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Introduction

This technical memorandum presents the results of the City of Portland source investigation,
conducted between May 27t and June 3rd, 2015, in Outfall Basin 22. The City’s BES Portland
Harbor program conducted this investigation in response to recurring reports of oil sheen in the
vicinity of Outfall 22 (OF-22) and recent discussions with the USCG, DEQ, BES Pollution
Prevention staff, and representatives from industrial sites in the basin.

Basin 22 is located on the west side of the Willamette River in the Willbridge area, which largely
consists of bulk fuel terminals that have been in operation since the early 1900s. The basin
includes drainage from Forest Park, a small residential and commercial area, Highway 30, and an
industrial area between Highway 30 and the river. The majority of the developed area consists of
industrial sites that are evaluating contaminant pathways to the river under DEQ Cleanup
Program oversight to determine whether additional source controls are needed. Due to the
nature and extent of site-related contamination, Cleanup Program work has included evaluation
of stormwater and preferential groundwater discharges into and along the Basin 22 conveyance
system. Remedial investigation of the bulk fuel terminal area dates to the late 1970s, and has
entailed site-specific work under individual agreements with DEQ and collaborative work on the
groundwater concerns by three of the terminals under a Consent Order with DEQ for the
Willbridge Bulk Fuel Area. In 2013 under an Intergovernmental Agreement (IGA) with DEQ for
investigation of sources to City outfalls in Portland Harbor (DEQ, 2003), the City concluded that
all major contaminant sources in the basin had been identified and would be controlled by DEQ
Cleanup and Water Quality programs (BES, 2013).
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OUTFALL BASIN 22 INVESTIGATION

Frequent observations of petroleum sheen at OF-22 indicate that current controls at known
sources are not adequate and/or that there are unknown sources present. The objective of the
investigation described in this memorandum was to identify specific source areas and pathways
to the Basin 22 conveyance system that warrant further investigation, control, and/or
enforcement under City, state, or federal authority. Other investigations contributing to this
specific City investigation include ongoing work by the USCG, the Willbridge-area sites (Sites),
and the City to identify an intermittent source of oil sheen to OF-22.

Investigation results indicate that preferential groundwater pathways to the Basin 22 conveyance
system are present and that contaminants present in dry-weather flow entering the municipal
system are a potential source of sheen observed at the outfall and warrant control. System
investigation also identified an area of the system where inline solids indicate that a historical
release occurred. Source investigation activities, findings, and recommendations are described in
detail below.

Background

Conveyance System Configuration and Drainage Basin

OF-22 discharges to the west side of the Willamette River at approximately River Mile 7.8 (see
Figure 1) in an area known as Willbridge Cove, and drains approximately 95 acres. Basin 22
includes a portion of Highway 30 (i.e., major transportation land use). Land use in the basin on
the west side of Highway 30 (NW St. Helens Road) is predominantly open space (Forest Park),
with a small mixed commercial and residential area. Land use on the east side of NW St. Helens
Rd. is heavy industrial.

The U.S. Environmental Protection Agency (EPA) has designated the inriver area in the vicinity
of OF-22 as an Area of Potential Concern (AOPC 16) based on elevated concentrations of metals,
polycyclic aromatic hydrocarbons (PAHs), and other contaminants in river sediment (EPA, 2010).
In addition to OF-22, 11 non-City outfalls also discharge to AOPC 16 in the area of Willbridge
Cove, and there are three docks within the cove. Due to a history of releases from Sites to the
outfall, the Sites installed and maintain a containment boom around OF-22 as part of ongoing
sheen response activities (ARCADIS, 2009a) and constructed a cutoff collar and liner in the
portion of the conveyance system between NW Front and the outfall to control preferential
migration of contaminated groundwater into and along this segment of Basin 22.

The conveyance system consists of two main branches (i.e., NW Doane Avenue and NW Front
Avenue) that combine at a manhole east of NW Front Avenue and discharge to OF-22 via a 60-
inch-diameter pipe. Surface drainage from Forest Park passes through a water quality swale
before joining with stormwater flow from the developed area west of Highway 30 and drainage
from the roadway. This drainage then flows into the NW Doane Avenue branch of the system,
which serves the adjacent bulk oil terminals (i.e., Chevron Willbridge Distribution Terminal and
Phillips 66 Company). The NW Front Avenue branch extends south from NW Doane Avenue
and serves the former Chevron Asphalt facility on the west side of NW Front and the McCall
Oil/Brenntag Pacific facilities on the east side of NW Front.
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OUTFALL BASIN 22 INVESTIGATION

Potential Petroleum Source Areas

Known potential source areas include six DEQ Cleanup Program sites in Basin 22, as listed in
DEQ’s Environmental Cleanup Site Information (ECSI) database. Four of these sites are bulk fuel
and/or chemical storage facilities (Chevron-Willbridge Distribution Terminal, Chevron USA
Asphalt, Unocal - Willbridge Terminal/Phillips 66, and McCall Oil). Small portions of the
remaining two sites (Oregon Department of Transportation - ODOT and Burlington Northern
Santa Fe Willbridge Yard) are included in the basin. General locations of these sites are shown on
Figure 1, spatial extent of each site is shown on Figure 2, and known piped connections from each
site to the Basin 22 conveyance system are shown on Figure 3.

Two of the six ECSI sites (Chevron USA Asphalt - ECSI #1281 and McCall Oil - ECSI #134)
completed a Source Control Evaluation (SCE) under DEQ oversight, and received Source Control
Decisions from DEQ (DEQ, 2010 and 2014). These decisions conclude that contamination at these
sites has been characterized and controlled to the extent feasible and that these sites are not
significant ongoing sources of contaminants to the Willamette River. SCEs are underway at the
four remaining ECSI sites to identify all potentially complete pathways to the river, to determine
whether site contaminants are migrating offsite via those pathways, and to implement source
controls where needed.

Industrial sites that are covered by National Pollutant Discharge Elimination System (NPDES)
stormwater regulations also were considered as potential sources of sheen to the City conveyance
system, because permit coverage is based on the nature of the industrial operation and the
potential for stormwater to be exposed to pollutants associated with industrial operations.
Current industrial stormwater permittees within the basin are shown on Figure 1.

The area west of NW St. Helens Rd. is not likely to contain significant sheen sources. The majority
of the drainage in this area is from Forest Park, and the developed area is a mix of residential and
small commercial properties. City review of stormwater data collected by the Sites (ARCADIS,
2012a) to represent basin stormwater coming into the system upstream of terminal connections
did not indicate that significant contaminant sources were present in this portion of the basin
(BES, 2012a).

Previous Investigations

e The City completed an inline solids source investigation in Basin 22 in 2006 under an
ongoing IGA with DEQ (DEQ, 2003), to determine whether there were major contaminant
sources in the basin (BES, 2008). Results indicated that metals (copper and zinc), PAHs,
and bis(2-ethylhexyl)phthalate sources were present, but that exceedances of DEQ/EPA
Joint Source Control Strategy (JSCS) screening levels were relatively low (DEQ/EPA,
2005).

e In 2007-2008, the Lower Willamette Group collected stormwater and sediment trap data
in Basin 22 at a point representing all piped discharges to the basin (Anchor and Integral,
2008), and the City evaluated these data to determine if the results changed the City’s
conclusions about the need for additional source tracing. Based on the results of these
data and site investigation results, the City concluded that sources had been identified,
that all identified sources were in an appropriate program for subsequent Site
investigation and control, and that further City source tracing in Basin 22 was not needed
(BES, 2010).
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OUTFALL BASIN 22 INVESTIGATION

e In 2010-2011, the Chevron Willbridge and Unocal-Willbridge Terminal (now Phillips 66)
sites jointly collected stormwater upgradient and downgradient of the Terminal to meet
DEQ Cleanup Program requirements (ARCADIS, 2012a). Results of those evaluations are
still under DEQ review.

Recent Sheen Report Response

On April 22, 2015, BES representatives from the Environmental Compliance and Portland Harbor
programs met with USCG, DEQ, and Site representatives to discuss the recent history of sheen
observations at OF-22. Sites monitor the outfall and surrounding area and report sheens
observed at OF-22 to DEQ and the City under the Outfall Inspection and Sheen Response Plan
(ARCADIS, 2012b) approved by DEQ. The City was not involved in the development or
approval of the plan. When sheens are observed, Site representatives investigate possible Site-
related source areas. The BES Spill Protection and Citizen Response (SPCR) program also
conducts investigations when it receives reports of sheens that may be related to discharges from
OF-22. Analytical data have been collected by the USCG, the City SPCR Program, and Sites as
part of sheen response and are managed by those respective entities.

As an outcome of the April meeting, BES agreed to coordinate with the USCG on a targeted
comprehensive investigation of the Basin 22 system in an effort to identify specific sheen sources.

Sheen Source Investigation

Investigation Overview

As part of the Environmental Compliance sheen response effort, the City conducted video
surveys of the NW Doane Avenue branch, the NW Front Avenue branch, and the main line
between NW Front Avenue and the outfall in April and May 2015. The purpose of the video
surveys was to identify specific segments of the system where further investigation was
warranted (e.g., suspicious staining or discharges, inline solids accumulation, etc.). Based on a
review of the video surveys, the City developed a sampling plan (see Attachment A) to describe
forthcoming sheen source investigation and response plans. The investigation activities
summarized in this technical memorandum represent a comprehensive three-day effort to look at
a variety of potential sources and pathways to the Basin 22 system. Work conducted for this
portion of the sheen investigation included: sampling and analysis of 1) sediments immediately
adjacent to the outfall pipe; 2) inline solids; 3) dry-weather flow; and 4) wipes of stained areas
within the conveyance system. The City analyzed all samples for total petroleum hydrocarbons
(TPH) via the NWTPH-HCID method, with quantification of detected petroleum constituents if
sample volume was sufficient. In addition, field crews submitted samples of dry-weather flow
for PAH analysis via method SM8270-SIM and collected field readings for conductivity.

Field Activities

Sampling Locations and Procedures

BES field crews investigated the outfall and each manhole along the Doane and Front Avenue
branches to identify sampling locations for sediment, inline solids, dry-weather flow, and wipes.
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OUTFALL BASIN 22 INVESTIGATION

Actual locations were selected based on solids and flow availability, evidence of suspicious
stains, and knowledge of drainage areas served by connecting laterals. The City conducted the
sampling activities consistent with the City’s Amended Programmatic Quality Assurance Project Plan
(BES, 2007a) and Amended Programmatic Sampling and Analysis Plan (BES, 2007b) for collection of
water and solids samples for the City of Portland Outfalls Project. At some locations, the USCG
requested BES field crews to collect split samples or separate samples (e.g., netted sheen samples
and/or wipe samples) for analysis by the USCG. This report does not include the results of the
USCG analyses. Sampling locations are summarized by sampling matrix in Table 1 and are
shown on Figure 4.

Sample collection took place over three days: May 27th, May 28th, and June 34, 2015. Field crews
began at the outfall and then worked their way up-the-pipe along each main branch from
downstream to upstream. Weather conditions on May 27t and May 28t were dry, with more
than two weeks of antecedent dry period (i.e., rainfall < 0.10 inches over each 24-hour period).
Shower activity on June 1st and 2nd resulted in 0.18 inches and 0.11 inches of rain being recorded
at the BES Water Pollution Control Laboratory (WPCL) rain gage on those days. Recordable
rainfall did not occur during sample collection activities on June 3. Due to these conditions,
flow observations made on June 3rd could reflect both stormwater and preferential groundwater
discharges from adjacent upland areas.

A total of one outfall sediment sample, fourteen inline solids samples, fourteen dry-weather flow
samples, and eleven wipe samples were collected to investigate possible sheen sources to Basin
22. Field crews also collected an equipment blank sample for quality assurance. Photographs of
the sampling locations are provided in Attachment B. Field notes taken during sampling
activities are provided in Attachment C. Additional details regarding sample collection and
analysis are provided below.

Outfall Sediment Sample

Inspection of OF-22 indicated that the river level was below the elevation of the outfall pipe and
that pockets of sandy sediment and iron bacteria were present between the outfall and the river
edge (see Photo 2). Chevron maintains multiple booms around the area to which the outfall
discharges, and a sheen was evident in the boomed area at the time of sample collection (see
Photos 1 and 3). The field crew collected a surface sediment composite sample from the area
adjacent to the outfall by collecting three subsamples of approximately equal volume, from three
discrete location, homogenizing them into one sample, and filling the sample jars. BES provided
a split sample to the USCG.

Conveyance System Samples

Outfall Main

Outfall 22
¢ Dry-weather flow sample from the outfall (dry-weather flow from the outfall is visible in
Photo 2).

Manhole AAMO077

This is the junction of the Doane and Front Avenue branches, and the beginning of the lined
section of the system (i.e., groundwater not expected to infiltrate directly to the system between
this location and the outfall).
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OUTFALL BASIN 22 INVESTIGATION

e Three dry-weather flow samples: outgoing line, incoming line from Doane, incoming line
from Front (see Photos 4-6).

Doane Avenue Branch

Manhole AAMO080
¢ Inline solids from main line upstream of manhole (see Photo 7).
e Dry-weather flow from manhole.

Manhole AAMO075
Two site laterals (Chevron #1 and Phillips #1) connect at this location (see Photos 9-10).
e Two inline solids samples: upstream of manhole in main line and on shelf in manhole (see
Photos 11-12).
e Two dry-weather flow samples: main line downstream of manhole and from Chevron #1
lateral. Flow observed in Phillips #1 lateral but not enough volume to sample.
e Three wipe samples due to observance of stains and possible sheen: Chevron #1 lateral,
Phillips #1 lateral, and shelf near bottom of manhole invert.

Manhole AAMO076
¢ One inline solids sample from outgoing line.
e One wipe sample from small dry stain on underside of sanitary lateral crossing through
manhole chamber (see Photos 13-14).

Wye APA018
This is a lateral line (Phillips #2) that enters the main line from the south between manholes

AAMO076 and AAMO86 (see Photo 15).
¢ One dry-weather flow sample from water entering main from space below the Phillips #2
lateral line (i.e., preferential flow along the underside of the lateral line). Floating and
suspended black droplets observed in sample (see Photo 16).
¢ One wipe sample from a dark stain on the upstream side of the Phillips #2 lateral
connection.

Manhole APA016
Three incoming private lines enter this manhole from the Phillips 66 site and discharge to NW
Doane via the APA018 wye.

¢ One dry-weather flow sample from manhole.

¢ One wipe sample from stained area within manhole chamber (see Photo 17).

Manhole AAMO086
¢ One inline solids sample from outgoing line (see Photo 18).

Private manhole to lateral AQB059

Access point to Chevron #2 lateral that has a blind connection to the Doane Avenue main.
¢ One dry-weather flow sample from manhole (see Photos 19-20).
e Two wipe samples from stained areas around two inlets to private manhole.

Manhole AAP794
Point of connection for lateral line from south (Phillips #3).
¢ One inline solids sample from outgoing main line (see Photo 22).
e Two dry-weather flow samples: one from Phillips #3 lateral (see Photo 21) and one from
incoming main line to manhole.
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Manhole ANV453
Location where two lines from Phillips 66 site converge before discharge to AAP794 (see Photos
23-24).

e Two wipe samples: one from east lateral and one from east side of manhole invert.

Manhole AAP792
Point of connection for lateral line from north (Chevron #3).
¢ One dry-weather flow sample from Chevron #3 (see Photo 25).

Manhole AAP791

Upstream of all bulk oil terminal connections.
¢ One inline solids sample upstream of manhole in main line (see Photo 26).
¢ One dry-weather flow sample in manhole (see Photo 27).

Front Avenue Branch

Manhole AAMO078
Downstream of all connections to the Front Avenue branch.
¢ One inline solids sample from incoming main line (see Photo 28).
¢ One wipe sample from infiltration area around manhole collar (see Photo 29).

Manhole AAP799
Point of connection for McCall #3 lateral and historical connections from former Chevron
Asphalt facility.
e Two inline solids samples: one from outgoing line and one from incoming inactive 15-
inch lateral from the west (see Photos 30-31).

Manhole AAP796
Access point on inactive line to which former Chevron Asphalt site had two connections (now
abandoned).

¢ One inline solids sample upstream of manhole in 8-inch lateral from the north (see Photo
32).
Manhole AAP800
Current point of connections for Chevron Asphalt site and McCall #5 lateral. Inline solids
observed midway up pipe walls, only upstream of manhole.

¢ One inline solids sample from material caked on pipe walls, upstream of manhole (see
Photo 33).

Unmapped Catch Basin on South Side of NW Front
Located on the south side of the unpaved portion of the right-of-way (i.e., in the gravel area
between the curb and the Chevron Asphalt site). Orientation of discharge line suggests
connection to Front Avenue branch between manholes AAP799 and AAP800.

¢ One inline solids sample (see Photos 37-38).

Catch Basin ANF249
Located on the south side of the unpaved portion of the right-of-way, and discharges to catch
basin ANF248.

¢ One inline solids sample (see Photos 39-40).
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Summary of Results

Laboratory results are summarized in Tables 2 through 4 and displayed on Figures 5 through 7.
Attachment D includes the laboratory reports and accompanying Laboratory Data Quality
Assurance/Quality Control (QA/QC) Review memorandum for each of three sample batches.

The TPH scans detected petroleum hydrocarbons in the outfall sediment sample, three of the
seven inline solids samples from the Doane Avenue branch, and all seven of the inline solids
samples from the Front Avenue branch. The highest concentrations in solids were found in the
Front Avenue branch in a sample collected from the walls of the main line upstream of manhole
AAPS800.

TPH scans of the dry-weather flow samples indicated that petroleum constituents were present at
the outfall and in the Doane Avenue branch (seven of eleven samples) but are not present in dry-
weather flow from the Front Avenue branch. Subsequent quantification indicated that diesel-
range and lube oil-range constituents were present. Quantification of gasoline-range
hydrocarbons per the TPH method was not possible in the dry-weather flow samples because
separate samples were not collected in the appropriate container for this purpose. However,
PAH analysis (per method SM8270-SIM) also was conducted on all dry-weather flow samples.
PAHs were detected in all samples, with the highest concentration observed in the Doane
Avenue branch at the Phillips #2 lateral connection.

TPH was detected in two of the eleven wipe samples - both on the Doane Avenue branch, and
both affiliated with lateral connections from the Phillips 66 facility.

Data Evaluation

The investigation utilized three sample matrices (sediment and inline solids, dry-weather flow,
and surface wipes) to evaluate potential sources of sheen to Outfall 22. Results indicate that
petroleum sources to the Doane Avenue and Front Avenue branches are present, and sources are
not likely to be present between Front Avenue and the outfall. The dry-weather flow pathway is
the primary concern on the Doane Avenue branch. On the Front Avenue branch, field
observations and inline solids results indicate that contaminated solids are present from an
unknown source near the upper end of the branch. Results from the two branches are evaluated
in more detail below.

Laboratory analysts noted difficulty in quantifying petroleum hydrocarbon components in the
diesel, lube oil, and gasoline ranges (see Attachment D) due to overlaps of peaks with range
patterns. Therefore, in some parts of this discussion, quantified hydrocarbon fractions have been
summed into a total TPH concentration.

Doane Avenue Branch

Most inline solids samples from this branch did not have detectable levels of TPH, and total TPH
concentrations were <300 milligrams per kilogram (mg/Kg) for the three samples in which
hydrocarbons were detected. The ten wipe sample locations on this branch primarily were
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associated with lateral connections from the Chevron and Phillips 66 facilities. Two samples,
both affiliated with lateral connections from the Phillips 66 facility, indicated the presence of
diesel-range hydrocarbons.

Dry-weather flow results and observations are compelling, and indicate that this continues to be
a significant pathway to the river via OF-22. Figure 8 displays concentrations of total PAHs in
dry-weather flow samples collected during this investigation, plotted on the DEQ guidance curve
for total PAHs in stormwater discharged from Portland Harbor heavy industrial sites. The knee
of this stormwater curve is at approximately 1.0 pg/L (micrograms per liter); concentrations
above the curve inflection (i.e., on the rising limb) indicate concentrations that are higher than
typical concentrations in stormwater from heavy industrial sites. Although Basin 22 data do not
represent stormwater flows (i.e., samples were collected during dry-weather conditions),
comparison to this curve is a useful line of evidence in determining whether source controls may
be warranted. As shown on the curve, concentrations in the main line to the outfall and the
Doane Avenue branch are all on the rising limb of the curve. Concentrations at and around the
Phillips #2 lateral (see Figure 3) plot off the chart.

