and BTEX

o

Spike % Recovery Control Limits

3
Lcs MBILCS | Sample | RPD
Surrogate Surrogate

Agqueous Samples 5 mL purge volume (DL, LOD & LOQ values in pgi. (ppb) for BTEX and mg/l. {ppm) for gagoline
NWTPH-G | Toluene — Naphthalene 0.057 0.125 0.25 80 - 120 - -

2-methylpentane — _
8015B 1,2,4-Trimethylbenzene 0.031 0.125 0.25 80 - 120 - --

Method Analyte pL' Lop' | LoQ'

WA-TPH-G | Toluene — nCs2) 0.087 0.125 0.25 80 - 120 - - < 40
AK-101 nCs — nC12 0.032 0.050 0.10 80 - 120 - --
Trifluorotoluene (TFT) - - - - 80 -120 80 - 120
Bromobenzene - - - - 80-120 80 - 120
8021B Benzene 0.094 0.5 1.0 76 - 120 - --
8021B Toluene 0.113 0.5 1.0 77 — 122 - -
8021B Ethylbenzene 0.117 0.5 1.0 68 - 120 - -
8021B m/p-Xylene 0.265 1.0 20 75-120 - -- sS40
8021B o-Xylene 0.136 0.5 1.0 75-121 - --
Trifluorotoluene (TFT) - - -- - 80 - 120 80 - 120
Bromobenzene - - - - 80-120 | 77-120
Solid Samples - (DL, LOD & LOQ values in ugfkg (ppb) for BTEX and rg/kg {ppm) for gasoline
NWTPH-G | Toluene — Naphthalene 1.66 2.5 5 80 - 120 - -
80158 | 0 o rene | 157 | 25 5 |8o-120| - -
WA-TPH-G | Toluene — nCy2) 1.54 25 5 80 - 120 - - <40
AK-101 nCs —~ nC12 1.84 25 5 80 - 127 - --
Trifluorotoluene (TFT) - - -- - 80-120 65-128
Bromobenzene -- - - - 80-120 52-149
8021B Benzene 4.59 125 25 78 - 120 - -
8021B Toluene 7.13 12.5 25 80 - 120 - --
8021B Ethylbenzene 498 12.5 25 73-120 - --
8021B m/p-Xylene 11.9 250 50 79-120 - -- s40
80218 o-Xylene 6.23 125 25 80 -120 - -
Trifluorotoluene (TFT) - - - - 80-120 | 69-126
Bromobenzene - - -- -- 80-120 | 49-143

(1) Detection Limit (DL), Limit of Detection (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 1018S.
(2) Highlighted control limits (bold font) are adjusted from the calculated values as follows:
a) Highlighted control limits (bold font) adjusted to demonstrate that ARI does not use control limits < 10 for the
lower limit or < 100 for the upper limit.
b) Control limits for analytes with no separate preparation procedure are adjusted to reflect the minimum
uncertainty in the calibration of the instrument aliowed by the referenced analytical method.
(3) Acceptance criteria for the relative percent difference (RPD) between analytes in replicate analyzes. If Coand Cp are
the concentrations of the original and duplicate respectively then D |c o _cD|

T C,+C,
2
(4) Default control limits pending sufficient data to calculate historic limits.

x100

Version 002 Page 1 of 1 8/27/12
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Analytical Resources,Incorporated
Analytical Chemists and Consultants

Quality Control Parameters for Metals Analysis-ICP-OES 200.7/6010C
Aqueous Samples® Spike Recovery . Solids® | Tissue®
T T T i RPD

AR oo | ioa
Aluminum 7.57 25 50 75-125 | 80-120 | <20 5.0 1.0
Antimony 6.28 25 50 75-125 | 80-120 | <20 5.0 1.0
Arsenic 3.33 25 50 75-125 | 80-120 | s20 5.0 1.0
Barium 1.33 1.5 3.0 75-125 | 80-120 | s20 0.3 0.06
Beryllium 0.16 0.5 1.0 75-125 | 80-120 | <20 0.1 0.02
Boron 7.39 10 20 75-125 | 80-120 | <20 2.0 0.4
Cadmium 0.18 05 2.0 75-125 | 80-120 | <20 0.2 0.04
Calcium 11.27 25 50 75-125 | 80-120 | s20 5.0 1.0
Chromium 1.24 25 5.0 75-125 | 80-120 | <20 0.5 0.1
Cobalt 0.27 1.5 3.0 75-125 | 80-120 | s20 0.3 0.06
Copper 0.92 1.0 2.0 75-125 | 80-120 | s20 0.2 0.04
Iron 7.50 25 50 75-125 | 80-120 | <20 5.0 1.0
Lead 155 10 20 75-125 | 80-120 | <20 2.0 0.4
Magnesium 9.61 25 50 75-125 | 80-120 | <20 5.0 1.0
Manganese 0.28 0.5 1.0 75-125 | 80-120 | <20 0.1 0.02
Molybdenum 0.79 25 5.0 75-125 | 80-120 | <20 0.5 0.1
Nickel 3.86 5.0 10 75-125 [ 80-120 | s20 1.0 0.2
Potassium 65.70 250 500 | 75-125 | 80-120 | <20 50 10
Selenium 4.99 25 50 75-125 | 80-120 | <20 5.0 1.0
Silicon 8.17 30 60 75-125 | 80-120 | <20 (6) (6)
Silver 0.43 1.5 3.0 75-125 | 80-120 | <20 0.3 0.06
Sodium 11.35 250 500 | 75-125 | 80-120 | <20 50 10
Strontium 0.09 1.0 1.0 75-125 | 80-120 | <20 0.1 0.02
Thallium 3.10 25 50 75-125 | 80-120 | <20 5.0 1.0
Tin 1.41 5.0 10 75-125 | 80-120 | <20 1.0 0.2
Titanium 2.11 25 5.0 75-125 | 80-120 | <20 0.5 0.01
Vanadium 0.27 1.5 3.0 75-125 | 80-120 | <20 0.3 0.06
Zinc 1.45 5.0 10 75-125 | 80-120 | <20 1.0 0.2

(1) Detection Limit (DL), Limit of Detection Limit (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 1018S

(2) 50 mL sample and 50 mL final volume

(3) Solids LOQ based on 100% solids using 1.0 g sample with 100 mL final volume.
(4) Tissue is reported on an “as received” (wet weight) basis using 2.5 g sample with 50 mL final volume.

(5) Relative Percent Difference between analytes in replicate analyzes.
o
original and duplicate respectively then

Cot+Cp

2

(6) ARI does not analyze for Silicon in solids or tissue samples

Version 002
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Analytical Resources,Incorporated
Analytical Chemists and Consultants

o

Quality Control Parameters for Metals Analysis ICP-MS 200.8/6020A
Aqueous Samples” Spike Recovery Solids’
Analyte Mass pL’ LoD’ LoQ’ Matrix LCS RPD* [ LOQ
pg/L pg/L g/l Spike mg/kg
Aluminum 27 1.601 10 20.0 75-125 80-120 <20 20.0
Antimony 121 0.010 0.1 0.2 75-125 80-120 <20 0.2
123 0.011 0.1 0.2 75-125 80 -120 <20 0.2
Arsenic #1 75 0.048 0.1 0.2 75-125 80 -120 <20 0.2
Arsenic #2 75 0.092 0.25 0.5 75-125 80-120 <20 0.5
Barium 135 0.020 0.25 0.5 75-125 80-120 <20 05
137 0.019 0.25 0.5 75-125 80-120 <20 0.5
Beryllium 9 0.021 0.1 0.2 75-125 80-120 <20 0.2
Cadmium 111 0.010 0.05 0.1 75-125 80 -120 <20 0.1
114 0.005 0.05 01 75-125 80 - 120 <20 0.1
Calcium 43 3.983 25 50.0 75-125 80-120 <20 50.0
Chromium 52 0.045 0.25 0.5 75-125 80-120 <20 0.5
53 0.118 0.25 0.5 75-125 80-120 <20 0.5
Cobait 59 0.011 0.1 0.2 75-125 80-120 <20 0.2
Copper 63 0.158 0.25 0.5 75-125 80-120 <20 05
65 0.236 0.25 0.5 75-125 80 -120 <20 05
Iron 54 5.753 10 20.0 75-125 80 -120 <20 20.0
57 3.876 10 20.0 75-125 80-120 <20 20.0
Lead 208 0.046 0.05 01 75-125 80-120 <20 0.1
Magnesium 24 0.297 10 20.0 75-125 80-120 <20 20.0
Manganese 55 0.022 0.25 0.5 75-125 80-120 <20 05
Molybdenum 98 0.013 0.1 0.2 75-125 80-120 <20 0.2
Nickel 60 0.079 0.25 05 75-125 80-120 <20 05
62 0.089 0.25 0.5 75-125 80 -120 <20 05
Potassium 39 2.944 10 20.0 75-125 80-120 <20 20.0
Selenium 82 0.127 0.25 0.5 75-125 80 -120 <20 05
78 0.324 0.25 20 75-125 80-120 <20 20
Silver 107 0.008 0.1 0.2 75-125 80-120 <20 0.2
Sodium 23 2.833 50 100.0 75-125 80-120 <20 100.0
Thorium ° 232 0.013 0.1 0.2 75-125 80-120 <20 0.2
Thallium 205 0.004 0.1 0.2 75-125 80-120 <20 0.2
Uranium ° 238 0.003 0.1 0.2 75 -125 80-120 <20 0.2
Vanadium 51 0.043 0.1 0.2 75-125 80-120 <20 0.2
Zinc 66 0.497 2 4.0 75-125 80-120 <20 4.0
67 0.531 2 4.0 75-125 80-120 <20 4.0
68 0.524 2 4.0 75-125 80-120 <20 4.0

(1) Detection Limit (DL), Limit of Detection Limit (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 1018S
(2) 50 mL sample and 50 mL final volume

(3) Solids LOQ based on 100% solids using 1.0 g sample with 100 mL final volume.

(4) Relative Percent Difference between analytes in replicate analyzes. If Coand Cp are the concentrations of the

D =|_qLC‘D|x100

original and duplicate respectively then C,+C,
2
Version 002 Page 1 of 2 10/6/11
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Analytical Resources,Incorporated
Analytical Chemists and Consultants

o
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(5) ARI has no accreditation for these
elements.
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Analytical Resources,Incorporated
Analytical Chemists and Consultants

Quality Control Parameters for Mercury Analysis using CVAA
Aqueous Samples? Spike Recovery
DL’ LOD' Loa’ RPD’
ug/L ugiL ugiL Matrix Spike LCS
Mercury 0.0069 0.05 0.102 75-125 80 -120 <20
Mercury (low level) 0.0026 0.01 0.02° 75-125 80-120 €20
Soil / Sediment Samples Spike Recovery
L’ LOD' LoQ' RPD®
mglkg mg/kg mgl/kg Matrix Spike LCS
Mercury 0.0021 0.0125 0.025° 75-125 80 -120 <20
Tissue Samples Spike Recovery ;
pL’ Lop' LoQ' . RPD
mglkg mglkg mglkg Matrix Spike LCS
Mercury 0.0021 0.0125 0.005* 75-125 80-120 £20

(1) Detection Limit (DL), Limit of Detection Limit (LOD) and Limit of Quantitation (LOQ) as defined in ARI SOP 1018S
(2) 20 mL sample with 20 mL final volume
(3) 0.2 g sample with 50 mL final volume assuming 100% dry weight. Soil and sediment are reported on a dry weight

basis.

(4) Tissue LOQ is 0.005 mg/kg as received (wet weight) based on 1 g sample with 50 mL final volume.
(5) Relative Percent Difference between analytes in replicate analyzes.

original and duplicate respectively then

Version 001

p=ICo=Cil
C,+C,
2
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Volatile Analysis
Report and Summary QC Forms

ARI Job ID: VP40, VP41
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-04-2-4
Page 1 of1l SAMPLE
Lab Sample ID: VP40A QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21289 Project: Central Waterfront Shoreline Inves.
Matrix: Soil A
Data Release Authorized:ovowwo Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.53 g-dry-wt
Date Analyzed: 10/30/12 14:48 Purge Volume: 5.0 mL
Moisture: 17.8%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.1 <1.1 U

108-88-3 Toluene 1.1 <1.1 U

100-41-4 Ethylbenzene 1.1 <1.1 U

179601-23-1 m,p-Xylene 1.1 <1l.1 U

95-47-6 o-Xylene 1.1 <1l.1 U

Reported in pg/kg (ppb)

Veolatile Surrogate Recovery

d4-1,2-Dichloroethane 89.8%
d8~Toluene 97.1%
Bromofluorobenzene 94.5%
d4-1,2-Dichlorobenzene 102%

FORM I RALRLLGA  GRACRGATRD



ANALYT“:AL«EED
ORGANICS ANALYSIS DATA SHEET RESOURCES

INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-04-6-8
Page 1 of 1 SAMPLE
Lab Sample ID: VP40B QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21290 Project: Central Waterfront Shoreline Inves.
Matrix: Soil .
Data Release Authorized:‘\\NJ Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.27 g-dry-wt
Date Analyzed: 10/30/12 15:11 Purge Volume: 5.0 mL
Moisture: 24.1%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.2 <1.2 U

108-88-3 Toluene 1.2 0.6 J

100-41-4 Ethylbenzene 1.2 <1l.2 U

179601-23-1 m,p-Xylene 1.2 <1.2 U

95-47-6 o-Xylene 1.2 <1.2 U

Reported in ug/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 91.2%
d8-Toluene 97.5%
Bromofluorobenzene 97.9%
d4-1,2-Dichlorobenzene 99.3%

FORM I LACFEIER | (ACAR T
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ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-04-13.5-15
Page 1 of1l SAMPLE
Lab Sample ID: VP40C QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21291 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized:cXV\NJ Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.02 g-dry-wt
Date Analyzed: 10/30/12 15:33 Purge Volume: 5.0 mL
Moisture: 19.4%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.2 17

108-88-3 Toluene 1.2 1.1 J

100-41-4 Ethylbenzene 1.2 <1.2 U

179601-23-1 m,p-Xylene 1.2 <1l.2 U

95-47-6 o-Xylene 1.2 <1.2 U

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 85.8%
d8-Toluene 96.9%
Bromofluorobenzene 97.4%
d4-1, 2-Dichlorobenzene 101%
FORM I RADIELE AR



ANALYTH}AL<§ED
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-TB-01
Page 1 of 1 SAMPLE
Lab Sample ID: VP40E QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21293 Project: Central Waterfront Shoreline Inves.
Matrix: Water
Data Release Authorized:gvv¢¢j Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 5.00 mL
Date Analyzed: 10/30/12 15:56 Purge Volume: 5.0 mL
CAS Number Analyte LOQ Result Q
71-43-2 Benzene 1.0 <1.0 U
108-88-3 Toluene 1.0 <1.0 U
100-41-4 Ethylbenzene 1.0 <1.0 U
179601-23-1 m,p-Xylene 2.0 < 2.0 U
95-47-6 o-Xylene 1.0 < 1.0 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

dd4-1,2-Dichloroethane 85.2%
d8-Toluene 97.4%
Bromofluorobenzene 100%
d4-1,2-Dichlorobenzene 97.0%

FORM I IR EGR  RCARTR L



ANAHT"CAL(@ED
RESOURCES
VOA SURROGATE RECOVERY SUMMARY INCORPORATED

Matrix: Soil QC Report No: VP40-Anchor QEA LLC
Project: Central Waterfront Shoreline Inves.

ARI ID Client ID Level DCE TOL BFB DCB TOT OUT
VP40A CWS1-04-2-4 Low 89.8% 97.1% 94.5% 102% 0
VP40B CWS1-04-6-8 Low 91.2% 97.5% 97.9% 99.3% 0
MB-103012A Method Blank Low 84.0% 97.6% 98.8% 97.6% 0
LCS-103012A Lab Control Low 80.1% 97.6% 99.0% 95.6% 0
LCSD-103012A Lab Control Dup Low 83.6% 96.8% 100% 96.5% 0
VP40C CWS1-04-13.5-15 Low 85.8% 96.9% 97.4% 101% 0
LCS/MB LIMITS QC LIMITS

SW8260C Low Med Low Med
(DCE) = d4-1,2-Dichloroethane 80-122 76-120 80-149 69~-120
(TOL) = d8-Toluene 80-120 80-120 77-120 80-120
(BFB) = Bromofluorobenzene 80-120 80~-120 80~-120 76-128
(DCB) = d4-1,2-Dichlorobenzene 80-120 80-120 80-120 80-120

Log Number Range: 12-21289 to 12-21291

FORM-II VOA
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ANALYTICAL

RESOURCES
VOA SURROGATE RECOVERY SUMMARY INCORPORATED
Matrix: Water QC Report No: VP40-Anchor QEA LILC

Project: Central Waterfront Shoreline Inves.

ARI ID Client ID PV DCE TOL BFB DCB TOT OUT

MB-103012A Method Blank 5 84.0% 97.6% 98.8% 97.6% 0

LCS-103012A Lab Control 5 80.1% 97.6% 99.0% 95.06% 0

LCSD-103012A Lab Control Dup 5 83.6% 96.8% 100% 96.5% 0

VP40E CWS1-TB-01 5 85.2% 97.4% 100% 97.0% 0
LCS/MB LIMITS QC LIMITS

SW8260C

(DCE) = dd4-1,2-Dichloroethane 80-122 80-125

(TOL) = dB8-Toluene 80-120 80-120

(BFB) = Bromofluorobenzene 80-120 80-120

(DCB) = dd4-1,2-Dichlorobenzene 80-120 80-120

Prep Method: SW5030B
Log Number Range: 12-21293 to 12-21293

UG Ao



AANALN11CAJ.€§ED
ORGANICS ANALYSIS DATA SHEET RESOURCES

INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-02-1-3
Page 1 of 1 SAMPLE
Lab Sample ID: VP41A QC Report No: VP4l-Anchor QEA LLC
LIMS ID: 12-21279 Project: Central Waterfront Shoreline Inves.
Matrix: Soil 2
Data Release Authorized: % Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NTS5/PAB Sample Amount: 4.34 g-dry-wt
Date Analyzed: 10/30/12 16:19 Purge Volume: 5.0 mL
Moisture: 7.4%

CAS Number Analyte RL Rasult Q

71-43-2 Benzene 1.2 1.1 J

108-88-3 Toluene 1.2 1.0 J

100-41-4 Ethylbenzene 1.2 <1.2 U

179601-23-1 m,p-Xylene 1.2 <1.2 U

95-47-6 o-Xylene 1.2 <1.2 U

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 90.6%
d8-Toluene 97.5%
Bromofluorobenzene 101%
d4-1,2-Dichlorobenzene 98.8%

FORM I LA T (ACAGAT



‘ANA¢YT“=AL‘EEE>
ORGANICS ANALYSIS DATA SHEET RESOURCES

. INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-02-7-8
Page 1l of 1 SAMPLE
Lab Sample ID: VP41B QC Report No: VP4l-Anchor QEA LLC
LIMS ID: 12-21280 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized: Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.20 g-dry-wt
Date Analyzed: 10/30/12 16:42 Purge Volume: 5.0 mL
Moisture: 18.4%
CAS Number Analyte RL Result Q
71-43-2 Benzene 1.2 0.9 J
108-88-3 Toluene 1.2 <1.2 U
100-41-4 Ethylbenzene 1.2 <1.2 U
179601-23-1 m,p-Xylene 1.2 <1l.2 U
95-47-6 o-Xylene 1.2 <1.2 U
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1,2-Dichloroethane 90.3%
dB8-Toluene 98.3%
Bromofluorobenzene 99.7%
d4-1,2-Dichlorobenzene 97.9%
FORM I ARG - (AR
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ORGANICS ANALYSIS DATA SHEET RESOURCES

INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-02-12-13
Page 1 of 1 SAMPLE
Lab Sample ID: VP41C QC Report No: VP41l-Anchor QEA LLC
LIMS ID: 12-21281 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized: {' Date Sampled: 10/25/12
Reported: 11/01/12 ) Date Received: 10/26/12
Instrument/Analyst: NTS5/PAB Sample Amount: 5.01 g-dry-wt
Date Analyzed: 10/30/12 17:04 Purge Volume: 5.0 mL
Moisture: 19.7%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.0 0.8 J

108-88-3 Toluene 1.0 0.6 J

100-41-4 Ethylbenzene 1.0 0.6 J

179601-23-1 m,p-Xylene 1.0 <1.0 U

95-47-6 o~-Xylene 1.0 <1.0 U

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 87.8%
dB8-Toluene 97.5%
Bromofluorobenzene 94.0%
d4-1,2-Dichlorobenzene 105%

FORM T UG BABRE



ORGANICS ANALYSIS DATA SHEET

Volatiles by Purge & Trap GC/MS-Method SW8260C

Page 1 of 1

Lab Sample ID: VP41D

LIMS ID: 12-21282
Matrix: Soil

Data Release Authorized:;é%?

Reported: 11/01/12

Instrument/Analyst: NT5/PAB

QC Report No:

SAMPLE

VP41l-Anchor QEA LLC

Sample ID: CWS1-01-3-5

ANALYTICAL @
RESOURCES

INCORPORATED

Project: Central Waterfront Shoreline Inves.

Date Sampled:
Date Received:

Sample Amount:

10/25/
10/26/

3.89 g~dry-wt

12
12

Date Analyzed: 10/30/12 17:27 Purge Volume: 5.0 mL
Moisture: 20.7%
CAS Number Analyte RL Result Q
71-43-2 Benzene 1.3 1.2 g
108-88-3 Toluene 1.3 0.7 J
100-41-4 Ethylbenzene 1.3 <1.3 U
179601-23-1 m,p-Xylene 1.3 <1.3 U
95-47-6 o-Xylene 1.3 < 1.3 U
Reported in npg/kg (ppb)
Volatile Surrogate Recovery

d4-1,2-Dichloroethane 89.2%

d8-Toluene 97.7%

Bromofluorobenzene 90.4%

d4-1,2-Dichlorobenzene 96.4%

FORM I RAED

e



AANALYTN3AL<QZE»
ORGANICS ANALYSIS DATA SHEET RESOURCES

INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-01-11-13
Page 1 of 1 SAMPLE
Lab Sample ID: VP41lE QC Report No: VP4l-Anchor QEA LIC
LIMS ID: 12-21283 Project: Central Waterfront Shoreline Inves.
Matrix: Soil 7
Data Release Authorized: Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.98 g-dry-wt
Date Analyzed: 10/30/12 17:50 Purge Volume: 5.0 mL
Moisture: 22.8%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.0 <1.0 U

108-88-3 Toluene 1.0 <1.0 U

100-41-4 Ethylbenzene 1.0 <1.0 U

179601-23-1 m,p-Xylene 1.0 <1.0 U

95-47-6 o-Xylene 1.0 < 1.0 U

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 91.8%
d8-Toluene 97.3%
Bromofluorobenzene 98.9%
d4-1,2-Dichlorobenzene 98.2%

FORM I LADHGE  CREAGATRTY

Wt 3
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ANALYTICAL

ORGANICS ANALYSIS DATA SHEET ::IECSS:::::TED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-03-2-4
Page 1 ofl SAMPLE
Lab Sample ID: VP41G QC Report No: VP41l-Anchor QEA LLC
LIMS ID: 12-21285 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized:, Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 3.66 g-dry-wt
Date Analyzed: 10/30/12 18:13 Purge Volume: 5.0 mL
Moisture: 11.9%

CAS Number Analyte RL Result Q

71-43-2 Benzene 1.4 <1l.4 U

108-88-3 Toluene 1.4 1.6

100-41-4 Ethylbenzene 1.4 <1.4 U

179601-23-1 m,p-Xylene 1.4 <1.4 U

95-47-6 o-Xylene 1.4 <1l.4 U

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 89.2%
dB-Toluene 97.8%
Bromofluorobenzene 100%
d4-1,2-Dichlorobenzene 99.0%
FORM I WILIIGR - GALAA TR



AmtAL¥11CHML<§Eib
ORGANICS ANALYSIS DATA SHEET RESOURCES

INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: CWS1-03-7-9
Page 1 of 1 SAMPLE
Lab Sample ID: VP41H QC Report No: VP41-Anchor QEA LLC
LIMS ID: 12-21286 Project: Central Waterfront Shoreline Inves.
Matrix: Soil f
Data Release Authorized: Date Sampled: 10/25/12
Reported: 11/01/12 Date Received: 10/26/12
Instrument/Analyst: NT5/PAB Sample Amount: 4.32 g-dry-wt
Date Analyzed: 10/30/12 18:35 Purge Volume: 5.0 mL
Moisture: 28.4%

CAS Number Analyte RL Rasult Q

71-43-2 Benzene 1.2 2.3

108-88-3 Toluene 1.2 2.7

100-41-4 Ethylbenzene 1.2 0.6 J

179601-23-1 m,p—-Xylene 1.2 1.6

95-47-6 o-Xylene 1.2 0.8 J

Reported in pg/kg (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 88.6%
d8~Toluene 97.1%
Bromofluorobenzene 93.9%
d4-1,2~-Dichlorobenzene 101%
FORM I WILILLLR - BARCRT2TF



ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C
Page 1 o0f 1

ANALYTICAL
RESOURCES
INCORPORATED
Sample ID: CWS1-TB-01
SAMPLE

Lab Sample ID: VP41J QC Report No: VP41-Anchor QEA LLC

LIMS ID: 12-21288 Project: Central Waterfront Shoreline Inves.