Observations made by field crews in the line indicate the presence of groundwater infiltration at
all six of the lateral connections from the Chevron and Phillips 66 facilities. Although infiltration
was not observed in the Doane Avenue main line, staining and mineral deposits were observed
at joints and seams, which may indicate that groundwater infiltrates directly to this branch under
some conditions (e.g., higher groundwater elevation). The highest concentrations (total PAHs of
18 and 67 pg/L respectively) were observed in and adjacent to the Phillips #2 lateral (see Photos
15 and 16 in Attachment B). In 2008 the Phillips 66 site implemented measures to control
groundwater infiltration at this lateral, including lining manhole APA016 (see Photo 17), lining
the lateral between the manhole and the junction with the Doane Avenue line, and patching the
joint between the Phillips #2 lateral and the main line (i.e., at wye APA018).1 Field crews
observed flow discharging to the Doane Avenue line both from the Phillips #2 lateral and from
the outside of the lateral where it joins the Doane Avenue line. The sample collected from the
outside of the Phillips #2 lateral had the highest concentration of total PAHs and observable
suspended material that resembled petroleum product (see Photo 16).

Elevated total PAHs also were observed in the Chevron #1 and Chevron #2 lateral lines. Flow
volume in the Phillips #1 lateral line was not sufficient to collect a sample, and total PAHs in the
Chevron #3 and Phillips #3 laterals were on the flatter portion of the DEQ curve.

Table 3 also compares individual PAH concentrations to relevant screening level values (SLVs)
for groundwater discharges to Portland Harbor (DEQ/EPA, 2005). SLVs were exceeded in every
dry-weather flow sample except in the Chevron #3 lateral sample. The SLV exceedances were up
to more than two orders-of-magnitude.

In conclusion, Doane Avenue branch dry-weather flow and inline solids data do not indicate that
significant sheen sources are present upgradient of the Willbridge terminal facilities. Elevated
PAH concentrations in dry-weather flow being discharged to the Doane Avenue branch from the
Chevron and Phillips 66 facilities are potential sources of sheen being observed at the outfall.
This pathway has been under investigation at both Sites under DEQ oversight. Investigation

1 Job #EP8554 constructed by Stratus Corporation on behalf of the ConocoPhillips Willbridge Terminal. August 2008.
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results indicate that additional source controls are needed to address the preferential pathway to
the river via the Basin 22 conveyance system.

Front Avenue Branch

In the Front Avenue branch, one dry-weather flow sample, one wipe sample, and seven inline
solids samples were collected and analyzed. The dry-weather flow sample and the wipe sample
were both collected at the downstream end of the branch, and neither sample indicated
significant presence of petroleum hydrocarbons (see Tables 3 and 4 and Figures 6 and 7). The
inline solids results indicate that a petroleum hydrocarbon source (or sources) is present in the
upper end of the branch (see Table 2 and Figure 5).

Three inline solids samples were collected from the main line; petroleum hydrocarbons were
detected in all three samples, at concentrations ranging from 190 mg/Kg at the manhole
downstream of all connections to the branch (manhole AAMO078) to 123,000 mg/Kg in a sample
collected upstream of manhole AAP800. An elevated concentration (11,400 mg/Kg) was also
detected in a sample collected in an inactive lateral connection to manhole AAP799, (downstream
of AAP800) but comparison of chromatograms from the TPH analyses confirms that material in
the lateral was likely from a similar source as the source to manhole AAP800 (i.e., observed solids
were deposited into the lateral from the upstream main line, not from the lateral itself). Chevron
confirmed via video surveys that all connections to the storm line between manholes AAM084
and AAP796 have been abandoned with permanent caps (ARCADIS, 2009b). Therefore, because
this lateral line is inactive, any solids present in this lateral originated from degradation of the
piping and invert materials and/or deposits of solids from flows to manhole AAP799 from points
upstream.

At the location where the solids sample with the highest TPH concentration was collected
(upstream of manhole AAP800), the solids were caked on the walls of the main line (see Photo 33,
Attachment B), rather than being part of the bedload typically found in the bottom of the pipe,
such as was observed at manhole AAP799 downstream of this location (see Photo 30). This
unique position within the pipe indicates that these solids were likely deposited during a large
discharge event. The segment of the main line immediately downstream of manhole AAP800 did
not have this same pattern of oily solids on the pipe walls (see Photo 34), and the only other
upstream manhole (AAP802) did not have the same solid material present at or downstream of
the manhole (see Photos 35 and 36). The pattern on the pipe walls upstream of AAP800 suggests
that there may have been floating petroleum product in a higher-volume discharge to the system
(e.g., spill, tank release, etc.) that resulted in material adhering to the pipe walls as the flow
subsided. City spill records did not indicate recent large releases from the two facilities
(McCall/Brenntag and Chevron Asphalt) that discharge at and upstream of this location (see
Figure 3); however, not all illicit releases are reported to the City.

The City also investigated two catch basins on the south side of NW Front Avenue, in a gravel
portion of the right-of-way between manholes AAP799 and AAP802 (see Figure 4).2 Trucks have
been observed parking in this area (see Photo 41) so these inlets were identified as potential
pathways for contaminated solids to enter the storm system on the Front Avenue branch.

2 A review of construction drawings for the Front Avenue line did not include these catch basins. No record of construction or
connection to the Front Avenue line has been found.
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Analytical results indicate that petroleum hydrocarbons are present (360 mg/Kg total TPH) but
are not at the elevated concentrations similar to those found at main line locations downstream.

The City concludes that the dry-weather flow pathway from the Front Avenue branch does not
appear likely to be a significant source of petroleum sheen observed at Outfall 22, but that a
significant source or sources of petroleum-contaminated solids is present in the upper portion of
this branch. Residual solids in this branch represent a potential future source of sheen to the
outfall, but likely did not contribute to the sheen observed at the outfall at the outset of this
investigation on May 27, 2015. Dry-weather flow and inline solids samples collected at the
downstream end of the branch did not indicate elevated TPH concentrations, and the solids with
the highest concentration were deposited on the walls of the pipe above the level of the dry-
weather flow.

Recommendations

This investigation was conducted in support of ongoing efforts by the BES Portland Harbor and
Pollution Prevention programs to identify and control sources of petroleum contaminants to the
Basin 22 conveyance system. The following recommendations are based on these findings and on
available information from the DEQ Cleanup Program on work completed to date related to the
ECSI sites discharging to Basin 22.

DEQ:

1. Require the Chevron Willbridge and Phillips 66 facilities to control contaminated
groundwater discharges to Basin 22 under DEQ Cleanup Program oversight. The need
for more substantive investigation and possible controls related to preferential pathways
to the Doane Avenue branch was identified by the City several years ago (BES, 2012a and
2012b) but no additional work has been done.

2. Facilitate review and revision of the Outfall Inspection and Sheen Response Plan and
involve BES Pollution Prevention in that process. It was noted during the meeting that
sheen observations were not always reported to the City in a timely manner and did not
meet City Code reporting requirements. City code prohibits discharge of sheen to the
municipal stormwater conveyance system. Updates to the plan should include routine
monitoring of Site laterals at Site manholes to determine if sheens are present.

3. Pursue City enforcement action in response to contaminated discharges to the NW
Doane Avenue storm line. Field observations and analytical results indicate that dry-
weather flow discharges from the Chevron Willbridge and Phillips 66 facilities warrant
referral to the BES Environmental Compliance Officer for potential enforcement under
City Code 17.39.040.

4. Clean the section of the Front Avenue branch between manholes AAP802 and AAMO083
to remove contaminated inline solids and conduct post-cleaning video survey to
confirm that material in pipe bottom and adhered to pipe sidewalls has been removed.
Because no responsible party has been identified for contaminated solids observed in this
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portion of the system, the City should conduct this work and pursue cost recovery if a
responsible party is identified at a later date.

5. Consult with Maintenance Engineering regarding abandonment of the inactive
connection from manhole AAP796 to manhole AAP799 on the Front Avenue branch.
Line condition is poor between manholes AAM084 and AAP799 and there are no current
or likely future connections to this line.

6. Consult with Maintenance Engineering regarding abandonment of the two catch
basins in the unpaved portion of the right-of-way on the south side of NW Front
Avenue, between manholes AAP799 and AAP802. No record of inlet construction was
found, indicating that these inlets may have been installed by a private party without City
approval. These inlets are located in an impervious area where stormwater should
infiltrate, and represent an obvious source of solids loading to the Basin 22 system.
Tanker truck parking has been observed in the immediate vicinity of the inlets, so
abandonment will also result in increased protection from releases to Basin 22.

7. Communicate investigation findings on NW Front Avenue to BES Industrial
Stormwater Program inspectors for the McCall/Brenntag and Chevron Asphalt sites for
follow up and technical assistance on identifying potential onsite sources to the NW
Front Avenue branch. NPDES industrial stormwater permits are in place at the McCall,
Brenntag, and Paramount Petroleum (operator at the former Chevron Asphalt site)
facilities and routine inspections occur. Inspectors should confirm that illicit batch
discharging to the system of petroleum-contaminated water is not occurring.

8. Obtain results of USCG samples collected during this investigation to determine if
their data indicate any additional potential source areas or pathways.

9. Continue to implement sample collection protocols during sheen response events, and
consider analyzing water samples for PAHs (at low detection limits) in addition to the
TPH scan. Future data during actual sheen events will help to pinpoint ongoing sheen
sources to the system. PAH analyses per method SM8270-5IM can attain lower method
reporting limits than the NWTPH quantification methods, and DEQ screening level
values for PAHs are available for data evaluation.

This investigation met the objective of identifying potential sources and pathways for petroleum
sheen to enter the Basin 22 conveyance system. Response actions by identified sources, DEQ, and
the City are needed to address investigation findings.
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Table 1. Sampling Locations

OUTFALL BASIN 22 INVESTIGATION

Sfanch | Locstion | Code | Pesription
Outfall Sediment Sample
Outfall OF-22 22 8 g:(;)grz.posite of 3 subsamples collected between end of outfall pipe and river
Inline Solids Samples
AAMO080 22 11 Upstream of manhole in 48 main.
AAMOTS 22 14 Shelf in west side of manhole chamber with mineral deposit at seep area.
22 16 Upstream of manhole in 48 main.
I?:\?:_e AAMO76 22 18 Downstream of manhole in 48 main.
AAMO086 22 19 Downstream of manhole in 48 main.
AAP794 22 28 Downstream of manhole in 48 main.
AAP791 22 33 Upstream of manhole in 27" main.
AAMO078 22 34 Upstream of manhole in 30" main.
22 36 Downstream of manhole in 30” main.
AAP799 - -
22 37 Upstream of manhole in 15” lateral line from the southwest.
Eront Ave. AAP796 22 38 Upstream of manhole in 8” lateral from north.
Unmapped 29 41 Catch basin in gravel area connected to main between AAP799 and
CB - AAP800.
AAP800 22 39 Upstream of MH in 18” main.
ANF249 22 40 Catch basin in gravel area connected to catch basin ANF248.
Dry-Weather Flow Samples
outfall OF-22 22_8W Discharge from OF-22 (AAMO079).
AAMO77 22 9W Flow in 60” line discharging from manhole.
AAMO77 22_4AW Flow in 48” line entering manhole from Doane Ave. line.
AAMO080 22 _10W | Water pooled in manhole invert.
22_15W | Flow in 48" line discharging from manhole.
AAMO75 - - - -
22 13W | Flow in lateral line entering from the north (i.e., “‘Chevron #1°).
Flow from beneath lateral line (i.e., between lateral pipe and sidewall of 48”
Doane APADL8 2221w main) entering from the south ((i.e., ‘Phillips #2”). PP
Ave. APA016 22 22\WW | Water pooled in manhole invert.
AQBO059 22 _24W | ‘Chevron #2.” Water pooled in manhole invert.
AAPTO4 22 27W | Flow in 12" lateral line entering from the south (i.e., ‘Phillips #3).
22 29W | Flow in 36” main line entering manhole (i.e., Doane Ave. main).
AAP792 22_32W | Flow in 12" lateral line entering from the north (i.e., Chevron #3’).
AAP791 22 6W Flow in manhole invert.
Front Ave. AAMO77 22 5W Flow in 30” line entering manhole from Front Ave. line.
Wipe Samples
22_14Wipe | Two wet stained areas within manhole invert on elevated shelf.
Doane AAMO75 22 _12Wipe | Wetted underside of lateral entering manhole from south (i.e., ‘Phillips #1°).
Ave. 22_13Wipe | Lateral entering manhole from north (i.e., ‘Chevron #1°).
AAMO76 22 _17Wipe | Stain on underside of sanitary line crossing through manhole chamber.
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OUTFALL BASIN 22 INVESTIGATION

System Sample Sample _—
Branch Location Code Description
APAOLS 22 20Wipe ‘Stal_n _adjace’nt to upstream side of lateral entering manhole from south (i.e.,
Phillips #27).
APAOLG 22 23Wipe S_tams on surface o_f r’na}nhole (_:hgmber below lateral from NE labeled “Scale
pit/garage roof drain’ (i.e., Phillips #2).
22 25Wipe ‘Staln on top ?f 16” lateral line entering manhole from the north (i.e.,
Chevron #2’).
AQBO059 : - - -
. Stain below 6” lateral line entering manhole from the NW (i.e., ‘Chevron
22 _26Wipe #27)
22 30Wipe Pra_nge mat’erlal below perched lateral line entering line from the east (i.e.,
ANV453 Phillips #37).
22_31Wipe | Stain on shelf on east side of manhole chamber.
Front Ave. AAMO078 22 _35Wipe | Wetted area at manhole collar.
Notes:

The City also collected samples for USCG at highlighted locations.
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Table 2
Basin 22 Sediment and Inline Solids Results

Outfall

NW Doane Avenue

NW Front Avenue

Outfall Basin 22 Investigation

Unmapped Catch Basin

Exposed sediments (1o AAMO8O  Manhole AAMO75  Manhole AAMo75  Mannole AAMO76 - Manhole AAMO8G  Manhole AAP794 - Manhole AAP791 Manhole AAMo7g  Manhole AAP799 - Manhole AAP799 Manhole AAPTI6 o0 ic otream of  Manhole AAPS00 Catch Basin ANF249
adjacent to end of . - . . - Downstream in 48 Downstream in Downstream in Upstream in . - Downstream in 30 Upstream in 15 Upstream in 8" lateral . - - R
Upstream in 48" line Solids from shelf Upstream in 48" line X - - - Upstream in 30" line . . . manhole AAP799) Upstream in 18" line Within catch basin
Outfall 22 line 48" line 48" line 27" line line lateral line line s :
22.8 22—;1 o8 22—;4 22—;6 22.18 2219 22.28 2233 22—3‘; 5 2236 2237 22.38 Within catch basin 22539 o 22540 0
W15E194-01 WISEL4 WISELS4-14 WISELS4-15 W15E194-17 W15E194-18 W15E199-05 W15E199-11 WISEL99-1 W15F041-01 W15F041-02 W15F041-03 ngiﬁﬁ-oe W15F041-04 W15F041-05
Class Analyte Units 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/28/2015 5/28/2015 5/28/2015 6/3/2015 6/3/2015 6/3/2015 6/3/2015 6/3/2015 6/3/2015
Total Solids (EPA 160.3M)
TS % 715 79.2 51.4 58.0 80.4 82.5 73.0 81.5 85.0 76.5 72.2 82.4 80.1 58.3 62.9
Total Petroleum Hydrocarbons Scan (NWTPH-HCID)
Diesel mg/Kg DET ND ND DET ND ND ND ND ND DET DET DET ND DET DET
Gasoline mg/Kg ND ND ND ND ND ND ND ND ND DET J DET ND ND ND ND
Lube oil mg/Kg ND ND ND DET ND ND DET DET DET DET DET DET DET DET DET
Total Petroleum Hydrocarbons - Diesel & Oil (NWTPH-Dx)
Diesel mg/Kg 81 NA NA 78 NA NA 28 U 25U 26 U 2,100 J 3,100 J 120 J 30J 37,000 J 33U
Lube oil mg/Kg 110 J NA NA 220 NA NA 200 130 190 4,800 8,300 770 330 86,000 J 360
Total Petroleum Hydrocarbons - Gasoline (NWTPH-Gx)
Gasoline mg/Kg NA NA NA NA NA NA NA NA NA 156 J 140 J NA NA NA NA
Notes:
DET = Detected
J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
NA = Not analyzed or not applicable
ND = Not detected
U = The analyte was not detected above the reported sample quantification limit.
mg/Kg = Milligrams per kilogram.
PAGE 1 OF 1
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Table 3
Basin 22 Dry-Weather Flow Results

Outfall Main

NW Doane Avenue

NW Front Avenue

Outfall Basin 22 Investigation

JSCS Water SLVs™"

End of outfall

Manhole AAM077

Manhole AAM077

Manhole AAM080

Manhole AAM075

Manhole AAMO075
DWF upstream in

Wye APA018

Manhole APA016

Manhole AQB059
DWEF within manhole

Manhole AAP794

Manhole AAP794

Manhole AAP792
DWEF upstream in

Manhole AAP791

Manhole AAM077

(Node AAM079) DWF dmﬁ/n_stream in  DWF upst_ream in 48" Surface sheen within DWF dmﬁ/n_stream in Chevron £1 lateral DWF at connection_ of Surface sheen within on Chevron #2 lateral DWF upsﬁream in 36" DWF upstream ip Chevron #3 lateral  DWE within manhole DWF upst_ream in 30"
DWEF from outfall 60" line line manhole 48" line line Phillips #2 lateral line manhole line line Phillips #3 lateral line line 22 6W line
22_8W 22 9W 22_4W 22_10W 22_15W 2 13W 22 21W 22_22W 22 24w 22_29W 22 2TW 22, 39W WI5E194-02 22 5W
W15E194-02 W15E194-03 W15E194-04 W15E194-06 W15E194-12 W15E194-13 W15E194-20 W15E194-21 W15E199-01 W15E199-06 W15E199-04 W15E199-09 W15E194-05 Humar} Health
Fish Human Health
Class Analyte Units 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/28/2015 5/28/2015 5/28/2015 5/28/2015 5/28/2015 5/27/2015 Consumption |nqﬂon(3) Ecological®
Field Measurements
Conductivity pmhos/cm 309 NA NA 322 324 679 482 187 254 184 103 173 194 NA - - -
Polycyclic aromatic hydrocarbons (PAHs) (EPA 8270-SIM LL)
1-Methylnaphthalene ng/L 0.11 0.18 0.16 0.19 0.14 0.18 22U 21 0.040 U 0.079 0.051 0.040 U 0.040 U 0.040 U - - -
2-Methylnaphthalene ng/L 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.080 U 20U 0.20 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U - 0.2 -
Acenaphthene ng/L 0.83 11 1.0 11 0.82 0.90 8.4 0.56 0.020 0.20 0.12 0.020 U 0.020 U 0.020 U 990 0.2 520
Acenaphthylene ng/L 020 U 022 U 0.20 U 024 U 020 U 020 U 25U 0.17 0.060 U 0.060 U 0.060 U 0.020 U 0.020 U 0.020 U - 0.2 -
Anthracene ng/L 0.17 0.21 0.19 0.29 0.14 0.026 15 0.20 0.10 0.12 0.075 0.047 0.23 0.020 U 40000 0.2 0.73
Benzo(a)anthracene ng/L 0.010 0.021 0.013 0.19 0.063 0.010 U 0.50 0.89 J 0.037 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.092 0.027
Benzo(a)pyrene ng/L 0.010 U 0.011 0.010 U 0.13 0.09 0.010 U 0.32 111 0.058 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.0092 0.014
Benzo(b)fluoranthene ng/L 0.010 U 0.014 0.010 U 0.15 0.13 0.010 U 0.34 16J 0.11 0.013 0.010 0.010 U 0.010 0.010 U 0.018 0.092 -
Benzo(g,h,i)perylene ng/L 0.010 U 0.010 U 0.010 U 0.11 0.09 0.010 U 0.27 131 0.15 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U - 0.2 -
Benzo(k)fluoranthene ng/L 0.010 U 0.010 U 0.010 U 0.031 0.044 0.010 U 0.12 0.88 J 0.037 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.2 -
Chrysene ng/L 0.013 0.028 0.014 0.26 0.097 0.010 U 0.73 141 0.071 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.2 -
Dibenzo(a,h)anthracene ng/L 001U 0.010 U 0.010 U 0.030 0.020 0.010 U 0.080 0.54 ] 0.019 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.0092 -
Fluoranthene ng/L 0.053 0.085 0.058 0.51 0.15 0.016 1.6 201 0.098 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 140 0.2 -
Fluorene ng/L 22 2.7 25 24 1.8 1.6 21 0.85 0.030 U 0.47 0.26 0.020 U 0.020 U 0.025 5300 0.2 3.9
Indeno(1,2,3-cd)pyrene ng/L 0.01 U 0.010 U 0.010 U 0.054 0.070 0.010 U 0.14 0.99J 0.063 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.092 -
Naphthalene ng/L 040 U 040 U 040 U 040 U 040 U 0.80 U 40 U 12U 0.040 U 020 U 0.080 U 0.040 U 0.040 U 0.040 U - 0.2 620
Phenanthrene ng/L 2.1 2.7 2.4 34 1.2 0.16 29 13 0.043 0.11 0.12 0.020 U 0.020 U 0.020 U - 0.2 -
Pyrene ng/L 0.10 0.16 0.11 0.91 0.21 0.043 2.8 211 0.20 0.016 0.010 0.010 U 0.010 U 0.010 U 4000 0.2 -
Total PAHs® g/l 5.6 7.2 6.4 9.8 5.1 29 67 18 1.0 10 0.65 0.047 0.24 0.025 - - -
Total Petroleum Hydrocarbons Scan (NWTPH-HCID)
Diesel mg/L DET J DET J DET J DET J DET J DET DET DET DET ND ND ND ND ND - - -
Gasoline mg/L ND ND ND ND ND ND DET J ND ND ND ND ND ND - - -
Lube oil mg/L DET J DET J DET J DET J DET J ND DET J DET DET ND ND ND ND ND - - -
Total Petroleum Hydrocarbons - Diesel & Oil (NWTPH-Dx)
Diesel mg/L 201 301 131 191 0.93J 0.49 130 J 1.7 0.48 NA NA NA NA NA - - -
Lube oil mg/L 0.57 J 0.69 J 028 J 0.25 ) 0.46 J 0.13 U 15U 271 14 NA NA NA NA NA - - -
Notes:
DET = Detected
DWEF = Dry-weather flow
J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
NA = Not analyzed
ND = Not detected
U = The analyte was not detected above the reported sample quantification limit.
umhos/cm = micromhos per centimeter
ng/L = Micrograms per liter
mg/L = Milligrams per liter
() 35CS SLVs = Portland Harbor Joint Source Control Strategy Screening Level Values (DEQ/EPA Final December 2005, Amended July 2007)
@ The SLVs for chemicals in water taken up by fish for human consumption represent EPA's NRWQC values. If no NRWQC values are available, then DEQ's AWQC values are listed for the constituent.
@ The SLVs for chemicals in water for human ingestion represent the most conservative value between EPA's MCLs and Region 9 PRGs.
@ The SLVs for chemicals in water for ecological exposure represent EPA's NRWQC values. If no NRWQC values are available, then DEQ's AWQC values are listed for the constituent. If no AWQC values are available, then Oak Ridge National Laboratory Tier 1| SCV Technology Benchmark values are listed for the constituent.
®Total PAHS are calcualted by assigning "0" to undetected constituents.
"--" = No JSCS screening level available
= Highlighted values have been selected by DEQ for initial upland source control screening evaluations.
bold = Concentration exceeds DEQ's SLV
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Table 4
Basin 22 Wipe Sample Results

NW Doane Avenue NW Front Avenue
Manhole APA016
Manhole AAMO075 Manhole AAMO075 Manhole AAMO076 Wye APAQ18 Stain below lateral Manhole AQB059 Manhole AQBO,,59 Man_hole ANV453 M::-mhole ANV453
Manhole AAMO075 L . ;i . . . . . . Stain below 6 Stain below east Stain on east shelf of Manhole AAMO078
In Chevron #1 lateral  In Phillips #1 lateral Underside of sanitary At connection of line entering Phillips ~ Stain above 16" inlet - - . . L
Sheen on shelf . . . . . perched inlet to lateral line to invert in Phillips #3 Manhole collar
: line line lateral line Phillips#2 lateral line #2 lateral from to Chevron #2 lateral - .
22_14Wipe i - ) - : Chevron #2 lateral Phillips#3 lateral lateral 22_35Wipe
WI15E194-11 22_13Wipe 22_12Wipe 22 _17Wipe 22_20Wipe northeast 22_25Wipe 22 26Wipe 22 30Wipe 22 31Wipe WI5E199-13
W15E194-10 W15E194-09 W15E194-16 W15E194-19 22_23Wipe W15E199-02 = = =
= W15E199-03 W15E199-07 W15E199-08
W15E194-22
Class Analyte Units 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/27/2015 5/28/2015 5/28/2015 5/28/2015 5/28/2015 5/28/2015
Total Petroleum Hydrocarbons Scan (NWTPH-HCID)
Diesel mg/wipe ND ND ND ND DET ND ND ND ND DET ND
Gasoline mg/wipe ND ND ND ND DET J ND ND ND ND DET J ND
Lube oil mg/wipe ND ND ND ND DET J ND ND ND ND DET J ND
Total Petroleum Hydrocarbons - Diesel & Oil (NWTPH-Dx)
Diesel mg/wipe NA NA NA NA 290 J NA NA NA NA 420 NA
Lube oil mg/wipe NA NA NA NA 62 U NA NA NA NA 110 U NA

Notes:
DET = Detected
J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

NA = Not analyzed or not applicable

ND = Not detected

U = The analyte was not detected above the reported sample quantification limit.
mg/wipe = Milligrams per wipe
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Figure 8

DEQ Guidance Curve for Total PAHs in Stormwater at Portland Harbor Heavy Industrial Sites(!) and Basin 22 Dry-Weather Flow Data(?
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Notes:

(1) Curve Source: Oregon Department of Environmental
Quality (DEQ), “Tool for Evaluating Stormwater Data” —
Appendix E to Guidance for Evaluating the Stormwater
Pathway at Upland Sites. January 2009 (updated October
2010).

(2) Data collected by City in May-June 2015. See Table 3.
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Outfall 22 Petroleum Sheen Investigation
Sampling Plan



City of Portland Bureau of Environmental Services
Outfall 22 Petroleum Sheen Investigation Sampling Plan
May 20, 2015

Background

A petroleum sheen has been repeatedly observed in the Willamette River in the vicinity of stormwater
Outfall 22 (OF-22). OF-22 serves an approximately 95-acre area consisting mainly of Forest Park and
the Willbridge industrial area. The industrialized portion of the basin is almost entirely comprised of
sites that are being investigated (or were investigated) under the Oregon Department of
Environmental Quality (DEQ) Cleanup Program. Although it is not yet known whether or not past
sheens resulted from discharges from the outfall, analysis of a samples collected directly from the
outfall, in response to a sheen on May 5, 2015, indicated a small amount of diesel and lube oil in the
discharge to the river, 1.3 mg/L and 0.52 mg/L respectively. The City, the United States Coast Guard
(USGS), DEQ, and representatives from the Willbridge bulk oil terminals recently met to discuss a
collaborative approach for identifying and controlling petroleum discharges to the river via OF-22.

Objective

The purpose of this investigation is to collect samples throughout the portion of the Basin 22
conveyance system that serves the Willbridge bulk oil terminals to identify possible sources for the
petroleum sheen so that appropriate controls can be selected and implemented. The investigation
includes two primary components: 1) a comprehensive dry-weather investigation of the system and
connections to it based on review of recent video surveys conducted by the City and 2) sheen-response
investigations to trace sheen sources while the sheen is occurring. For the dry-weather investigation,
dry-weather water samples, inline sediment samples and wipe samples of dark stains will be collected
at numerous locations throughout the basin. In addition, if river levels allow, a composite sample of
sediment at the end of the outfall will be collected to help ascertain if observed sheens may be
resulting from agitation of contaminated inriver sediment during basin discharge conditions. For the
sheen-response investigation, water samples will be collected as needed from Basin 22 and connecting
private systems.

USCG Coordination

During the recent meeting regarding the petroleum sheens in the vicinity of OF-22, the USCG indicated
that it would like to partner with the City on the investigation. Anticipated coordination for the
investigation includes but is not limited to: observing City field investigations, providing and analyzing
hydrophilic nets to assist with source tracing, and collecting and analyzing split samples for forensics
analysis.

Inline Sediment and Dry-weather Flow Sampling Locations

Figure 1 is an area map of Basin 22, which contains a small portion of NW Front Ave, NW Doane Ave
and a portion of NW St Helens Rd. TV inspections conducted by the City of Portland in April and May



2015 identified several areas with inline sediments and infiltration of groundwater. Figure 2 below is a
map of the identified locations for potential sampling. Additionally, we will investigate each manhole
as we move up the two main branches of the basin (i.e., the Doane Avenue branch and the Front
Avenue branch) and will collect samples from other locations based on field observations.

Dark Stain Wipe Sampling Locations

The TV inspections also identified several locations with dark stains on the walls within the storm line.
Wipe samples will be collected from the dark stains to determine if there are possible petroleum
sources to the basin. Figure 3 below is a map with the identified locations, but again, as we move up
the basin we may identify additional dark stains to be sampled or may determine that locations
identified in the survey don’t actually warrant sampling.

Inriver Sediment Sampling Location

If river levels allow access to the end of the outfall, and sediment is present in the vicinity of the outfall
via shoreline access, one composite sample will be collected from a minimum of three points near the
end of the outfall.

Analytical Scope

All samples will be analyzed at the City of Portland Water Pollution Control Laboratory for NWTPH-
HCID (Hydrocarbon Scan) with NWTPH-Dx (Diesel and Qil Range) and NWTPH-Gx (Gasoline Range)
follow-up analysis if detected in the hydrocarbon scan. The dry-weather flow samples will also be
analyzed for PAHs by method EPA 8270-SIM.

Field Protocols and Documentation

Inline Sediment sampling and dry-weather flow sampling will done in accordance with the City of
Portland Field Operations Standard Operating Procedures (SOP 2.02a - Grab Sample with Bottle, SOP
2.02b - Grab Sample Collection with Stainless Steel Beaker and SOP 5.02a - Inline Sampling of
Stormwater Solids). Soil sample collection near the outfall will be done in accordance with the Field
Operations SOP 5.01a - Sampling of Soil and Sediment. Currently the City of Portland does not have an
SOP for wipe sampling but we have performed a similar sampling for a previous project. City of
Portland staff will record and take photos of all observations. Field Data Sheets will be completed
documenting the conditions and characteristics of each sample collected.

In addition to collecting samples, field staff will assess locations within the system and at connecting
laterals for potential deployment of hydrophilic nets or other oil absorbents to meet sheen response
objectives. If suitable locations and deployment methods are identified, deployment may occur at the
time of entry or during field activities scheduled at a separate time.

Quality Assurance and Control

To demonstrate that there is no cross-contamination due to equipment decontamination and air-
borne inputs two Field Decontamination Blank samples will be collected at a selected location. One
sample from the stainless steel bowls used for inline sediment sample homogenization and the other
from stainless steel bailers used for dry-weather flow sampling following the City of Portland Field



Operations SOP 7.01c - QC Sample Collection. The WPCL will also analyze an unused wipe to
determine if there is any contribution of hydrocarbons from the wipes themselves.

Data Reporting and Evaluation

The WPCL will generate lab reports with results and a qualitative narrative explaining the
interpretation of the NWTPH chromatograms. WPCL staff will review chromatograms and generate
charts showing comparisons of the Outfall 22 sample with samples collected from points within the
basin. The intent is to identify any sources that appear to match the chromatogram pattern that we
are seeing at the outfall. If samples are collected and analyzed by other parties (e.g., USCG forensics),
these data will be shared with the City to facilitate data evaluation.

Schedule and Target Conditions

The comprehensive investigation will occur on a dry day to avoid dilution of dry-weather flows and to
allow for field staff to enter system without lateral discharges and elevated flow in lines. The
investigation and sampling is estimated to require two to three days to complete. Due to traffic
control issues, investigation of the manholes on NW Front Ave may require additional staff for flagging.
The sheen response investigation will be conducted on an as-needed basis regardless of weather
conditions.

Project Management

The dry-weather investigation will be directed by Linda Scheffler from the Portland Harbor section. A
formalized report summarizing the findings will be disseminated to all of the parties involved. The
sheen response investigations will be led and documented by Mark Walla of the Spill Response section
and provided to Linda for potential inclusion in the summarized report. Mark Walla will also continue
as the contact for coordination with the US Coast Guard.



Figure 1 — Stormwater Basin 22 Area Map
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Figure 3 - Dark Stain Wipe Sampling Locations
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Basin 22 Dry-Weather Sheen Investigation
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OUTFALL BASIN 22 INVESTIGATION

Photo 3 (May 27, 2015). Boomed area with sheen around Outfall 22.

| o o~
Photo 4 (May 27, 2015). Manhole AAMO77. Lined 60” discharg
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OUTFALL BASIN 22 INVESTIGATION

Jy
Photo 5 (May 27, 2015). Manhole AAMO77. Incoming 48” line from NW Doane.

Photo 6 (May 27, 2015). Manhole AAMO77. Incoming 30” line from NW Front.
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OUTFALL BASIN 22 INVESTIGATION

Doane Avenue Branch

"

o

Photo 7 (May 27, 2015). Manhole AAMO080. Incoming 48” line where inline solids
sample was collected.

Photo 8 (May 27, 2015). Inline solids collected from AAMOS0.
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OUTFALL BASIN 22 INVESTIGATION
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Photo 9 (May 27, 2015). Manhole M075 Cron #1 Iatra conne
weather flow and staining.

dn with dry-

Photo 10 (May 27, 2015). Manhole AAMO75. PhiIIips #1 lateral connection with dry-
weather flow and staining.
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OUTFALL BASIN 22 INVESTIGATION

Photo 11 (May 27, 20
incoming main line.

Photo 12 (May 27, 2015). Manhole AAMO75. Inline solids and eeg on manhole
shelf.
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OUTFALL BASIN 22 INVESTIGATION

Photo 13 (May 27, 2015). Manhole AAMO076. Sanitary lateral bisecting invert.

Photo 14 (May 27, 2015). Manhole AAMO076. Wipe sample location on sanitary lateral.
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OUTFALL BASIN 22 INVESTIGATION

Photo 15 (May 27, 2015). Wye APAQ18. Phillips #2 lateral. Dry-weather flow sample
from seep underneath left side of pipe and wipe sample from stain to right of pipe.

Photo 16 (May 27, 2015). Wye APA018. Dry-weather flow sample with suspended
droplets from underside of Phillips #2 lateral connection.
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OUTFALL BASIN 22 INVESTIGATION

L]

Photo 18 (May 27, 2015). Manhole AAMO086. Location of inline solids sample from
outgoing line. Phillips #2 lateral on top right.
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OUTFALL BASIN 22 INVESTIGATION

*

Photo 19 (May 28, 2015). Private manhole access to lateral AQB059 (Chevron #2).
Incoming line at bottom, outgoing line to NW Doane at top.

Photo 20 (May 28, 2015). Private manhole on lateral AQB059 (Chevron #2). Foamy
material in manhole invert and boom in outgoing line.
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OUTFALL BASIN 22 INVESTIGATION

Photo 21 (May 28, 2015). Manhole AAP794. Phillips #3 lateral with dry-weather flow
entering main line from south.

Photo 22 (May 28, 215). Manhole AAP794. Inline solids samle collected from 48”
main line downstream of manhole and Phillips #3 connection.
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OUTFALL BASIN 22 INVESTIGATION

Photo 23 (May 28, 2015). Manhole ANV453. Evidence of groundater infiltration in
Phillips #3 connection.

Photo 24 (May 28, 2015). I\/Inhol ANV453. Location of sample 22_30Wipe in
manhole chamber along Phillips #3 lateral.
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OUTFALL BASIN 22 INVESTIGATION

Photo 25 (May 28, 2015). Manhole AAP792. Dry-weather flow collected from
Chevron #3 lateral entering chamber at top of picture.
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OUTFALL BASIN 22 INVESTIGATION

I{ ! B 4 p- .‘ ‘;y 1 " 2 z . : »
Photo 27 (May 28 2015) Manhole AAP791 Dry-weather flow coIIected from
manhole. Flow direction is from left to right.

Front Avenue Branch

Photo 28 (May 28 2015) Manhole AAM078 InI|ne SO|IdS upstream of manhole in 30-
inch line.
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OUTFALL BASIN 22 INVESTIGATION
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Photo 29 ZMay 28, 2015). Manhole AAMOQ78. Wipe sample location in manhole collar.
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Photo 30 (June 3, 2015). Manhole AAP799. Inline solids downstream of mnole.
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OUTFALL BASIN 22 INVESTIGATION

Photo 31 (June 3, 2015). Manhole AAP799. Inline solids in 15” lateral from west.

Photo 32 (June 3, 2015) Manhole AAP796. Inllne solids in 8” Iateral from north.
Chevron confirmed that all connections to this line have been abandoned.
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OUTFALL BASIN 22 INVESTIGATION

‘e
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Phot033 (Jne 3, 215). Manhole AAP800. Inline solids cake on sidewalls upstream
of manhole. Similar solids not present in bottom of line. Sample collected from walls.
E] c‘;;‘lil";d

Photo 34 (June 3, 25). Manhole AAP800. Inline solids not present on pipe walls or

bottom downstream of manhole.
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OUTFALL BASIN 22 INVESTIGATION

Photo 35 (June 3, 2015). Manhole AAP802. Inline solids present in small quantity, but
gravelly and not similar to solids observed upstream of AAP800.

et R, A s I e * Al
Photo 36 (June 3, 2015). Manhole AAP802. Inline solids not present in significant
quantity in downstream main line.
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OUTFALL BASIN 22 INVESTIGATION

Photo 37 (June 3, 2015). Unnamed catch basin on south side of NW Front between
manholes AAP799 and AAP800.
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asin with solids and debris.
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Photo 38 (June 3, 2015). Unnamed NW Front catch b
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OUTFALL BASIN 22 INVESTIGATION

b

debris prior to sampling.

Photo 40 (June 3, 2015. - Catch basin ANF249. Solids an
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OUTFALL BASIN 22 INVESTIGATION

Photo 41 (May 27, 015). Evidence of truck parking and erodible soil dragout in
vicinity of catch basin ANF249 and unnamed catch basin on south side of NW Front
Avenue.
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AV Z -

Project Nari .:&R ':&/ﬁpﬁ‘ﬂw‘s e ID: if colecion
et Name: 212, ”{w R BT OB ample ID: i ol
Sampling Team: (/T /133| Date: | Arrival Time: Point Code:
SLC, Mpigids | S -2957 | 2z-%, 238w
_Ba_sin: 2 2 ‘ Node; 4.4 /7 Address:
Current weather: COG & Y, 2.6

Date and time of last known ralnfall 5/94 /!5 “H\M C

1 ... SECTION1- PRE- SAMPLING VISUAL OBSERVATION REPORT =
: I8 there watermhne@or No If present, water i |s: or Standing Depth ofwaterzg,zh in Raté-_Ofﬂow: ’Z_fps

: 0O Brown E]/ﬁydrocarbon
. Does river back up to this !ocationor No | Ifriver is backed up: Water Color O G y Water Odor 03 Sanitary
) : ' lear £F Other

Are sediments observed in the line? Yes or No Are recoverable guantities of sediments presént intheline? Yes or No-

H sediments présent: ‘ Avg Depth of seds = in  Sed Depth Range = _in. tos. . 'in. '

Estimate'd dimensions of se'di'ment deposit: —_in. by in. OR 0O As faﬁ as can he seen

SITE DIAGRAM Include street mtersectfons/maln lines/laterals/catch basins/MH' s/pipe 5|zesl flow d|rect|0n/ driveways cuts
and extent of solids accumulatlon as well as subsampie locations. :

| SHIS coceecwr AT " x S, pal 7o 3 @ L i8N _
Colll T Z_GC/fM/O(/ AR MQ@/ S8 JA '
/2_//9/&/,%0 M/féﬁ%?my ONS 102 40 oy TS

seg e WTISHY.
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distribution (estimated percentages):

Date: | SECTION 2 - SAMPLE COLLECTION REPORT Node:. | Poit ot
2> /5 lapmera | Z2C-Y
Sampiing Equipment: IE/ Stainless steel utensil & stainless steel receptacle I::l Other (Descrlbe)
Equipment Decontamination process: gy]{e,- SOP 7.013 -0 Deviations (Describe) ‘
Sahﬁple-d_ate: ‘Sample time: Sample !dentlﬁcatlon Code (IL-XX-NNNNNN- mmyy)
S-22-0" | 0929 AAMHOZ9 @i RC |
Sampie location: 0 From MH chamber O From line If from line, segment is From Node _To Node
E4 ol Crlil SR N . :
Sample collection techhique: Per SOP5.01b O Devi ions (describe below)
Visual and olfactory observations: 'D/Sheen Color of sampie O Grey
' m Dlscoloratlon — @ Other (describe)
 Sample composition/particle size  giyaiay £, Sand X057 Fine Gravel Coarse Gravel Debris—___

Decomposed Organics

Other (describe)_A/© <N R4S

O Wood
O Metal

O Large rocks
O Plastic

If present, type of debris in sample Removed debris? O Yes (Type & Am_o:unt) eNo

O Organics T Paper

Compositing notes

E/t{er SOP5.01b O Deviations (descrlbe)

""'_.::._umber sxze full or partlal)? 5 ] .