Matrix: Water

Data Release Authorized: Date Sampled: 10/25/12

Reported: 11/07/12 Date Received: 10/26/12

Instrument/Analyst: NT5/PAB Sample Amount: 5.00 mL

Date Analyzed: 10/30/12 18:58 Purge Volume: 5.0 mL
CAS Number Analyte LOQ Result Q
71-43-2 Benzene 1.0 <1.0 U
108-88-3 Toluene 1.0 <1.0 U
100-41-4 Ethylbenzene 1.0 <1.0 U
179601-23-1 m,p-Xylene 2.0 < 2.0 U
95-47-6 o-Xylene 1.0 <1.0 U

Reported in ng/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 84.9%

d8-Toluene 98.1%

Bromofluorobenzene 102%

d4-1,2-Dichlorobenzene 96.9%
FORM I

VLG - BBERS



ANAET"CAL<§EB
RESOURCES
VOA SURROGATE RECOVERY SUMMARY INCORPORATED

Matrix: Soil QC Report No: VP4l-Anchor QEA LLC
Project: Central Waterfront Shoreline Inves.

ARI ID Client ID Level DCE TOL BFB DCB TOT OUT
MB-103012A Method Blank Low 84.0% 97.6% 98.8% 97.6% 0
LCS-103012A Lab Control Low 80.1% 97.6% 99.0% 95.6% 0
LCSD-103012A Lab Control Dup Low B83.6% 96.8% 100% 96.5% 0
VP41A CWS1-02~1-3 Low 90.6% 97.5% 101% 98.8% 0
VP41B CWS1-02-7-8 Low 90.3% 98.3% 99.7% 97.9% 0
VP41C CWS1-02-12-13 Low 87.8% 97.5% 94.0% 105% 0
VP41D CWS1-01~-3-5 Low 89.2% 97.7% 90.4% 96.4% 0
VP41E CWS1-01-11-13 Low 91.8% 97.3% 98.9% 98.2% 0
VP41G CWS1-03-2-4 Low 89.2% 97.8% 100% 99.0% 0
VP41H CWS1-03-7-9 Low B88.6% 97.1% 93.9% 101% 0
LCS/MB LIMITS QC LIMITS

SwW8260C Low Med Low Med
(DCE) = d4-1,2-Dichloroethane 80-122 76-120 80-149 69-120
(TOL) = d8-Toluene 80-120 80-120 77-120 80-120
(BFB) = Bromofluorobenzene 80-120 80-120 80-120 76-128
(DCB) = d4-1,2-Dichlorobenzene 80-120 80-120 80-120 80-120

Log Number Range: 12-21279 to 12-21286

FORM-II VOA
Page 1 for VP41 EAESIELA - CACALASECL
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ANALYTICAL

RESOURCES
VOA SURROGATE RECOVERY SUMMARY INCORPORATED
Matrix: Water QC Report No: VP4l-Anchor QEA LLC

Project: Central Waterfront Shoreline Inves.

ARI ID Client ID PV DCE TOL BFB DCB TOT OUT

MB-103012A Method Blank 5 84.0% 97.6% 98.8% 97.6% 0

LCS-103012A Lab Control 5 80.1% 97.6% 99.0% 95.6% 0

LCSD-103012A Lab Control Dup 5 83.6% 96.8% 100% 96.5% 0

VP41J CWS1-TB-01 5 84.9% 98.1% 102% 96.9% 0
LCS/MB LIMITS QC LIMITS

SW8260C

(DCE) = d4-1,2-Dichloroethane 80-122 80-125

(TOL) = d8-Toluene 80-120 80-120

(BFB) = Bromofluorobenzene 80-120 80-120

(DCB) = d4-1,2-Dichlorobenzene 80-120 80-120

Prep Method: SW5030B
Log Number Range: 12-21288 to 12-21288

LFEREIcA - dAfAARIILR
s 4~ 0 = b
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ANALYTICAL

RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: LCS-103012a
Page 1 of1l LAB CONTROL SAMPLE
Lab Sample ID: LCS-103012A QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21291 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorizedf‘va Date Sampled: NA
Reported: 11/01/12 Date Received: NA
Instrument/Analyst LCS: NT5/PAB Sample Amount LCS: 5.00 g-dry-wt

LCSD: NT5/PAB LCSD: 5.00 g-dry-wt
Date Analyzed LCS: 10/30/12 11:44 Purge Volume LCS: 5.0 mL

LCSD: 10/30/12 12:07 LCSD: 5.0 mL
Moisture: NA
Spike LCS Spike LCSD

Analyte LCsS Added-1LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 52.4 50.0 105% 53.0 50.0 106% 1.1%
Toluene 51.2 50.0 102% 51.7 50.0 103% 1.0%
Ethylbenzene 54.9 50.0 110% 55.3 50.0 111¢% 0.7%
m, p~-Xylene 112 100 112% 113 100 113% 0.9%
o—Xylene 53.8 50.0 108% 54.4 50.0 109% 1.1%

Reported in ng/kg (ppb)
RPD calculated using sample concentrations per SW846.

Volatile Surrogate Recovery

LCS LCSD
d4-1,2-Dichloroethane 80.1% 83.6%
d8-Toluene 97.6% 96.8%
Bromofluorobenzene 99.0% 100%
d4-1,2-Dichlorobenzene 95.6% 96.5%

FORM III



ORGANICS ANALYSIS DATA SHEET

Volatiles by Purge & Trap GC/MS-Method SW8260C

Page 1 of 1

Lab Sample ID: LCS-103012A
LIMS ID: 12-21293

Matrix: Water

Data Release Authori zed:w
Reported: 11/01/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: LCS-103012A

LAB CONTROL SAMPLE

QC Report No: VP40-Anchor QEA LLC
Project: Central Waterfront Shoreline Inves.

Date Sampled: NA
Date Received: NA

Instrument/Analyst LCS: NT5/PAB Sample Amount LCS: 5.00 mL
LCSD: NT5/PAB LCSD: 5.00 mL
Date Analyzed LCS: 10/30/12 11:44 Purge Volume LCS: 5.0 mL
LCSD: 10/30/12 12:07 LCSD: 5.0 mL
Spike LCS Spike LCSD
Analyte LCs Added-LCS Recovery LCsD Added-LCSD Recovery RPD
Benzene 52.4 50.0 105% 53.0 50.0 106% 1.1%
Toluene 51.2 50.0 102% 51.7 50.0 103% 1.0%
Ethylbenzene 54.9 50.0 110% 55.3 50.0 111% 0.7%
m,p-Xylene 112 100 112% 113 100 113% 0.9%
o-Xylene 53.8 50.0 108% 54.4 50.0 109% 1.1%
Reported in ug/L (ppb)
RPD calculated using sample concentrations per SW846.
Volatile Surrogate Recovery
ICS LCSD
d4-1,2-Dichloroethane 80.1% 83.6%
d8-Toluene 97.6% 96.8%
Bromofluorobenzene 99.0% 100%
d4-1,2-Dichlorobenzene 95.6% 96.5%
FORM III URLG SRR



Lab Name:

4A

VOLATILE METHOD BLANK SUMMARY

ANALYTICAL RESOURCES INC

ARI Job No: VP41

Lab File ID: MB1030

Date Analyzed:

10/30/12

Instrument ID: NT5

Method Blank ID.

MB1030

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Lab Sample ID: MB1030

Time Analyzed:

Heated Purge:

1229

(Y/N) Y

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

COMMENTS :

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

EPA

SAMPLE NO.

LCSs1030
LCS1030
CWS1-02-1-3
CWS1-02-7-8
CWS1-02-12-1
CWS1-01-3-5
CWS1-01-11-1
CWS1-03-2-4
CWS1-03-7-9
CWS1-TB-01

LAB
SAMPLE ID

LCS1030
LCS1030
VP41A
VP41B
VP41C
VP41D
VP41E
VP41G
VP41H
VP41J

LAB
FILE ID

LCS1030
LCS1030A
VP41A
VP41B
VP41C
VP41D
VP41lE
VP41G
VP41H
VP41J

TIME
ANAL.YZED

page 1 of 1

FORM IV VOA

OLM3 .2M
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Lab Name:

VOLATILE METHOD BLANK SUMMARY

4A

ANALYTICAL RESOURCES INC

ARI Job No: VP40

Lab File ID: MB1030

Date Analyzed:

10/30/12

Instrument ID: NTS

Method Blank ID.

MB1030

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
Lab Sample ID: MB1030

Time Analyzed: 1229

Heated Purge: (Y/N) Y

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

COMMENTS :

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

EPA

SAMPLE NO.

LCS1030
LCS1030
CWS1-04-2-4
CWS1-04-6-8
CWS1-04-13.5
CWS1-TB-01

LAB LAB TIME
SAMPLE ID FILE ID ANALYZED

LCS1030 LCS1030 1144
LCS1030 LCS1030A 1207
VP40A VP40A 1448
VP4 0B VP40B 1511
VP40C VP40C 1533
VP40E VP40E 1556

page 1 of 1

FORM IV VOA

OLM3.2M



ANALYTICAL

ORGANICS ANALYSIS DATA SHEET ::IECSC?I:IJ:::ASTED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: MB-103012A
Page 1 of 1 METHOD BLANK
Lab Sample ID: MB-103012A QC Report No: VP40-Anchor QEA LLC
LIMS ID: 12-21291 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized: SYNAW Date Sampled: NA
Reported: 11/01/12 Date Received: NA
Instrument/Analyst: NT5/PAB Sample Amount: 5.00 g-dry-wt
Date Analyzed: 10/30/12 12:29 Purge Volume: 5.0 mL
Moisture: NA
CAS Number Analyte RL Result Q
71-43-2 Benzene 1.0 <1.0 U
108-88-3 Toluene 1.0 <1.0 U
100-41-4 Ethylbenzene 1.0 <1.0 U
179601-23-1 m,p-Xylene 1.0 <1.0 U
95~-47-6 o-Xylene 1.0 < 1.0 U
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1,2-Dichloroethane 84.0%
dB8-Toluene 97.6%
Bromofluorobenzene 98.8%
d4-1,2-Dichlorobenzene 97.6%
FORM I LALSLLEA - ARG



ANALYTICAL

RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: MB-103012A
Page 1 of 1 METHOD BLANK
Lab Sample ID: MB-103012A QC Report No: VP4l-Anchor QEA LLC
LIMS ID: 12-21288 Project: Central Waterfront Shoreline Inves.
Matrix: Water
Data Release Authorized:\(Y\A/ Date Sampled: NA
Reported: 11/07/12 Date Received: NA
Instrument/Analyst: NT5/PAB Sample Amount: 5.00 mL
Date Analyzed: 10/30/12 12:29 Purge Volume: 5.0 mL

CAS Number Analyte LOQ Result Q

71-43-2 Benzene 1.0 <1.0 U

108-88-3 Toluene 1.0 <1.0 U

100-41-4 Ethylbenzene 1.0 <1.0 U

179601-23-1 m,p-Xylene 2.0 < 2.0 U

95-47-6 o-Xylene 1.0 <1.0 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 84.
dB8~-Toluene 97.
Bromofluorobenzene 98.
d4-1,2-Dichlorobenzene 97.

FORM I

UDUGR | BAGLL



5A
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

Lab Name: ANALYTICAL RESOURCES INC

Contract: ANCHOR QEA LLC

Lab Code: ARI Case No.: CENTRAL WATERFRONT SDG No.: VP40
Lab File ID: BFB1024A BFB Injection Date: 10/24/12
Instrument ID: NT5 BFB Injection Time: 0905
GC Column: RTXVMS ID: 0.18 (mm) Heated Purge: (Y/N) N
% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE
50 15.0 - 40.0% of mass 95 18.9
75 30.0 - 66.0% of mass 95 45.2
95 Base Peak, 100% relative abundance 100.0
96 5.0 - 9.0% of mass 95 6.5
173 Less than 2.0% of mass 174 0.2 | 0.3)1
174 50.0 - 101.0% of mass 95 81.9
175 4.0 - 9.0% of mass 174 6.0 7.3)1
176 95.0 - 101.0% of mass 174 80.2 ( 97.9)1
177 5.0 - 9.0% of mass 176 5.3 ( 6.5)2

1-Value 1s % mass 174

THIS CHECK APPLIES

2-Value 1s % mass 176

LAB
SAMPLE ID

IC1024
IC1024
IC1024
IC1024
IC1024
IC1024
IC1024

LAB
FILE ID

0051024
0101024
0501024
1001024
1251024
0011024
0021024

VSTD5
VSTD10
VSTDS50
VSTD100
VSTD125
VSTD1
VSTD2

01
02
03
04
05
06
07
08

DATE
ANALYZED

10/24/12
10/24/12
10/24/12
10/24/12
10/24/12
10/24/12
10/24/12

TIME
ANALYZED

09

10

11

12

13

14

15

16

17

18

19

20

21

22

page 1 of 1
FORM V VOA

TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:



5A

VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)
Lab Name: ANALYTICAL RESOURCES INC Contract: ANCHOR QEA LLC
Lab Code: ARI Case No.: CENTRAL WATERFRONT SDG No.: VP40
Lab File ID: BFB1030 BFB Injection Date: 10/30/12
Instrument ID: NT5 BFB Injection Time: 1009
GC Column: RTXVMS ID: 0.18 (mm) Heated Purge: (Y/N) N
%$ RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE
50 15.0 - 40.0% of mass 95 19.3
75 30.0 - 66.0% of mass 95 45.5
95 Base Peak, 100% relative abundance 100.0
96 5.0 - 9.0% of mass 95 6.3
173 Less than 2.0% of mass 174 0.2 0.2)1
174 50.0 - 101.0% of mass 95 84.2
175 4.0 - 9.0% of mass 174 6.1 7.3)1
176 95.0 - 101.0% of mass 174 81.2 ( 96.5)1
177 5.0 - 9.0% of mass 176 5.3 ( 6.5)2
1-Value 1s % mass 174 2-Value 1s % mass 176
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:
EPA LAB LAB DATE TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED ANALYZED
01|VSTD50 CC1030 CC1030 10/30/12 1044
02| LCS1030 LCS1030 LCS1030 10/30/12 1144
03 |LCS1030 LCS1030 L.CS1030A 10/30/12 1207
04 |{MB1030 MB1030 MB1030 10/30/12 1229
05|CWS1-04-2-4 VP4 0A VP4 0A 10/30/12 1448
06 |[CWS1-04-6-8 VP40B VP4 0B 10/30/12 1511
07{CWS1-04-13.5-15 |VP40C VP40C 10/30/12 1533
08 |CWS1-TB-01 VP4 0OE VP40E 10/30/12 1556
09
10
11
12
13
14
15
16
17
18
19
20
21
22
page 1 of 1
FORM V VOA OLM3.2M
UPUZ Boasus
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5A
LATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

Lab Name: ANALYTICAL RESOURCES INC Contract: ANCHOR QEA LLC
Lab Code: ARI Case No.: CENTRAL WATERFRONT SDG No.: VP41
Lab File ID: BFB1030 BFB Injection Date: 10/30/12
Instrument ID: NTS BFB Injection Time: 1009
GC Column: RTXVMS ID: 0.18 (mm) Heated Purge: (Y/N) N
% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE
50 15.0 - 40.0% of mass 95 19.3
75 30.0 - 66.0% of mass 95 45.5
95 Base Peak, 100% relative abundance 100.0
96 5.0 - 9.0% of mass 95 6.3
173 Less than 2.0% of mass 174 0.2 ( 0.2)1
174 50.0 - 101.0% of mass 95 84.2
175 4.0 - 9.0% of mass 174 6.1 | 7.3)1
176 95.0 - 101.0% of mass 174 81.2 ( 96.5)1
177 5.0 - 9.0% of mass 176 5.3 ( 6.5)2
1-Value is % mass 174 2-Value is % mass 176
THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

page 1 of

EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED
VSTD50 CC1030 CC1030 10/30/12 1044
LCS1030 LCS1030 LCS1030 10/30/12 1144
LCS1030 LCS1030 LCS1030A 10/30/12 1207
MB1030 MB1030 MB1030 10/30/12 1229
CWS1-02-1-3 VP41A VP41A 10/30/12 1619
CWS1-02-7-8 VP41B VP41B 10/30/12 1642
CWS1-02-12-13 VP41C VP41C 10/30/12 1704
CWS1-01-3-5 VP41D VP41D 10/30/12 1727
CWS1-01-11-13 VP41E VP41E 10/30/12 1750
CWS1-03-2-4 VP41G VP41G 10/30/12 1813
CWS1-03-7-9 VP41H VP41H 10/30/12 1835
CWS1-TB-01 VP41J VP41J 10/30/12 1858
1
FORM V VOA OLM3 .2M
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Lab Name:

ARI Job No: VP40

FORM 6
VOLATILE INITIAL CALIBRATION DATA

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Instrument ID: NTS Calibration Date: 10/24/12
LAB FILE ID: RF1: 0011024 RF2: 0021024 RF5: 0051024

RF10: 0101024 RF50: 0501024

COMPOUND RF1 RF2 RF5 RF10 RF50
Chloromethane 1.444 1.371 1.668 1.524 1.304
Vinyl Chloride 1.234 1.445 1.530 1.512 1.280
Bromomethane 0.855 0.903 0.855 0.778 0.585
Chloroethane 0.933 0.859 0.799 0.866 0.541
Trichlorofluoromethane 1.274 1.251 1.094 1.427 0.783
Acrolein 0.177 0.178 0.197 0.084 0.187
112Trichlorol22Trifluoroetha 0.811 0.956 0.913 0.602 0.705
Acetone 0.382 0.284 0.272 0.241 0.248
1,1-Dichloroethene 0.899 0.966 1.010 0.661 0.758
Bromoethane 0.622 0.696 0.728 0.428 0.556
Iodomethane 0.516 0.560 0.722 0.465 0.901
Methylene Chloride 0.998 1.089 1.076 1.016 0.886
Acrylonitrile 0.357 0.332 0.393 0.381 0.367
Carbon Disulfide 2.919 3.367 3.325 2.170 2.635
Trans-1,2-Dichloroethene 0.955 1.118 1.108 1.052 0.863
Vinyl Acetate 1.515 1.532 1.721 1.699 1.623
1,1-Dichloroethane 1.830 2.142 2.200 2.120 1.749
2-Butanone 0.103 0.099 0.111 0.113 0.108
2,2—Dichloropropane 1.542 1.690 1.767 1.694 1.373
Cis-1,2-Dichloroethene 0.944 1.269 l1.162 1.119 0.935
Chloroform 1.681 1.847 1.930 1.894 1.574
Bromochloromethane 0.487 0.520 0.543 0.529 0.461
1,1,1-Trichloroethane 1.477 1.728 1.753 1.688 1.355
1,1~Dichloropropene 0.504 0.547 0.532 0.526 0.424
Carbon Tetrachloride 0.388 0.462 0.454 0.445 0.362
1,2-Dichloroethane 0.429 0.457 0.481 0.473 0.407
Benzene 1.401 1.588 1.596 1.611 1.294
Trichloroethene 0.349 0.392 0.388 0.374 0.308
1,2-Dichloropropane 0.367 0.431 0.425 0.427 0.362
Bromodichloromethane 0.394 0.450 0.450 0.450 0.396
Dibromomethane 0.169 0.177 0.192 0.190 0.171
2-Chloroethyl Vinyl Ether___ 0.156 0.149 0.181 0.185 0.177
4-Methyl-2-Pentanone 0.116 0.127 0.143 0.148 0.144
Cis 1,3-dichloropropene 0.530 0.574 0.594 0.588 0.526
Toluene 0.997 1.060 1.021 1.017 0.823
Trans 1,3-Dichloropropene 0.459 0.474 0.508 0.521 0.470
2-Hexanone 0.161 0.1l61 0.182 0.186 0.182
FORM VI VOA
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FORM 6
VOLATILE INITIAL CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC

ARTI Job No: VP40

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Instrument ID: NTS Calibration Date: 10/24/12
LAB FILE ID: RFl1l: 0011024 RF2: 0021024 RF5: 0051024

RF10: 0101024 RF50: 0501024

COMPOUND RF1 RF2 RF5 RF10 RF50
1,1,2-Trichloroethane 0.260 0.276 0.292 0.292 0.261
1,3-Dichloropropane 0.366 0.379 0.409 0.417 0.369
Tetrachloroethene 0.280 0.324 0.307 0.306 0.244
Chlorodibromomethane 0.200 0.228 0.224 0.236 0.214
1,2-Dibromoethane 0.251 0.255 0.268 0.275 0.253
Chlorobenzene 0.714 0.819 0.778 0.775 0.646
Ethyl Benzene 1.371 1.474 1.435 1.442 1.142
1,1,1,2-Tetrachloroethane 0.213 0.252 0.256 0.256 0.218
m,p-xylene 0.508 0.533 0.535 0.532 0.430
o-Xylene 0.443 0.508 0.501 0.503 0.423
Styrene 0.760 0.803 0.827 0.854 0.719
Bromoform 0.236 0.256 0.263 0.283 0.254
1,1,2,2-Tetrachloroethane 0.420 0.464 0.474 0.510 0.448
1,2,3-Trichloropropane 0.132 0.142 0.143 0.150 0.134
Trans-1,4-Dichloro 2-Butene 0.160 0.168 0.172 0.179 0.168
N-Propyl Benzene 2.672 2.978 2.819 2.897 2.228
Bromobenzene 0.595 0.584 0.548 0.569 0.468
Isopropyl Benzene 2.179 2.410 2.298 2.425 1.8390
2-Chloro Toluene 1.596 1.766 1.667 1.744 1.369
4-Chloro Toluene 1.685 1.824 1.733 1.788 1.424
T-Butyl Benzene 1.552 1.743 1.673 1.773 1.380
1,3,5-Trimethyl Benzene 1.802 1.975 1.931 1.975 1.583
1,2,4-Trimethylbenzene 1.796 1.998 1.882 1.961 1.580
S-Butyl Benzene 2.398 2.635 2.482 2.589 2.035
4-Isopropyl Toluene 1.953 2.122 2.032 2.085 1.685
1,3-Dichlorobenzene 1.113 1.142 1.065 1.075 0.877
1,4-Dichlorobenzene 1.170 1.223 1.087 1.097 0.896
N-Butyl Benzene 1.952 2.114 1.975 1.950 1.582
1,2-Dichlorobenzene 1.038 1.091 0.998 1.037 0.848
1,2-Dibromo 3-Chloropropane 0.086 0.075 0.078 0.085 0.082
1,2,4-~-Trichlorobenzene 0.854 0.800 0.703 0.699 0.618
Hexachloro 1,3-Butadiene 0.482 0.508 0.456 0.435 0.357
Naphthalene 1.945 1.507 1.478 1.545 1.421
1,2,3-Trichlorobenzene 0.790 0.683 0.660 0.647 0.585
Dichlorodifluoromethane 0.760 1.001 1.080 0.949 0.850
Methyl tert butyl ether 2.338 2.656 2.911 2.848 2.614

FORM VI VOA
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FORM 6

VOLATILE INITIAL CALIBRATION DATA

Lab Name:

ARI Job No: VP40

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Instrument ID: NT5 Calibration Date: 10/24/12

LAB FILE ID: RF1l: 0011024 RF2: 0021024 RF5: 0051024

RF10: 0101024 RF50: 0501024

COMPOUND RF1 RF2 RF5 RF10 RF50
d4-1,2-Dichloroethane 0.954 0.962 1.003 0.987 0.982
d8-Toluene 1.447 1.440 1.440 1.435 1.458
4 -Bromofluorobenzene 0.554 0.556 0.561 0.553 0.557
d4-1,2-Dichlorobenzene 0.946 0.963 0.952 0.958 0.942
Dibromofluoromethane 0.988 1.015 1.029 0.998 1.024

FORM VI VOA
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Lab Name:
ARI Job No: VP40

Instrument ID: NTS5

FORM 6
VOLATILE INITIAL CALIBRATION DATA

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT

Calibration Date: 10/24/12

LAB FILE ID: RF100: 1001024 RF125: 1251024
COMPOUND RF100 RF125
Chloromethane 1.626 1.715
Vinyl Chloride 1.617 1.703
Bromomethane 0.693 0.734
Chloroethane 0.644 0.886
Trichlorofluoromethane 0.964 1.264
Acrolein 0.196 0.189
112Trichlorol22Trifluoroetha 0.871 0.569
Acetone 0.254 0.246
1,1-Dichloroethene 0.900 0.592
Bromoethane 0.658 0.682

Todomethane
Methylene Chloride 1.011 1.027
Acrylonitril 0.394 0.381
Carbon Disulfide 3.088
Trans-1,2-Dichloroethene 1.054 1.133
Vinyl Acetate 1.744 1.738
1,1-Dichloroethane 2.106 2.225
2-Butanone 0.119 0.112
2,2-Dichloropropane 1.717 1.868
Cis-1,2-Dichloroethene 1.109 1.317
Chloroform 1.896 1.965
Bromochloromethane 0.539 0.542
1,1,1-Trichloroethane 1.705 1.811
1,1-Dichloropropene 0.536 0.581
Carbon Tetrachloride 0.460 0.492
1,2-Dichloroethane 0.473 0.468
Benzene 1.562 1.599
Trichloroethene 0.380 0.407
1,2-Dichloropropane 0.437 0.444
Bromodichloromethane 0.471 0.474
Dibromomethane 0.195 0.190
2-Chloroethyl Vinyl Ether 0.206 0.199
4-Methyl-2-Pentanone 0.155 0.142
Cis 1,3-dichloropropene 0.617 0.624
Toluene 0.982 0.982
Trans 1,3-Dichloropropene 0.539 0.534
2-Hexanone 0.192 0.180
FORM VI VOA



VOLATILE INITIAL CALIBRATION DATA

FORM 6

Lab Name: ANALYTICAL RESOURCES INC

ART Job No: VP40

Instrument ID: NTS

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Calibration Date:

LAB FILE ID: RF100: 1001024 RF125: 1251024
COMPOUND RF100 RF125
1,1,2-Trichloroethane 0.295 0.286
1,3-Dichloropropane 0.417 0.418
Tetrachloroethene 0.300 0.337
Chlorodibromomethane 0.249 0.248
1,2-Dibromoethane 0.284 0.274
Chlorobenzene 0.750 0.777
Ethyl Benzene 1.293 1.155
1,1,1,2-Tetrachloroethane 0.241 0.194

m,p-xylene 0.382
o-Xylene 0.504 0.502
Styrene 0.754
Bromoform 0.310
1,1,2,2-Tetrachloroethane 0.548
1,2,3-Trichloropropane 0.163
Trans-1,4-Dichloro 2-Butene 0.168
N-Propyl Benzene 2.879
Bromobenzene 0.605
Isopropyl Benzene 2.491
2-Chloro Toluene 1.784
4-Chloro Toluene 1.689 1.692
T-Butyl Benzene 1.842
1,3,5-Trimethyl Benzene 2.020 2.392
1,2,4-Trimethylbenzene 1.955 2.201
S-Butyl Benzene 2.486 2.676
4-Isopropyl Toluene 2.149
1,3-Dichlorocbenzene 1.005 1.281
1,4-Dichlorobenzene 0.964 1.133
N-Butyl Benzene 2.091
1,2-Dichlorobenzene 1.036
1,2-Dibromo 3-Chloropropane_ 0.095
1,2,4-Trichlorobenzene 0.759
Hexachloro 1,3-Butadiene 0.478
Naphthalene 1.614
1,2,3-Trichlorobenzene 0.690
Dichlorodifluoromethane 1.110 1.173
Methyl tert butyl ether 2.897 2.858
FORM VI VOA
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FORM 6
VOLATILE INITIAL CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC Client: ANCHOR QEA LLC
ARI Job No: VP40 Project: CENTRAL WATERFRONT
Instrument ID: NTS Calibration Date: 10/24/12

LAB FILE ID: RF100: 1001024 RF125: 1251024

COMPOUND RF100 RF125

d4-1,2-Dichloroethane 0

d8-Toluene 1.

4 -Bromofluorobenzene 0.562 0.553
1
1

d4-1,2-Dichlorobenzene
Dibromofluoromethane

FORM VI VOA
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FORM 6

VOLATILE INITIAL CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC

ARI Job No: VP40

Instrument ID: NT5

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Calibration Date: 10/24/12

CURVE | AVE $RSD

COMPOUND TYPE RF OR R"2
Chloromethane AVRG 1.522 10.2
Vinyl Chloride AVRG 1.475 11.5
Bromomethane AVRG 0.772 14.3
Chloroethane AVRG 0.790 18.2
Trichlorofluoromethane AVRG 1.151 19.0
Acrolein LINR 0.9973
112Trichlorol22Trifluorocetha | AVRG 0.775 19.6
Acetone AVRG 0.275 17.9
1,1-Dichloroethene AVRG 0.827 19.2
Bromoethane AVRG 0.624 l16.4
Jodomethane LINR 0.9920
Methylene Chloride AVRG 1.015 6.5
Acrylonitrile AVRG 0.372 6.0
Carbon Disulfide AVRG 2.917 15.6
Trans-1,2-Dichloroethene AVRG 1.040 9.5
Vinyl Acetate AVRG 1.653 5.9
1,1-Dichloroethane AVRG 2.053 9.1
2-Butanone AVRG 0.109 6.1
2,2-Dichloropropane AVRG 1.664 9.7
Cis-1,2-Dichloroethene AVRG 1.122 13.0
Chloroform AVRG 1.827 7.9
Bromochloromethane AVRG 0.517 6.1
1,1,1-Trichloroethane AVRG 1.645 10.0
1,1-Dichloropropene AVRG 0.521 9.4
Carbon Tetrachloride AVRG 0.438 10.4
1,2-Dichloroethane AVRG 0.455 6.0
Benzene AVRG 1.522 8.1
Trichloroethene AVRG 0.371 8.9
1,2-Dichloropropane AVRG 0.413 8.2
Bromodichloromethane AVRG 0.441 7.4
Dibromomethane AVRG 0.183 5.9
2-Chloroethyl Vinyl Ether  |AVRG 0.179 11.6
4-Methyl -2-Pentanone AVRG 0.139 9.6
Cis 1,3-dichloropropene AVRG 0.579 6.7
Toluene AVRG 0.983 7.7
Trans 1,3-Dichloropropene_ |AVRG | 0.501 6.5
2-Hexanone AVRG 0.178 6.8

<- Indicates value outside QC limits:

($RSD < 20% or R"2 > 0.990)

FORM VI VOA
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VOLATILE INITIAL: CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC

ARI Job No: VP40

Instrument ID: NT5

FORM 6

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Calibration Date:

CURVE| AVE $RSD

COMPOUND TYPE RF OR R™2
1,1,2-Trichloroethane AVRG 0.280 5.4
1,3-Dichloropropane AVRG 0.396 6.1
Tetrachloroethene AVRG 0.300 10.2
Chlorodibromomethane AVRG 0.228 7.8
1, 2-Dibromoethane AVRG 0.266 4.8
Chlorobenzene AVRG 0.751 7.5
Ethyl Benzene AVRG 1.330 10.3
1,1,1,2-Tetrachloroethane  |AVRG 0.233 10.5
m,p-xylene AVRG 0.487 13.4
o-Xylene AVRG 0.484 7.2
Styrene AVRG 0.786 6.4
Bromoform AVRG 0.267 9.7
1,1,2,2-Tetrachloroethane _ |AVRG 0.477 9.5
1,2,3-Trichloropropane AVRG 0.144 7.9
Trans-1,4-Dichloro 2-Butene_ |AVRG 0.169 3.5
N-Propyl Benzene AVRG 2.746 10.0
Bromobenzene AVRG 0.561 8.9
Isopropyl Benzene AVRG 2.282 9.7
2-Chloro Toluene AVRG 1.654 9.4
4-Chloro Toluene AVRG 1.691 7.6
T-Butyl Benzene AVRG 1.661 10.2
1,3,5-Trimethyl Benzene AVRG 1.954 12.5
1,2,4-Trimethylbenzene AVRG 1.910 10.0
S-Butyl Benzene AVRG 2.472 8.7
4-Isopropyl Toluene AVRG 2,004 8.5
1,3-Dichlorobenzene AVRG 1.080 11.5
1,4-Dichlorobenzene AVRG 1.081 10.6
N-Butyl Benzene AVRG 1.944 9.8
1,2-Dichlorobenzene AVRG 1.008 8.3
1,2-Dibromo 3-Chloropropane_|AVRG 0.084 8.3
1,2,4-Trichlorobenzene AVRG 0.739 11.3
Hexachloro 1, 3-Butadiene AVRG 0.453 11.7
Naphthalene AVRG 1.585 11.9
1,2,3-Trichlorobenzene AVRG 0.676 9.9
Dichlorodifluoromethane AVRG 0.989 14.9
Methyl tert butyl ether AVRG 2.732 7.7

<- Indicates value outside QC limits:

($RSD < 20% or R"2 > 0.990)

FORM VI VOA
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FORM 6
VOLATILE INITIAL CALIBRATION DATA

Lab Name: ANALYTICAL RESOURCES INC Client: ANCHOR QEA LLC
ARI Job No: VP40 Project: CENTRAL WATERFRONT
Instrument ID: NTS Calibration Date: 10/24/12

CURVE | AVE $RSD

COMPOUND TYPE RF OR R"2
d4-1,2-Dichloroethane AVRG 0.976 1.9
d8-Toluene AVRG 1.443 0.6
4 -Bromofluorobenzene AVRG 0.557 0.6
d4-1,2-Dichlorobenzene AVRG 0.966 3.5
Dibromofluoromethane AVRG 1.014 1.5

<- Indicates value outside QC limits:

($RSD < 20% or R"2 > 0.990)

FORM VI VOA
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7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: ANALYTICAL RESOURCES INC Client: ANCHOR QEA LLC
ARI Job No: VP40 Project: CENTRAL WATERFRONT
Instrument ID: NTS Cont. Calib. Date: 10/30/12
Init. Calib. Date: 10/24/12 Cont. Calib. Time: 1044
CalAmt |[CC Amt|{ MIN |CURVE|[%D or
COMPOUND or ARF|or RF RRF |TYPE |Drift
Chloromethane 1.522(1.4714{0.100|AVRG -3.3
Vinyl Chloride 1.474|11.4651|0.010]|AVRG -0.6
Bromomethane 0.77210.6338(0.010|AVRG |-17.9
Chloroethane 0.790{0.8382(0.010|AVRG 6.1
Trichlorofluoromethane 1.151(1.3262|(0.010]|AVRG 15.2
Acrolein 250.00)232.78{0.010|LINR -6.9
112Trichlorol22Trifluoroetha| 0.775(0.6092|0.010|AVRG |[-21.4|<-
Acetone 0.275]10.2296|0.010|AVRG |~16.5
1,1-Dichloroethene 0.826(0.6306|0.010|AVRG |-23.6|<-
Bromoethane 0.624|10.5894(0.010 |AVRG -5.5
Todomethane 50.000;43.827{0.010|LINR |-12.3
Methylene Chloride 1.015|10.972110.010|AVRG -4.2
Acrylonitrile 0.372|0.3524{0.010|AVRG -5.3
Carbon Disulfide 2.91712.2033|(0.010|AVRG |-24.5|<-
Trans-1,2-Dichloroethene 1.040(0.9824|0.010|AVRG -5.5
Vinyl Acetate 1.653(1.5820|0.010|AVRG -4.3
1,1-Dichloroethane 2.053]11.9635|/0.100|AVRG -4 .4
2-Butanone 0.109(0.0983{0.010 |AVRG -9.8
2,2-Dichloropropane 1.664|1.5884|0.010|AVRG -4.5
Cis-1,2-Dichloroethene 1.122(1.1548|0.010 | AVRG 2.9
Chloroform 1.827|11.7472|10.010|AVRG -4 .4
Bromochl oromethane 0.517(0.4884({0.010|AVRG -5.5
1,1,1-Trichloroethane 1.645|1.5731/0.010|AVRG -4 .4
1,1-Dichloropropene 0.52110.5740|0.010]|AVRG 10.2
Carbon Tetrachloride 0.438|0.5150(0.010|AVRG 17.6
1,2-Dichloroethane 0.455|10.5049]0.010|AVRG 11.0
Benzene 1.52211.722610.010[AVRG 13.2
Trichloroethene 0.371|/0.4204|0.010|AVRG 13.3
1,2-Dichloropropane 0.413}0.4658|0.010|AVRG 12.8
Bromodichloromethane 0.441(0.5134(0.010|AVRG 16.4
Dibromomethane 0.183(0.2044(0.010|AVRG 11.7
2-Chloroethyl Vinyl Ether___ 0.179{10.202410.010{AVRG 13.1
4-Methyl-2-Pentanone 0.139|10.159410.010|AVRG 14.7
Cis 1,3-dichloropropene 0.579{0.6612]0.010 [AVRG 14.2
Toluene 0.98311.0749|0.010AVRG 9.3
Trans 1,3-Dichloropropene | 0.501|0.5810(0.010 |AVRG 16.0
2-Hexanone 0.178|0.2060(0.010}|AVRG 15.7

<- Exceeds QC limit of 20% D
* RF less than minimum RF

page 1 of 3
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7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: ANALYTICAL RESOURCES INC Client: ANCHOR QEA LLC
ARI Job No: VP40 Project: CENTRAL WATERFRONT
Instrument ID: NTS Cont. Calib. Date: 10/30/12
Init. Calib. Date: 10/24/12 Cont. Calib. Time: 1044
CalAmt |CC Amt| MIN |CURVE|[%D or
COMPOUND or ARF|or RF RRF |TYPE |Drift
1,1,2-Trichloroethane 0.280(0.3113|0.010|AVRG 11.2
1,3-Dichloropropane 0.396(0.4533(0.010{AVRG 14.5
Tetrachloroethene 0.300(0.3362(0.010|AVRG 12.1
Chlorodibromomethane 0.228(0.2737(0.010|AVRG 20.0|<-
1,2-Dibromoethane 0.266(0.2922]10.010AVRG 9.8
Chlorobenzene 0.751({0.8470{0.300|AVRG 12.8
Ethyl Benzene 1.330(1.5502|0.010({AVRG 16.6
1,1,1,2-Tetrachloroethane | 0.233]0.2937|0.010|AVRG 26.0|<-
m,p-xylene 0.487{0.5814|0.010|AVRG 19.4
o-Xylene 0.483|0.5567|0.010|AVRG 15.2
Styrene 0.78610.9415(0.010|AVRG 19.8
Bromoform 0.267({0.3277]0.100AVRG 22.7 | <-
1,1,2,2—Tetrachloroethane___ 0.477(0.5024]0.300AVRG 5.3
1,2,3-Trichloropropane 0.144(0.1572|0.010|AVRG 9.2
Trans-1,4-Dichloro 2-Butene_ | 0.169|0.1916|0.010|AVRG 13.4
N-Propyl Benzene 2.746|3.1039(0.010|AVRG 13.0
Bromobenzene 0.562|0.6119|0.010|AVRG 8.9
Isopropyl Benzene 2.282(2.5748(0.010 |AVRG 12.8
2-Chloro Toluene 1.654(1.8500|0.010|AVRG 11.8
4-Chloro Toluene 1.691(1.9217|0.010|AVRG 13.6
T-Butyl Benzene 1.660(1.8868|0.010|AVRG 13.7
1,3,5-Trimethyl Benzene 1.954(2.1640|0.010 |AVRG 10.7
1,2,4-Trimethylbenzene 1.910|2.1310|0.010|AVRG 11.6
S-Butyl Benzene 2.4722.8270|0.010|AVRG 14 .4
4-Isopropyl Toluene 2.00412.3409(0.010|AVRG 16.8
1,3-Dichlorobenzene 1.080(1.1799({0.010|AVRG 9.2
1,4-Dichlorobenzene 1.081{1.1974|0.010 |AVRG 10.8
N-Butyl Benzene 1.944|12.2661|0.010{AVRG 16.6
1,2-Dichlorobenzene 1.008(1.1131(0.010|AVRG 10.4
1,2-Dibromo 3-Chloropropane | 0.084(0.0942|0.010|AVRG 12.1
1,2,4-Trichlorobenzene 0.739(0.8250({0.010|AVRG 11.6
Hexachloro 1,3-Butadiene 0.453{0.5121]0.010|AVRG 13.0
Naphthalene 1.585|1.68480.010|AVRG 6.3
1,2,3-Trichlorobenzene 0.676(0.7433]10.010|AVRG 10.0
Dichlorodifluoromethane 0.989|0.9510|0.010|AVRG -3.8
Methyl tert butyl ether 2.732(2.5913(0.010|AVRG -5.2

<- Exceeds QC limit of 20% D
* RF less than minimum RF

page 2 of 3
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7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: ANALYTICAIL RESOURCES INC Client: ANCHOR QEA LLC
ARI Job No: VP40 Project: CENTRAL WATERFRONT
Instrument ID: NT5 Cont. Calib. Date: 10/30/12
Init. Calib. Date: 10/24/12 Cont. Calib. Time: 1044

COMPOUND or ARF|or RF RRF |TYPE (Drift
d4-1,2-Dichloroethane 0.97610.8177|0.010|AVRG |-16.2
d8-Toluene 1.443(1.4045]0.010{AVRG -2.7
4 -Bromofluorobenzene 0.556|0.5528{0.010|AVRG -0.6
d4-1,2-Dichlorobenzene 0.966(0.9408|0.010|AVRG -2.6
Dibromofluoromethane 1.014{0.8210|0.010{AVRG [-19.0

<- Exceeds QC limit of 20% D
* RF less than minimum RF

page 3 of 3
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Lab Name:

8A

VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

ARI Job No: VP40

01
02
03
04
05
06
07

09
10
11
12
13
14
15
16
17
18
19
20
21
22

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Ical Midpoint ID: 0101024 Ical Date: 10/24/12
Instrument ID: NT5 Project Run Date: 10/30/12
IS1 (PFB) IS2 (DFB) IS3 (CLB)
AREA # RT AREA # RT AREA # RT #
ICAL MIDPT 293920 4.68 892488 5.14 1156383 7.62
UPPER LIMIT 587840 5.18 1784976 5.64 2312766 8.12
LOWER LIMIT 146960 4.18 446244 4.64 578192 7.12
Sample ID
LCS1030 281144 4.68 728785 5.14 926713 7.62
LCS1030 293996 4.68 771703 5.13 989066 7.62
MB1030 283552 4.68 735942 5.13 948724 7.62
CWS1-04-2-4 259219 4.68 676457 5.14 852470 7.62
CWS1-04-6-8 272402 4.68 714787 5.13 926552 7.62
CWS1-04-13.5 259707 4.69 662239 5.14 816943 7.62
CWS1-TB-01 291259 4.68 762172 5.13 988136 7.62
Is1 (PFB) = Pentafluorobenzene
IS2 (DFB) = 1,4-Difluorobenzene
IS3 (CLB) = d5-Chlorobenzene

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT
RT LOWER LIMIT

L+ 0

* Values outside of QC limits.

page 1 of 2

FORM VIII VOA

+100% of internal standard area from
- 50% of internal standard area from
0.50 minutes of internal standard RT
0.50 minutes of internal standard RT

WG

Ical midpoint
Ical midpoint
from Ical midpoint
from Ical midpoint

OLM3.2M
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Lab Name:

ARI Job No: VP40

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Ical Midpoint ID: 0101024 Ical Date: 10/24/12
Instrument ID: NT5 Project Run Date: 10/30/12
IS4 (DCB)
AREA #| RT # AREA #| RT # AREA # RT #
ICAL MIDPT 634885 9.69
UPPER LIMIT 1269770 10.19
LOWER LIMIT 317442 9.19
Sample ID
LCS1030 518650 9.70
LCS1030 558943 9.70
MB1030 529698 9.69
CWS1-04-2-4 405617 9.69
CWS1-04-6-8 486663 9.69
CWS1-04-13.5 394940 9.69
CWS1-TB-01 560083 9.69
IS4 (DCB) = d4-1,4-Dichlorobenzene
AREA UPPER LIMIT = +100% of internal standard area from Ical midpoint
AREA LOWER LIMIT = - 50% of internal standard area from Ical midpoint
RT UPPER LIMIT = + 0.50 minutes of internal standard RT from Ical midpoint
RT LOWER LIMIT = - 0.50 minutes of internal standard RT from Ical midpoint
* Values outside of QC limits.
FORM VIII VOA OLM3 .2M

page 2 of 2



Lab Name:

ARI

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Ical Midpoint ID: 0101024 Ical Date: 10/24/12
Instrument ID: NTS Project Run Date: 10/30/12
IS1 (PFB) IS2 (DFB) IS3 (CLB)
AREA # RT # AREA # RT AREA # RT #
ICAL MIDPT 293920 4.68 892488 5.14 1156383 7.62
UPPER LIMIT 587840 5.18 1784976 5.64 2312766 8.12
LOWER LIMIT 146960 4.18 446244 4.64 578192 7.12
Sample ID
LCS1030 281144 4.68 728785 5.14 926713 7.62
LCS1030 293996 4.68 771703 5.13 989066 7.62
MB1030 283552 4.68 735942 5.13 948724 7.62
CWS1-02-1-3 270300 4.68 714760 5.14 932213 7.62
CWS1-02-7-8 286832 4.68 743076 5.13 966241 7.62
CWS1-02-12-1 248762 4.69 643835 5.14 799411 7.62
CWS1-01-3-5 280567 4.68 723986 5.13 891501 7.62
CWS1-01-11-1 262779 4.68 688951 5.14 890828 7.62
CWS1-03-2-4 280441 4.68 728272 5.14 951630 7.62
CWS1-03-7-9 272294 4.69 711723 5.14 883795 7.62
CWS1-TB-01 295739 4.68 774119 5.13 1014738 7.62
IS1 (PFB) = Pentafluorobenzene
IS2 (DFB) = 1,4-Difluorobenzene
IS3 (CLB) = d5-Chlorobenzene

8A

VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Job No: VP41

ANALYTICAL RESOURCES INC

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT
RT LOWER LIMIT

[ | ||

* Values outside

page 1 of 2

of QC limits.