If not 'enough sample to fil} aII of the jars, list jars
collected and related analytes sampled (as per
analyte priority fist in work order).

| Amount Full W Target Ana!yses

Jar Size

Duplicate sample collected? @

Duplicate sample identification # on COC:

Overview of node showing drainage area

Filehame(s):

Filename:

I Plan view of sediments inline
Homdgenized sample (s_édiment in bowl) Filename:

| other?

Filename(s):
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/92 Wﬁ/’]}}lgﬂ Pf?m"/" SamplelD

L
Prolect Name/‘%?/?/w é%/%m K U S TICLTHAS -
Sampling Team: WO/Z /155, Date: _ | Arrival Time: - | Pomt Code: AT
L, O egs” | $-27-0DT 07 44 1w 3] "W’ il
_ Basm 27 o Node: AAM 077 _— A\é’éf'ese )’ . ¥

' Current,weather ol 0/2£/ CCCM//;V
Date and time of last known/ramfail/ 5/?\.,\ /!5 Hﬁ(/g

SECTION 1 PRE-SAMPLING VISUAL OBSERVATION REPORT = .
s there watermhne" or No . If present, wate‘r ls:@ or Standing ‘Depth of water= in  Rate of flow = fps

et o : . ) O Brown O Hydrocarbon
o _"D'bes river back up to this location? Yes or No | I river is ba;?éup: Water Color O Grey . Water Odor [ Sanitary
e : - O Clear L ~ 0 Other

Are sediments observed in the ling? Yes o Are recoverable quantities of sediments present in the line? Yes or No .

If sed’iments.present: Avg Depth ofseds = in  Sed Depth Range = into__ _‘in. '

B .Eis'fil.fr'iated dimensions of sediment deposit; in. by in. OR O As far as can be seen

R -7SITE DIAGRAM Include street intersections/main lines/laterals/catch basms!NIH s/pipe sizes/ ﬂow direction/ driveways '_cuts _
.and extent of sohds accumulatlon as well as subsample locations. P . L A '

T 550’10“ T
A0y _ 4\___}‘/

y/z.z <Oy SH rz»%x
¢ X R ROEEUN 0//0/?

Ao LISIBUE 37T <4
U THE LIME
ItJ, vy 7’})&‘ L/#fé
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pate: ._ SEC p A . \ .. Node: Point Code:
f*Z?wU | TION 2 SAMELE COLLECTION REPORT AAROTT | 99 9w
Sampling Equipment: wStainless steel utensil & stainless steel receptacle O Other (Describe) %%’_ g;\;

Equnpment Decontamination process:  m.per SOP 7.01a O Deviations (Describe)

ff_Sample date S_a_mp_le time: -I"Sample Ident|f|cat|on Code (IL-XX-NNNNNN- mmyy) '
S =271 /o0y AN O7) 6o oeressr i
Sample Iocation: O From MH chamber m’ﬁom ling If from line, segment is From Node To Node

Sample eollection technique: 0O Pe

rSOP5.01b O Deviations (describe below)

O Odor O Brown
Visual and olfactory observations: "'El?’fsrreen = Color of sample 0O Grey
S 0 Discoloration wOther (describe)/, (é&z %d@’
Sample composition/particle size  gjjyc|ay Sand Fine Gravel Coarse Gravel ___ Debris

distribution (estimated percentages):

S\ Decomposed Organics

Other (describe)

if present, type of debris in sample O Metal O Plastic

O Wood O Large rocks : A -
Removed debris? O Yes (Type &Amo.unt) O No

00 Organics O Paper

Composntmg notes O Per SOPS.

O1b 0 Deviations (descr:be)

'ESampfe Jars Coliected (number s;ze full or part|al)’? g

analyte priority list in work order).

If not enough sample to fill all of the jars, listjars | ﬂ-; Jar Size - - ~ AmountFull =] ...
collected and related analytes sampled (as per ' )

by Y bedras

Duplicate sample collected? Y/N

Duplicate'sample identification # on

COC: Dhagr 10 Mare

SECTION 3- PHOT.GRAPH L.G e

Overview of node showmg drainage area Filename(s):
Plan view of sediments inline Filename:
- Homogenlzed sample (sediment in bowl) - Filename;
-. : Other? |

Filename(s).
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N g4 o LA e z
S;jc;)(ling;j; KL&//;S//’Z //755 Date: 27- /J AmvaI/’Tcl;wje'ﬁr _ Point Code: >7 | ‘ ( A IDW\
Basin: . 2 L NOdeﬂ‘M O ‘ Address: WW“}
Current weather LHRA /9 /Qi/ SZ’/Z/Z/V - : :
Date and tlme of last knowf rainfaf: 5/9“' / 15 _}_M . '6
: : 'SECTION 1 - PRE- SAMPLING VISUAL OBSERVATION REPORT'

| 1s there water mllne’@ orNo | If present, water is: Flowing or "Stgnding Depthof water=__/__in  Rate of flow = _prs
8 L . ' ' O Brown ~ @fiydrocarbon
Does river back'up 'to_'thiS' 10cat_i9n?€‘es-or—Nm If river is backed up: .W‘fater Color g;g‘%gr Waiter Odor g g?#eitfl’y
Are sediments observed in the--li_né?_ or No Are recoverable quantites of sediments pfeseﬁt in the line? @r No

) .|l If sediments present: Avg Depth of seds = 2 Cin Sed Depth Range = Q.d’—" in, to l C  in

%in. OR ﬂ]/As/far as can be seen

Esti'nﬁa:ted'dimen‘sions of sedimeht d'eposit /6 - in. by

- I SITE DIAGRAM: Include street intersections/main Imesl[aterals/catch basins/MH's/pipe srzes:r flow direction/ dnveways cuts
| and extent of solids accumulation as well as subsample igcations. . L

e

R Page 1 of 2




.y " SECTION 2 - SAMPLE COLLECTION REPORT S oo

Sampling Equipment: E!.S@wless steel utensil & stainless steel receptacle 1 Other (Describe) 3-iow

Equipment Decontamination process: @Dt{SOP 7.01a O Deviations (Describe)

"'.‘S‘a_rﬁple .d.ate:_ " | Sample time: . Sample |dentification Code (IL-XX NNNNNN-mmyy) '

29457 4O e} (R

<Ay

A
Sampie location: O From MH chamber _I‘IVFém line If from line, segment is From I\ﬁgﬂ 030 ToNode _.
2 - I C LIRS
Sample collection technique: O Per SOP5.01b 0 Deviations (describe below)
& LI ACRESS P1ox
O Cdor O Brown
Visual and olfactory observations: O Sheen _ Color of sample O Grey
mi Dlscoioratlon O Other (descrlbe)
.Sample composition/particle size SilyClay Q Sand ; ﬁg ) Fine Gravel 20 Coarse Gravel _s,n Debrrs &S
d|s_tr|b.utron_ (estimated percentages): Decomposed Organics ____ Other (descrlbe)
& Wood O Large rocks |
If present, type of debris in sample 0 Metal o Plastic Removed debris? E/ ge:s égygpeg &ﬁAﬂmE%tz, O No -
S s @ Organics O Paper -

Compositing notes E'I/ Per SOP5.01b O Deviations (descnbe) .

- ;"S'a'm'pl'e Jars Collected (number snze full or. partlal)'? } 58 4/ 0} %{/L C.

If not enough sampie to fill all of the jars, list jars | Jar Slze Amoun{ Full -} Target Analyses

jcollected and related analytes sampled (as per

analyte priority list in work order). -

Duplicate sample collected? Y/N

L i

Duplicate sample identification # on COC:

SECTION 3 PHOTOGRAPH LOG

Overview of node showing dramage area Fiienam_e(s):
Plan view of sediments inline _ | Filename:
Hd.mogenized semple {sediment in bowl) Filename:r
Othler? | : o Filename(s):
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1 Project Name: ORY LR ZVEEJT TR

/@274/94@ /7%-/2/365’( 5/,(,5};4, | LR ST A7 ﬂgj . \
Sampflng Team: [(/Q" Hj) Date; Arrival Tlme POlntCode e -Safrﬂ’//j;dd; =7
S/, pﬁ%~ é/é‘) S 217//‘;:\ YN 2 2- /qw?z.éz. v
Basin; é__l Nodeﬂﬂﬂ O7Q Address: N _ ISV\/
Current weather: [7/! 2 0/2‘/ S‘UZ/,Vy | ) ?\}u

Date and tlme of tast known ramfal/ 5 /9‘*’(.”5 '7"%'!(,(,

SECTION 1- PRE- SAMPLING VISUAL OBSERVATION REPORT

Is there water mhne?or No. if present water:sQoww@o Standlng Pepth of water = : 'in Rate of flow = ] fps

1 Brown 0 Hydrocarbon
Does river back up to this location? Yes or No | If river is backed up Water Color E)Zrey Water Odor O Sanitary
Clear - 1 Other

Are sediments observed in the line? @ or \Eb) Are recoverable quantities of sediments present in the line?@or No

If sediments present: Avg Depth of seds = \_S in  Sed Depth Range = ak i in. to LT in.

Estimated dimensions of sediment deposit: LE‘ in. by _\rn OR E/As far as can be seen

" I'SITE DIAGRAM: Include stréet intersections/main Imes/laterals/catch basins/MH's/pipe sizes/ flow direction/ drlveways cuts
b and extent of SOlldS accumulatlon as well as subsample locations. ci

P{' ’ L g:ybw ‘%law SM-f[E.
NI W 1. 18w 2
-2 x—J'_'ga

olw wﬁ'}hu l%ow P A 3.3-._.\9‘ wip@...

B

40Nt wipe __ |
N M

ofangl Pire ol
S mﬂnP““fp‘\w‘ s i’K
\g\a pron SEefd '
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;'.Date Ry . : SECTION 2 - SAMPLE COLLECTION REPORT Node: Point Code:
S/~ SETZRY

Sampling Equipment: Eu/S(tainless steel utensil & stainless steel receptacle 0 Other (Describe)

Equipment Decontamination process: g‘/{er SOP 7.01a 1 Deviations (Describe)

,.Samp!e date | Sample time: ' Sample identlflcatlon Code (IL-XX-~ NNNNNN mmyy)
=27~ /f ' /2_0‘7 - A e :
- h{/} M{J h&m a‘P Ma
Sample lfocation: u:f/rom I\?H chamber rom line If from line, segment is chmNMNode 4 6
Sample collection technique: er SOP5.01b O Deviations (describe below)
o Odor 1 @Brown & A 1é
Visual and olfactory observations: O Sheen Color of sample o Grey e 1“‘ '
: O Discoloration wDther (descrlbe) TRAGEE
» o l@g
Sample composition/particle size SilvClay _v/.  Sand Fine Gravel Coarse Gravel Debris

distribution (estimated percentages): Decomposed Organics Other (describe)

O Wood O Large rocks
If present, type of debris in sample o Metal 0 Plastic Removed debris?
0 Organics [ Paper

O Yes (Type & Amount) a No

Composntlng notes 12/ Per SOPS5,. 01b ‘0 Deviations (descrlbe)

ollected (number size, full or partlal / ’7’ 02'

I not enough sample to fill all of the jars, list jars ~ JarSize | AmountFull R Target Analyses
icollected and related analytes sampled (as per ' ' '
analyte prlorlty list in work order).

Lok i Hare ) Duplicate sample collected? YIN

™

- Duplicate sample identification # on COC:

PH'O.--__.'OGRAPH tog -

ECTION 3
Overview of node showing dramage area Filename(s):
Plan view of sediments inline ' - F‘ilename:
'Homogenlzed sample (sedlment in bowl) File.name:
1 other? | Filename(s)

Page 2 of 2 .




" INLINE ¢ ;_DI;MENT SAMPLING FIELD DATA SHEET
Project Name: PmH M Ha:haw- Basin @'\?- Suee, !w Sample ID: 2

Samphng Team: Arrival Time: Point Codé

/35w RSP, PHA ol (236 |
Basin: | //}\?’ I_\lodg: AAM .y, éy Address:

Current weather: _,
Sm M\

Date and time of last knoH rainfal: '3/;}5_‘/1 g +ra L6

1B, aszf,;mm

SECTION 1 - PRE-SAMPLING VISUAL OBSERVATION REPORT

Is there waterin_rine’?@o No A If present, water |s.@ or Standing Depth of water = ; in Rate of ﬂow-0<5 fps

: . O Brown EI Hydrocarbon
Does river back up to this location? Yes or@ ifriver is backed up:  Water Color 0O Grey Water Odor - O Sahitary

_ ‘ " M Clear - O Other
Are sediments observed in the Hne or No Are recoverable quantities of sediments present in the line? .\Gs\jr No

If sedimenis present: Avg Depth of seds = @: in  Sed Depth Range = — in. to in.

Estimatéd dirensions of sediment deposit: in. by in. OR ‘IE/AS far as can be seen

SITE DIAGRAM: Include street intersections/main Iines/laterafs/catch basins/MH' s/pipe srzesf ftow direction/ drlveways cuts
and extent of solids accumulation as well as subsample locations.
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/

o Organlcs e} Paper

Dae /iy 'SECTION 2 - SAMPLE COLLECTION REPORT | Node: | Point Code:
--5:/&7/!5 L T i i ' AANMOTL| 43 ) 7wisd
: . - et . . - . *2 (B
Sampling Equipment: Stainless steel utensil & stainless steel receptacie 0 Other (Describe)
Equipment Decontamination process: E:/Ié’er SOP 7.01a O Deviations (Describe)
Sample date:” .| Sample time: Sample Identification Code (IL-XX-NNNNNN-mmyy) =
' ‘ S Dy i oS AT
Sample location: -0 From MH chamber From _Iir,]e If from line, segment is From Nade—-—-«—?Fe-NUu‘“ .
: P
Sample collection technigue: El/éer SOP5.01b 0 Deviations {(describe below)
: 'O Odor o Brown
Visual and olfactory observations: & Sheen Color of sample @ Grey
o Discoloration 11 Other {describe)
_Sample composition/particle size  gjyciay sand 58 Fine Gravel Coarse Gravel 25 _ Debris
distribution (estimated percentages): Decomposed Organics Other (describe - s
- O Wood m_arge rocks m/( o
If present, type of debris in sample O Metat - 13 Plastic es rType & Amount) O No -

Removed debris?. —

Composatlng notes |:a~E/er SOPRS. 01b 0 Deviations (descnbe)

S_"mple J"‘ 5 Coliei ed (number S|ze full r partia 2

oz

| AmountFull | '

]

If not enough sample fo fill all of the jars, list jars
collected and related analytes sampled (as per
analyte priority list in work order).

Duplicate sample collected? Y/N

Overview of node showing drainage area Filename(s):
Plan view of sedlments inline Filename: |
Homogenized s_a_mp_le (sediment in bowl) | Filename:
Other? .' Filename(s).
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Project NamelP ‘Ham:l “‘M‘LL}( _ 0‘23& ‘5% ’ins/. Sa_mple ID: § oo

.| Sampling Team:

Arrival Time: Point Code:

M35 bR, :5!36- PRA 5/57/ V36 20 _ le A2 AOw e

Basm 3/,)\

| Node: AAM 08 b Address: 93_.31\0,

Current weather:

S;A*/Iv\'\'}

Date and time of last known éinfal[: 5 /ng / !5 - +M ",

SECTION 1. PRE- SAMPLING VISUAL OBSERVATION REPORT

Is there water Jnhne?r No If present, water as@r Standing Depth of water = 25 in  Rate of flow = _&Sfps

’ ) . 0O Brown m’ Hydrocarb'on
Does river back up to this location? Yes o\r{ Na) | if river is backed up: Water Color O @Grey Water Odor [ Sanitary
Clear ' 0 Other
Are sediments observed in the ling? or No Are recoverable quantities of sediments present in the line? @ or No

If sediments present:

Avg Depth of seds = 7 in Sed Depth Range = ; in. to (-j in.

Estimated dimensions of sediment deposit: % in. by in. OR IE/AS far as can be seen

SITE DIAGRAM: Include street intersections/main lines/laterals/catch basins/MH' s/pipe sizes/ flow dlrectlon/ driveways cuis
and extent of solids accumulation as well as subsampre locations.

N1

S&wf h "fh“;“&m j
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E:';::D " ) — —
e 5 /@ 7/ 6 | SECTIONZ- SAMPLE COLLECTION REPORT | Nec 0 Fn ot
.Sampllng Equipment O @(alnless steel utensil & stainless steel receptacle O Other (Describe) g; %‘? ‘:JM'

Equipment Decontamination process: m@ér SOP 7.01ta O Deviations (Describe)

‘Sampledate: | Sampletime: . | Sample Identfication Code (IL-XX-NNNNNN-mmyy)
R m/ _ down P Con oF ﬁ%ﬂf\&ﬂb
Sample location: O From MH chamber From line If from line, segment is From Node - To Node

Sample collection technique: -\D/ger SOP5.01b 8 Deviations (describe below)

& Odor letnn gﬁfown

Visual and olfactory observations: O Sheen . ‘ Color of sample ®Grey
O Discoloration - 0O Other {describe)

Sample composition/particle size Sit'Clay ____ Sand 35 Fine Gravel 50 Coarse Gravel 79 Debris __
7 distribution {estimated percentages): Decomposed Organlcs Other (describe)

o Wood Marge rocks ‘ E/

If present, type of debris in sample O Metal O Plastic Removed debris? - Jes (T‘)gacex& Am‘?_““? o No

/ ' 0O Organics O Paper - ¢

Composmng notes D\Pér SOP5.01b O Deviations (descnbe)

Sample Jars Colfected (number size, full or partlal)'? T

If not enough sample to fill alt of the jars, list jars “JarSize - | ‘Amount Full
collected and related analytes sampled (as per
Ll 2 Pu //

analyte priority list in work order).

Duplicate sample collected? Y/N

Duplicate sample identification # on COC: - D D Mere

~ SECTION 3 - PHOTOGRAPH LOG

{ Overview of node showing drainage area Filename(s):
Plan view of sediments inline ' ' Filename:
Homogenized sam‘ble ('sediment in bowl) : Filena.me:
Other? Filename(s):
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Project Name: Portland Harbor — Basin 22 Dry Weather Sheen Investigation | Sample ID: If COIW" A w

| WCR,PHA,+ - ~Q o0 $2-2

Sampling Team: MJS, ECH, Date: 5/28/15 Arrival Time: | Point Code: 12’ M P Y
g S

o . A J .
Basin: 22 Node: A@@ { [MV&,{ Address:
- 059 L dod WMer ‘

Current weather: Sunny, 60s in morning — 80s in afternoon

Date and time of last known rainfall: ~%” on 5/11/15, ~1/10” on 5/12/15

If present, waterds: Flowing’ or Standing Depth of water = (( (Z in  Rate of flow = (D fps

p——
0 Brown 0 Hydrocarbon
Does river back up to this location? Yes o{@ If river is backed up:  Water Color g Grey Water Odor g (S)ﬂmry
) T

Clear

Are sediments observed in the line? Yes or@ Are recoverable quantities of sedimehts presentin the line? Yes o

in.

If sediments present: Avg Depth of seds = in Sed Depth Range = in. to

Estimated dimensions of sediment deposit: in. by in. OR [ Asfaras can be seen

'SITE DIAGRAM: Include street intersections/main Ilnesllaterals/catch basins/MH's/pipe sizes/ flow direction/ drlveways cuts

and extent of solids accumulation as well as subsample locations.

’%\é Buipe fognlion | i o 224\
| l@i‘f( W -Lﬁyam 5{‘@0&/2 t\&(—?:‘(
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e oEG O : o B =60 040 1 IN REF S e
S A OIS VpS s R st R B T O
e O s S B R AR R R AR R R e )

Sampling Equipment: 0O Stainless steel utensil & stainless steel réceptacle ] Other(Descn‘be)

Equipment Decontamination process: 1 Per SOP 7.01a D Deviations (Describe)

—

' Sample location: '_D From MH chamber 0 From line If from line, segment is From Node ToNode ‘

Sample collecﬁon"techniquez O PerSOP5.01b O Deviations (describe below)

‘ﬁ‘ odor | camt O Brown

Visual and olfactory observations: ‘1;( Sheen 8 Color of sample 00 Grey
' )‘4 Discoloration : 0 Other (describe)

Sample composition/particle size

~ ! iit/Cla Fi I C Gravel Debri
distribution (estimated percentages): SiClay____. Sand____ Finelrmyel .. Coarse Srave — eons

Decomposed Organics Other (describe)

, a Wood O Large rocks e
If present, type of debris in sample O Metal o Plastic Removed debris? = Yes (Type & Amount) o No -
O Organics O Paper '

Compositing notes 0 Per SOP5.01b 1 Deviations (describe)

| BREET =

e MR R

If not enough sample to fill all of the jars, list jars
- |collected and related analytes sampled (as per
- lanalyte priority list in work order).

Lab ID Here - . . : - |Duplicate sample collected? Y/N

Duplicate sample identification # on COC:  {Dup ID Here

vrviw of nod on drainage area - Filename(s):
‘Plan view of sediments inline : - | Filename:
ﬁ_ ‘Homogenized sample (sediment in bowl) Filename:

Other? » Filename(s):
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Pro;ect Name. Portland I-larbor Basm 22 Dry Weather Sheen !nvestlgatlon

Sampling Team: MJS, ECH, Date: 5/28/15 Arrival Tiinoea)/[ Point Code: z ? ;g
&

WCR, PHA, +
Basin: 22 Node: M@ /i 01 4,{ Address:

Current weather: Sunny, 60s in morning — 80s in afternoon

Date and time of last known rainfall: ~%” on 5/11/15, ~1/10” on 5/12/15

, . < /4
Is there water inlin d“or Standin Depth of water = in Rate of flow = fps
- ot [(44‘0\/0( = i),-“ “4 £ 25
BBown /7 O Hydrocarbon
Does river back up to this location? Yes If river is backed up: Water Color O Grey Water Odor O Sanitary
: O Clear . O Other

Are sediments observed in the line? / @ or No - Are gcoVerable quantities Qf sedimen present infthe line? r No
Ne %43’“ 51U T i ‘

Y Whal A —)A’
i . oW a_,./( W

If sediments present Avg Depth of seds = % in Sed Depth Range - C - o a q %/( A

4 y { ] ;; s 21 %

Fa)

_—-——.—-—

_,:m. m-"' -“7'
‘-'7—(;?#{:1 i /) L

SITE DIAGRAM Include street mt%tlonssmaln Imes/laterals/catch basins/MH's/pipe snzesl flow direction/ driveways cuts
and extent,of solids accumulation as well as subsample locations. v

Can be seen

L ¢

Estimated dimensions 8f wﬁe td ;lkslf(y *

(042 Wi 24 v,

Jdervacl Mu

.y ‘meoWﬁe‘H

gvaww “oN-OPF” Q"
- gige |

XXX 2 bz aneple
.. v on 3
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| Sampling Equnpment \FQ'Stamless steel utensil & stainless steel receptacle O Other (Describe)

» /
’ Equnpment Decontamination process: "g(Per SOP 7.01a

0 Deviations (Describe)

Sample Iocathn' [u] From MH chamber rom line If from line, segment is From Node, To Node
| ‘i/(h/ { m‘é‘% Ai VLtM b .dAI'ﬂ\MA
. s
Sample collectm\féchnique: Per SOP5%’§1 b D%tlons (describe below)
‘o Odor 0 Brown
~ Visual and olfactory observations: Sheen /Ly ‘/( LoAAT_ | Color of sample ‘5 Grey
e : O Discoloration' Other (describe)

.Sample composition/particle size

Silt/Clay _“~ 0 Sand& Fine Gravel 0 Coarse Gravelz Debris

distribution (estimated percentages): ‘Decomposed Organics C Other (descrlbe)

If present, type of debris in sample

ﬁ(\Wood

01 Large rocks
a Plastic

etal i
rganics O Paper

Composmng notes

- fIf not enough sample to fill all of the jars, list jars
-Jcollected and related analytes sampled (as per
© {analyte priority list in work order).

g/Per SOP5.01b O Deviations (des ribe)

fLab iD Here

Duplicate sample collected? Y/i(/})

Duplicate sample identification # on COC:

Dup 1D Here

Overview of node showing drainage area Filename(s):
Plan view of sediments inline Filename:
Homogenized sample (sediment in bowl) Filename:
Other? Fitename(s):

Page 2 of 2



Project Name: Portland Harbor -~ Basin 22 Dry Weather Sheen Investigation

Sampling Team: MJS, ECH, Date: 5/28/15 | Arrival Time: 7 Point Code: @%ﬂ
1) 2 N!

WCR, PHA, +

Basin: 22 Node: M/ V {,{6@ | Address:

Current weather: Sunny, 60s in morning ~ 80s in afternoon

*

Date and time of last known rainfall: ~%” on 5/11/15, ~1/10” on 5/12/15

If present, water is: Flowing or Standing Depth of water = ( in Rate of ﬂow -Q O fps

AL ~
v Pk ~ O Brown : m| Hydrocarbon
Does river back Up to this location? Yes of No ) If river is backed up: . Water Color  [J Grey Water Odor L Sanitary
A O Clear O Other

; —
Are sediments observed in the line? Yes or z@ Are recoverable quantities of sediments present in the line? Yes 0@3

If sediments present: A\;Q Depth of seds = in Sed Depth Range = in. to in.

Estimated dimensions of sediment deposit: in. by in. OR [ Asfaras can be seen

v SITE DIAGRAM: include s?'eet intersections/main lines/flaterals/catch basms/MH's/plpe sizes/ flow direction/ driveways cuts
and extent of SOIIdS accunfty 3t|on as well as subsampie locations.

W ’ ) Q ,abw”ﬂ) ]7 tm./i?t;oc(’"t(bz,s e Bt +¢w..m!/0)§

Fééé(lw »‘-V\'—
ol

L ;
l G [Z‘-’(-X,d Am& d/\acw\,w

Lenpgp - Oirairi

| y &
L lﬂ“ VA ?L??ww Waﬁjw

Ytu P«c‘(\w"e Pr Wall

La Va5 WA “,W/dx,%’t‘h/fb)

vn MQ/(/"T@
ipe- T
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| Sampling Equipment: O Stainless steel utensil & stainless steel receptacle [ Other (Describe)

O Deviations (Describe)

5

| Equipment Decontamination process: Per SOP 7.01a

7

O From MH chamber 0 From line ~ If from line, segment is From Node To Node

Sample location:

Sample collection technique: 0O Per SOP5.01b O Deviations. (describe below)

o Odor O Brown
Visual and olfactory observations: o Sheen Color of sample C1 Grey _
O Discoloration 01 Other (describe)
‘Sample composition/particle size  gjiy/Clay ‘Sand Fine Gravel Coarse Gravel ____ Debris
distribution (estimated percentages):  pecomposed Organics ____ Other (describe) i

0 Wood o Large rocks
If present, type of debris in sample O Metal o Plastic Removed debris
0O Organics & Paper

o O Yes (Type & Amount) O No

Compositing notes 00 Per SOP5.01b O Deviations (describe)

: SR :
i !

collected and related analytes sampled {as per
analyte priority list in work order).

- |Lab (D Here ’ ~ |Duplicate sample collected? Y/N

Duplicate sample identification # on COC: Dup 1D Here

Overview of node showing drainage area Filename(s):

Plan view of sediments inline Filename:

Homogenized sample (sediment in bowl) Filename:
Other? ' Filename(s):
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Project Name: Portland Harbor — Basin 22 Dry Weather Sheen Investigation

Sampling Team: MJS, ECH, Date: 5/28/15 Arrival "’I'ime: Point Code:
WCR, PHA, + (M43

Basin: 22 Node: )A(M . q,q % Address:

Current weather: Sunny, 60s in morning — 80s in afternoon

Date and time of last known rainfall: ~%” on 5/11/15, ~1/10” on 5/12/15

in ARate of ﬂow > fps

' (/L " e e
If present, water is: r Standing Depth of water = i

~ : O Brown O Hydrocarbon
Does river back up to this location? Yes af No J> {friveris backed up:  Water Color O Grey Water Odor 0O Sanitary
O Clear O Other

Are sediments observed in the line? Yes o Are recoverable quantities of sediments present in the line? “Yes or@

If sediments present: Avg Depth of seds = in Sed Depth Range = in. to ' in.

Estimated dimensions of sediment deposit: in. by in. OR O Asfaras canbe seen

SITE DIAGRAM: Include street intersections/main lines/laterals/catch basins/MH's/pipe sizes/ flow direction/ driveways cuts
and extent of solids accumulation as well as subsample locations.

N Y %Wx%ww

‘ﬂ""% Z“

[44«,‘/,&(@7’2' %ZW

B
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Sampling Equipment:

0 Stainless steel utensil & stainless steel receptacle

3 Other (Describe)

Sample location: O From MH chamber & From line

a O Deviations (Describe)
i

If from line, segment is From Node To Node

Sample collection technique: 0O Per SOP5.01b O Deviations (describe below)

Visual and olfactory observations:

o Odor

31 Brown

o Sheen Color of sémple O Grey -

O Discoloration

g Other (describe)

Sample composition/particle size
distribution (estimated percentages):

Silt/Clay Sand Fine Gravel Coarse Gravel Debris

Decomposed Organics Other (describe)

If present, type of debris in sample

o Wood O Large rocks
O Metal O Plastic Removed debri
O Organics O Paper

o O Yes (Type & Amount)

1 No

-{analyte priority list in work order).

collected and related analytes sampled (as per

5

Lab iD Here

Duplicate sample collected? Y/N

Duplicate sample identification # on COC: Dup ID Here

Overview of node showig drainage areav Filename(s):
Plan view of sediments inline Filename:
Homogenized sample (sediment in bowl) Filename:
Other? Filename(s):
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Prolect Name: Portland Harbor - Basln 22 Dry Weather Sheen Investlgation Sample ID:

Sampling Team: MJS, ECH, Date: 5/28/15 Arrival Tlme. Point Code:
WCR, PHA, + e 9’

Basin: 22 Node: W #&1 l o Address:

Current weather: Sunny, 60s in morning - 80s in afternoon

Date and time of last known rainfall: ~%"” on 5/11115, ~1/10"” on 5/12/15

0 gm Rate of flow = Lgps

owing Stand‘ ing Depth of water =

: e [J Brown 0 Hydrocarbon
Does river back up to this location? Yes of No.' If river is backed up:  Water Color O Grey Water Odor O Sanitary
’ . [1 Clear [ Other

Are sediments observed in the Iine( Y’e§or No Are recov gb\le quantities of sedi@ents prlesent inthe line? Yes @ )

A A, A S g b LV (
3507 «L ; x
If sediments present: Avg Depth of seds = \ / 2 in Sed Depth ﬂane = U %/ in. & m Wﬁ’&
: "'( !
Estimated dimensions of sediment deposit: ’ 02 in. by f? O _in. OR O Asfarascanbe seen

9-—1 )
3 I
SITE DIAGRAM: Include street mtersectloﬁs/maln lines/laterals/catch basmslMH s/pipe sizes/ flow direction/ dnveways cuts
and §xtent of solids accumulation as well as subsample locatlons

N

AL
o.o h e

ch\l/\alL N -ﬁzuf’muw

U‘Z av e /'M0+ 44P4A

<«
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Sample location: 0O From MH chamber )ﬁ:rom line If from line, segment is From Node To Node

Sample collection techmé Per SOP5.01b 0 Deviations (describe below)
{

0 47 UV\ v ‘ [ ] \
Coavane TV avel and Small g bb1e V A ey e O fpa/l\o.y"\
J o Odor _ Brown '¢ Ce vu'{)e EZI )
Visual and olfactory observations: O Sheen Color of sample /0 Grey _
NeNE o Discoloration O Other (describe) ~

Samplacumpoaion pericsize SiIthl'ay_&' Sand% Fine Grave‘SCZ Coarse Gravei%' Debris (3 |
distribution (estimated percentages). - pecomposed Organicsm_Q Other (describe)___ o

O Wood O Large rocks
If present, type of debris in sample 1 Metal O Plastic Removed debris? O Yes (Type & Amount)

0 Organics 0O Paper

collected and related analytes sampled (as per
analyte priority list in work order).

3 Vi
Lab iD Here Duplicate sample collected? Y@
Duplicate sample identification # on COC: Dup ID Here

Overview of node showing drainage area | Fileame(s):
Plan view of sediments inline Filename:
Homogenized sample (sediment in bowl) Filename:
Other? | Filename(s):
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PrOJect Name Portland Harbor — Basin 22 Dry Weather Sheen lnvestlgatlon Sample ID:e

Sampling Team: MJS, ECH, Date: 5/28/15 Arriv%Tigﬁ{ Point Code:
WCR, PHA, + '

Basin: 22 Node:  AMAM () 7,% Address:

Current weather: Sunny, 60s in morning — 80s in afternoon

Date and time of last known rainfall: ~%” on 5/11/15, ~1/10” on 5/12/116

If present, water §: 0

Is there water inline? Yes Yor No r Standing Depth of water= f i in Rate of ﬂow=0

F!owing

S

— 7 e - O Brown o Hydrocarbon
Does river back up to this location? Yes of'No | Jfriver is backed up:  Water Color O Grey Water Odor [1 Sanitary
) : O Clear O Other
Are sediments observed in the line? (\79901' No Are recoverable quantities of sediments present in the line?, or No
If sediments present: Avg Depth of seds = i ___in  Sed Depth Range = Q’ in. to 6 in.
Estimated dimensions of sediment deposit: /27 in. by in. OR X As far as can be seen

SITE DIAGRAM: Include street mtetsectxons/mjm lmesllateralslcatch basins/MH's/pipe sizes/ flow direc :jnl driveways cuts

and extent of solids accumulation as well as subsample locations. l‘{ d g c,;% " Z/(

'><>§( 2ed S W%W‘S

AN
Lt
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Sampling Equipment: b(s,tainless steel utensil & stainless steel receptacle O Other (Describe)

R oy

; xognlac

Equipment Decontamination process:

aY

s fPer SOP 7.01a O Deviations (Describe)

Sample location: Fro MH chamber }(Erom line I
0 V& olF pin sy

If from line, segment is From Node To Node

Sample collection techniquez\ﬁPer SOP5.01b

0O Deviations (describe beiow)

Visual and olfactory observations:

NoNE

o Odor

O Sheen | Color of sample

O Discoloration

O Brown
Grey

‘T1 Other (describe)

Sample composition/particle size
distribution (estimated percentages):

" F
Silt/Clay 3 " Sand g@ Fine Gravel t@ Coarse Gravel ’7 Debris }*

Decomposed Organics

Other (describe)_

If present, type of debris in sample

a/ f)

o Wood
Metal

u

Composntmg notes K Per SOPS 01b

collected and related analytes sampled (a
analyte priority list in work order).

if not enough sample to fill all of the jars, list jars

s per

O Large rocks
O Plastic Removed debris?

O Yes (Type & Amount) ﬁQ‘l 5
/f ¢ Aol &

’h?a W"\”

mﬁm BT

S %z?

Jab 1D Here

Duplicate sample collected? \6\1 D

Duplicate sample identification # on COC:

Dup ID Here

Overview of node showing draiqége area Filename(s):
Plan view of sediments inliné ™" Filename:
Homogenized sample (sediment in bowl) Filename:
Other? Filename(s):
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Project Name: Portiand Harbor — Basin 22 Sheen Investigation Sampfe ID
Sampling Team: MJS, ECH, | Date: 6/3/15 Arrive@Tcizm’e/;y/r | Point Code: [‘)UZ’ MQJ,\_I,I M ’
WCR, PHA - |2 FP&—fot o hitevit
Basin: 22 Node: jj( ’g? ? 0{ Address: i

LY 799 pud 2 mmmm
Current weather: Overcast upwards of mid 60s | ¥ W«t/ "' ,!Z LA

Date and time of last known rainfall: ~Q:.2’.’ 1673_!2,015—6/2/201 5 ) M35

SECTION 1 - PRE-SAMPLING VI VISUAL OBSERVATION REPORT

.'|s there water rnhne(/ %or No If present, water :{:gwm ygtandmg Depth of water = i( 6 in Rafe of flow ﬁ Zcﬁ

D Brown B Hydrocarbon
Does river back up to this location? Yes or/No # If river is backed up:  Water Color &I Grey Water Odor O3 Sanitary
' ' 0 Clear 0 Other
I
Are sediments observed in the line? @or No Are re verable ntitigs of gediments present in the lme'? Ye r No
, - | t&ﬁ' (T4 Xo hpeuil ok (e il
. : 5 Mww, tnlets é/l/u{nvau»rtefrh
If sedimentis present: Avg Depth of seds = in Sed epth Range =
: (/AL —&0 v AT
Estimated dimensions of sediment deposit: 1 E 5 in. by in. OR X As far as can be seen

B [ "t - .
SITE DIAGRAM: Include street interseétions/maln ]tneglaterals/catch basins/MH's/pipe sizes/ flow direction/ driveways cuts
and extent of solids accumuiat!on as weil as subsample !ocatlons

l@" I cenfaing Pt 16"t (et enter
M=
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>0l | SECTION2-SAMPLE COLLECTIONREPORT Mt | rumooss

Sampling Equipment: S@‘Stainless steel utensil & stainless steel recepfacle 0 Other (Describe)

Equipment Decontamlnatlon process: *F@:e,- SOP 7.01g O Deviations (Describe)

:_.fSam le o te - Samp!e time: Sample Identlflcatlon Code (IL- XX—NNNNNN mmyy)
{

Sample location. O From MH chamber ‘}Z{From line

- )
).

J T © By
If from line, segment is From Node To Node

Sampie collectl n techmq F/‘Per SOP5.01b a Dewatlons {describe below)

(’0 25 bt 7' Dﬁ a% Wl/ww (B enter
gv/[‘ et zia\i‘:v 420‘4 eAavd abovt | DA,

r o

~ Odor _ 00, Brown
Visual and olfactory observations: Sheen Color of sample & Grey
‘ ‘ Discoloration O Other (describe)
‘Sample composition/particle size Siit/CIayZ % Sand Z"C! Fine Gravel //_’32 Coarse Gravel _Z@_ Debris }
distribution {estimated percentages): Decomposed Organics ____ Other (describe)
o | OWood O Large rocks . .
If present, type of debris in sample /%:Xnvetal 0 Plastic Removed debris? Yﬁs (1 pe & Amoun t 0 No
: g Organics O Paper @@bblﬂﬁ &l (,Gﬂ[/ 4 hl“"’[
Compositing notes ¥$er SOP5.01b O Deviations (describe) S\
iSample Jars Collected/(number size, full or partlal)’? L[ ) [ 9% ‘ UU/ JPV ' i

linot enough sample to fill all of the jars, list jars Jar 3*7-9 |- Amount Full , Target Analyses
collected and related analytes sampled (as per '
fanalyte priority list in work order).

Lab i Pl . Duplicate sample collected? Y@
L

| Duplicate sample identification # on COC:

i dv.erv.i-e;o\__f of nodle éhowing drainage area ' Fil.ehéme(s):
C Plan __\.riéw;.ofsediments inline | Filename:

.I-iom"o_g._]énized éamplé {sediment in bowl} | ‘Filena_fne: |

.O,thtér".'? e _ ‘ : o Filename(s):

.I_:-’age._'20f 2




E SEI!MENT SAMPLING FIELD DATA .S._--:_E "

Project Name: Portland Harbor— Basm 22 Sheen fnvestfgatlon Sample ID:

Sampling Team: MJS, ECH, Date: 6/3/15 Arrival Ti /mﬁ Point Code: *r 37
WCR, PHA ' 57— .