FORM VIII VOA

+100% of internal standard area from Ical midpoint
- 50% of internal standard area from Ical midpoint
0.50 minutes of internal standard RT
0.50 minutes of internal standard RT

from Ical midpoint
from Ical midpoint

OLM3.2M



Lab Name: ANALYTICAL RESOURCES INC

ART

01
02
03
04
05
06
07
08
09
10

Job No: VP41

8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

Ical Midpoint ID: 0101024 Ical Date: 10/24/12
Instrument ID: NT5 Project Run Date: 10/30/12
IS4 (DCB)
AREA # RT # AREA # RT # AREA # RT #
ICAL MIDPT 634885 9.69
UPPER LIMIT 1269770 10.19
LOWER LIMIT 317442 9.19
Sample ID
LCS1030 518650 9.70
LCS1030 558943 9.70
MB1030 529698 9.69
CWS1-02-1-3 530003 9.69
CWsS1-02-7-8 521599 9.69
CWS1-02-12-1 365477 9.69
CWS1-01-3-5 399561 9.69
CWS1-01-11-1 469651 9.69
CWS1-03-2-4 530921 9.69
CWS1-03-7-9 404158 9.69
CWS1-TB-01 592309 9.69

11
12
13
14
15
16
17
18
19
20
21
22

AREA UPPER LIMIT
AREA LOWER LIMIT

IS4 (DCB)

RT UPPER LIMIT
RT LOWER LIMIT =

* Values outside

page 2 of 2

d4-1,4-Dichlorobenzene

L+ 0

of QC limits.

FORM VIII VOA

0.50 minutes of internal standard RT

+100% of internal standard area from Ical midpoint
- 50% of internal standard area from Ical midpoint
0.50 minutes of internal standard RT

from Ical midpoint
from Ical midpoint

OLM3 .2M



TPHD Analysis
Report and Summary QC Forms

ARI Job ID: VP40, VP41
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: VP40-Anchor QEA LLC
Extraction Method: SW3546 Project: Central Waterfront Shoreline In
Page 1 of 1
Matrix: Soil
Data Release Authorized:“{\\}¢)
Reported: 11/05/12
Extraction Analysis EFV
ARI ID Sample ID Date Date DL Range/Surrogate RL Result
MB-103012 Method Blank 10/30/12 10/31/12 1.00 Diesel Range 5.0 < 5.00
12-21289 HC ID: --- FID4A 1.0 Motor 0il Range 10 < 10 U
o-Terphenyl 86.3%
VP40A CWS1-04-2-4 10/30/12 10/31/12 1.00 Diesel Range 6.0 67
12-21289 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 12 97
o-Terphenyl 72.2%
VP40B CWS1-04-6-8 10/30/12 10/31/12 1.00 Diesel Range 6.2 24
12-21290 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 12 37
o-Terphenyl 74.8%
VP40C CWS1-04-13.5-15 10/30/12 11/01/12 1.00 Diesel Range 5.8 200
12-21291 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 12 260
o-Terphenyl 63.3%

Reported in mg/kg (ppm)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.
Motor 0Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I WIEBLICR - CACALRELT

B

it

W c'@



Data file: /chem3/fid4a.i/201
Method: /chem3/fid4a.i/201210
Instrument: fid4a.i

Operator: JR/VTS

Report Date: 11/03/2012
Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP

o-terph
Triacon Surr

Compound RT Shift
Toluene 1.237 0.004
Ccs8 1.459 -0.003
c1o0 3.123 0.005
Ccl2 4.018 -0.013
Cla 4.723 0.010
Cle 5.303 0.002
c18 5.857 -0.003
C20 6.424 0.000
c22 6.975 0.000
C24 7.494 -0.002
Cc25 7.761 0.014
c26 7.985 -0.004
c28 8.440 -0.006
Cc32 9.246 -0.003
C34 9.614 -0.006
Filter Peak 11.350 0.001
C36 9.985 0.007
C38 10.335 0.006
Cc40 10.673 0.001
5
8

Range Times: NW Diesel(4.031
NW M.0il(7.50

Surrogate Area
o-Terphenyl 760488
Triacontane 711533

Analyte RF
o-Terph Surr 19588.1
Triacon Surr 18864 .5
Gas 18517.9
Diesel 14902.8
Motor 0Oil 13149.3
AK102 17570.8
AK103 9202.1
JetA 5416.5
Min 0Oil 13440.7
OR Diesel 17647.1
NAS Diesel 17529.9
Bunker C 9156.1

Analytical Resources Inc.
TPH Quantitation Report

21031b.b/1031a034.d ART ID: VP40OMBS1

31b.b/ftphfid4a.m Client ID:

Injection:

Dilution Factor:

31-0CT-2012 19:57

1

-2012 Diesel:31-0CT-2012 M.0il:09-0OCT-2012

FID:4A RESULTS

Height Area Method Range
2754 4279 | WATPHG (Tol-Cl2)
1044 1634 | WATPHD (Cl12-C24)

489 446 | WATPHM (C24-C38)
337 360 | AK102 (Cl0-C25)
1563 2608 | AK103 (C25-C36)
1813 2276 |OR.DIES (C10-C28)
1594 1022 |
1310 2539 | JET-A (Cl0-C18)
1191 1384 |MIN.OIL (C24-C38)
913 1666 |
971 2060 |
752 951 |
1127 1788 |
1869 2724 |
548 788 |
1300 1739 |BUNKERC (C10-C38)
688 948 |
783 354 |
1148 1593 |
1003286 760488 |
748851 711533 |NAS DIES (C10-C24)
- 7.495) AK102(3.12 - 7.75)
- 10.33) AK103(7.75 - 9.98)
Amount %Rec
38.8 86.3

Total Area

236194
202643
99904
230426
80459
254509

164386
99904

326404

226500

Jet A(3.12 - 5.86)
OR Diesel(3.12 - 8.45)

37,7 838 # ///&3/2

M Indicates the peak was manually integrated

Curve Date
31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-SEP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012

31-0CT-2012
24-AUG-2012

35.

65

.92
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i1/20121031b.b/1031a037.d ARI ID: VP40A

Method: /chem3/fid4a.i/20121031b.b/ftphfidd4a.m Client ID:

Instrument: fid4a.i Injection: 31-0OCT-2012 21:02
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.233 0.000 6529 4690 | WATPHG (Tol-C12) 946320 51.10
Cc8 1.472 0.009 11405 15851 | WATPHD (C12-C24) 8350261 260,31
clo 3.116 -0.002 47140 35659 | WATPHM (C24-C38) 10641671 809.30
C12 4.029 -0.002 74489 55260 | AK102 (C10-C25) 9313026 §30.03
Cl4 4.710 -0.004 85304 69291 | AK103 (C25-C36) 9616800 1045.07
Cleé 5.297 -0.004 87105 76632 IOR.DIES (C10-C28) 12724349 721.04
Cc1is 5.856 -0.004 87142 94415 |
c20 6.420 -0.005 116907 127388 | JET-A (C10-C18) 4147162 765 .65
c22 6.970 -0.005 130150 151976 |MIN.OIL (C24-C38) 10641671 791.75
C24 7.493 -0.002 132830 149111 |
Cc25 7.743 -0.004 148902 164394 |
c26 7.987 -0.003 130934 176272 |
c28 8.444 -0.003 131660 196151 |
Cc32 9.251 0.002 85542 110094 |
C34 9.607 -0.013 63307 61408 |
Filter Peak 11.347 -0.002 4124 1447 |BUNKERC (C10-C38) 19542427 2134.36
C36 9.971 -0.007 39919 49108 |
C38 10.333 0.004 26409 36362 |
c40 10.673 0.001 16765 15173 |
o-terph 5.997 -0.001 894941 636537 |
Triacon Surr 8.870 -0.004 742012 682394 |NAS DIES (Cl0-C24) 8900756 507.75
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel (3.12 - 8.45)
Surrogate Area Amount %Rec

o-Terphenyl 636537 32.5 72.2 M

Triacontane 682394 36.2 80.4 M ﬂ /,//@5/2

M Indicates the peak was manually integrated

Analyte RF Curve Date
o-Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864 .5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14902.8 31-0CT-2012
Motor Oil 13149.3 09-0CT-2012
AK1l02 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416.5 11-AUG-2012
Min Oil 13440.7 09-MAY-2012
OR Diesel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AUG-2012

LDUZ ABATE



Data File: /chem3/f1dd4a,1/20121031b,b /10315037 ..d
Date § 31-0CT-2012 21302

Client ID:

Sample Infoi WP40A

Column phasey RTR-1

Instrument? fid4a,1

Operatory JRAYTS

Column diametery 0,25

Page 1
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FID:4A-2C/RTX-1 VP40A FID:4A SIGNAL

HP6890 GC Data. 1031a037.d
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MANUAL INTEGRATION
1. Baseline correction

Peak not found

Skimmed surrogate
Analyst: a Date: 0 12/
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a038.d ARI ID: VP40B

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 31-0CT-2012 21:23
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.230 -0.003 4663 6623 | WATPHG (Tol-Cl12) 230801 12.46
c8 1.461 -0.001 3032 4793 | WATPHD (Cl2-C24) 2876423 193.01
C1l0 3.119 0.001 4753 4963 | WATPHM (C24-C38) 3927808 298.71
Cl2 4.032 0.001 13544 13073 | AK102 (C10-C25) 3173699 180.62
Cl4 4.712 -0.001 16075 16317 | AK103 (C25-C36) 3474644 377.59
Cle 5.297 -0.003 17906 20022 |OR.DIES (C10-C28) 4315044 244 .52
Cc1l8 5.855 -0.005 21646 26197 |

Cc20 6.418 -0.006 33177 29376 | JET-A (Cl10-C18) 1058481 195.42
c22 6.968 -0.006 33860 49543 |MIN.OIL (C24-C38) 3927808 292.23
C24 7.489 -0.006 35220 41571 |

c25 7.740 -0.007 40573 51866 |

C26 7.983 -0.006 36590 56668 |

czs 8.439 -0.007 44051 54721 |

C32 9.249 0.001 31418 56229 |

C34 9.615 -0.005 25580 50836 [

Filter Peak 11.352 0.003 3439 3700 |BUNKERC (Ci10-C38) 6932376 757.13
C36 9.974 -0.003 20056 32543 |

C38 10.322 -0.007 18784 33429 |

C40 10.681 0.009 10057 3082 |

o-terph 5.996 -0.002 899522 659388 |

Triacon Surr 8.869 -0.004 692290 627237 |NAS DIES (Cl0-C24) 3004568 171.40
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)

NW M.0il(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel(3.12 - 8.45)
Surrogate Area Amount %$Rec

o-Terphenyl 659388 33.7 74.8 M

Triacontane 627237 33.2 73.9 M % // 03//2,

M Indicates the peak was manually integrated

Analyte RF Curve Date
o-Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864.5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14902.8 31-0CT-2012
Motor 0Oil 13149.3 09-0CT-2012
AK102 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416 .5 11-AUG-2012
Min 0il 13440.7 09-MAY-2012
OR Diesel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AUG-2012
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FID:4A-2C/RTX-1 VP40B FID:4A SIGNAL

HPB890 GC Data,. 1031a038.d
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121101.b/1101a013.d
Method: /chem3/fid4a.i/20121101.b/ftphfid4a.m
Instrument: fid4a.i

Operator: JR/VTS

Report Date: 11/03/2012

Macro: 01-NOV-2012
Calibration Dates:

ARI ID: VP40C

Client ID:
Injection: 01-NOV-2012 14:17

Dilution Factor: 1

Gas:28-SEP-2012 Diesel:01-NOV-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.220 -0.008 13800 15458 | WATPHG (Tol-C12) 1092662 59.01
Cc8 1.452 -0.004 11000 15178 | WATPHD (Cl12-C24) 25009525 1718
Ccl0 3.115 -0.001 20474 15635 | WATPHM (C24-C38) 29010106 2206.21
C12 4.028 -0.002 41875 53601 | AK102 (C10-C25) 27346850  1594.66
Cl4 4.709 -0.003 55517 105733 | AK103 (C25-C36) 25878885 2812.29
C1le6 5.298 -0.003 91492 95069 |
c18 5.862 0.001 175047 218627 |
Cc20 6.420 -0.003 185859 147075 | JET-A (C10-C18) 8550253 1578.56
c22 6.987 0.012 183750 95852 |
Cc24 7.497 0.000 202411 274418 I
c25 7.753 0.006 211493 334067 ]
c26 7.996 0.008 213337 285869 |
c28 8.455 0.010 274322 464075 |
32 9.245 -0.002 183702 238506 I
C34 9.607 -0.006 122891 97952 |
Filter Peak 11.370 0.004 5567 9576 |CREOSOT (Cl2-C22) 19286669 9585.21 M
C36 9.964 -0.005 98160 98259 |
Cc38 10.304 -0.010 75999 102567 |
C40 10.646 -0.003 43550 28041 |
o-terph 6.001 0.004 759650 548649 |
Triacon Surr 8.882 0.007 676481 570577 lNAS DIES (Cl10-C24) 25707583 1502.66
Range Times: NW Diesel(4.030 - 7.497) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.31) AK103(7.75 - 9.97) OR Diesel (3.12 - 8.45)

Surrogate Area Amount %Rec

o-Terphenyl 548649 28.5 63.3 M

Triacontane 570577 30.2 67.2 M

A ﬂybééﬁ

M Indicates the peak was manually integrated

Analyte RF Curve Date
o-Terph Surr 19248.4 01-NOV-2012
Triacon Surr 18864.5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14554.0 01-NOV-2012
Motor Oil 13149.3 09-0CT-2012
AK102 17149.0 01-NOV-2012
AK103 9202.1 25-SEP-2012
JetA 5416 .5 11-AUG-2012
NAS Diesel 17108.0 01-NOV-2012
Creosote 2012.1 01-NOV-2011
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FID:4A-2C/RTX-1 VP40C

FID:4A SIGNAL
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1. Baseline correction
Peak not found
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ANALYTICAL @
RESOURCES

INCORPORATED
CLEANED TPHD SURROGATE RECOVERY SUMMARY
Matrix: Soil QC Report No: VP40-Anchor QEA LLC
Project: Central Waterfront Shoreline Inves.
Client ID OTER TOT OUT
MB-103012 86.3% 0
LCS-103012 88.1% 0
LCSD-103012 88.3% 0
CWS1-04-2-4 72.2% 0
CWS1-04-6-8 74.8% 0
CWS1-04-13.5-15 63.3% 0

LCS/MB LIMITS QC LIMITS
(OTER) = o-Terphenyl (50-150) (50-150)

Prep Method: SW3546
Log Number Range: 12-21289 to 12-21291

FORM-II TPHD
Page 1 for VP40 AT LEGH © CRLRLETP
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: VP4l-Anchor QEA LLC
Extraction Method: SW3546 Project: Central Waterfront Shoreline In
Page 1 of 1
Matrix: Soil .
Data Release Authorized:'ﬁwde
Reported: 11/05/12
Extraction Analysis EFV
ART ID Sample ID Date Date DL Range/Surrogate RL Result
MB-103012 Method Blank 10/30/12 10/31/12 1.00 Diesel Range 5.0 < 5.0U
12-21279 HC ID: --- FID4A 1.0 Motor 0il Range 10 < 10 U
o-Terphenyl 86.3%
VP41Aa CWwsl-02-1-3 10/30/12 10/31/12 1.00 Diesel Range 5.2 < 5.2 U
12-21279 HC ID: =--- FID4A 1.0 Motor 0il Range 10 < 10 U
o-Terphenyl 82.7%
VP41B CWS1-02-7-8 10/30/12 11/01/12 1.00 Diesel Range 5.7 150
12-21280 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 11 280
o-Terphenyl 72.8%
VP41C CWsS1-02-12-13 10/30/12 11/01/12 1.00 Diesel Range 5.7 39
12-21281 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 11 98
o-Terphenyl 66.9%
VP41D CWS1-01-3-5 10/30/12 11/01/12 1.00 Diesel Range 5.7 41
12-21282 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0il Range 11 140
o-Terphenyl 67.1%
VP41E CWs1-01-11-13 10/30/12 11/01/12 1.00 Diesel Range 5.8 95
12-21283 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0Oil Range 12 120
o-Terphenyl 58.6%
VP41G CWS1-03-2-4 10/30/12 11/01/12 1.00 Diesel Range 5.6 100
12-21285 HC ID: DIESEL/MOTOR OIL FID4a 1.0 Motor 0Oil Range 11 84
o-Terphenyl 69.0%
VP41H CWS1-03-7-9 10/30/12 11/01/12 1.00 Diesel Range 6.7 300
12-21286 HC ID: DIESEL/MOTOR OIL FID4A 1.0 Motor 0il Range 13 410
o-Terphenyl 72.5%

Reported in mg/kg (ppmn)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.
Motor 0Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I LALG L RGBS



Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a040.d ARI ID: VP41A

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 31-0CT-2012 22:07
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.224 -0.009 2736 5059 [ WATPHG (Tol-C12) 86259 4.66
c8 1.456 -0.006 675 1230 l WATPHD (Cl2-C24) 697899 46.83
c1o0 3.121 0.002 1037 1324 I WATPHM (C24-C38) 1211387 —23;;;,.
c12 4.037 0.006 5155 4841 I AK102 (Cl10-C25) 797761 45.40
Cl4 4.719 0.005 4826 8158 [ AK103 (C25-C36) 1075985 116.93
Cle 5.301 0.000 6588 7459 |OR.DIES (C10-C28) 1196354 67.79
c1s8 5.855 -0.005 7849 5784 |
Cc20 6.421 -0.004 8655 9817 | JET-A (C10-C18) 360002 66.46
c22 6.968 -0.006 9669 16176 |MIN.OIL (C24-C38) 1211387 90.13
Cc24 7.490 -0.005 12057 14984 |
Cc25 7.741 -0.006 14362 23040 |
c26 7.982 -0.007 12847 18767 |
c28 8.438 -0.008 13677 22499 |
C32 9.238 -0.010 10189 22827 |
C34 9.601 -0.019 7441 15502 [
Filter Peak 11.338 -0.011 2310 5444 IBUNKERC (C10-C38) 1958035 213.85
C36 9.978 0.000 5160 2713 |
C38 10.331 0.002 4231 1587 |
c40 10.670 -0.002 3692 1877 |
o-terph 5.996 -0.001 984459 729196 |
Triacon Surr 8.867 -0.007 753357 691331 |NAS DIES (Cl0-C24) 746648 42.59
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel (3.12 - 8.45)
Surrogate Area Amount %Rec
o-Terphenyl 729196 37.2 82.7
Triacontane 691331 36.6 81.4 ﬂ
M Indicates the peak was manually integrated // (73 /Z
Analyte RF Curve Date
o- Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864 .5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14902.8 31-0CT-2012
Motor 0il 13149.3 09-0CT-2012
AK102 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416.5 11-AUG-2012
Min Oil 13440.7 09-MAY-2012
OR Diesel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AU0G-2012
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Dats File: Zchem3/f1d4a,1/20121031b,. b 10315040 .d
Date § 31-0CT-2012 22307

Claient ID:

Sample Info: WP41A

Column phase: RTX-1

Instrument? fidd4s,1

Operatorg JP/VYTS

Column diameter:

0,25

Page 1

Y (x1075)

/chem3/fidda, 1/20121031b,b/1031a040 ,d
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121101.b/1101a014.d ART ID: VP41B

Method: /chem3/fid4a.i/20121101.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 01-NOV-2012 14:39
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 01-NOV-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:01-NOV-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.226 -0.002 12050 9847 | WATPHG (Tol-C12) 462239 24.96
c8 1.468  0.012 7262 9097 | WATPHD (Cl2-C24) 18927497  1300.50
c10 3.115 -0.001 19435 15133 | WATPHM (C24-C38) 31983731 743236
c12 4.029 -0.001 33918 26309 | AK102 (C10-C25) 20716354 1208.02
Cl4 4.709 -0.003 96893 64567 | AK103 (C25-C36) 28010678  3043.95
Ccile6 5.299 -0.002 265445 219054 |
c18 5.863  0.002 319625 377019 |
C20 6.436 0.013 265597 318625 | JET-A (Cl0-C18) 7551511  1394.17
c22 6.968 -0.006 117624 103002 |
c24 7.502  0.004 171961 231578 |
C25 7.754  0.007 193758 471428 |
c26 7.993  0.005 186985 290249 |
c28 8.449  0.003 258133 300454 |
C32 9.238 -0.010 245200 362871 |
C34 9.626 0.012 278744 571232 |
Filter Peak 11.363 -0.004 4841 4657 |CREOSOT (Cl2-C22) 14885818  7398.04 M
C36 9.973 0.004 161178 69934 |
C38 10.315 0.001 105886 68440 |
c40 10.642 -0.008 53139 78586 |
o-terph 6.003 0.005 852805 630959
Triacon Surr 8.882 0.007 718136 673513 |NAS DIES (C10-C24) 19234878  1124.32
Range Times: NW Diesel(4.030 - 7.497) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.31) AK103(7.75 - 9.97) OR Diesel(3.12 - 8.45)
Surrogate Area Amount %Rec
o-Terphenyl 630959 32.8 72.8 M % // 05 )7
Triacontane 673513 35.7 79.3 M -

M Indicates the peak was manually integrated

Analyte RF Curve Date
o-Terph Surr 19248 .4 01-NOV-2012
Triacon Surr 18864.5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14554 .0 01-NOV-2012
Motor 0Oil 13149.3 09-0CT-2012
AK102 17149.0 01-NOV-2012
AK103 9202.1 25-8SEP-2012
JetA 5416.5 11-AUG-2012
NAS Diesel 17108.0 01-NOV-2012
Creosote 2012.1 01-NOV-2011
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Data Files /chem3/f1d4a,1/20121101,b /11012014 ,d Paze 1
Date $ 01-NOV-2012 14:39
Client ID: Instrument: fidda,.