Basin: 22 Node: M(? 70[ Q{ @%’(«W""\ Jngddress:
- ' (o

Current weather: Overcast, upwards of mid 80s

Date and time of last known rainfall; ~0.2” 6/1/12015-6/2/2015

. SECTION 1 - PRE-SAMPLING VISUAL OBSERVATION REPORT

Is there water inline?r No If present, water is: Flowing ?i%g) Depth of water = 2/ _in Rate of flow = fps

: 3 Brown O Hydrocarbon
Does river back up to this location? Yes ¢f'No )If river is backed up:  Water Color [ Grey Water Odor O Sanitary
O Clear [1 Other

Are sediments observed in the line? /@r No Are recoverable quantities of sediments present in the Iineor No

If sediments present; Avg Depth of seds = l in  Sed Depth Range =

in.

vin. o )
TVt e

Estimafed 'dimensions of sediment deposit: p(} in. by in. OR ?{ As far as can be seen

SITE DIAGRAM: Include street intersections/main lines/laterals/catch basins/MH’ s/pipe sizes/ flow direction/ driveways cuts
1 and extent of solids accumulation as well as subsample locations. .

Gre ifu\w\? zpm/ AP 7’01&{
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;}Date (7/( 87 SECTION 2 - SAMPLE COLLECTION REPORT | Nedet | FointCode: -
Sampling Equipm'e'n't: %Stainless steel utensil & stainless steel receptacle D Other (Describe)
Equipment Decontamination process: ?@er SOP 7.01a D Deviations {(Describe)
: - T
Sample dgte: - Sam(ﬂe time: Sample Identification Code (IL-XX-NNNNNN- -mmyy)
G  %3-37 |
- . A PW@( F{—?‘Té
Sample location: O From MH chamber }/\From fline if from line, segment is From Node ToNode __ °
Sample collection technique: ?@er SOP5.01b O Deviations (describe below)
/lirn_/,;h\.l\é,/%) 2 o A7
L ) L A e g
: Odor 0 & Brown
Visual and olfactory observations; Sheen Color of sample ¥ Grey
Dlscglgjatlon Zay4 Other (describe)
‘ ‘» By vi/n/l'r'_ﬂ) 4 ~ -
Sample composition/particle size Silb’C? Send 30 meLSraveI O coarse Gravel% Debns@_

distribution (estimated percentages):; Decomposed Organics_ =5 _ Other (describe)

0 Wood A Large rocks
0 Metal O Plastic

Removed debris? ' Yos (Type &Amoqnt) /No
@A Organics O Paper _ ﬂj\l

If present, type of debris in sample

Composmng notes X{’er SOP5.01b 1 Deviations (descnbe

: L .;--Jar Slze

If not enough sample to fill all of the jars, list jars Amount FuII B
collected and related analytes sampied (as per

analyte priority list in work order).

Lty 12 Mere

Duplicate sample collected? Y@

Duplicate sémpfe identification # on COC: L

'SECTION 3-PHOTOGRAPHLOG

Over\new of node showmg dramage area

Filename(s).

Pfan view of sediments inline Filename:
Homogenized sample (sediment in bowl) Filename:
Other? Filename(s):
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Project Name: Portiand Harbor — Basin 22 Sheen Investigation Sample ID;
Sampling Team: MJS, ECH, Date: 6/3/15

Arrival Time: Point Code: | . .
WCR, PHA F 054 +2-38

Basin: 22 ' NodeM{\LP;{LQ @ /-ﬂ\ddress:

Current weather Overcast, upwards of mid 60s

R Date and time of last known rainfall: ~0.2” 6/1/2015-6/2/2015

SEC'I_'ION 1- PRE-SAMPLING VISUAL OBSERVAT!ON REPORT :

Is there watter inline? Ye§ or N!?c\ If present, water is: Flowing or Depth of water = Q.Mc,in Rate of ﬂow@fp‘s

no vy
- - O Brown - 0 Hydrocarbon
Does river back up to this location? Yes orfN If riveris backed-up:  Water Color O Grey Water Odor O Sanitary
: 3 : 3 A 1y O Clear O Cther
%) {\i lw"" lV\. l A ll/u, (199 747 A S iwl&‘
Are sediments observed i the line? Yes or No Are recoverable quantities of sedjments present in the line? or, No u
O M EANE N X v h A s an AL Ly, &
‘ 5 I IR G L O
if sedlments present: Avg Depth of seds = _“ & . in  Sed Depth Range = _| s ’Q’l to__ .
S TATH 2 v 70T
Estimated dimensions of sediment deposit: % in. by in. OR As far as can be seen

SITE DIAGRAM: Include street intersections/main lines/laterals/catch basins/MH's/pipe sizes/ flow direction/ -driveways cuts
and extent of solids accumulation as well as subsample locations. :

N |
W | 058 Zampted ged frum
) _ S/“ {uil_é’n[’ a\,kz&u-\L =B

v?zy'f‘maum ﬂpww(
Me el awher

M T3

[0 QoA

Na_38

. sy |
g ] EG& ]
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f;ﬁ.;Date : %lb . 1 S-EC_TI-ON 2'--SA.MPLE COLL,ECTIQN-REPORT | Node: - _. 'l‘_ Pginteodé:: '_ :

Samp!mg Equipment: PQStainless steel utensil & stainless steel receptacle O Other (Describe)

Equipment Decontamin/ation process. ){Per SOP 7.01a [ Deviations (Describe)

A

Sample Identific Gode (| NNNN-mmyy)

2 -38

:_’Sa ple_ fate:/ Sampie tim

A

—- A0
Sample location: [ From MH chamber From(line If from line, segment is From Node To Node
{
- ‘ / 44
Sample collection technique:\7(Per SQP5.01b O Deviations (describe below)
: O _Brown
Visual and offactory observations,/; Color of sample ¥ Grey
lOi‘I ﬁ &(6 i Other {describe)

u"vv\(_/ -
/

Sample composition/particle size Slit/Ciay Sand In() ane Gravel @ Coarse Gravel% Debris _ 2

distribution (estlmated percentages)' Decomposed Organics Other (descnbe)
T 0 O Wood O Large rocks - : |
If present ype of | in san%)le .0 Metal /{Plastic Removed debris? E;ﬁ/es (Type & /?TOLjnt) O No
f'Dmt TN O Organics 'O Paper 0.4 YAU ol W Z DTS \0/;_/6
B Composrcmg notes ;{Per SOP5.01b o Devuat|ons {describe) \ ' '
.:.Jars"_.Collected (number size, full of partlal)’P e (l ) ’l/{ @,% t /P"p{ I

if not enough sample to fill all of the jars, list jars Jar Slze | AmountFull -
* |collected and related analytes sampled (as per
[analyte priority list in work order).

Lab D Here - ' Duplicate sample collected? @

. | Duplicate sampie identification # on COC:

- SECTION 3-PHOTOGRAPHLOG

Over\;iew of node s"nowing drainage area _ ” | F ilename(s):
Plan view of sediments inline o L Filename:
‘Homogemzed sample (sedlment in bowl) Filename:
- Other? - Filename(s):

Fage 2 of 2




Project Name: Portland Harbor — Basin 22 Shéen Investigation

Sampling Team: MJS, ECH, Date; 6/3/15 Arrival ,Tin}j Point Code: g.g. - 3"\
WCR, PHA (.

Basin: 22 Node_ﬁﬁv,qe?ﬁ?—@m W 80@ Address:

Current weather; Overcast, upwards of mid 60s

Date and time of last known rainfafl; ~0.2" 6/1/2015-6/2/2015

SECTION 1- PRE-SAMPLING VISUAL OBSERVATION REPORT

Is there water inline? @or No If present, water is: Flowing or@) Depth of water /n/ﬁ @E, in Rate of flow = f 2 fps

) N 0O Brown [m] Hydrocarbon
Does river back up to this location? Yes g If river is backed up:  Water Color 1 Grey Water Odor O Sanitary :
_ ) ) O Clear 0O Other
za 22 P 3
Are sediments c:?served in t I;%a Are recoverable quantities of sediments present in the line? /@. No
JA g e rm,M'/M L e 2 x4/
If sediments present Avg Depth of seds ’{"Vq e in  Sed Depth Range = in. to in.

Estlmated dimensions _of sedimgnt deposit in. by in. OR 0O, As far as can be seen
Q}awn:feﬂ’—x ai@fpr %/‘ %aw@ %&Wft:/éc

SITE DIAGRAM Include street intersections/main Imesjiateralslcatch basins/MH's/pipe sn&es/ flow direction/ dnveways cuts
and extent of solids accumulation as well as subsampie Iocahons

N 193 samgled <cds |

oand (P9 e o]

. ._‘, T pé WQ"US
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5 h» ot ar
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5 Date

/3/((17

SECTION 2 - SAMPLE COLLECTION REPORT

Node: .| Point Qo,de::' B

Sampling Equipment: tainless steel utensil & stamless steel receptacle

O Other (Describe)

£

m:er SOP 7.01a O Deviations (Describe)

Eqmpment Decontamination process:
Sample time

"W %2

Sample Identificatiog C

NNNN- mmyy)

Samp[e Iocatlon O From MH chamber )'{From line-

If from line, segment is From

Qo NOE?’””

Sample collection technique: O Per SOP5.01b - ﬁDeviations {describe below)
N

A «Qmw/\ 04 Y moz a0

wolls g;?ua Ao lew Yoot

. .
TO6 ' ou 1l>L p<

O Organics O Paper

: Odor 244 O Brown
Visual and olfactory observations: Sheen Color of sample/ﬁ(grey _
: : Discoloration 01 Other {describe)
[ ] j :
- Sample composition/particle size Silt/Clay I d(b Sand Fine Gravel Coarse Gravel Debris
distribution (est:mated percentages). Decomposed Organics ‘Other (descmribe) T '
: 0 Wood O Large rocks . .
If present, type of debris in sample O Metal O Plastic Removed debris? Yes (Type & Amount) g No

| _Composmng notes g Per SOP5.01b %Dewatuons {describe) 03/2,@ a b AVE'S

: __Sample Jars Collected (number size, full or partial)?

(1) oz BT

Jar size | Amou_nt Full .

if not enough sample to fill all of the jars, list jars

" TargetAnalyses

leollected and related analytes sampled (as per

analyte priority list in work order).

§oenky 1Ty Radanpas
[RUS SRR S S

Dupllcate sample collected? Y@

rup i } '%%*:ﬂ"ﬁ;:ﬂ

[

Duplicate sample identification # on COC:

~ SECTION 3 - PHOTOGRAPH LOG

Overview of node showing drainage area

Filename(s):
Plan view of sediments inline Filename:
Homogemzed sample {sediment in bowl) Filename:

Other‘?

Filename(s}:

. Page2of 2




Project Name: 'Pﬁ ETLEND Wml& ~ BAGAN W — Sample 1D: N@ ;

i YHEEN | NVEST T CodietieoN
Sampling Team: iVOfﬂ) gl4ry Arrival Time; Point Code:
Wog- e @/’//1{ 5% |

| Basin: 9./)( Node: A B@( ’P g@ % Address;

Currentweather U\,pjv t M,:ff y V?uuaufd"b (Ml m\d (4?(’)6
Date and time of last known rainfall; n,O 9,“ @/{ /( 5 @/ /[1.7/

b SECTION 1- PRE-SAMPLING VISUAL OBSERVATION REPORT

Is there waterlnlme‘?/ ‘Qs)or No If present, water is: Flowing gr Standin@ epth of water‘—J/(/ﬁ@Lin Rate of flow = Cp fps
‘—4\‘"1/ af 1. ‘ il

g O Brown [ Hydrocarbon
Does river back up to this location? Yes of No | If river is backed up:  Water Color 00 Grey Water Qdor [ Sanitary
_ _ . 0 Clear O Other

Are sedimerits observed in the Iine/);\?;% or No Are recoverable qu’ﬁtltles of sedgi?nts preseint in the line r J\l N
o - £ ady Gy /ifh/h £ &

e

If sediments pr‘esent: Avg Depth of seds =. ‘l.‘ 5 in  Sed Depthjange __in.to

o Estimated dlmensmns of sediment deppsit: in, by OR 0O _lAs eas can be seen
L _ (f ‘;Tal_nmvm wliy /ﬁ./@uw—-

'SITE DIAGRAM: Include street intersections/main hnes/laterals/éé\t{hab%;m g/ﬁﬁé’ %/ flow dlrectlon/ drlveways cuts
and extent ¢ sorgﬁgﬁeumulation as well as subsample locations.

\@ 10“ \ﬂ[fz""%g”{u o—wz/(ﬂ WV‘@M( u.

novtlera 10 Yuled _—"
-bma)sh Y.%(A‘{'_f@ngﬁs/

F 250 - hes éq;},;

)r_i’la,'f' Yé’,auf/{_

. ¢ Q2w Ll
FP&?‘;"i @.{: [vt(«(//r
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ple | sEcTIoN2

- SAMPLE COLLECTION REPORT | Nodei | poiniCoce:

Sampling Equipment: O Stainless steel utensil & stainless stee receptacle 0 Other (Describe)

| Equipment Decontamination process: g per SOP 7.01a O Deviations {Describe)

Sampledate: | Sampletime: | Sample Identification Code (IL-)__(X—_NNINNN__Nm.myy_)___-_ S

‘Sample location: 0O From MH chamber O From line | If from line, segment is From Node To Node

Sample coliection technique: 0 Per SOP5.01b

0 Deviations (describe below)

If present, type of debris ih sample O Metal

O Organics 0O Paper

0 Odor o Brown
Visual and olfactory observations: 0 Sheen . Color of sample O Grey
- O Discoloration _ 0 Other (describe) _
Sample composition/particle size — gjycgy sand Fine Gravel ___ Coarse Gravel ____ Debris
distribution (estimated percentages); Decomposed Organics Other (describe)
O Wood O Large rocks

» DO Yes (Type & Amount)

O Plastic Removed debris? a No

Compositing notes @ Per SOP5.01b O Deviations (descnbe)

Sample Jars Collected (number size, full or partial)'?

Lif not enough sample to fill aii of the jars, list jars

collected and related analytes sampled (as per

o analyte priority iist in work order).

J.a.f:Size | AmountFun | - TargetAnalyses

Duplicate sample collected? Y/N

Duplicate sample identification # on COC:

' SECTION 3 - PHOTOGRAPHLOG
Overview of node showing drainage area - Filename(s):
Plan view of sediments inline Filename:
Homogenized sample (sediment in bowl) Filename:
Other? .Filename(s).:

Page 2 of 2




Project Name: Portland Harbor — Basin 22 Sheen Investigation

Sampling Team: MJS, ECH, WCR, PHA| Date: 6/3/15

Arrival Time: l 7 7{/{ Point Code:
Basin: 22 Node: JA(N = Q/ {/( ﬁ( Address: ' |

Current weather: Overcast, upwards of mid 60s

Date and time of last known rainfall: ~0.2" 6/1/2015-6/2/2015 AVVY iwkled gbevt | 9 }d a o)
") I’n. \ g g_i AV

______ _ SECTION 1 - PRE-SAMPLING VISUAL OBSERVATION REPORT

Indlcate observed erodible solids or

w Constructlon Activities 3 Materials Storage O On-site Processes

adjacent operations that could impact . .
catch basin: [ Erosion - \Heavy. Truck Traffic O Other
. .1 Fine Seds Wood
- 5 T debris ¢l : ;
Percent of catch basin grate clogged = % ype of debris clogging o Plastic - - Gravel

catch basin grate: O Leaf debris O Other

Is there standing wafer in catch basin? O Yes >§ No Depth of standing water, if present = in
X Plastics _ Metals 0 Hydrocarbon odor
Note visual or olfactory observations 0O Qily Sheen/Discolored Sediment Paper 0 Solvent odor

)(" Organics O Cigarette butts ' Other: ‘ﬁfg'ﬁimm

Total depth of catch basin = =2 in Average sedimentdepth = [ in | Sed depth range ={Z-in.to _{ﬁiin

SITE DIAGRAM: Include street intersections, inlets and outlets, catqh basin dimensions, sediment depth detall subsa(pple

locations, ete. 22¢ BB -2

\ — —..q
RN

_ MJY

21
'Z-t

| - 204D
Nw Fo (T e
| om0 B0%

S_— . 178 10
GarnoieETE w4 T WM—%‘:@?_/\ ; ’ HW

— i / . ¢ rete
: T A A 2
: jTFT | be qufp Aelec]

@jﬁﬁjé{: ﬂwuf[z;p(‘?}ﬁ;, bwwfd%;%adé&r uiw?:y
Y Sa e
f}a@ “5“ J ade hu 0B e
| e Yo 12 gt

‘M» '40
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e / % (& |~ SECTION 2 - SAMPLE COLLECTION REPORT | Mede: 'P?i*;‘-f?éai?'-’_.'

Samplmg Equlpment ?’ Stainless steel utensil & stainless steel receptacle O Other (describe)

Equipment decontamination procedure: \s}xﬁPer SOP7.01

a 0O Deviations (describe)

_-@j s

-ng le Defte: P Sample Tlme Sample Identification Cod

‘Sampie CO\]SCtIOﬂ techmquWM Hill SOP —

Guidance for Sampllng of Catch Basin Solids

Visual or olfactory evidence of

DY . O Sheen
contamination in composite sample

- 0 Discoloration

O Per SOP5.02 r\me Sampllng of Stor water Solids Deviations (descrlbe below) § v
&mmp {50’ VA ,M M T8 and tuvmw zeg i M vt
G /Y ‘r.rva T —
>é—0dor Qdd rown

Color of sample 03 Grey
01 Other (describe)

Sample composition/particle size Siit/Clay [@ Sand 9 Fine Gravel Coarse Gravel ___ Debris
distribution (estimated percentages): Decomposed Organics Other (descrlbe)

‘ O Wood 0 Large rocks '
If present, type of debris in sample O Metal O Plastic Removed debris? )(YES (Type & Amo\unt) O No .
. O Organics 1 Paper
’ P T A A ACY T1e) ’P%W |
Composmng notes\}iPer SOP5.01a O Deviations (describe) ’h? g a l < é“"? (ZV
Samy ':ollected (number size, full or partlal)’) (l ) s { v 7 /PU l [

If not enough sample to fill afl of the jars, list | Jar Slze | AmountFull Target Analyses" -

s

jars collected and related analytes sampled

(as per analyte priority list in work order).

Duplicate sample identification # on COC:

Lab i Hers Duplicate sample collected? Y{\J ) _

Overview of CB showing drainage area Filename(s):
Catch basin plan view prior to sampling showing solids Filename: .
Pipé connections toffrom CB Filename(s):
Homogenized .sa.mpl-e (sediment. in bowl) Firlename:

Page 2 of2



: CITY OF PORTLAND

Project Name: Pg #”—‘\'LFHUD WEX) ﬂ %[\5 }} Sample ID: !
GHEEN (N EST GATIN > b
Sampling 'I/'if/r}ng(“’f"a ECY WUy | Date: () [%"{ |i§ Arrival Time: Point Code:

1229

Basin: - Node: ¥ U Wi Address:
I Berisee Mﬂ(P.;'@L O\ 3B 5 0
Current weather; ¢ '

Queveaot bwave}é ot mad (0s
Date and time of last known rainfall: ’L@ ?“ / l?’[l‘?, }er -g/F/t/ )i/[f,lc 10U‘f' “i"VUMﬁ%

T : 'SECTION 1 - PRE-SAMPLING VISUAL OBSERVATION REPORT

!ndlcate observed grodible solids or
adjacent operations that could impact 0 Construction Activites 0 Materials Storage O On-site Processes

catch basin: O Erosion %eavy Truck Traffic O Other

Fine Seds 0 Wood
O Plastic ravel
O Leafdebris O Other

Type of debris clogging

| 5
Percent of catch basin grate clogged = % catch basin grate:

Is there standing water in catch basin? O Yes \i No Depth of standing watér, if present = __in
| | Plastics ' Metals . [ Hydrocarbon odor
Note visual or olfactory observations Qily Sheen/Discolored Sediment Paper . . O Solvent odor

~ Organics : O Cigarette butts Other: a¥e A JA
| .. | c Y Other: v vodo
Totai depth of catch basin = %@ in Average sediment depth = i"? in | Sed depth range = _G_in to L&in

SITE DIAGRAM: Include street intersections, inlets and outlets, catch basin dimensions, sediment depth detail, subsample
locations, etc. '

1

U eo) %{0!8 Y‘ﬁrfa
\ 2 G- %?"W@M ot
r)"%/\q,v’ Yo l@“ OU\'H":f-

_ MIS
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CTIGN REPORT

‘

Samplmg Equment \%( Stainless steel utensn & stasnless steel receptacle O Other (descnbe)

Equ1pment decontamlnatlon procedure: T#; Per SOPT 01a

m| D'ewatlons (descn be)

Samp[e Time:

121G

Sample Identlfsc "o ] Code IL-XX-NNNNNN- “mmyy).-

224V

O Per:80P5.02a -

Sample collection technique g Per 2003 CH2M Hill SOP — Gmdance for Sampling of Catch Basin Solids

Inline Sampling of Stormwater Solids:

TgﬁDewahons {describe below)

\ -
%amv,v(ta) divee Wﬂ”o .qw and hamoaw«%e lw jav .
Visual or olfactOr‘y et‘l\;:;\ce ‘0:’ aflw%f : &&LO‘F%\— AW ‘vﬂi i ‘ U Brown: |

S : O Sheen Color of sample = '00 Grey o
contamination in composite sample O Discoloration T 0 Other (describe) - |

siticiay (8 sand

Fine Gravel

Sample composition/particle size _ﬁ_@ Coarse Gravel JDebris | ~
dlstrfbutlon (estimated percentages). Decomposed Organics (Q@ Other (describe)

0 Wood O Large rocks ! o

If present, type of debris in sample 0O Metal ~ . O Plastic Removed debris? “{Yes (Type & Amount) 0 No

0 Organics O Paper

v pef\ T g e v o v

Compositin'g notes ¥Eer SOP5.01a O Deviations (describe)

o i;,;ample Jars co]iected (number S|ze full or partlai

e

& Ga“{_éf‘p\ 143
o@“,,Pu ‘ l

) |

If not enough sample to fill all of the jars, list | ~ _qar Size

Amount Full Target Analyses

fars collected and related analytes sampled

(as per analyte priority list in work order).