Sample Info: YP41B
Operatori IR/YTS

Column phase: RTX-1 Column diameter: 0,25

Y (x1076)
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FID:4A-2C/RTX-1 VP41B FID:4A SIGNAL

%fﬁago GC Data,., 1101a014.d £
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a046.d ARI ID: VP41C

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 01-NOV-2012 00:17
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.239  0.006 4165 3637 | WATPHG (Tol-C12) 576126 31.11
cs 1.462 -0.001 26793 30613 | WATPHD (C12-C24) 5154425 345.87
C10 3.114 -0.004 32431 21864 | WATPHM (C24-C38) 11373468 _864.95
c12 4.030 -0.001 25412 21316 | AK102 (C10-C25) 5837752 332.24
Cla 4.711 -0.003 25339 31722 | AK103 (C25-C36) 9962609  1082.65
Cle 5.296 -0.004 35708 35559 |OR.DIES (C10-C28) 8973058 508.47
C1s8 5.855 -0.006 45472 56537 |
C20 6.417 -0.008 64823 85860 | JET-A (C10-C18) 1789815 330.44
c22 6.968 -0.006 49572 78097 |MIN.OIL (C24-C38) 11373468 846.20
Cc24 7.492 -0.004 65207 75755 |
c25 7.742 -0.005 81450 81836 |
c26 7.985 -0.004 93402 144225 |
c28 8.443 -0.003 144800 163367 |
Cc32 9.239 -0.009 147825 183640 |
C34 9.602 -0.018 119654 289975 |
Filter Peak 11.353  0.004 6082 10842 |BUNKERC (C10-C38) 16815913  1836.58
C36 9.973 -0.004 63460 103744 |
C38 10.320 -0.009 50239 60734 |
C40 10.674  0.002 33855 52394 |
o-terph 5.995 -0.002 836625 589544 |
Triacon Surr 8.869 -0.005 746762 699641 |NAS DIES (C10-C24) 5442445 310.47
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.33) AK103(7.75 -~ 9.98) OR Diesel(3.12 - 8.45)
Surrogate Area Amount $Rec
o-Terphenyl 589544 30.1 66.9 M / //ﬂf 1z
Triacontane 699641 37.1 82.4 M

M Indicates the peak was manually integrated

Analyte RF Curve Date
o-Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864.5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14902.8 31-0CT-2012
Motor 0Oil 13149.3 09-0CT-2012
AK102 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416.5 11-AUG~2012
Min 0il 13440.7 09-MAY-2012
OR Diesel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AUG-2012

UDUEG BRAAE

sl



Data File: Achen3/fidda,1/20121031b,.b /10312043, d
Date § O1-NOW-2012 00317

Client ID:

Sample Infoi WP41C

Column phase: RTX-1

Instrument: fid4a,i

Operator: JRAYTS

Column diameteri 0,25

Page 1
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FID:4A SIGNAL
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a047.d ARI ID: VP41D

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 01-NOV-2012 00:39
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012

Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0OCT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.229 -0.004 5374 7237 | WATPHG (Tol-C1l2) 384953 20.79
Cs 1.458 -0.004 7905 10021 | WATPHD (C12-C24) 5376460 360.77
c10 3.117 -0.002 9011 7026 | WATPHM (C24-C38) 15915955 “T210.41
c12 4.030 -0.001 49501 34593 | AK102 (C10-C25) 6147182 = 349.85
Cl4 4.711 -0.003 23271 27908 | AK103 (C25-C36) 13997725 1521.15
Cle 5.297 -0.004 33404 33242 |OR.DIES (C10-C28) 10260247 581.41
C1s8 5.856 -0.004 40954 53199 |
C20 6.419 -0.005 50652 47188 | JET-A (C10-C18) 1502578 277 .41
c22 6.969 -0.006 58382 69020 |MIN.OIL (C24-C38) 15915955 1184.16
C24 7.492 -0.003 75894 118809 |
C25 7.744 -0.003 87639 95292 |
Cc26 7.987 -0.002 92911 155545 |
c28 8.449 0.003 149171 209502 |
C32 9.252 0.004 115232 105052 |
C34 9.607 -0.013 99928 143834 |
Filter Peak 11.351 0.002 7016 4799 |BUNKERC (C10-C38) 21536350 2352.13
C36 9.973 -0.004 81248 78023 |
C38 10.332 0.003 67392 44276 |
c40 10.666 -0.005 42407 58341 |
o-terph 5.996 -0.002 848476 591463 |
Triacon Surr 8.872 -0.002 737508 650092 |NAS DIES (C10-C24) 5620395 320.62
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel(3.12 - 8.45)
Surrogate Area Amount %Rec
o-Terphenyl 591463 30.2 67.1 M / //ig /Z
Triacontane 650092 34.5 76.6 M
M Indicates the peak was manually integrated
Analyte RF Curve Date
o-Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864 .5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesel 14902.8 31-0CT-2012
Motor 0Oil 13149.3 09-0CT-2012
AK102 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416 .5 11-AUG-2012
Min Oil 13440.7 09-MAY-2012
OR Diesgel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AUG-2012
YDLUE  BRRSS



Data Fileg Zchem3/f1dda,i/20124031b,b 10313047 ,d

Date : 01-NOV-2012 00339
Client ID:
Sample Infoi VYP441D

Column phasey RTX-1

Instruments

Operatori JR/YTS
Column diameteri

fidda,a
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o

FID:4A-2C/RTX-1 VP41D

FID:4A SIGNAL

0,4

0, 8-

b

HPEB90 GC Data, 1031a047.d

a—terph

Time (Min}

Tri1acon Surr

MANUAL INTEGRATION
1. Baseline correction

3. _Reak not found
immed surrogate

P

[}

Analyst:

Date:
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Data file: /chem3/fid4a.i/20121031b.b/1031a048.d

Analytical Resources Inc.
TPH Quantitation Report

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m

Instrument: fid4a.i
Operator: JR/VTS

Report Date: 11/03/2012

Macro: 31-0CT-2012
Calibration Dates:

Compound RT

Toluene 1.219
cs8 1.460
C10 3.114
c12 4.028
Cl4 4.709
Cle 5.298
c18 5.861
C20 6.431
Cc22 6.972
CcC24 7.492
C25 7.745
C26 7.988
c28 8.447
C32 9.244
C34 9.626
Filter Peak 11.354
C36 9.988
C38 10.320
c40 10.665
o-terph 5.999
Triacon Surr 8.868

Gas:28-SEP-2012

Range Times: NW Diesel (4.031
NW M.0il(7.50

Diesel:31-0CT-2012

ARI ID: VP41lE

Client ID:
Injection:

Dilution Factor:

FID:4A RESULTS

o-Terphenyl
Triacontane

M Indicates the peak was

516151
530477

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor 0il
AK102

AK103

JetA

Min 0il

OR Diesel
NAS Diesel
Bunker C

Height Area Method Range Total Area Conc
6233 7266 | WATPHG (Tol-Cl12) 343734 18.56
2277 3293 | WATPHD (Cl2-C24) 12113858 84384

12455 9589 | WATPHM (C24-C38) 13898235 1056 96—
25872 22620 | AK102 (Cl10-C25) 13010193 740.44
56992 51231 | AK103 (C25-C36) 12213733  1327.28

146341 177913 |OR.DIES (C10-C28) 17058013 966.62

161787 206241 |

131285 154204 | JET-A (C10-C18) 5538000  1022.43

101830 113586 |MIN.OIL (C24-C38) 13898235  1034.04

89712 130203 |
92291 153032 |
89281 159653 |
121333 117966 |
95061 97017 |
70451 73448 |
4973 10427 |BUNKERC (C10-C38) 26268750  2868.99
66516 53419 |
49402 14315 |
29060 42095 |

737380 516151 |

632546 530477 |NAS DIES (C10-C24) 12370515 705.68

- 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)

10.33) AK103(7.75 - 9.98) OR Diesel(3.12 - 8.45)
Amount %$Rec
26.4 58.6 M
28.1 62.5 M
a7y
manually integrated
Curve Date
31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-SEP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012
31-0CT-2012
24-AUG-2012
LAV Gy - RGO

’_I
~]
wn
~]
(@]
P JU0UPR owoowu P

17529.9
9156.1

01-NOV-2012 01:01

1

M.0il:09-0CT-2012



Data File: /chem3/f1d43,1/20121031b,b/10312048,d Page 1
Date § 01-HOV-2012 01301
Client ID: Instrument: fid4a.i

Sample Info: VP41E
Operstort JRAYTS
Column phase: RTX-1 Column diameteri 0,25
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FID:4A-2C/RTX-1 VP41E

FID:4A SIGNAL
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MANUAL INTEGRATION

1. Baseline correction
Peak not found
5./ Skimmed surrogate

Analyst: 7k

Date:
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a049.d
Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m

ARI ID: VP41G
Client ID:

Instrument: fid4a.i Injection: 01-NOV-2012 01:22
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012

Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.233 0.000 22530 28705 | WATPHG (Tol-C12) 2335809 126 .14
c8 1.448 -0.014 16150 20052 | WATPHD (C12-C24) 13449009 902.
C10 3.112 -0.006 80466 60609 | WATPHM (C24-C38) 9883414 751.6
c12 4.028 -0.003 222790 150883 I AK102 (Cl10-C25) 15058071 856.99
Cl4 4.711 -0.003 246363 174307 ] AK103 (C25-C36) 9215489 1001.46
Cleé 5.298 -0.003 215319 173063 |OR.DIES (C10-C28) 17915793 1015.23
c18 5.857 -0.004 183475 153883 |

C20 6.421 -0.004 218307 213417 | JET-A (C10-C18) 9771740 1804.07
c22 6.970 -0.004 266918 285294 [MIN.OIL (C24-C38) 9883414 735.34
Cc24 7.495 0.000 279640 245095 |

C25 7.746 -0.001 337641 327219 |

c26 7.987 -0.002 286799 310658 |

c28 8.445 -0.001 236131 267454 |

C32 9.268 0.019 57633 93166 ]

C34 9.635 0.015 327512 538162 ]

Filter Peak 11.362 0.013 2686 3910 |BUNKERC (C10-C38) 24596679 2686.37
C36 9.966 -0.011 25868 26486 |

c38 10.332 0.003 14639 12322 |

C40 10.672 0.000 9452 7441 |

o-terph 5.996 -0.002 873234 608111 |

Triacon Surr 8.868 -0.006 840113 772102 INAS DIES (Cl0-C24) 14713265 839.33

Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel (3.12 - 8.45)

£ Yith

Surrogate Area Amount $Rec
o-Terphenyl 608111 31.0 69.0 M
Triacontane 772102 40.9 91.0 M

M Indicates the peak was manually integrated

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor Oil
AK102

AK103

JetA

Min 0il

OR Diesel
NAS Diesel
Bunker C

’_I
~J
wun
~J
o
HJU0URFr owowunmH

17529.9
9156.1

Curve Date

31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-8EP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012
31-0CT-2012
24-AUG-2012
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Data File: /chem3/fidd4a,i /20121031b,b /10315049 ,d

Mir

Page 1 %m
iy
Date § 01-NOV-2012 01:22 'L
Client ID: Instrument: fidda,a mmH
Sample Info: VP41G %M
Operator: JRAVTS m#
Column phase: RTX-1 Column diam=ter: 0,25 ,w
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FID:4A-2C/RTX-1 VP41G

FID:4A SIGNAL
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Data file:

Analytical Resources Inc.
TPH Quantitation Report

/chem3/fid4a.1/20121101.b/1101a015.d

Method: /chem3/fid4a.i/20121101.b/ftphfid4a.m

Instrument:

Operator: JR/VTS

Report Date:
Macro:

Compound RT

Toluene 1.233
C8 1.448
C10 3.113
Cc1l2 4.029
Cl4 4.712
Cle 5.299
C18 5.861
C20 6.426
c22 6.981
C24 7.492
C25 7.756
C26 7.999
c28 8.461
Cc32 9.239
C34 9.606
Filter Peak 11.366
C36 9.980
Cc38 10.312
Cc40 10.652
o-terph 6.000

Triacon Surr 8.

fid4a.i

11/03/2012
01-NOV-2012
Calibration Dates:

Gas:28-SEP-2012

Height

97157
180709
248748
257977
245400
382756
377600
224294
435041
387152
451986
413002
217196

4830

130382
89213
41330

839153

897630

Diesel:01-NOV-2012

FID:4A RESULTS

ART ID: VP41H
Client ID:
Injection:

Dilution Factor:

01-NOV-2012 15:01

1

M.0il:09-0OCT-2012

Range Times:

NW Diesel (4.030

NW M.0il(7.50

- 7.497)
10.31)

M

o-Terphenyl
Triacontane

628016
813683

Indicates the peak was manually integrated

Curve Date

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor Oil
AK102

AK103

JetA

NAS Diesel
Creosote

'_I
1y
u
u
1y
N O WOoOwwu e

17108.0
2012.1

01-NOV-2012
09-0CT-2012
28-SEP-2012
01-NOV-2012
09-0CT-2012
01-NOV-2012
25-SEP-2012
11-AUG-2012
01-NOV-2012
01-NOV-2011

Area Method Range Total Area Conc
15894 | WATPHG (Tol-C12) 2748965 148.45
27931 | WATPHD (Cl2-C24) 33155414 22
71187 | WATPHM (C24-C38) 40542221 ~ 3083.23

167361 | AK102 (Cl10-C25) 36561419 ~ 2131.99

215558 | AK103 (C25-C36) 37054520  4026.76

251496 |

381396 |

548337 | JET-A (C10-C18) 14651861  2705.05

594493 |
86307 |

590737 |

708650 |

819850 |

666207 |

410011 |

4777 |CREOSOT (Cl12-C22) 26599170 13219.42
35590 |
50424 |
49741 |

628016 |

813683 |NAS DIES (Cl0-C24) 34960396  2043.51
AK102(3.12 - 7.75) Jet A(3.12 - 5.86)

AK103(7.75 - 9.97) OR Diesel(3.12 - 8.45)

%Rec

72.5 M

95.9 M /4/6;%§ ,kz,
LAreiia T RIS
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FID:4A-2C/RTX-1 VP41H

FID:4A SIGNAL
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ANALYTICAL
RESOURCES
INCORPORATED

CLEANED TPHD SURROGATE RECOVERY SUMMARY

Matrix: Soil QC Report No: VP4l-Anchor QEA LLC
Project: Central Waterfront Shoreline Inves.

Client ID OTER TOT OUT
MB-103012 86.3% 0
LCS-103012 88.1% 0
LCSD-103012 88.3% 0
CWS1-02-1-3 82.7% 0
CWS1-02-1-3 MS 83.4% 0
CWS1-02-1-3 MSD 81.6% 0
CWS1-02-7-8 72.8% 0
CWS1-02-12-13 66.9% 0
CWS1-01-3-5 67.1% 0
CWS1-01-11-13 58.6% 0
CWS1-03-2-4 69.0% 0
CWS1-03-7-9 72.5% 0
LCS/MB LIMITS QC LIMITS
(OTER) = o-Terphenyl (50-150) (50-150)

Prep Method: SW3546
Log Number Range: 12-21279 to 12-21286

FORM-II TPHD
Page 1 for VP41 LFEBULER | LRLA G fR4



ORGANICS ANALYSIS DATA SHEET
NWTPHD by GC/FID-Silica and Acid Cleaned
Page 1l of 1

Lab Sample ID: VP41A QC Report No:

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: CWS1-02-1-3

MS/MSD

VP41l-Anchor QEA LLC

LIMS ID: 12-21279 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized:NQT¢~ Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Date Extracted MS/MSD: 10/30/12 Sample Amount MS: 9.99 g-dry-wt
MSD: 9.76 g-dry-wt
Date Analyzed MS: 10/31/12 22:29 Final Extract Volume MS: 1.0 mL
MSD: 10/31/12 22:51 MSD: 1.0 mL
Instrument/Analyst MS: FID/JGR Dilution Factor MS: 1.0
MSD: FID/JGR MSD: 1.0
Percent Moisture: 7.9%
Spike MS Spike MSD
Range Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Diesel < 5.2 114 150 76.0% 113 154 73.4% 0.9%
TPHD Surrogate Recovery
MS MSD
o-Terphenyl 83.4% 81.6%
Results reported in mg/kg
RPD calculated using sample concentrations per SW846.
FORM III
gy ARI AT



Data file:

Analytical Resources Inc.
TPH Quantitation Report

/chem3/fid4a.i/20121031b.b/1031a041.d

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m

Ins

trument: fid4a.i

Operator: JR/VTS
Report Date: 11/03/
Macro: 31-0CT-2012
Calibration Dates:

Compound RT

Toluene 1.224
Cc8 1.462
C1l0 3.114
Ci2 4.028
Cl4a 4.711
Cle 5.301
C1l8 5.862
c20 6.423
c22 6.970
C24 7.490
Cc25 7.741
c26 7.982
c28 8.437
C32 9.238
C34 9.635
I'ilter Peak 11.343
C36 9.990
C38 10.321
C40 10.681
o-terph 6.000
Triacon Surr 8.866

Range Times: NW Di
NW M.0il (7.50

2012

Gas:28-SEP-2012

esel (4.031

Diesel:31-0CT-2012

ARI ID: VP41AMS

Client ID:

Injection:

Dilution Factor:

FID:4A RESULTS

M

o-Terphenyl
Triacontane

734897
685012

Indicates the peak was manually integrated

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor 0Oil
AK102

AK103

JetA

Min 0Oil

OR Diesel
NAS Diesel
Bunker C

’_l
~J
wn
~J
o
P U0 RPE o0oWwow o

17529.9
9156.1

31-0CT-2012 22:29

1

M.0il:09-0CT-2012

Height Area Method Range Total Area Conc
6534 7950 | WATPHG (Tol-C12) 3752169 202.62
5263 7816 | WATPHD (C12-C24) 16908317  1134.57

115706 80509 | WATPHM (C24-C38) 1835349 139.58

220905 188297 | AK102 (Cl0-C25) 19681840 "1120.14

360667 239276 | AK103 (C25-C36) 1596539 173.50

573110 425823 |OR.DIES (C10-C28) 20299948  1150.33

454600 453941 |

321420 312745 | JET-A (C10-C18) 14195561  2620.80

174803 148853 |MIN.OIL (C24-C38) 1835349 136.55

58421 60954 |
36728 50913 |
26064 31098 |
20553 37039 |
14479 31022 |
15427 43437 |
2020 747 |BUNKERC (C10-C38) 21388563  2335.99
6883 3107 |
5614 3810 |
4492 5024 |

992243 734897 |

802045 685012 |NAS DIES (C10-C24) 19553214  1115.42

- 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)

10.33) AK103(7.75 - 9.98) OR Diesel(3.12 - 8.45)
Amount %Rec /
W53 /2

37.5 83.4 M

36.3 8
Curve Date

31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-SEP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012
31-0CT-2012
24-AUG-2012
VUG GAGd
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FID:4A-2C/RTX-1 VP41AMS

FID:4A SIGNAL

HP6B30 GC Data.
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Data file:

Analytical Resources Inc.
TPH Quantitation Report

/chem3/fid4a.i/20121031b.b/1031a042.d

Method: /chem3/fid4a.i/20121031b.b/ftphfidd4a.m
Instrument: fid4a.i
Operator: JR/VTS
Report Date: 11/03/
Macro: 31-0CT-2012

Cal

ibration Dates:

Compound RT

Toluene 1.223
c8 1.463
C10 3.113
cl2 4.028
Cl4 4,711
Cle 5.301
Cc18 5.862
C20 6.422
Cc22 6.969
C24 7.491
C25 7.741
C26 7.982
c28 8.438
C32 9.234
C34 9.631
Filter Peak 11.337
C36 9.974
C38 10.335
C40 10.664
o-terph 5.998
Triacon Surr 8.865

2012

Gas:28-SEP-2012

Diesel:31-0CT-2012

ARTI ID: VP41AMSD

Client ID:
Injection: 31-0OCT-2012 22:51
Dilution Factor: 1

FID:4A RESULTS

M.01il1:09-0CT-2012

Total Area

3765215
16449310
1427052
19227598
1212343
19706950

14048300
1427052

20533204

19106152

Conc

203
1103
108
1094
131
1116

2593.
106.

2242.

Range Times: NW Di
NW M.0il(7.50

egsel (4.031

M

o-Terphenyl
Triacontane

718964
677445

Indicates the peak was manually integrated

Curve Date

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor 0il
AK102

AK103

JetA

Min 0il

OR Diesel
NAS Diesel
Bunker C

'_I
w
'_I
'S
[\
H JuUuRKEo©OWwowumRE

17529.9
9156.1

31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-SEP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012
31-0CT-2012
24-AUG-2012

Height Area Method Range
7203 7551 | WATPHG (Tol-C12)
5421 7955 | WATPHD (Cl2-C24)

113574 82031 | WATPHM (C24-C38)

225810 189019 | AK102 (Cl10-C25)

363099 234314 | AK103 (C25-C36)

556979 441351 |{OR.DIES (C10-C28)

444340 411513 |

323031 305399 | JET-A (C10-C18)

165565 157279 |MIN.OIL (C24-C38)

54837 59486 |
31542 47612 |

19994 23397 |

15595 20756 |

10801 19858 |

9342 15355 |

1684 2685 |BUNKERC (C10-C38)
5259 2237 |

4079 2130 |

3378 3167 |

924627 718964 |

788616 677445 |NAS DIES (Cl10-C24)

- 7.495) AK102(3.12 - 7.75)

10.33) AK103(7.75 - 9.98)
Amount %Rec
36.7 81.6 M
35.9 79.8 M

Jet A(3.12 - 5.86)
OR Diesel(3.12 - 8.45)

.33
.77
.53
.29
.75
.72

62
17

57

.92
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID-Silica and Acid Cleaned Sample ID: LCS-103012
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-103012 QC Report No: VP4l-Anchor QEA LLC
LIMS 1ID: 12-21279 Project: Central Waterfront Shoreline Inves.
Matrix: Soil
Data Release Authorized: Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Date Extracted LCS/LCSD: 10/30/12 Sample Amount LCS: 10.0 g
LCSD: 10.0 g
Date Analyzed LCS: 10/31/12 20:18 Final Extract Volume LCS: 1.0 mL
LCSD: 10/31/12 20:40 LCSD: 1.0 mL
Instrument/Analyst LCS: FID/JGR Dilution Factor LCS: 1.0
LCSD: FID/JGR LCSD: 1.0
Spike LCS Spike LCSD
Range LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Diesel 118 150 78.7% 120 150 80.0% 1.7%

TPHD Surrogate Recovery

ICs LCSD
o-Terphenyl 88.1% 88.3%

Results reported in mg/kg
RPD calculated using sample concentrations per SW846.

FORM III
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a.i/20121031b.b/1031a035.d ART ID: VP40OLCSS1

Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m Client ID:

Instrument: fid4a.i Injection: 31-0OCT-2012 20:18
Operator: JR/VTS

Report Date: 11/03/2012 Dilution Factor: 1

Macro: 31-0CT-2012
Calibration Dates: Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012

FID:4A RESULTS

Compound RT Shift Height Area Method Range Total Area Conc
Toluene 1.228 -0.005 7437 7468 | WATPHG (Tol-C12) 4184589 225.98
of:] 1.469 0.007 5622 8507 | WATPHD (Cl12-C24) 17631877  1183.12
Cc10 3.115 -0.004 122136 90056 | WATPHM (C24-C38) 256455 19,50
c12 4.028 -0.003 232460 204481 | AK102 (C10-C25) 20645351 4.98
Cl4 4.710 -0.003 394633 260967 | AK103 (C25-C36) 178725 19.42
Clse 5.301 0.001 589918 479653 |OR.DIES (C10-C28) 20766729  1176.78
C18 5.863 0.002 497493 469105 |
c20 6.423 -0.001 342577 372385 | JET-A (C10-C18) 15435344  2849.69
c22 6.969 -0.005 165153 161026 |MIN.OIL (C24-C38) 256455 19.08
C24 7.491 -0.004 43901 55125 |
c25 7.740 -0.007 18422 27720 |
C26 7.983 -0.006 7613 11022 |
c2s8 8.440 -0.006 2274 3420 |
C32 9.243 -0.005 1827 2400 |
C34 9.613 -0.007 458 643 |
Filter Peak 11.343 -0.006 997 1103 |BUNKERC (C10-C38) 20835049  2275.54
C36 9.989 0.012 476 666 |
C38 10.336  0.007 641 828 |
c40 10.667 -0.005 854 882 |
o-terph 6.000 0.002 1004755 776636 |
Triacon Surr 8.868 -0.005 782468 717522 |NAS DIES (C10-C24) 20578595  1173.92
Range Times: NW Diesel(4.031 - 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)
NW M.0il1(7.50 - 10.33) AK103(7.75 - 9.98) OR Diesel (3.12 - 8.45)
Surrogate Area Amount %$Rec
o-Terphenyl 776636 39.6 88.1 M

M Indicates the peak was manually integrated

Triacontane 717522 38.0 84.5
/ 1/9%/)z

Analyte RF Curve Date
o-Terph Surr 19588.1 31-0CT-2012
Triacon Surr 18864.5 09-0CT-2012
Gas 18517.9 28-SEP-2012
Diesgel 14902.8 31-0CT-2012
Motor 0Oil 13149.3 09-0CT-2012
AK102 17570.8 31-0CT-2012
AK103 9202.1 25-SEP-2012
JetA 5416.5 11-AUG-2012
Min Oil 13440.7 09~-MAY-2012
OR Diesel 17647.1 31-0CT-2012
NAS Diesel 17529.9 31-0CT-2012
Bunker C 9156.1 24-AUG-2012
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Data File: /chem3/f1d4a,1/20121031b,b/10312035,d Page 1 e
Date 3 31-0CT-2012 20318 i
Client IDg Instrument: fidda,1 ﬂ.“,m
%
Sample Infoi WP40LCSS51 ﬂ“‘
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Column phasey RTX-1 Column diameter: 0,25 ‘...
1
/chem3/fid4a,1/20121031b,.b /10313035.d ”_,u_..
1,1- m Za
g i
o E 2
< o
1,0- s @
e +*
e m
L -
I8
A
3
0,9- @
c
=3
0
2
<
[
0,8- 1
o~
b -
0,7- ]
+*
9
9 ~
8 =
0,6- o
~ 1
w0 -
<
3 3
X > O
~ -~ ]
> 0,5- 70 ~
A ™
o
= =
A 9
: <
0,4- Fey
~ 8
® T
&
<
z
0,3- =
o @
5 g 3
~
: ]
0.2- ¥ N M
. Y _ A .
— _u4, ~ ~
[} o ~ - ~ ~ ~
2 _ N~ F R 3 B omos 8BS %
% — PR + =+ ) 0] ™M 2 @
0,1- T o+ ™ Y - o @ n < o o
. 2 o - & et LY s ® = — <
- { Wu.. © ~ ~ ~ - s ~r .W
o ch A €0 ol + ] o] > -
s Te 0 P A f
N L ] T T ]
) . . ) . ) 7 ; ; :
: 3 4 5 & u 3 5 10 11 12