L L A
Duplicate sample collected? Ylﬂﬂ%

Duplicate sarhple identification # on COC: D D Mars

SECTION 3 PHOTOGRAPH LOG """
Overview of CB showmg drainage area Fllename(s)
Catch basin plan view priOr to sampling showing solids | Filename:
Pipe connections toffrom QB Filename(s):
Homogenized sample (sediment in bow!) Filenéme:
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Attachment D
Laboratory Results



Investigation Day One
May 27, 2015



55 SW Yamhill Street, Suite 400 Portland, OR 97204
P:503.239.8799 F:503.239.8940
info@gsiwatersolutions.com www.gsiwatersolutions.com

Water Solutions, Inc.

Laboratory Data QA/QC Review
Petroleum Sheen Investigation
Outfall Basin 22

To: File
From: Andrew Davidson, GSI
Date: June 23, 2015

This memorandum presents a quality assurance/quality control (QA/QC) review of the
laboratory data generated during a source control investigation sampling event conducted by the
City of Portland (City). Six composite inline solids samples, nine dry weather flow (DWF) grab
samples, six wipe samples, and one field decontamination blank sample were collected in Outfall
Basin 22 on May 27, 2015 and submitted for analyses.

The laboratory analyses for these source control program samples were completed by the City’s
Bureau of Environmental Services (BES) Water Pollution Control Laboratory (WPCL) and
included the following analyses:

e BESWPCL
0 Total Solids — SM 2540 G (Inline solids samples only)
o Field Conductivity — FO SOP 1.03a
0 Hydrocarbon Analysis — NWTPH-HCID (NWTPH-Dx if detected)
o]

Polycyclic Aromatic Hydrocarbons (PAHs) — EPA 8270-SIM (DWF samples
only)

The WPCL summary report for all analyses associated with this sampling event is attached for
review.

The following QA/QC review of the analytical data is based on the available documentation
provided by WPCL. The QA/QC review consisted of reviewing the following elements from the
laboratory report, if applicable and available:

e Chain-of-custody for completeness and continuous custody
e Analysis conducted within holding times

e Chemicals of interest detected in method blanks and/or field decontamination blanks



LABORATORY DATA QA/QC REVIEW
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e Internal standard recoveries within laboratory control limits
e Surrogate recoveries within laboratory control limits

e Matrix spike/matrix spike duplicate (MS/MSD) sample results within laboratory
control limits

e Laboratory control/duplicate laboratory control (LC/DLC) sample recoveries within
laboratory control limits

e Relative percent differences (RPDs) for laboratory duplicate samples within
laboratory control limits.

The results of the QA/QC review of the subcontracted laboratory reports are presented below.

Chain-of-Custody

The chain-of-custody forms showed continuous custody of the samples. The chain-of-custody
procedures appear to have been adequate indicating that sample integrity was maintained
throughout the sample collection and delivery process.

Analysis Holding Times

The samples were extracted and analyzed within the recommended method-specific holding
times.

Method Blanks

Method blanks were processed during the hydrocarbon scan analysis (NWTPH-HCID) and the
analysis of diesel/oil hydrocarbons (NWTPH-Dx) for wipe, DWF, and inline solids samples. No
analytes were detected in any of the blank samples processed during the analysis of
hydrocarbons in wipe, DWF, or inline solids samples. One method blank sample was processed
during the analysis of PAHs. No analytes were detected in the method blank sample.

Field Decontamination Blanks

One field decontamination blank was collected during the sampling event and analyzed for
petroleum hydrocarbons and PAHSs. No target analytes were detected in the field
decontamination blank.

Surrogate Recoveries

Surrogate recoveries were processed during the laboratory analyses of hydrocarbons and PAHSs.
Surrogate recoveries were within control limits with the following exceptions:

e High concentrations of hydrocarbons in samples W15E194-19 and W15E194-20
prevented determination of surrogate recoveries during the initial hydrocarbon scan
(NWTPH-HCID). Despite the sample undergoing silica gel-cleanup, associated surrogate
recoveries could not be determined in these same samples during the diesel/oil analysis
(NWTPH-Dx) due to required dilutions of the sample extract. Accordingly, diesel/oil
hydrocarbon results for these samples are qualified as estimates and flagged “J” due to

GSI WATER SOLUTIONS, INC. PAGE 2 0OF 4
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unacceptable surrogate recovery “SR”; that is there is a degree of uncertainty associated
with the values due to the high dilutions that prevented acceptable recovery of the
surrogate compound 2-Fluorobiphenyl.

e Recovery of the surrogate compound 2-Fluorobiphenyl was below acceptance limits for
the DWF sample W15E194-21 during the NWTPH-Dx analysis. WPCL reports that the
sample results may be low estimates. Accordingly, diesel/oil hydrocarbon results for this
sample are qualified as estimates and flagged “J” due to unacceptable surrogate recovery
“SR”.

e Recovery of the surrogate compound fluoranthene-d10 was below acceptance criteria
during the analysis of PAHSs for the DWF sample W15E194-21. WPCL reports that
associated sample results may be low estimates. Accordingly, associated target
compounds for fluoranthene-d10 (fluoranthene, pyrene, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene) are flagged as estimates “J” due to
surrogate recovery outside acceptance limits “SR”.

Matrix Spike/Matrix Spike Duplicate

MS/MSD samples were prepared using aliquots of DWF sample W15E194-05 and processed
during the laboratory analysis of PAHs in DWF samples. MS/MSD recoveries and RPDs were
within acceptance limits for all spiked analytes.

Laboratory Control Samples/Duplicate Laboratory Control

Samples

LCS samples were processed during the analyses of hydrocarbons in wipe, DWF, and inline
solids samples and during the analyses of PAHs in DWF samples. DLC samples were processed
during the analyses of hydrocarbons in DWF samples. All laboratory control sample recoveries
and RPDs were within laboratory control limits.

Duplicate Samples

Duplicate samples were processed during the analyses of total solids and hydrocarbons
(NWTPH-HCID and NWTPH-Dx) for inline solids samples. All RPDs were within acceptance
criteria.

Additional Information

WPCL reports the following additional information regarding wipe, DWF, and inline solids
samples:

e For samples where hydrocarbons were detected by the initial hydrocarbon scan
(NWTPH-HCID), additional analyses NWTPH-Dx and NWTPH-Gx were to be run.
WPCL reports that no VOAs were available for follow-up analysis of NWTPH-Gx on
water samples; no extra jars were available for follow-up analysis of NWTPH-Gx on
inline solids; no additional sample available for follow-up analysis of NWTPH-Gx on the
wipe samples. Accordingly, only NWTPH-Dx analyses were conducted for the samples
where hydrocarbons were detected by NWTPH-HCID.
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e All samples analyzed by NWTPH-Dx underwent silica gel clean-up.

e WHPCL reports that detections quantified as Diesel and Lube Oil in samples W15E194-01,
W15E194-02, W15E194-03, W15E194-04, W15E194-05, W15E194-06, and W15E194-
12 actually appear to be a single petroleum product that is heavier than Diesel #2 and
lighter than the reference lube oil. The data are qualified as estimates “J” due to
inadequate matching with the reference compounds “RC”.

e WHPCL reports that the fuel pattern in samples W15E194-01, W15E194-02, W15E194-
03, W15E194-04, W15E194-05, W15E194-06, W15E194-12, and W15E194-15 most
closely resembles transformer oil. Specifically, WPCL reports that samples W15E194-02,
W15E194-03, W15E194-04, W15E194-06, and W15E194-12 resemble a non-Aroclor
transformer oil.

e WHPCL reports that during the initial hydrocarbon scan, results for gasoline and lube oil in
samples W15E194-19 and W15E194-20 were primarily due to overlap from diesel-range
hydrocarbons. These detections are qualified as estimates “J” in subsequent tables to
indicate matrix interference “MI”.

e WHPCL qualifies that reported analytes for the hydrocarbon analyses of wipe samples
(quantified in mg/Wipe) are not certified under the National Environmental Laboratory
Accreditation Program (NELAP).

GSI WATER SOLUTIONS, INC. PAGE 40OF 4



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

q"

June 17, 2015

Linda Scheffler
Director's Office

Work Order Project Received
W15E194 Portland Harbor 05/27/15 15:51

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please
contact your project coordinator Peter Abrams at 503-823-5533.

r
Jennifer Shackelford
Laboratory Coordinator QA/QC

| Pageiof2s |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

w ORELAP Certification ID 4023
LABORATORY ANALYSIS REPORT
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Project Mgr: Linda Scheffler
Received: 5/27/15 15:51

Submitted By: Field Operations

Sample Collection Date

Sample Laboratory ID Matrix Type Start End Qualifier
22 8 W15E194-01 Sediment Grab 05/27/15 09:29 05/27/15 09:29
22_8W W15E194-02 Water Grab 05/27/15 09:30 05/27/15 09:30
22_9W W15E194-03 Water Grab 05/27/15 10:04 05/27/15 10:04
22_4W W15E194-04 Water Grab 05/27/15 10:09 05/27/15 10:09
22_5W W15E194-05 Water Grab 05/27/15 10:13 05/27/1510:13
22_10W W15E194-06 Water Grab 05/27/15 10:49 05/27/15 10:49
FDBLANK W15E194-07 Water Grab 05/27/15 11:21 05/27/15 11:21
22 11 W15E194-08 Sediment Composite 05/27/15 11:05 05/27/15 11:05
22_12Wipe W15E194-09 Wipe Grab 05/27/15 11:40 05/27/15 11:40
22_13Wipe W15E194-10 Wipe Grab 05/27/15 11:47 05/27/15 11:47
22_14Wipe W15E194-11 Wipe Grab 05/27/15 11:53 05/27/15 11:53
22_15W W15E194-12 Water Grab 05/27/15 11:59 05/27/15 11:59
22_13W W15E194-13 Water Grab 05/27/15 12:01 05/27/15 12:01
22_14 W15E194-14 Sediment Composite 05/27/15 12:09 05/27/15 12:09
22_16 W15E194-15 Sediment Composite 05/27/15 12:12 05/27/15 12:12
22 _17Wipe W15E194-16 Wipe Grab 05/27/15 12:49 05/27/15 12:49
22_18 W15E194-17 Sediment Composite 05/27/15 12:53 05/27/15 12:53
22_19 W15E194-18 Sediment Composite 05/27/15 13:15 05/27/15 13:15
22_20Wipe W15E194-19 Wipe Grab 05/27/15 13:22 05/27/15 13:22
22 21W W15E194-20 Water Grab 05/27/15 13:27 05/27/15 13:27
22_22W W15E194-21 Water Grab 05/27/15 13:45 05/27/15 13:45
22_23Wipe W15E194-22 Wipe Grab 05/27/15 13:51 05/27/15 13:51
Case Narrative
PAH/phthalates by 8270-SIM Analysis: Only PAH analysis was requested. Phthalates are not reported.
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Field Parameters
Field conductivity
22_8W : W15E194-02
Conductivity* 309 umhos/cm 1 B15E421 05/27/15 05/27/15  FO SOP 1.03a

Reported: 06/17/15 13:47

Gk

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 2 of 25




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Field Parameters
Field conductivity

22_10W : W15E194-06

Conductivity* 322 umhos/cm 1 B15E421 05/27/15 05/27/15  FO SOP 1.03a
22_15W : W15E194-12

Conductivity* 324 umhos/cm 1 B15E421 05/27/15 05/27/15  FO SOP 1.03a
22_13W : W15E194-13

Conductivity* 679 umhos/cm 1 B15E421 05/27/15 05/27/15  FO SOP 1.03a
22 21W : W15E194-20

Conductivity* 482 umhos/cm 1 B15E421 05/27/15 05/27/15  FO SOP 1.03a
22 _22W : W15E194-21

Conductivity* 187 umhos/cm 1 B15E421 05/27/15 05/27/15 FO SOP 1.03a

General Chemistry

Total Solids

22 _8: W15E194-01

Total solids 77.5 % WIW 0.01 B15E432 05/28/15 05/29/15  SM 2540G
22_11 : W15E194-08

Total solids 79.2 % W/W 0.01 B15E432 05/28/15 05/29/15  SM 2540G
22 14 : W15E194-14

Total solids 51.4 % W/W 0.01 B15E432 05/28/15 05/29/15  SM 2540G
22 16 : W15E194-15

Total solids 58.0 % W/W 0.01 B15E432 05/28/15 05/29/15  SM 2540G
22 18 : W15E194-17

Total solids 80.4 % W/W 0.01 B15E432 05/28/15 05/29/15  SM 2540G
22 _19: W15E194-18

Total solids 82.5 % W/W 0.01 B15E432 05/28/15 05/29/15  SM 2540G

Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 3 of 25 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

ﬂ'l

ORELAP Certification ID 4023

Project: Portland Harbor
Work Order:  W15E194

Client; Director's Office
Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Diesel/Oil Hydrocarbons by GC-FID

22 8 : W15E194-01 F7
Diesel 81 mg/kg dry 26 1 B15F046 06/03/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 110 mg/kg dry 51 1 B15F046 06/03/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 18.7 mg/kg dry 20.6 91% 50-150 B15F046 06/03/15 06/03/15  NWTPH-Dx

22_8W : W15E194-02 F7
Diesel 2.0 mg/L 0.066 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 0.57 mg/L 0.13 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0955 mg/L 0.105 91% 50-150 B15F001 06/01/15 06/03/15  NWTPH-Dx

22_9W : W15E194-03 F7
Diesel 3.0 mg/L 0.069 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 0.69 mg/L 0.14 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.112 mg/L 0.111 100% 50-150 B15F001 06/01/15 06/03/15  NWTPH-Dx

22_4W : W15E194-04 F7
Diesel 1.3 mg/L 0.070 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 0.28 mg/L 0.14 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0993 mg/L 0.112 88% 50-150 B15F001 06/01/15 06/03/15 NWTPH-Dx

22_10W : W15E194-06 F7
Diesel 1.9 mg/L 0.066 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 0.25 mg/L 0.13 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0831 mg/L 0.106 78% 50-150 B15F001 06/01/15 06/03/15  NWTPH-Dx

22_15W : W15E194-12 F7
Diesel 0.93 mg/L 0.066 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Lube oil 0.46 mg/L 0.13 1 B15F001 06/01/15 06/03/15  NWTPH-Dx FO, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0790 mg/L 0.105 75% 50-150 B15F001 06/01/15 06/03/15  NWTPH-Dx

22_13W : W15E194-13 F7
Diesel 0.49 mg/L 0.066 1 B15F057 06/03/15 06/09/15  NWTPH-Dx
Lube oil ND mg/L 0.13 1 B15F057 06/03/15 06/09/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0901 mg/L 0.106 85% 50-150 B15F057 06/03/15 06/09/15  NWTPH-Dx

22 16 : W15E194-15 F7
Diesel 78 mg/kg dry 34 1 B15F046 06/03/15 06/03/15  NWTPH-Dx FO
Lube oil 220 mg/kg dry 68 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 26.2 mg/kg dry 27.1 97% 50-150 B15F046 06/03/15 06/03/15  NWTPH-Dx

22 _20Wipe : W15E194-19 F7

Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case
i narrative comments are essential to interpretation of the analytical results. Report
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 4 of 25 |




6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

City of Portland
Water Pollution Control Laboratory

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received:  05/27/15 15:51
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Diesel/Oil Hydrocarbons by GC-FID
22_20Wipe : W15E194-19 F7
Diesel* 290 mg/Wipe 31 25 B15E430 05/29/15 06/03/15  NWTPH-Dx
Lube oil* ND mg/Wipe 62 25 B15E430 05/29/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.00 mg/Wipe 0.100 % 50-150 B15E430 05/29/15 06/03/15  NWTPH-Dx SU5
22_21W : W15E194-20 F7
Diesel 130 mg/L 7.3 100 B15F057 06/03/15 06/09/15  NWTPH-Dx
Lube oil ND mg/L 15 100 B15F057 06/03/15 06/09/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobipheny! 0.00 mg/L 0.116 % 50-150 B15F057 06/03/15 06/09/15  NWTPH-Dx Sus
22_22W : W15E194-21 F7
Diesel 1.7 mg/L 0.12 1 B15F057  06/03/15 06/09/15  NWTPH-Dx
Lube oil 2.7 mg/L 0.25 1 B15F057 06/03/15 06/09/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobipheny! 0.0828 mg/L 0.200 41% 50-150 B15F057 06/03/15 06/09/15  NWTPH-Dx Su1
Hydrocarbon Scan by GC-FID
22_8: W15E194-01
Gasoline ND mg/kg dry 23 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Diesel DET mg/kg dry 58 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Lube oil ND mg/kg dry 115 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 9.89 mg/kg dry 11.5 86% 50-150 B15E420 05/28/15 05/28/15  NWTPH-HCID
22_8W : W15E194-02
Gasoline ND mg/L 0.26 1 B15F001  06/01/15 06/01/15  NWTPH-HCID
Diesel DET mg/L 0.53 1 B15F001  06/01/15 06/01/15  NWTPH-HCID FOa, F8
Lube oil DET mg/L 0.53 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0963 mg/L 0.105 92% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_9W : W15E194-03
Gasoline ND mg/L 0.28 1 B15F001  06/01/15 06/01/15  NWTPH-HCID
Diesel DET mg/L 0.56 1 B15F001  06/01/15 06/01/15  NWTPH-HCID FOa, F8
Lube oil DET mg/L 0.56 1 B15F001  06/01/15 06/01/15  NWTPH-HCID FOa, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.107 mg/L 0.111 96% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_4W : W15E194-04
Gasoline ND mg/L 0.28 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Diesel DET mg/L 0.56 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Lube oil DET mg/L 0.56 1 B15F001  06/01/15 06/01/15  NWTPH-HCID FOa, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobipheny! 0.0978 mg/L 0.112 87% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_5W : W15E194-05
Gasoline ND mg/L 0.28 1 B15F001 06/01/15 06/01/15  NWTPH-HCID