FID:4A-2C/RTX-1 VP40LCSS1
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Data file: /chem3/fid4a.i/20121031b.b/1031a036.d
Method: /chem3/fid4a.i/20121031b.b/ftphfid4a.m

Instrument: fid4a.i
Operator: JR/VTS
Report Date: 11/03/
Macro: 31-0CT-2012
Calibration Dates:

Compound RT

Toluene 1.228
c8 1.467
C1l0 3.115
Ccl2 4.029
Cl4 4,711
Cle 5.302
c1ls 5.863
Cc20 6.423
c22 6.970
c24 7.492
Cc25 7.742
c26 7.985
c28 8.439
C32 9.239
C34 9.614
Filter Peak 11.341
C36 9.980
C38 10.328
c40 10.672
o-terph 6.001
Triacon Surr 8.868

Range Times: NW Di

2012

esel (4.031

NW M.0il(7.50

Analytical Resources Inc.
TPH Quantitation Report

Dilution Factor:

FID:4A RESULTS

o-Terphenyl
Triacontane

778664
719355

M 1Indicates the peak was manually integrated

o-Terph Surr
Triacon Surr
Gas

Diesel

Motor 0il
AK102

AK103

JetA

Min 0Oil

OR Diesel
NAS Diesel
Bunker C

Height Area Method Range Total Area Conc
7616 8011 | WATPHG (Tol-C12) 4081557 220
5550 8471 | WATPHD (Cl2-C24) 17866608 1

114649 88028 | WATPHM (C24-C38) 244367 18.58

220101 199086 | AK102 (Cl0-C25) 20778505  1182.56

380771 253734 | AK103 (C25-C36) 178951 19.45

572131 459840 |OR.DIES (C10-C28) 20897542  1184.19

465364 469223 |

330264 314242 | JET-A (Cl10-C18) 15382279  2839.90

168628 174460 |MIN.OIL (C24-C38) 244367 18.18

44345 56208 |
17523 29786 |
7464 10230 |
2379 3595 |
1906 2393 |
435 193 |
972 1130 |BUNKERC (C10-C38) 20969373  2290.21
499 411 |
635 563 |
1281 2827 |

976175 778664 |

816790 719355 |NAS DIES (Cl10-C24) 20725006  1182.27

- 7.495) AK102(3.12 - 7.75) Jet A(3.12 - 5.86)

10.33) AK103(7.75 - 9.98) OR Diesel(3.12 - 8.45)
Amount %Rec

39.8 88.3 M

38.1 84.7 / ///a} /2
Curve Date

31-0CT-2012
09-0CT-2012
28-SEP-2012
31-0CT-2012
09-0CT-2012
31-0CT-2012
25-SEP-2012
11-AUG-2012
09-MAY-2012
31-0CT-2012
31-0CT-2012
24-AUG-2012
UPUG B3

'_I
w
(=
NS
0
H Ju - ooWwowwupE

17529.9
9156.1

ARI ID: VP40OLCSDS1
Client ID:
Injection:

31-0CT-2012 20:40

1

Gas:28-SEP-2012 Diesel:31-0CT-2012 M.0il:09-0CT-2012
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FID:4A-2C/RTX-1 VP40LCSDS1

FID:4A SIGNAL
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1. Baseline correction
3. Peak not found
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ANALYTICAL

RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: VP41
Matrix: Soil Project: Central Waterfront Shoreline Inves.
Date Received: 10/26/12
Client Final Prep
ARI ID Client ID Amt Vol Basis Date
12-21279-103012MB1 Method Blank 10.0 g 1.00 mL - 10/30/12
12-21279-103012LCS1 Lab Control 10.0 ¢ 1.00 mL - 10/30/12
12-21279-103012LCSD1 Lab Control Dup 10.0 g 1.00 mL - 10/30/12
12-21279-VP41A CWS1-02-1-3 9.68 g 1.00 mL D 10/30/12
12-21279-VP41AMS CWS1-02-1-3 9.99 g 1.00 mL D 10/30/12
12-21279-VP41AMSD CWS1-02-1-3 9.76 g 1.00 mL D 10/30/12
12-21280~-VP41B CWS1-02-7-8 8.76 g 1.00 mL D 10/30/12
12-21281-VP41C CWS1-02-12-13 8.81 g 1.00 mL D 10/30/12
12-21282-VP41D CWS1-01-3-5 8.77 g 1.00 mL D 10/30/12
12-21283-VP41E CWS1-01-11-13 8.54 ¢g 1.00 mL D 10/30/12
12-21285-VP41G CWS1-03-2-4 8.95 g 1.00 mL D 10/30/12
12-21286~-VP41H CWS1-03-7-9 7.46 g 1.00 mL D 10/30/12
Basis: D=Dry Weight W=As Received
Diesel Extraction Report LEIFSIEIR CRLEA 4 £



ANAEYTKZAL@EE»
RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: VP40
Matrix: Soil Project: Central Waterfront Shoreline Inves.
Date Received: 10/26/12

Client Final Prep
ARTI ID Client ID Amt Vol Basis Date
12-21289-103012MB1 Method Blank 10.0 g 1.00 mL - 10/30/12
12-21289-103012LCS1 Lab Control 10.0 g 1.00 mL - 10/30/12
12-21289-103012LCSD1 Lab Control Dup 10.0 g 1.00 mL - 10/30/12
12-21289-VP40A CWS1-04-2-4 8.33 g 1.00 mL D 10/30/12
12-21290-VP40B CWS1-04-6-8 8.02 g 1.00 mL D 10/30/12
12-21291-VP40C CWS1-04-13.5-15 8.58 g 1.00 mL D 10/30/12

Basis: D=Dry Weight W=As Received
Diesel Extraction Report



Lab Name:

SDG No.:

Date Extracted:
Date Analyzed

Time Analyzed

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS,

01
02
03
04
05
06
07
o8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

page 1 of

4

ANALYTICAL RESOURCES INC

VP40

1957

10/30/12

10/31/12

TPH METHOD BLANK SUMMARY

BLANK NO.

VP40MBS1

Client: ANCHOR QEA LLC

Project No.:

Matrix:

Instrument ID

CLIENT LAB DATE

SAMPLE NO. SAMPLE ID ANALYZED
VP40LCSS1 VP40LCSS1 10/31/12
VP4 0LCSDS1 VP40LCSDS1 10/31/12
CWS1-04-2-4 |VP40A 10/31/12
CWS1-04-6-8 |VP40B 10/31/12
CWS1-04-13.5|VP40C 10/31/12
CWS1-02-1-3 |VP41lA 10/31/12
CWS1-02-1-3 |[VP41AMS 10/31/12
CWS1-02-1-3 |VP41AMSD 10/31/12
CWS1-02-7-8 |VP41B 10/31/12
CWS1-02-12-1|VP41C 11/01/12
CWS1-01-3-5 |VP41lD 11/01/12
CWS1-01-11-1|VP41E 11/01/12
CWS1-03-2-4 |{VP41G 11/01/12
CWS1-03-7-9 |VP41H 11/01/12
CWS1-04-13.5|VP40C 11/01/12
CWS1-02-7-8 |VP41B 11/01/12
CWS1-03-7-9 |VP41lH 11/01/12
1

FORM IV TPH

CENTRAL WATERFRONT

FID4A

and MSD:
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DIESEL INITIAL CALIBRATION

Lab Name: ANALYTICAL RESOURCES, INC. Client: ANCHOR QEA
Instrument: FID4A.I Project: CENTRAL WATERFRONT
Calibration Date: 31-OCT-2012 SDG No.: VP40
| |
Diesel RF1 RF2 RF3 RF4 RFS RF6 Ave RF %$RSD
Range 50 100 250 500 1000 2500
| |
WA Diesel 14810 14599 14844 15434 14893 ok ko 14903| 2.13
AK Diesel 17371 17255 17514 18147 17567 ok ko 17571 1.96
| OR Diesel 17445 17325 17593 18225 17647 ok ke 17647| 1.97
Cal Diesel 17339 17217 17467 18104 17522 ok ko 17530 1.95
o-Terph 18422 19003 19595 20752 20168 ok 19588| 4.70
l | | | |
<- Indicates %RSD outside limits
Surrogate areas are not included in Diesel RF calculation.

Quant Ranges

Calibration Files

Diesel
Diesel
Diesel
Diesel

Cl12-C24
C10-C25
C10-C28
C10-C24

.031-7
.118-7
.118-8
.118-7.

Analysis Time

1031a025.d
1031a026.d
1031a027.d
1031a028.d
1031a029.d
1031a030.d

31-0CT-2012
31-0CT-2012
31-0CT-2012
31-0CT-2012
31-0CT-2012
31-0CT-2012

16:37
16:59
17:22
17:44
18:06
18:28

.495)
.747)
.446)

495)

o
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NW MOTOR OIL RANGE INITIAL CALIBRATION

Lab Name: ANALYTICAL RESOURCES, INC. Client: ANCHOE QEA LLC
Instrument: FID4A.I Project: CENTRAL WATERFRONT
Calibration Date: 09-0CT-2012 SDG No.: VP40

l |
Product RF1 RF2 RF3 RF4 RF5 RF6 Ave RF %RSD

Range 100 250 500 1000 2500 5000
| 1 1
| |

WA M.Oil 13319 13271 13023 14002 13089 12192 13149 4.4
c24-C38

|
Triac Surr 17032 18644 18484 20301 19481 19246 18865 5.9

l

<- Indicates %RSD outside limits
Surrogate areas are not included in Motor 0il RF calculation.

Calibration Files

Analysis Time

1009a027.
1009a028.
1009a029.
1009a030.
1009a031.
1009a032.

pl of 1

QA

09-0CT-2012
09-0CT-2012
09-0CT-2012
09-0CT-2012
09-0CT-2012
09-0CT-2012

20:56
21:17
21:38
21:59
22:20
22:41

FORM VI-M.Oil
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DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.

ICal Date: 31-0CT-2012
CCal Date: 31-0CT-2012
Analysis Time: 19:12

Instrument: FID4A.I

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

SDG No.: VP4

Lab ID: DIES

0

EL#2

Lab File Name: 1031a032.d

Diesel Range Area* CalcAmnt | NomAmnt %D
WADies (C12-C24) 3342855 224.3 250 -10.3
AK102 (C10-C25) 3938176 224.1 250 -10.3
NASDies (C10-C24) 3927818 224 .1 250 -10.4
Terphenyl 788022 40.2 45 -10.6

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel
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MOTOR OIL CONTINUING CALIBRATION VERIFICATION

1031a033.d

Lab Name: ANALYTICAL RESOURCES, INC. Client: ANCHOR QEA LLC
ICal Date: 09-0OCT-2012 Project: CENTRAL WATERFRONT
CCal Date: 31-0CT-2012 SDG No.: VP40
Analysis Time: 19:35 Lab ID: MOIL#2
Instrument: FID4A.I Lab File Name:
M.oil Range Area* CalcAmnt | NomAmnt % D
WAMoil (C24-C38) 6190748 470.8 500 -5.8
AK103 (C25-C36) 5240766 569.5 500 13.9
OR MOIL (C28-C40) 5058705 669.8 500 34.0
CRUDE (Tol-C40) 7471486 989.2 | 500 | 97.8 |
n-Triacontane 795290 42.2 45 -6.3

* Surrogate areas are subtracted from range areas

< -

pl of 1

Indicates a %D outside QC limits

FORM VII-Diesel
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DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.

ICal Date: 31-0CT-2012
CCal Date: 31-0CT-2012
Analysis Time: 23:12

Instrument: FID4A.I

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
SDG No.: VP40

Lab ID: DIESEL#3

Lab File Name: 1031a043.d

Diesel Range Area* CalcAmnt | NomAmnt % D
WADies (C12-C24) 3371081 226 .2 250 -9.5
AK102 (C10-C25) 3967186 225.8 250 -9.7
NASDies (C10-C24) 3959555 225.9 250 -9.7
Terphenyl 792921 40.5 45 -10.0

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel
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MOTOR OIL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC. Client: ANCHOR QEA LLC
ICal Date: 09-0CT-2012 Project: CENTRAL WATERFRONT
CCal Date: 31-0CT-2012 SDG No.: VP40
Analysis Time: 23:34 Lab ID: MOIL#3
Instrument: FID4A.I Lab File Name: 1031a044.d
M.oil Range Area* CalcAmnt | NomAmnt % D
WAMoil (C24-C38) 6416421 488.0 500 -2.4
AK103 (C25-C36) 5434030 590.5 500 18.1
OR MOIL (C28-C40) 5263616 696 .9 500 39.4
CRUDE (Tol-C40) 7652435 1013.2 500 102.6
n-Triacontane 813190 43.1 45 -4.2

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1 FORM VII-Diesgel
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DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.

ICal Date: 31-0CT-2012
CCal Date: 01-NOV-2012
Analysis Time: 02:05

Instrument: FID4A.I

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
SDG No.: VP40

Lab ID: DIESEL#4

Lab File Name: 1031a051.d

Diesel Range Area* CalcAmnt | NomAmnt % D
WADies (C12-C24) 3266468 219.2 250 -12.3
AK102 (C10-C25) 3850361 219.1 250 -12.3
NASDies (C10-C24) 3840098 219.1 250 -12.4
Terphenyl 778824 39.8 45 -11.6

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel



Lab Name:

7a

MOTOR OIL CONTINUING CALIBRATION VERIFICATION

ICal Date: 09-0OCT-2012

CCal Date: 01-NOV-2012

Analysis Time: 02:27

Instrument: FID4A.I

*
< -

ANALYTICAL RESOURCES, INC.

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
SDG No.: VP40

Lab ID: MOIL#4

Lab File Name: 1031a052.d

M.oil Range Area* CalcAmnt | NomAmnt % D
WAMoil (C24-C38) 6512937 495.3 500 -0.9
AK103 (C25-C36) 5484558 596.0 500 19.2
OR MOIL(C28-C40) 5348538 708.2 500 41.6
CRUDE (Tol-C40) 7810826 1034.2 500 106.8

n-Triacontane 811484 43 .0 45 -4.4

Surrogate areas are subtracted from range areas
Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel
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DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.
ICal Date: 01-NOV-2012

CCal Date: 01-NOV-2012

Analysis Time: 13:32

Instrument: FID4A.I1

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

SDG No.: VP40

Lab ID: DIESEL#1

Lab File Name:

1101a011.d

Diesel Range Area* CalcAmnt | NomAmnt % D
WADies (C12-C24) 3465127 238.1 250 -4.8
AK102 (C10-C25) 4089906 238.5 250 -4.6
NASDies (C10-C24) 4080000 238.5 250 -4.6
Terphenyl 812682 42.2 45 -6.2

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel
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MOTOR OIL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.

ICal Date: 09-0CT-2012
CCal Date: 01-NOV-2012
Analysis Time: 13:55

Instrument: FID4A.I

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
SDG No.: VP40

Lab ID: MOIL#1

Lab File Name: 1101a012.d

M.oil Range Area* CalcAmnt | NomAmnt % D
WAMoil (C24-C38) 6594970 501.5 500 0.3
AK103 (C25-C36) 5594464 608.0 500 21.6
OR MOIL (C28-C40) 5390086 713.7 500 42 .7
CRUDE (Tol-C40) 7911912 1047.6 500 109.5

n-Triacontane 856845 45.4 45 0.9

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel
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DIESEL CONTINUING CALIBRATION VERIFICATION

Lab Name: ANALYTICAL RESOURCES, INC.

ICal Date: 01-NOV-2012
CCal Date: 01-NOV-2012
Analysis Time: 15:24

Instrument: FID4A.I

Client: ANCHOR QEA LLC
Project: CENTRAL WATERFRONT
SDG No.: VP40

Lab ID: DIESEL#2

Lab File Name: 1101l1la0l6.d

Diesel Range Area* CalcAmnt | NomAmnt % D
WADies (C12-C24) 3496395 240.2 250 -3.9
AK102 (C10-C25) 4111598 239.8 250 -4.1
NASDies (C10-C24) 4101045 239.7 250 -4.1
Terphenyl 799360 41.5 45 -7.7

* Surrogate areas are subtracted from range areas
<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel



MOTOR OIL CONTINUING CALIBRATION VERIFICATION

1101a017.d

Lab Name: ANALYTICAIL RESOURCES, INC. Client: ANCHOR QEA LLC
ICal Date: 09-0OCT-2012 Project: CENTRAL WATERFRONT
CCal Date: 01-NOV-2012 SDG No.: VP40
Analysis Time: 15:46 Lab ID: MOIL#2
Instrument: FID4A.I Lab File Name:
M.oil Range Area* CalcAmnt | NomAmnt %$ D
WAMoil (C24-C38) 6854036 521.2 500 .2
AK103 (C25-C36) 5784064 628.6 500 25.7
OR MOIL(C28-C40) 5629180 745 .3 500 49.1
CRUDE (Tol-C40) 8203734 1086.2 500 117.2
n-Triacontane 901798 47.8 45 .2

* Surrogate areas are subtracted from range areas

<- Indicates a %D outside QC limits

pl of 1

FORM VII-Diesel



Lab Name:

SDG No. :

8

TPH ANALYTICAL SEQUENCE

ANALYTICAL RESOURCES INC

VP40

Instrument ID: FID4A

Client: ANCHOR QEA LLC

Project: CENTRAL WATERFRONT

GC Column: RTX-1

THE ANALYTICAL SEQUENCE OF BLANKS, SAMPLES, AND STANDARDS,

IS GIVEN BELOW:

SURROGATE RT FROM DAILY STANDARD |
TERPH: 6.00 TRIAC: 8.87 |
CLIENT LAB DATE TIME TERPH TRIAC

SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # RT #
01|ZZZZZ 272777 10/31/12 1421 6.00 8.89
02 |RT RT 10/31/12 1443 6.00 8.87
03 |ZZ2ZZ%Z 22277 10/31/12 1508 6.00 8.88
04 |Z22Z2Z VANV A 10/31/12 1530 5.99 8.87
05| Z2ZZZ 2722272 10/31/12 1552 6.00 8.87
06 |IB IB 10/31/12 1615 6.00 8.87
07 |DIESEL 50 DIESEL 50 10/31/12 1637 5.99 8.87
08 |[DIESEL 100 DIESEL 100 10/31/12 1659 5.99 8.87
09 |DIESEL 250 DIESEL 250 10/31/12 1722 6.00 8.88
10 |DIESEL 500 DIESEL 500 10/31/12 1744 6.01 8.87
11 |DIESEL 1000 |DIESEL 1000 10/31/12 1806 6.02 8.87
12 |DIESEL 2500 |[DIESEL 2500 10/31/12 1828 6.09% 8.86
13 |DIESEL ICV DIESEL ICV 10/31/12 1850 6.00 8.87
14 |DIESEL#2 DIESEL#2 10/31/12 1912 6.00 8.87
15 | MOIL#2 MOIL#2 10/31/12 1935 5.99 8.88
16 |VP40MBS1 VP40MBS1 10/31/12 1957 6.00 8.87
17| VP40LCSS1 VP40LCSS1 10/31/12 2018 6.00 8.87
18 | VP40LCSDS1 VP40LCSDS1 10/31/12 2040 6.00 8.87
19|CWS1-04-2-4 |VP40OA 10/31/12 2102 6.00 8.87
20| CWS1-04-6-8 |VP40B 10/31/12 2123 6.00 8.87
21|CWS1-04-13.5|VP40C 10/31/12 2145 6.00 8.88
22 |CWS1-02-1-3 |(VP41lA 10/31/12 2207 6.00 8.87
23 |CWS1-02-1-3 |VP41AMS 10/31/12 2229 6.00 8.87
24 |CWS1-02-1-3 |VP41AMSD 10/31/12 2251 6.00 8.86
25 |DIESEL#3 DIESEL#3 10/31/12 2312 6.00 8.86
26 |[MOIL#3 MOIL#3 10/31/12 2334 5.99 8.87
27|CWS1-02-7-8 |{VP41B 10/31/12 2356 6.00 8.88
28 |CWS1-02-12-1|VP41C 11/01/12 0017 6.00 8.87
29 |CWS1-01-3-5 |VP41D 11/01/12 0039 6.00 8.87
30|CWS1-01-11-1|VP41E 11/01/12 0101 6.00 8.87
31|CWS1-03-2-4 |(VP41G 11/01/12 0122 6.00 8.87
32|CWS1-03-7-9 |VP41H 11/01/12 0144| G.To 8.?8

QC LIMITS
TERPH = o-terph (+/- 0.05 MINUTES)
TRIAC = Triacon Surr (+/- 0.05 MINUTES)

* Values outside of QC limits.

page 1 of 2

FORM VIII TPH
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Lab Name:

SDG No. :

8

TPH ANALYTICAL SEQUENCE

ANALYTICAL RESOURCES INC

VP40

Instrument ID: FID4A

Client:

Project:

HDR ENGINEERING

CENTRAL WATERFRONT

GC Column: RTX-1

THE ANALYTICAL SEQUENCE OF BLANKS, SAMPLES, AND STANDARDS,

IS GIVEN BELOW:

SURROGATE RT FROM DAILY STANDARD |
TERPH: 6.00 TRIAC: 8.87
CLIENT LAB DATE TIME TERPH TRIAC
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # RT
01 |DIESEL#4 DIESEL#4 11/01/12 0205 6.00 8.89
02 |VP40 MOIL#4 11/01/12 0227 5.99 8.87
03222727 77272722 11/01/12 0950 6.00 8.89
04 |RT RT 11/01/12 1012 6.00 8.88
05|IB IB 11/01/12 1034 6.00 8.87
06 | DIESEL 50 DIESEL 50 11/01/12 1056 5.99 8.87
07 |DIESEL 100 DIESEL 100 11/01/12 1118 5.99 8.87
08 |DIESEL 250 DIESEL 250 11/01/12 1141 6.00 8.88
09 |DIESEL 500 DIESEL 500 11/01/12 1203 6.01 8.87
10 |DIESEL 1000 (DIESEL 1000 11/01/12 1225 6.02 8.87
11 |DIESEL 2500 |DIESEL 2500 11/01/12 1247 6.05 8.86
12 |DIESEL ICV DIESEL ICV 11/01/12 1310 6.00 8.87
13 |DIESEL#1 DIESEL#1 11/01/12 1332 6.00 8.87
14 |MOIL#1 MOIL#1 11/01/12 1355 5.99 8.88
15|CWS1-04-13.5|VP40C 11/01/12 1417 6.00 8.88
16 |CWS1-02-7-8 |{VP41B 11/01/12 1439 6.00 8.88
17 |{CWS1-03-7-9 |[VP41H 11/01/12 1501 6.00 8.88
18 | DIESEL#2 DIESEL{#2 11/01/12 1524 6.00 8.89
19 |MOIL#2 MOIL#2 11/01/12 1546 5.99 8.88
QC LIMITS
TERPH = o-terph (+/- 0.05 MINUTES)
TRIAC = Triacon Surr (+/- 0.05 MINUTES)

* Values outside of QC limits.

page 2 of 2
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TPHG Analysis
Report and Summary QC Forms

ARI Job ID: VP40, VP41

UDUG : A1 23



ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: VP40-Anchor QEA LLC
Matrix: Soil Project: Central Waterfront Shoreline Inves.
X\VVJ Event: NA
Data Release Authorized: Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Analysis
ARI ID Client ID Date Basis Range Result
MB-103012 Method Blank 10/30/12 Dry Gasoline < 5.00
12-21289 PID2 HC ID -
Trifluorotoluene 97.7%
Bromobenzene 97.8%
VP40A CWS1-04-2-4 10/30/12 Dry Gasoline < 6.4 0
12-21289 PID2 HC ID -——-
Trifluorotoluene 96.7%
Bromobenzene 98.0%
VP40B CWS1-04-6-8 10/30/12 Dry Gasoline < 7.8 U
12-21290 PID2 HC ID -—-
Trifluorotoluene 95.2%
Bromobenzene 96.9%
VP40C CWsS1-04-13.5-15 10/30/12 Dry Gasoline 19
12-21291 PID2 HC ID GAS
Trifluorotoluene 97.2%
Bromobenzene 99.4%

Gasoline values reported in mg/kg (ppm)
Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
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Analytical Resources Inc.
BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a006.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a006.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

ART ID: MB1030

Client ID:

Injection Date: 30-OCT-2012 11:44
Matrix: WATER

Gas Ical Date: 20-0OCT-2012 Dilution Factor: 1.000
BETX Ical Date: 20-0OCT-2012
FID Surrogates
RT Shift Height Area %$Rec Compound
7.201 -0.003 3622 45399 97.7 TFT (Surr)
14.801 -0.004 2031 20164 97.8 BB (Surr) e
PETROLEUM HYDROCARBONS (FID)
Method Range RF Total Area* Amount
WATPHG Tol-C12 ( 9.07 to 17.57) 391690 1 0.000
8015C 2MP-TMB ( 3.73 to 15.74) 825102 1 0.000
AK101 nC6-nC10 ( 4.19 to 14.47) 660003 0 0.000
NWTPHG Tol-Nap ( 9.07 to 18.58) 406475 1 0.000 _-~
M Indicates manual integration within range
* Surrogate areas are subtracted from Total Area ZKJ
Range marker RT's are set by daily RT standard (Dl,s(\‘l
PID Surrogates
RT Shift Response %¥Rec Compound
7.226 -0.003 13475 94 .4 TFT (Surr) P
14.819 -0.004 18570 92.2 BB (Surr)
SW8021B (PID)
RT shift Response Amount Compound
ND --- --- --- Benzene e
ND --- --- --- Toluene
ND - - - Ethylbenzene
ND --- --- -—- M/P-Xylene
ND --- --- --- O-Xylene
ND -—- -—- --- MTBE
Indicates Peak Area was used for quantitation instead of Height

Indicates peak was manually integrated

RIS -

FACA 4 TILT
@At 3%



Data File: /chem3/pid2,i/103012-1,b/1030a006,d
Date ¢ 30-0CT-2012 11344
Client ID:

Sample Infoi MB1030

Column phase: RTX 502-2 FID

Page 1

Instrument: p1d2,i

Operator: JW
Column diameter: 0,18

TR S

i,

i s o

g

UVOLTS (x10°3>

5,3: —
5,2-
5,14
5.0!
4,9-
4.8:
4,74
4,61
4,5:
4.4:
4,3:
4,2:
4,1:
4,0:
3.9
3.8:

3,78
3.6:
3,51
3.4:
3.3
3.2:
3.1
3.0!
2,94
2,84
2.7
2,64
2.5:
2.4:
2,3:
2,24
2,14
2,04
1,94

TFTC(Surry (7,201

1,84
1,73 ffir%tf{f%z«t Jn{ %fg_é%fiif{fr{zx Eft% L

10 11 12 13 14 15 46 a7 T de T 4s 26 T Tzt

/chem3/pid2,1/103012-1,b/10303006, d/ 10302006 , cdf

-BB(Surr) (14.,801)
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Analytical Resource

s Inc.

BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a018.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a018.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date: 20-0CT-2012

BETX Ical Date: 20-0OCT-2012

FID Surrogates

RT Shift Height Area
7.201 0.009 3583 46273
14.800 0.008 2036 19915

PETROLEUM HYDROCARBONS (FID)

Method Range RF

WATPHG Tol-Cl12 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nCl0 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates

RT shift Response %Rec
7.225 -0.003 13051 91.4
14.818 -0.005 18274 90.7

]
H

shift Response Amount

683888

ARI ID: VP40A

Client ID: CWS1-04-2-4

Injection Date: 30-OCT-2012 17:47
Matrix: SOIL

Dilution Factor: 1.000

%Rec Compound
96.7 TFT (Surr) _—
98.0 BB (Surr)
Total Area* Amount
4603 0.012 M
1 0.000
0 0.000
16851 0.041 M 7

TFT (Surr)
BB (Surr)

Compound

________ $&
Benzene

Toluene
Ethylbenzene
M/P-Xylene

O-Xylene

MTBE

A Indicates Peak Area was used for quantitation instead of Height

N Indicates peak was manually integrated

EA
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Data File: /chem3/pid2,i/103012-1,b/1030a018,d
Date § 30-0CT-2012 17347

Client ID{ CWS1-04-2-4

Sample Info: YP40A

Instrument: pid2,i

Operator: JW

Column phaset RTX 502-2 FID Column diameter: 0,18
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UVOLTS (x10°3>

Zchem3/pid2, i/103012-1,b/1030a018,d/1030a018 , cdf
5,21

.14
5,0
4,9:
4,8

47!
4.6:
4.5
4.4
4.3:
a.2!
4,1
4,01
3.9:

TFT(Surry (7,201

=BB(Surr) (14,800)

1,84

HMin

-ncll <16,357)

-nC12-Dodecane (17,473)

-Naphthalene (18,482>
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Data file 1: /chem3/pid2.i/103012-1.b/1030a019.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a019.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m

Instrument: pid2.i
Gas Ical Date:
BETX Ical Date:

PETROLEUM HYDROCARBONS (FID)

Analytical Resources Inc.
BETX/Gas Quantitation Report

20-0CT-2012
20-0CT-2012

FID Surrogates

Height Area
3528 44106
2012 21183

ARI ID: VP40B
Client ID: CWS1-04-6-8

Injection Date: 30-OCT-2012 18:15

Matrix: SOIL

RT shift
7.195 0.003
14.797 0.004
Method Range
WATPHG Tol-C12 ( 9
8015C 2MP-TMB ( 3.
AK101 nC6-nC10 ( ¢4
NWTPHG Tol-Nap ( 9

M

* Surrogate areas are subtracted from Total Area

.18 to
.05 to

.05 to 17.57)

73 to 15.73)
14.45)

18.58)

391690
825102
660003
406475

Indicates manual integration within range

Range marker RT's are set by daily RT standard

RT Shift
7.220 -0.009
14.814 -0.008
RT Shift
ND -
ND -
ND -
ND ——
ND -
ND -

PID Surrogates

Response

12358
17659

SW8021B (PID)

%$Rec

86.6
87.6

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated

Dilution Factor: 1.000
%$Rec Compound
95.2 TFT (Surr) -
96.9 BB (Surr)
Total Area* Amount
0 0.000
1 0.000
1 0.000
1784 0.004a M 7
Compound
TFT (Surr)
BB (Surr)
Compound
________ S’\\/
Benzene
Toluene
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE
VB g
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Data File: /chem3/pid2,i/103012-1,b/10302019,.d

Page 1 M_w
Date i 30-0CT-2012 18315 =4
Client ID: CWS1-04-6-8 Instrument: pid2,i sl
Sample Infoi VP40B Al
Operator: JW wﬂ“m
Column phase$ RTX 502~2 FID Column diameter: 0,18 ‘
LY
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Analytical Resource

s Inc.

BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a020.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a020.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date:
BETX Ical Date:

20-0CT-2012
20-0CT-2012

FID Surrogates

ART ID: VP40C

Client ID: CWS1-04-13.5-15
Injection Date: 30-OCT-2012 18:43
Matrix: SOIL

RT Shift Height Area
7.195 0.003 3603 47953
14.797 0.004 2065 20612
PETROLEUM HYDROCARBONS (FID)
Method Range RF
WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nC10 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M

Indicates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

RT
7.219
14.813

RT
.425
9.177
12.015
12.171
13.075

A Indicates Peak
N Indicates peak

PID Surrogates

Shift Response %Rec
-0.009 12686 88.9
-0.010 18271 90.7
SW8021B (PID)
Sshift Response Amount
-0.009 4835 4.78
-0.011 549 0.88
-0.014 439 0.81
-0.015 1513 2.79
-0.016 223 0.50

Dilution Factor: 1.000

%Rec Compound

97.2 TFT (Surr)

99.4 BB (Surr) e

Total Area* Amount
90090 0.230 M
187550 0.227 M
166552 0.252 M
117501 0.289 M —
L

Compound

TFT (Surr)

BB (Surr)

Compound
_omponne @'\/

Benzene

Toluene

Ethylbenzene

M/P-Xylene

O-Xylene

MTBE

Area was used for quantitation instead of Height

was manually integrated

LAEBLELE



Data File: /chem3/pid2,i/103012-1,b/10302020,d
Date § 30-0CT-2012 18343

Client ID: CWS1-04-13,5-15

Sample Infoi VP40C

Column phaset RTX 502-2 FID

Operator: JW

Instrument: pid2,i

Column diameter:

0,18

Page 1

UVOLTS (10732

5.3-
5,24
5.1
5,04
4,91
4,81
4,74
4,6
4.5:
4,4:
4.3:
4,24
4.1-
4,01
3.9
3.8:
3.7
3.6:
3.5
3.4:
3.3
3.2:
3,14
3.0
2.9:
2,8:
2,7:
2,6
2,5:
2,44
2,3
2,24
2,1
2,0:
1,9:
1.8

1,74

—2-Methylpentane ¢(3,823)

-MTBE (4,057)

Benzene (6,403)

TFT(Surry (7,195

/chem3/pid2.,i/103012-1,b/103023020,d/1030a020, cdf

=M,P Kylene <12,1954>

-Toluene ¢9,161>
~Ethyl Benzene ¢11,993)

-hC9 (11,987>

,.. .Hm.
Min

9 10 11

~0 Hylene (13,0572

.. .Hw.

. .HA.

=BB(Surr) (14,797>

~nCi0-Decane (14,567

.‘ .Hm.

-1,2,4-Trimethylbenzene ¢15,630>

.. .H&.

.. .Hu.

. .Hw.

-Maphthalene (18,480)

-nC13 (18,265)

.. .Hm.

.. .No.

.. .NH.

s
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Data File: /chem3/p1d2.1/103012-1,b/1030a020.d/1030a020, cdf
Injection Date: 30-0CT-2012 18:43

Instrument: pid2.1

Client Sample ID: CWS1-04-13,5-15

(Y ENT)

5.62
5.5:
5.4%

TFT(Surr)

UVOLTS (x1073)

5.605
Benzene
7.396

N
o
h
2-Methylpentane

2.0

S—— 7.560
|=—— 7.792

[
IR
ool
= 4.716
[———=——5.905
6.843
| ———— 7,009

[N
.
~

1.6

Toocelnn oo on

[N
[&)]

| —— 8.960

AIA

9.305

Toluene

1030a020,cdf: 3.595 to 19,220 Min
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10 11 12 13 14

BB{Surr)

16.622

17,182
17.343

17.647

nC13

E 18,137
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Naphthalene
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: VP40-Anchor QEA LLC
Matrix: Water Project: Central Waterfront Shoreline Inves.
Event: NA
Data Release Authorizedf\\V\J Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Analysis

ART ID Client ID Date DL Range Result
VP40E CWS1-TB-01 10/30/12 1.0 Gasoline < 0.25 U
12-21293 PID2 HC ID -—-

Trifluorotoluene 99.4%

Bromobenzene 95.3%

Gasoline values reported in mg/L (ppm)
Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

FORM I
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Data file 1: /chem3/pid2.i/103012-1.b/1030a013.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a013.d

Analytical Resources Inc.
BETX/Gas Quantitation Report

Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date:
BETX Ical Date:

20-0CT-2012
20-0CT-2012

ARI ID: VP40E
Client ID: CWS1-TB-01

Injection Date: 30-OCT-2012 15:27

Matrix: WATER

FID Surrogates

RT Shift Height Area

7.202 0.010 3685 47268

14.804 0.011 1979 20011
PETROLEUM HYDROCARBONS (FID)

Method Range RF

WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nCl0 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

Range marker RT's are set by daily RT standard

RT

7.227
14.821

el
[

558388

A

PID Surrogates

Shift Response %Rec

-0.002 13774 96.5

-0.001 18278 90.7
Sw8021B (PID)

shift Response Amount

N Indicates peak was manually integrated

Indicates Peak Area was used for quantitation instead of Height

Dilution Factor: 1.000
$Rec Compound
99.4 TFT (Surr) —
95.3 BB (Surr)
Total Area* Amount

0 0.000

1 0.000

1 0.000 -

0 0.000

N
v
Compound
TFT (Surr)
BB (Surr)
Compound
Benzene v
Toluene YB
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE
LHDLLEA

t
i
feit

4o
f
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Data Filei /chem3/pid2,i/103012-1,b/10302a013,d Page 1
Date 3 30-0CT-2012 15327
Client ID: CHWS1i~-TB-01 Instrument: pid2,i
Sample Infoi VP40E
Operator: JW
Columh phase; RTX 502-2 FID Columh diameter: 0,18

UVOLTS (x10°3)

/chem3/pid2, 1/103012-1,b/1030a013, /10302013, cdf
5.3 L
5,21
5,11
5,04
4,94
4,84
4,74
4.6
4.5
4.4:
4.3:
4,25
4,14
4,0
3,9.
3.8
3.7-
3.64
3.5:
3.44
3.3
3.2
RE
3.0
2,94
2,84
2,74
2.8

2,52

TFT(Surr> (7.202)

-BB(Surr) (14,804)
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TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: VP40

QC Report No:

ANALYTICAL @
RESOURCES

INCORPORATED

VP40-Anchor QEA LLC
Central Waterfront Shoreline Inves.

Matrix: Soil Project:
Event: NA
Client ID BFB TFT BBZ TOT OUT
MB-103012 NA 97.7% 97.8% 0
LCS-103012 NA 100% 98.2% 0
LCSD-103012 NA 101% 98.2% 0
CWS1-04-2-4 NA 96.7% 98.0% 0
CWS1-04-6-8 NA 95.2% 96.9% 0
CWS1-04-13.5-15 NA 97.2% 99.4% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 12-21289 to 12-21291

FORM II TPHG

Page 1 for VP40
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ANALYT“:AL<§EB
RESOURCES

INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: VP40 QC Report No: VP40-Anchor QEA LLC
Matrix: Water Project: Central Waterfront Shoreline Inves.
Event: NA
Client ID TEFT BBZ TOT OUT
CWS1-TB-01 99.4% 95.3% 0

LCS/MB LIMITS QC LIMITS
y = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)

3
53]
]
|

Log Number Range: 12-21293 to 12-21293

FORM II TPHG

Page 1 for VP40 LATNiEFR &
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ORGANICS ANALYSIS DATA SHEET

TPHG by Method NWTPHG QC Report No:

ANALYTICAL
RESOURCES

INCORPORATED
VP41-Anchor QEA LLC

Matrix: Soil Project: Central Waterfront Shoreline Inves.
Event: NA
Data Release Authorized: XY\\/ Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Analysis
ARI ID Client ID Date Basis Range Result
MB-103012 Method Blank 10/30/12 Dry Gasoline < 5.00
12-21279 PID2 HC ID -
Trifluorotoluene 97.7%
Bromobenzene 97.8%
VP41A CWS1-02-1-3 10/30/12 Dry Gasoline < 6.5U
12-21279 PID2 HC ID -——-
Trifluorotoluene 92.4%
Bromobenzene 94.4%
VP41B CWS1-02-7-8 10/30/12 Dry Gasoline 7.6
12-21280 PID2 HC ID GRO
Trifluorotoluene 94.1%
Bromobenzene 97.4%
VP41C CWS1-02-12-13 10/30/12 Dry Gasoline < 7.00
12-21281 PID2 HC ID -——-
Trifluorotoluene 96.3%
Bromobenzene 99.6%
VP41D CWS1-01-3-5 10/30/12 Dry Gasoline < 10 U
12-21282 PID2 HC ID -—-
Trifluorotoluene 93.5%
Bromobenzene 96.2%
VP41E CWS1-01-11-13 10/30/12 Dry Gasoline < 6.4 U
12-21283 PID2 HC ID -
Trifluorotoluene 92.5%
Bromobenzene 95.1%
VP41G CWS1-03-2-4 10/30/12 Dry Gasoline < 9.5U
12-21285 PID2 HC ID -—-
Trifluorotoluene 93.8%
Bromobenzene 97.9%
VP41H CWS1-03-7-9 10/30/12 Dry Gasoline < 8.8 U
12-21286 PID2 HC ID -——=
Trifluorotoluene 92.2%
Bromobenzene 96.3%
Gasoline values reported in mg/kg (ppm)

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I
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Analytical Resource
BETX/Gas Quantitation

Data file 1: /chem3/pid2.i/103012-1.b/1030a022.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a022.d

Method: /chem3/pid2.

Instrument: pid2.i
Gas Ical Date:
BETX Ical Date:

i/103012-2.b/PIDB.m

20-0CT-2012
20-0CT-2012

s Inc.
Report

ARI ID: VP41A
Client ID: CWS1-02-1-3

Injection Date: 30-OCT-2012 19:39

Matrix: SOIL

FID Surrogates

RT Shift Height Area
7.194 0.002 3423 43391
14.794 0.002 1960 20545
PETROLEUM HYDROCARBONS (FID)
Method Range RF
WATPHG Tol-Cl12 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nCi10 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual

integration within range

'*  Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates

RT Shift Response %Rec
7.218 -0.011 11912 83.5
14.812 -0.011 17545 87.1
SW8021B (PID)
RT Shift Response Amount
ND -- --- ---
ND -- --- ---
ND -- --- ---
ND -- --- ---
ND -- --- ---
ND -- --- ---

A

N Indicates peak was manually integrated

Indicates Peak Area was used for quantitation instead of Height

Dilution Factor: 1.000
%Rec Compound
92.4 TFT (Surr) -~
94 .4 BB (Surr)
Total Area* Amount

0 0.000

0 0.000

0 0.000

0 0.000

(S
whelve
Compound
TFT (Surr)
BB (Surr)
Compound
Benzene G},/
Toluene T)
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE
GG BHEE

-~ &
—



Data File: /chem3/pid2,i/103012-1,b/1030a022,d
30-0CT-2012 19139

Client ID} CWS1-02-1-3

Sample Infoi WP41A

Date

Column phase; RTX 502-2 FID

*
*

Instrument: pid2,i

Operator: JW
Column diameter:

0.18

Page 1

AR A B0

e
-5

(TR T el

et

UWOLTS (x1043)

5.1-
5.,0-
4,9!
4.8:
4,7
4.6
4,5:
4,4:
4,3:
4,2:
4.1
4,03
3,9.
3.8:
3.7:

TFT(Surr) (7,194)

/chem3/pid2,i/103012~1,b/1030a022,d/1030a022 , cdf

10

11

12

Min

13

14

=BB(Surr) (14,794)

15

.Pm.

.Pw.

.Hm.

.Hm.

.mo.

.NP.




Analytical Resource
BETX/Gas Quantitation

Data file 1: /chem3/pid2.i/103012-1.b/1030a023.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a023.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date: 20-0CT-2012

BETX Ical Date: 20-0CT-2012

s Inc.
Report

ARI ID: VP41B
Client ID: CWS1-02
Injection Date: 30
Matrix: SOIL
Dilution Factor:

-7-8
-0OCT-2012 20:07

1.000

FID Surrogates

TFT (Surr)
BB (Surr)

Total Area*

RT Shift Height Area
7.194 0.002 3488 43616
14.794 0.002 2023 21112
PETROLEUM HYDROCARBONS (FID)
Method Range RF
WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nc6-nCl10 { 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

Range marker RT's are set by daily RT standard

PID Surrogates

RT shift Response %Rec

7.218 -0.011 12101 84.8

14.812 -0.011 17852 88.6
SW8021B (PID)

RT Shift Response Amount
6.424 -0.009 176 0.17
9.176 -0.013 185 0.30

ND --- - ---

ND --- --- ---

ND - --- ---

ND - --- ---

TFT (Surr)
BB (Surr)

Compound
Benzene
Toluene
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE

A Indicates Peak Area was used for quantitation instead of Height

N Indicates peak was manually integrated

AEDLLER C CAGR 4 BT
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Data File: /chem3/pid2,i/103012-1,b/10302023,d Page 1
Date 3§ 30-0CT-2012 20307
Client ID: CWS1-02-7-8 Instrument: pid2,i
Sample Info: VP41B
Operator: JW
Column phase: RTX 502-2 FID Column diameter: 0,18

UVOLTS (x1073>

/chem3/pid2,i/103012-1,b/1030a023,d/1030a023, cdf

CRE:
5.0:
4,9:
4,8
4,7
..
a.5:
4,4:
a,3:
4,2:
4,1:
4,0:
3.9:
3.8:
3.7
3.6:
3.5
3.4:
3.3-
3.2
3.14
3,0:
2,9.
2.8:
2,74
2.6
2.5:
2,4
2,3:
2.2:
2,1:
2.0:
1,94
1.8:
1,74

TFT(Surr) (7,194

~BB(Surr> (14,794)

-~hC12-Dodecane (17,470)
-Naphthalene (18,480)

-nCé6 <(4,287>
-nCi¢-Decane (14 555>

-ncll (16,347)
-nC13 (18,290

-nC? (6,183)
-nC8 (8,737
~-nC9 (11,603>

Min




chem3/pid2.i/103012-1.b/1030a023.d AlA 103028023, cdf
3.8 FID VP41B

3.74
3.6-
3.52
3.44
3.34
3.24
3.1
3.04
2,95
2.84
2,74
2.6<
2.54
2,44
2.34
2.2%
2,14
2.04
1.94
1.84 1
1,74
1.6
1.54
1.44
1.34
1.24
1.14
1,04
0.94
0.8
0.74
0.6
0.54
0.4
0.34
0.24
0.1

BBLSurr)

i3ghthalene

C6
8.030
C8
0.527
10.790
~5630-Decane
1 7
1 0
1
16,537
17.
.180
C12-Dodecane

UVDLTS

=5,443
[==-5.667
C7
7,753
| —~~13,703

N o ‘
-l--‘u.ih ‘1 R u‘ ll1 IJM hi |

| 213,383

C=—=—-nC9

:—

o
o
.,

4 5 6 ? 8 9 10 11 12 13 14 15 16 17 18 19
Time (Min)

20

MANUAL INTEGRATION

CZ} Baseline correction
. Poor chromatography
@ Peak not found

4. Totals calculation

5. Other

Analyst: N pate: M L
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Data File: /chem3/p1d2.1/103012-1,b/1030a023.d/1030a023. cdf
Injection Date: 30-DCT-2012 20:07
Instrument: pid2.1

Client Sample ID: CWS1-02-7-8

UVOLTS (x10°3)
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Analytical Resources Inc.
BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a024.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a024.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

ARI ID: VP41C

Client ID: CWS1-02-12-13
Injection Date: 30-OCT-2012 20:36
Matrix: SOIL

Gas Ical Date: 20-0CT-2012 Dilution Factor: 1.000
BETX Ical Date: 20-0CT-2012
FID Surrogates
RT shift Height Area %Rec Compound
7.195 0.003 3569 46325 96.3 TFT (Surr) —
14.794 0.002 2069 20716 99.6 BB (Surr)
PETROLEUM HYDROCARBONS (FID)
Method Range RF Total Area* Amount
WATPHG Tol-Cl12 ( 9.05 to 17.57) 391690 1 0.000
8015C 2MP-TMB ( 3.73 to 15.73) 825102 1 0.000
AK101 nC6-nCl10 ( 4.18 to 14.45) 660003 0 0.000
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475 1 0.000 -
M Indicates manual integration within range T
* Surrogate areas are subtracted from Total Area HWEhL/
Range marker RT's are set by daily RT standard
PID Surrogates
RT shift Response $Rec Compound
7.219 -0.010 12489 87.5 TFT (Surr)
14.812 -0.011 18325 90.9 BB (Surr)
SW8021B (PID)
RT shift Response Amount Compound
6.424 -0.009 335 0.33 Benzene P5<2//
9.175 -0.013 207 0.33 Toluene
ND --- --- --- Ethylbenzene
12.175 -0.011 180 0.33 M/P-Xylene
ND --- --- --- O-Xylene
ND - - - MTBE
A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated
RAEFELEE - (AR A BTF



Data Filet /chem3/pid2,i/103012-1,b/1030a024,d Page 1 48]
Date ; 30-0CT-2012 20:36 i
Client ID: CHS1-02-12-13 Instrument: pid2.i £l
Sample Infoi VP4LC ol

Operator: JW ﬁm

Column phasey RTX 502-2 FID Column diameter: 0,18 -

UVOLTS (x1073)

/chem3/pid2,i/103012-1.b/1030a024,d/1030a024 , cdf "

G

5,21
5.1:
5,0:
4,9

4,7:
4,6
4,5:
4,4:
4,3:
4,2:
4,1
4,0:
3.9:
3.8:
3.7
3.6
3.5:
u.AM
3.3:
3.2:

31!
3,01
2,9:
2,81
2,7:
2,6
2,5:
2.4
2,3
2,24
2,1
2,0
1,9
1.8:

1,74 rtjiczt}.t [TV RPN Y PRI, igfa%(it%;_

Hin

%
S

"

TFT(Surr)> (7,195>

=BB(Surr) (14,794)




Analytical Resource
BETX/Gas Quantitation

Data file 1: /chem3/pid2.i/103012-1.b/1030a025.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a025.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date:
BETX Ical Date:

20-0CT-2012
20-0CT-2012

s Inc.
Report

ART ID: VP41D

Client ID: CWS1-01-3-5

Injection Date: 30-0OCT-2012 21:04
Matrix: SOIL

Dilution Factor: 1.000

14.

RT

.19
79

FID Surrogates

%$Rec

93.5
96.2

TFT (Surr)

BB (Surr) v

Total Area*

WATPHG
8015C
AK101
NWTPHG

M

*

n

shift Height Area

3 0.001 3466 43494

3 0.001 1999 21220
PETROLEUM HYDROCARBONS (FID)

Range RF

Tol-Cl12 ( 9.05 to 17.57) 391690
2MP-TMB ( 3.73 to 15.73) 825102
C6-nCl10 ( 4.18 to 14.45) 660003
Tol-Nap ( 9.05 to 18.58) 406475

Indicates manual integration within range

Surrogate areas are subtracted from Total Area

Range marker RT's are set by daily RT standard

PID Surrogates

RT Shift Response %$Rec
7.217 -0.012 11931 83.6
14.811 -0.012 17736 88.0
SW8021B (PID)
RT shift Response Amount
N'D [, - -
N'D -—- - -
ND - - - P
ND - - - - -
ND - ——— _——
ND - - -

TFT (Surr)
BB (Surr)

Compound
Benzene
Toluene
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE

I\

A Indicates Peak Area was used for quantitation instead of Height

N

Indicates peak was manually integrated

LALZEIER  fALR 4 e
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Data File: /chem3/pid2,i/103012-1,b/10302025,d

Date %

30-0CT-2012 21104
Client ID: CWS1-01-3-5

Instrument: pid2,i

Sample Infoi ¥P44D
Operator: JW

Column phase; RTX® 502-2 FID Columh diameter: 0,18

/chem3/pid2, i/103012-1,b/1030a025, d’/1030a025,, cdf

UVOLTS (x10°3)

5.1
5.0
4,9
4,8:
4,74
4.6
4,5:
4,4
4,3
4.2:
4,1:
4,0-
3,9:
3.8:
woum
3.6-
3,5:

3.4
3.3
3,2:
3.1
3.0:
2,94
2,8:
2,7
2.6:
2.5
2.4:
2.3:
2,2:
2.1
2,04
1,9:
1,8:

1,7:

TFT(Surr) (7,193)

HMin

BB(Surr) (14,793




Data file 1: /chem3
Data file 2: /chem3
Method: /chem3/pid2
Instrument: pid2.i

Analytical Resource
BETX/Gas Quantitation

/pid2.i1/103012-1.b/1030a026.d
/pid2.1/103012-2.b/1030a026.d
.1/103012-2.b/PIDB.m

s Inc.
Report

ARI ID: VP41lE
Client ID: CWS1-01-11-13
Injection Date: 30-OCT-2012 21:32
Matrix: SOIL

Gas Ical Date: 20-OCT-2012 Dilution Factor: 1.000
BETX Ical Date: 20-0OCT-2012
FID Surrogates
RT Shift Height Area %Rec Compound
7.192 -0.001 3429 43644 92.5 TFT (Surr) _—
14.793 0.001 1975 19602 95.1 BB (Surr)
PETROLEUM HYDROCARBONS (FID)
Method Range RF Total Area* Amount
WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690 0 0.000
8015C 2MP-TMB ( 3.73 to 15.73) 825102 1 0.000
AK101 nCc6-nClo0 ( 4.18 to 14.45) 660003 1 0.000 -~
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475 0 0.000
M Indicates manual integration within range g&Q
‘\ls’(.x
* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard
PID Surrogates
RT Shift Response %Rec Compound
7.216 -0.013 11743 82.3 TFT (Surr)
14.811 -0.012 17571 87.2 BB (Surr)
SW8021B (PID)
RT Shift Response Amount Compound
ND -——— -—- -—- Benzene
ND --- --- --- Toluene }JﬁL/
ND --- --- -—- Ethylbenzene
ND -—- --- --- M/P-Xylene
ND -—- --- -——- O-Xylene
ND --- -—- -—- MTBE
A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated



Data File: /chem3/pid2,i/103012-1,b/1030a026,d
30-0CT-2012 21132

Client ID# CWS1-01-11-13

Sample Info: VP41E

Date

Columh phasei RTX 502-2 FID

+
+

Operators JW
Columh diameter:

Instrument: pid2,i

0,18

Page 1

P
Eoa

£

i
W Rl il G mlon

UVOLTS (x10°3)

5,0
4,9:
4,81
4,7:
4.6:
4,5:
A.Am
4,34
a,2:
4.1:
4,0:
3.9:
3.8:
3.7:
3.6:
3,54
3.4:
3.3:
3.2:
ERE:
3,01
2,9.
2.8:
2,7-
2.6:
2.5:

TFT(Surr)> (7,192)

-

/chem3/pid2,1/103012-1,b/10302026,d/10302026 , cdf

10

.HP.

.Hm.

Min

.Hu.

.HA.

BB(Surr) (14,793)

.Hm.

.Hm.

.Hu.

.Hw.

.Pm.

.mo.

.MH.

22

FET T EE p-

ey

=

= =



Analytical Resources Inc.
BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a027.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a027.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date:
BETX Ical Date:

20-0CT-2012
20-0CT-2012

ARI ID: VP41G
Client ID: CWS1-03-2-4
Injection Date: 30-OCT-2012 22:00

RT shift Height Area
7.191 -0.001 3475 43555
14.793 0.000 2034 21041
PETROLEUM HYDROCARBONS (FID)
Method Range RF
WATPHG Tol-Cl12 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nCl0 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual

* Surrogate areas
Range marker RT'

integration within range

are subtracted from Total Area
s are set by daily RT standard

PID Surrogates

RT shift Response %Rec
7.215 -0.013 11952 83.7
14.810 -0.012 17849 88.6
SW8021B (PID)
RT shift Response Amount
ND - - -
ND --- --- -
ND -—- --- -
ND --- --- -—-
ND --- --- ---
ND --- --- ---

A Indicates Peak Area was used for quantitation instead of Height
Indicates peak was manually integrated

N

Matrix: SOIL
Dilution Factor: 1.000
%Rec Compound
93.8 TFT (Surr)
97.9 BB (Surr)
Total Area* Amount
0 0.000
1 0.000
0 0.000
0 0.000 7
aw
eI
Compound
TFT (Surr)
BB (Surr)
Compound
Benzene
Toluene *SQ//
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE
VDU ARLGR



Data File: /chem3/pid2,i/103012-1,b/1030a027,d
30-0CT-2012 223100

Client ID: CWS1-03-2-4

Sample Info: WP41G

Date

Column phaset RTX 502-2 FID

*
+

Page 1 Eﬁ

L2
o A
i

Instrument: pid2,i |

Operators JW
Column diameter:

0,18 .

UVYOLTS (x10°3>

5,14
5.0
4,9:
4,81
4,74
4,61
4.5:

4,4:

4.3:
4,2:
4,1
4,0:
3,94
3.8:
3.7
3.6
3.5:
3.4:

3.3:
3.2
3.1
3.0:
2,94
2.8:
2,7-
2,64
2.5:
2,4:
2.3:
2.2:
2.1:
2,0:
1,9:
1.8:
1,74

[

TFT¢Surr) (7,191>

/chem3/pid2,i/103012-1,b/1030a027,d /10302027 , cdf

.HO.

.HH.

.HN.

Hin

.Hu.

.HA.

=BB(Surr) (14,793

15 16 17 18 19 20 21 22




Data file 1: /chem3/pid2.i/103012-1.b/1030a028.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a028.d

Analytical Resources Inc.
BETX/Gas Quantitation Report

Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date:

BETX Ical Dat

20-0CT-2012

e: 20-0CT-2012

ARI ID: VP41H

Client ID: CWS1-03-7-9

Injection Date: 30-OCT-2012 22:29
Matrix: SOIL

FID Surrogates

RT Shift Height Area

7.193 0.001 3418 42994

14.793 0.001 2000 20021
PETROLEUM HYDROCARBONS (FID)

Method Range RF

WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nc6-nCl0 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

Dilution Factor: 1.000
%$Rec Compound
92.2 TFT (Surr)
96.3 BB (Surr) -
Total Area* Amount
0 0.000
1 0.000
1 0.000
0 0.000 ~
1%
\\\’b\‘

RT Shift
7.217 -0.012
14.811 -0.012
RT Shift
ND ---
ND ---
ND ---
ND ---
ND ---
ND ---

PID Surrogates
Response

%$Rec

83.0
88.5

TFT (Surr)
BB (Surr)

Compound
Benzene
Toluene
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE

\3

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated

LEDVEEDE -

L3 s
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Data File$ /chem3/pid2,i/103012-1,b/103023028,d

Date

Column phaset RTX 502-2 FID

*
+

30-0CT-2012 22129
Client ID: CWS1-03-7-9
Sample Infoi YP441H

Instrument: pid2,i

Operator: JW
Column diameter:

BB R

Page 1

T

o

0,18

UVOLTS (%1073

5.1-
5,04
4.9:
4,8
4.7:
4,6
4,5:
4.4
4,3:
4,2:
4,1
4,0:
3.9:
3.8:
3,74
3.6:
3.5:
3.4.
3.3
3.2:
3.1
3.0:

2,9

m.mm
2,74
2.6:
2,5:
2,41
2,3:
2,21
2.1
2,0:
1,95
1,8:
1.7

TFT(Surr> (7,193

/chemd/pid2,i/103012-1,b/10302028,d/1030a028 , cdf

.Po.

.PP.

.Pm.

Min

.Pu.

.HA.

—-BB{Surr) (14,7933

&

-8

1

.Pm. .. .Pm. .. .Pu. .. .Pw. . .Hw. . .mo. . .NP. . .mm




ANADT"CAL<§ED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
TPHG by Method NWTPHG QC Report No: VP4l-Anchor QEA LLC
Matrix: Water Project: Central Waterfront Shoreline Inves.
‘ Event: NA
Data Release Authorized{‘\\hrj Date Sampled: 10/25/12
Reported: 11/05/12 Date Received: 10/26/12
Analysis
ARI ID Client ID Date DL Range Result
VP41Jd CWS1-TB-01 10/30/12 1.0 Gasoline < 0.25 U
12-21288 PID2 HC ID -
Trifluorotoluene 98.7%
Bromobenzene 95.9%

Gasoline values reported in mg/L (ppm)

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasocline pattern.

FORM I



Analytical Resources Inc.
BETX/Gas Quantitation Report

Data file 1: /chem3/pid2.i/103012-1.b/1030a014.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a014.d

Method: /chem3/pid2.i/103012-2.b/PIDB.m

Instrument: pid2.i

Gas Ical Date:
BETX Ical Date:

20-0CT-2012
20-0CT-2012

ART ID: VP41lJd

Client ID: CWS1-TB-01
Injection Date:
Matrix: WATER

Dilution Factor: 1.000

FID Surrogates

%$Rec

98.7
95.9

TFT (Surr)
BB (Surr)

~

Total Area*

RT Shift Height Area
7.203 0.011 3658 47291
14.803 0.011 1993 20313
PETROLEUM HYDROCARBONS (FID)
Method Range RF
WATPHG Tol-Cl2 ( 9.05 to 17.57) 391690
8015C 2MP-TMB ( 3.73 to 15.73) 825102
AK101 nC6-nCl10 ( 4.18 to 14.45) 660003
NWTPHG Tol-Nap ( 9.05 to 18.58) 406475

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

RT Shift
7.228 -0.001
14.821 -0.002
RT Shift
ND -
ND - -
ND - -
ND -
ND [a——
ND P

PID Surrogates
Response

13787
18362

SW8021B (PID)

%$RecC

96.6
91.1

TFT (Surr)
BB (Surr)

Compound

________ g
Benzene

Toluene
Ethylbenzene
M/P-Xylene

O-Xylene

MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated

RAEFEREA -
sl el 248

30-0CT-2012 15:55
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Data File: /chem3/pid2.i/103012-1,b/1030a014,d
Date § 30-0CT-2012 15355

Client ID: CWS1-TB-01

Sample Infoi WP41J

Column phase: RTX 502-2 FID

Instrument: pid2,i

Operatori JW
Column diameter: 0,18

Page 1

£

w

en,
"
S nnl

- LE:

y
Cee

UVOLTS (x1073>

5.3- —
5.2:
5.1
5,04
4,9!
4,81
4,7:
4,65
4,5:
4.4:
4,35
4.2:
4,14
4,0:
3.9:
3.8:
3.7:
3.64
3.5:
3.4:
3.3:

TFT(Surr) (7,203)

3.24
3.1
3.0!
2,9:
2,8:
2,74
2.6:

e
al
-
~
@

/chem3/pid2,i/103012-1,b/1030a014,d/1030a014 , cdf

BB(Surr> (14,803)

9 10 11 12 13 14 15

Min

22

£l

i e




ANALYTICAL

RESOURCES
INCORPORATED
TPHG SOIL SURROGATE RECOVERY SUMMARY
ARI Job: VP41 QC Report No: VP4l-Anchor QEA LLC
Matrix: Soil Project: Central Waterfront Shoreline Inves.
Event: NA
Client ID BFB TFT BBZ TOT OUT
MB-103012 NA 97.7% 97.8% 0
LCS-103012 NA 100% 98.2% 0
LCSD-103012 NA 101% 98.2% 0
CWS1-02-1-3 NA 92.4% 94.4% 0
CWS1-02-7-8 NA 94.1% 97.4% 0
CWS1-02-12-13 NA 96.3% 99.6% 0
CWs1-01-3-5 NA 93.5% 96.2% 0
CWs1-01-11-13 NA 92.5% 95.1% 0
CWs1-03-2-4 NA 93.8% 97.9% 0
CWs1-03-7-9 NA 92.2% 96.3% 0

LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 12-21279 to 12-21286

FORM II TPHG

Page 1 for VP41 LATREE



ANALYTICAL @
RESOURCES

INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: VP41 7 QC RepbrtiNo: VP41-Anchor QEA LLC
Matrix: Water Project: Central Waterfront Shoreline Inves.
Event: NA
Client ID TFT BBZ TOT OUT
CWS1-TB-01 98.7% 95.9% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)

Log Number Range: 12-21288 to 12-21288

FORM II TPHG

Page 1 for VP41
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ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: LCS-103012
LIMS ID: 12-21289

Matrix: Soil .
Data Release Authorized: SWNW
Reported: 11/05/12

Date Analyzed LCS: 10/30/12 10:48
LCSD: 10/30/12 11:16
Instrument/Analyst LCS: PID2/JLW
LCSD: PID2/JLW

Analyte

S

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

ANALYTICAL
RESOURCES
INCORPORATED

ample ID: LCS-103012

LAB CONTROL SAMPLE

VP40-Anchor QEA LLC

Central Waterfront Shoreline Inves.

NA

NA

NA

Gasoline Range Hydrocarbons

Reported in mg/kg

RPD calculated using sample concentrations per SW846.

Purge Volume: 5.0 mL
Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
LCS Added-LCS Recovery LCsD Added-LCSD Recovery RPD
54.8 50.0 110% 53.4 50.0 107% 2.6%

(ppm)

TPHG Surrogate Recovery

LCs LCSsD

Trifluorotoluene
Bromobenzene 9

FORM III

100% 101%
8.2% 98.2%

3
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Analytical Resources Inc.

BETX/Gas Quantitation

Data file 1: /chem3/pid2.i/103012-1.b/1030a004.d
Data file 2: /chem3/pid2.i/103012-2.b/1030a004.d
Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Report

ARI ID: LCS1030
Client ID:

Injection Date: 30-OCT-2012 10:48

Matrix: WATER

Gas Ical Date: 20-OCT-2012 Dilution Factor: 1.000
BETX Ical Date: 20-0CT-2012
FID Surrogates
RT Shift Height Area %Rec Compound
7.203 -0.002 3714 53565 100.2 TFT (Surr)
14.803 -0.003 2039 21759 98.2 BB (Surr) P
PETROLEUM HYDROCARBONS (FID)
Method Range RF Total Area* Amount
WATPHG Tol-Cl2 ( 9.07 to 17.57) 391690 425889 1.087 M
8015C 2MP-TMB ( 3.73 to 15.74) 825102 868170 1.052 M
AK101 nC6-nCl0 ( 4.19 to 14.47) 660003 702472 1.064 M
NWTPHG Tol-Nap ( 9.07 to 18.58) 406475 445240 1.095 M ~—
M Indicates manual integration within range
o
* Surrogate areas are subtracted from Total Area ti?} 1%
Range marker RT's are set by daily RT standard v
PID Surrogates
RT Shift Response %Rec Compound
7.227 -0.002 14128 99.0 TFT (Surr)
14.821 -0.002 19330 95.9 BB (Surr)
SW8021B (PID)
RT Shift Response Amount Compound
6.432 -0.002 3515 3.47 Benzene
9.187 -0.001 24834 39.60 Toluene
12.025 -0.004 5161 9.47 Ethylbenzene
12.186 0.000 20903 38.59 M/P-Xylene
13.088 -0.003 7867 17.62 O-Xylene
ND --- --- --- MTBE
A Indicates Peak Area was used for quantitation instead of Height
N 1Indicates peak was manually integrated
LIEEEER  fADRE TFR



Data File: /chem3/pid2
Date : 30-0CT-2012 10:48
Client ID:

Sample Info: LCS1030

Column phase: RTX 502-2 FID

b/10303004,d

Instrument? pid2,i

Operator$ JW
Columh diameter:

o
P
wd

Lt

i

UYOLTS (x1073)

6.8-
6.6-
6.4°

6,2:

Toluene (9,166>

~TFT(Surr> (7,203)

~2-Methylpentane (3,831)

-MTBE (4,062>

-nCé (4,288>
-Ethyl Benzene (12,006)

-nC7 €6,190)

-Benzene (6,409)

-nC8 (8,744)
~nC9 (11,608>

/chem3/pid2, 1/103012-1.b/1030a004,d/10303004 , cdf

T

M,P Xylene €12,166>

He
o=

Min

1,2,4-Trimethylbenzene (15,634)

-0 Xylene ¢13,069>

-BB(Surr> (14,803>

~
™
™~
<+
*
~
-l
.
[]
<
L3
o
[T}
T
[=]

-Naphthalene (18,483

-nC10-Decane (14,562)

-nC13 (18,283)

e el
= s




auazuagihiva:
SR kg
auathx o
[
ko]
o
BUS Ryt ht
w auazuag 1Ayl
3
M
=
—
a
-
a
wrulrﬂnf
o)
<
[«
(@)
©
[«
™ [=]-YAA
o .
S {987 ¢
W.L:mvu..u...r
-
]
N O
- ™
BoSs
o wm
- U
~~
-
N A
T H
-
e
[~
(52 2R I T BN RCRCIY IEICILNE SR NLR SEREEC BENCRC S
£V ¥ N O W W Y ™ O
o o . . . . . 3 .
ﬂm v v v v T T T T ¥

20

19

o e
11 12 13 14 15 16 17 18

10

0.6~
0.4-

Time (Min)

Baseline correction
Poor chromatography

Peak not found
Totals calculation

Other

MANUAL INTEGRATION

®
iy
5.

Date

%

Analyst:



UTH

UVOLTS (x1073)

mRe e DN N NN W W W W W A AR NU OGO NN NN
A8 O O O N & O B O N B OO O N & ® O N A Q@O NN OO O N & O
A R A A R R A N A R R N K I ST PR SRR IR Iyt [T N I i I R IR IPOF O IO IR IR
2-Methylpentan
e
e
5.909
o
-
TFT{Surr)
R 7.567
. 7.795
o-
o~
_ Toluene
o
o
~
-
- Ethyl Benzene
N. M,P Xylene
- 0 xylene
-
H
nCi0~Decane
- — e
T 15,033 :
;15,432
1,2,4~Trimethylbenzene
-
o
) 16,257
o 66888 076
~
17‘;&52—Dodecane
) TS
- 28551
e
Naphthalene
-
W

ar14{ eaeg

g1 ardweg uaty]
1'2p1d :jusunuisul

01 210Z-120-0¢ :83eq uotiaalug

$P3*H00BOLOT /P POOROL0T /0" T~2T0L0T/1* ZPTd/gWaydy/

.
H

.
H

8b

vIY

$3P2"p00E0L0T

UTW 2PT°6T7 O3 £89°F

(]

i

. A1 7E



A
N

Data file 1: /chem3/pid2.i/103012-1.b/1030a005.d

Analytical Resources Inc.
BETX/Gas Quantitation Report

ART ID: LCSD1030

Data file 2: /chem3/pid2.i/103012-2.b/1030a005.4 Client ID:

Method: /chem3/pid2.i/103012-2.b/PIDB.m
Instrument: pid2.i

Gas Ical Date: 20-0OCT-2012

20-0CT-2012

BETX Ical Date:

Matrix: WATER
Dilution Factor: 1.000

FID Surrogates

RT Shift Height Area $Rec Compound
7.200 -0.004 3759 54304 101.4 TFT (Surr) —
14.802 -0.003 2040 21523 98.2 BB (Surr)
PETROLEUM HYDROCARBONS (FID)
Method Range RF Total Area* Amount
WATPHG Tol-Cl2 ( 9.07 to 17.57) 391690 409922 1.047 M
8015C 2MP-TMB ( 3.73 to 15.74) 825102 873462 1.059 M
AK101 nCc6-nC10 ( 4.19 to 14.47) 660003 709038 1.074 M
NWTPHG Tol-Nap ( 9.07 to 18.58) 406475 433904 1.067 M —
M Indicates manual integration within range
* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard
PID Surrogates
RT Shift Response %Rec Compound
7.223 -0.005 14315 100.3 TFT (Surr) e
14.820 -0.003 19540 97.0 BB (Surr)
SW8021B (PID)
RT Shift Response Amount Compound
6.429 -0.004 3604 3.56 Benzene
9.185 -0.003 25208 40.20  Toluene -
12.023 -0.005 5328 9.78 Ethylbenzene
12.185 -0.001 21339 39.39 M/P-Xylene
13.087 -0.004 8056 18.05 O-Xylene
ND --- -—-- --- MTBE

Indicates Peak
Indicates peak

Area was used for quantitation instead of Height
was manually integrated

]

Injection Date: 30-OCT-2012 11:16

{
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Data File: /chem3/pid2,i/103012-1,
Date
Client ID:

Sample Infoi LCSD1030

Column phase: RTX 502-2 FID

$ 30-0CT-2012 11316

b/10302005,d

Instrument: pid2,i

Operatory JW

Column diameter:

0,18

i
Page 1 mzw

UVOLTS (x1073)

6.8
6.6:
"

6.,0-

(4]
=]
“h.

5.6-
5,4-
5.2
5.0

4.8-

-2-Methylpentane (3,828)

~MTBE (4,059)
-nCé (4,284>

o-

-nC? (6,187>

-Benzene (6,406

-

=TFT(Surr) (7,200)

-nC8 (8,741)

Toluene (9,164>

/chem3/pid2,i/103012-1 ,b/1030a005,d/ 10302005, cdf

-hC9 (11.609)

-Ethyl Benzene (12,005>

M,P Xylene (12,165)

Min

-0 