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

22_15W : W15E194-12

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Hydrocarbon Scan by GC-FID
22 _5W : W15E194-05
Diesel ND mg/L 0.56 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Lube oil ND mg/L 0.56 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0863 mg/L 0.112 77% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_10W : W15E194-06
Gasoline ND mg/L 0.27 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Diesel DET mg/L 0.53 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Lube oil DET mg/L 0.53 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0943 mg/L 0.106 89% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
FDBLANK : W15E194-07
Gasoline ND mg/L 0.27 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Diesel ND mg/L 0.55 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Lube oil ND mg/L 0.55 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0721 mg/L 0.110 66% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_11: W15E194-08
Gasoline ND mg/kg dry 22 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Diesel ND mg/kg dry 56 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Lube oil ND mg/kg dry 112 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 7.48 mgl/kg dry 11.2 67% 50-150 B15E420 05/28/15 05/28/15 NWTPH-HCID
22_12Wipe : W15E194-09
Gasoline* ND mg/Wipe 1 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Lube oil* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0902 mg/Wipe 0.100 90% 50-150 B15E430 05/28/15 05/28/15  NWTPH-HCID
22_13Wipe : W15E194-10
Gasoline* ND mg/Wipe 1 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Lube oil* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0878 mg/Wipe 0.100 88% 50-150 B15E430 05/28/15 05/28/15  NWTPH-HCID
22 _14Wipe : W15E194-11
Gasoline* ND mg/Wipe 1 1 B15E430 05/28/15 05/28/15  NWTPH-HCID
Lube oil* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15  NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0885 mg/Wipe 0.100 88% 50-150 B15E430 05/28/15 05/28/15 NWTPH-HCID

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Hydrocarbon Scan by GC-FID
22_15W : W15E194-12
Gasoline ND mg/L 0.26 1 B15F001 06/01/15 06/01/15  NWTPH-HCID
Diesel DET mg/L 0.53 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Lube oil DET mg/L 0.53 1 B15F001 06/01/15 06/01/15  NWTPH-HCID FOa, F8
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0775 mg/L 0.105 74% 50-150 B15F001 06/01/15 06/01/15  NWTPH-HCID
22_13W : W15E194-13
Gasoline ND mg/L 0.27 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel DET mg/L 0.53 1 B15F057 06/03/15 06/04/15  NWTPH-HCID FO
Lube oil ND mg/L 0.53 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0958 mg/L 0.106 90% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID
22 14 : W15E194-14
Gasoline ND mg/kg dry 35 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Diesel ND mg/kg dry 88 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Lube oil ND mg/kg dry 176 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 14.2 mglkg dry 17.6 81% 50-150 B15E420 05/28/15 05/28/15 NWTPH-HCID
22_16 : W15E194-15
Gasoline ND mg/kg dry 31 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Diesel DET mg/kg dry 77 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Lube oil DET mg/kg dry 154 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 15.5 mglkg dry 15.4 100% 50-150 B15E420 05/28/15 05/28/15  NWTPH-HCID
22_17Wipe : W15E194-16
Gasoline* ND mg/Wipe 1 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Lube oil* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0928 mg/Wipe 0.100 93% 50-150 B15E430 05/28/15 05/28/15  NWTPH-HCID
22 18 : W15E194-17
Gasoline ND mg/kg dry 22 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Diesel ND mg/kg dry 56 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Lube oil ND mg/kg dry 112 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 9.33 mg/kg dry 11.2 83% 50-150 B15E420 05/28/15 05/28/15  NWTPH-HCID
22_19: W15E194-18
Gasoline ND mg/kg dry 21 1 B15E420 05/28/15 05/28/15 NWTPH-HCID
Diesel ND mg/kg dry 52 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Lube oil ND mg/kg dry 105 1 B15E420 05/28/15 05/28/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 9.80 mg/kg dry 10.5 94% 50-150 B15E420 05/28/15 05/28/15 NWTPH-HCID

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

City of Portland
Water Pollution Control Laboratory

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Hydrocarbon Scan by GC-FID
22_20Wipe : W15E194-19
Gasoline* DET mg/Wipe 1 1 B15E430 05/28/15 05/28/15  NWTPH-HCID F4
Lube oil* DET mg/Wipe 2 1 B15E430 05/28/15 05/28/15  NWTPH-HCID F2
Diesel* DET mg/Wipe 2 1 B15E430 05/28/15 05/28/15  NWTPH-HCID FOb
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.00 mg/Wipe 0.100 % 50-150 B15E430 05/28/15 05/28/15  NWTPH-HCID F6
22 _21W : W15E194-20
Gasoline DET mg/L 0.29 1 B15F057 06/03/15 06/04/15  NWTPH-HCID F4
Diesel DET mg/L 0.58 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Lube oil DET mg/L 0.58 1 B15F057 06/03/15 06/04/15  NWTPH-HCID F2
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.00 mg/L 0.116 % 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID F6
22_22W : W15E194-21
Gasoline ND mg/L 0.50 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel DET mg/L 1.00 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Lube oil DET mg/L 1.00 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0982 mg/L 0.200 49% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID Su1
22_23Wipe : W15E194-22
Gasoline* ND mg/Wipe 1 1 B15E430 05/28/15 05/28/15  NWTPH-HCID
Lube oil* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/28/15 05/28/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.100 mg/Wipe 0.100 100% 50-150 B15E430 05/28/15 05/28/15  NWTPH-HCID

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM

22_8W : W15E194-02
Acenaphthene 0.83 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.20 0.20 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.17 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.010 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.013 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.053 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Fluorene 2.2 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.11 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.40 0.40 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 2.1 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.10 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.25 ug/L 0.229 108% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.25 ug/L 0.229 110% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM

22_9W : W15E194-03
Acenaphthene 1.1 ug/lL 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.22 0.22 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.21 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.021 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene 0.011 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.014 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND uglL 0.010 0.010 1  B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.028 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.085 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 2.7 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.18 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.40 0.40 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 2.7 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.16 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.25 ug/L 0.229 111% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.26 ug/L 0.229 115% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM

Reported: 06/17/15 13:47
T

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM
22 _4W : W15E194-04

Acenaphthene 1.0 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Acenaphthylene ND ug/L 0.20 0.20 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.19 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.013 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.014 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.058 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 2.5 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.16 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.40 0.40 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 2.4 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.11 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.27 ug/L 0.229 116% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 103% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22 5W : W15E194-05
Acenaphthene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 0.025 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.23 ug/L 0.229 100% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.23 ug/L 0.229 103% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM

Polynuclear Aromatics & Phthalates by GCMS-SIM

22_10W : W15E194-06

Acenaphthene 1.1 ug/lL 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.24 0.24 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.29 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.19 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene 0.13 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.15 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene 0.11 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene 0.031 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.26 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene 0.030 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.51 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 2.4 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 0.054 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.19 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.40 0.40 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.91 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.29 ug/L 0.229 125% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.21 ug/L 0.229 91% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22_10W : W15E194-06RE1
Phenanthrene 3.4 ug/L 0.10 0.10 5 B15E414 05/28/15 06/01/15  EPA 8270-SIM
FDBLANK : W15E194-07

Acenaphthene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)

Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM

FDBLANK : W15E194-07

Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.23 ug/L 0.229 102% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 104% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22_15W : W15E194-12
Acenaphthene 0.82 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.20 0.20 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.14 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.063 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene 0.090 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.13 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene 0.090 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene 0.044 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.097 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene 0.020 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.15 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 1.8 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 0.070 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.14 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.40 0.40 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 1.2 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.21 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.30 ug/L 0.229 132% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.23 ug/L 0.229 100% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22_13W : W15E194-13
Acenaphthene 0.90 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.20 0.20 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.026 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.016 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 1.6 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.18 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.080 0.080 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.80 0.80 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM

22_13W : W15E194-13

Phenanthrene 0.16 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.043 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.34 ug/L 0.229 148% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 104% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22 _21W : W15E194-20RE1
Acenaphthene 8.4 ug/L 0.10 0.10 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Acenaphthylene ND ug/L 25 25 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Anthracene 1.5 ug/L 0.10 0.10 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Benzo(a)anthracene 0.50 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Benzo(a)pyrene 0.32 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.34 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Benzo(g,h,i)perylene 0.27 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Benzo(k)fluoranthene 0.12 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Chrysene 0.73 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Dibenzo(a,h)anthracene 0.080 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Fluoranthene 1.6 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 0.14 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 22 2.2 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 2.0 2.0 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Naphthalene ND ug/L 4.0 4.0 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Pyrene 2.8 ug/L 0.050 0.050 5 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.30 ug/L 0.229 130% 60.4-153 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 106% 69-149 B15E414 05/28/15 06/02/15  EPA 8270-SIM
22 _21W : W15E194-20RE2
Fluorene 21 ug/L 0.50 0.50 25 B15E414 05/28/15 06/02/15  EPA 8270-SIM
Phenanthrene 29 ug/L 0.50 0.50 25 B15E414 05/28/15 06/02/15  EPA 8270-SIM
22_22W : W15E194-21
Acenaphthene 0.56 ug/L 0.040 0.040 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene 0.17 ug/L 0.040 0.040 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.20 ug/L 0.040 0.040 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.89 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene 1.1 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 1.6 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene 1.3 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene 0.88 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 1.4 ug/lL 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene 0.54 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 2.0 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 0.85 ug/L 0.040 0.040 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 0.99 ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report
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City of Portland
Water Pollution Control Laboratory

6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

"N ORELARP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM
22 22W : W15E194-21
1-Methylnaphthalene ug/L 0.080 0.080 2  B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ug/L 0.080 0.080 2  B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ug/L 1.2 1.2 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene ug/L 0.040 0.040 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene ug/L 0.020 0.020 2 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Expected %Rec Limits(%)
2-Methylnaphthalene-d10 ug/L 0.229  146% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 ug/L 0.229  64% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM Su1

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51

Quality Control Report

General Chemistry - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Total Solids - Batch B15E432
Duplicate (B15E432-DUP1) Source: W15E194-01
Total solids 76.7 % W/W 0.01 77.5 1(5) 05/28/15 :05/29/15
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analvzed Qualifier
Diesel/Oil Hydrocarbons by GC-FID - Batch B15E430
Blank (B15E430-BLK2) F7
Diesel ND mg/Wipe 1.2 05/28/15 :06/03/15
Lube oil ND mg/Wipe 25 05/28/15 :06/03/15
Surrogate
2-Fluorobiphenyl 0.0831 mg/Wipe 0.100 83% (50-150) 05/28/15 :06/03/15
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F001
Blank (B15F001-BLK2) F7
Diesel ND mg/L 0.062 06/01/15 :06/03/15
Lube oil ND mg/L 0.12 06/01/15 :06/03/15
Surrogate
2-Fluorobiphenyl 0.0668 mg/L 0.100 67% (50-150) 06/01/15 :06/03/15
LCS (B15F001-BS2) F7
Diesel 0.907 mg/L 0.062 1.00 91% (50-150) 06/01/15 :06/03/15
Lube oil 0.673 mg/L 0.12 1.00 67% (50-150) 06/01/15 :06/03/15
Surrogate
2-Fluorobiphenyl 0.0764 mg/L 0.100 76% (50-150) 06/01/15 :06/03/15
LCS Dup (B15F001-BSD2) E7
Diesel 0.947 mg/L 0.062 1.00 95% (50-150) 4 (200) 06/01/15 :06/03/15
Lube oil 0.765 mg/L 0.12 1.00 76% (50-150) 13 (200) 06/01/15 :06/03/15
Surrogate
2-Fluorobiphenyl 0.0807 mg/L 0.100 81% (50-150) 06/01/15 :06/03/15
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F046
Blank (B15F046-BLK1) F7
Diesel ND mg/kg wet 21 06/03/15 :06/03/15
Lube oil ND mg/kg wet 42 06/03/15 :06/03/15
Surrogate
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F046
Blank (B15F046-BLK1) F7
Surrogate
2-Fluorobiphenyl 14.0 mglkg wet 16.7 84% (50-150) 06/03/15 :06/03/15
LCS (B15F046-BS1) F7
Diesel 190 mglkg wet 25 200 95% (50-150) 06/03/15 :06/03/15
Lube oil 111 mg/kg wet 50 200 55% (50-150) 06/03/15 :06/03/15
Surrogate
2-Fluorobiphenyl 22.0 mglkg wet 20.0 110% (50-150) 06/03/15 :06/03/15
Duplicate (B15F046-DUP1) Source: W15E199-05 F7
Diesel ND mgkg dry 32 ND (50) 06/03/15 :06/03/15
Lube oil 310 mg/kg dry 58 201 43 (50) 06/03/15 :06/03/15
Surrogate
2-Fluorobiphenyl 23.8 mglkg dry 23.4 102% (50-150) 06/03/15 :06/03/15
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F057
Blank (B15F057-BLK2) F7
Diesel ND mg/L 0.12 06/03/15 :06/09/15
Lube oil ND mg/L 0.062 06/03/15 :06/09/15
Surrogate
2-Fluorobiphenyl 0.0334 mg/L 0.0500 67% (50-150) 06/03/15 :06/09/15
LCS (B15F057-BS2) F7
Diesel 0.304 mg/L 0.031 0.500 61% (50-150) 06/03/15 :06/09/15
Lube oil 0.403 mg/L 0.062 0.500 81% (50-150) 06/03/15 :06/09/15
Surrogate
2-Fluorobiphenyl 0.0324 mg/L 0.0500 65% (50-150) 06/03/15 :06/09/15
LCS Dup (B15F057-BSD2) F7
Diesel 0.303 mg/L 0.031 0.500 61% (50-150) 0.2 (200) 06/03/15 :06/09/15
Lube oil 0.384 mg/L 0.062 0.500 77% (50-150) 5 (200) 06/03/15 :06/09/15
Surrogate
2-Fluorobiphenyl 0.0346 mg/L 0.0500 69% (50-150) 06/03/15 :06/09/15
Hydrocarbon Scan by GC-FID - Batch B15E420
Blank (B15E420-BLK1)
Gasoline ND mg/kg wet 18 05/28/15 :05/28/15
Diesel ND mg/kg wet 45 05/28/15 :05/28/15
Lube oil ND mg/kg wet 91 05/28/15 :05/28/15
Surrogate
2-Fluorobiphenyl 8.65 mglkg wet 9.09 95% (50-150) 05/28/15 :05/28/15

Duplicate (B15E420-DUP1)

Source: W15E194-14

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

Reported: 06/17/15 13:47
T

Jennifer Shackelford, Laboratory Coordinator QA/QC
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: ~ 05/27/15 15:51
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Hydrocarbon Scan by GC-FID - Batch B15E420
Duplicate (B15E420-DUP1) Source: W15E194-14
Gasoline ND mg/kg dry 38 ND 05/28/15 :05/28/15
Diesel ND mglkg dry 95 ND 05/28/15 :05/28/15
Lube oil ND mg/kg dry 190 ND 05/28/15 :05/28/15
Surrogate
2-Fluorobipheny! 17.1 mglkg dry 19.0 90% (50-150) 05/28/15 :05/28/15
Hydrocarbon Scan by GC-FID - Batch B15E430
Blank (B15E430-BLK1)
Gasoline ND mg/Wipe 1 05/28/15 :05/28/15
Lube oil ND mg/Wipe 2 05/28/15 :05/28/15
Diesel ND mg/Wipe 2 05/28/15 :05/28/15
Surrogate
2-Fluorobipheny! 0.0867 mg/Wipe 0.100 87% (50-150) 05/28/15 :05/28/15
Hydrocarbon Scan by GC-FID - Batch B15F001
Blank (B15F001-BLK1)
Gasoline ND mg/L 0.25 06/01/15 :06/01/15
Diesel ND mg/L 0.50 06/01/15 :06/01/15
Lube oil ND mg/L 0.50 06/01/15 :06/01/15
Surrogate
2-Fluorobipheny! 0.0672 mglL 0.100 67% (50-150) 06/01/15 :06/01/15
LCS (B15F001-BS1)
Gasoline DET mg/L 0.25 0.400 74% (50-150) 06/01/15 :06/01/15
Diesel DET mg/L 0.50 1.00 91% (50-150) 06/01/15 :06/01/15
Lube oil DET mg/L 0.50 1.00 83% (50-150) 06/01/15 :06/01/15
Surrogate
2-Fluorobiphenyl 0.0692 mg/L 0.100 69% (50-150) 06/01/15 :06/01/15
LCS Dup (B15F001-BSD1)
Gasoline DET mg/L 0.25 0.400 79% (50-150) 06/01/15 :06/01/15
Diesel DET mg/L 0.50 1.00 95% (50-150) 06/01/15 :06/01/15
Lube oil DET mg/L 0.50 1.00 85% (50-150) 06/01/15 :06/01/15
Surrogate
2-Fluorobiphenyl 0.0736 mg/L 0.100 74% (50-150) 06/01/15 :06/01/15
Hydrocarbon Scan by GC-FID - Batch B15F057
Blank (B15F057-BLK1)
Gasoline ND mg/L 0.12 06/03/15 :06/04/15
Diesel ND mg/L 0.25 06/03/15 :06/04/15
Lube oil ND mg/L 0.25 06/03/15 :06/04/15
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

- ORELARP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E194 Received: 05/27/15 15:51

Fuels - QC
Spike  Source %Rec RPD Prepared:

Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Hydrocarbon Scan by GC-FID - Batch B15F057
Blank (B15F057-BLK1)

Surrogate

2-Fluorobiphenyl 0.0333 mg/L 0.0500 67% (50-150) 06/03/15 :06/04/15
LCS (B15F057-BS1)

Gasoline DET mg/L 0.06 0.200 42% (50-150) 06/03/15 :06/04/15

Diesel DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Lube oil DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Surrogate

2-Fluorobiphenyl 0.0296 mg/L 0.0500 59% (50-150) 06/03/15 :06/04/15
LCS Dup (B15F057-BSD1)

Gasoline DET mg/L 0.05 0.200 29% (50-150) 06/03/15 :06/04/15

Diesel DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Lube oil DET mg/L 0.25 0.500 61% (50-150) 06/03/15 :06/04/15

Surrogate

2-Fluorobiphenyl 0.0325 mglL 0.0500 65% (50-150) 06/03/15 :06/04/15

Reported: 06/17/15 13:47

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51

Semivolatile Organics - SIM - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
Blank (B15E414-BLK1)
Acenaphthene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Acenaphthylene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Anthracene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Benzo(a)anthracene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(a)pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(b)fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(k)fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Chrysene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Fluorene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
1-Methylnaphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
2-Methylnaphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
Naphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
Phenanthrene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Butyl benzyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Di-n-butyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Diethyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Dimethyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Di-n-octyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Bis(2-ethylhexyl) phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.23 ug/L 0.229 102% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 108% (69-149) 05/28/15 :06/01/15
LCS (B15E414-BS1)
Acenaphthene 0.112 ug/L 0.020 0.020 0.114 98% (58.8-155) 05/28/15 :06/01/15
Acenaphthylene 0.115 ug/L 0.020 0.020 0.114 100% (64-155) 05/28/15 :06/01/15
Anthracene 0.117 ug/L 0.020 0.020 0.114 102% (76.2-129 05/28/15 :06/01/15
Benzo(a)anthracene 0.119 ug/L 0.010 0.010 0.114 104% (72.9-138 05/28/15 :06/01/15
Benzo(a)pyrene 0.122 ug/L 0.010 0.010 0.114 106% (75.5-137 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.117 ug/L 0.010 0.010 0.114 102% (59.9-160 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.106 ug/L 0.010 0.010 0.114 93% (70.1-134) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.119 ug/L 0.010 0.010 0.114 104% (61.1-157 05/28/15 :06/01/15
Chrysene 0.123 ug/L 0.010 0.010 0.114 108% (76.7-146 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.117 ug/L 0.010 0.010 0.114 102% (63.9-140 05/28/15 :06/01/15
Fluoranthene 0.119 ug/L 0.010 0.010 0.114 104% (77.5-134 05/28/15 :06/01/15
Fluorene 0.118 ug/L 0.020 0.020 0.114 103% (61.2-157 05/28/15 :06/01/15
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 19 of 25 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51

Semivolatile Organics - SIM - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
LCS (B15E414-BS1)
Indeno(1,2,3-cd)pyrene 0.112 ug/L 0.010 0.010 0.114 98% (68.4-135) 05/28/15 :06/01/15
1-Methylnaphthalene 0.131 ug/L 0.040 0.040 0.114 114% (79.6-158 05/28/15 :06/01/15
2-Methylnaphthalene 0.125 ug/L 0.040 0.040 0.114 109% (76-161) 05/28/15 :06/01/15
Naphthalene 0.117 ug/L 0.040 0.040 0.114 103% (60.6-164 05/28/15 :06/01/15
Phenanthrene 0.111 ug/L 0.020 0.020 0.114 97% (77.4-140) 05/28/15 :06/01/15
Pyrene 0.127 ug/L 0.010 0.010 0.114 111% (81.1-141) 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.23 ug/L 0.229 102% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.24 ug/L 0.229 105% (69-149) 05/28/15 :06/01/15
Matrix Spike (B15E414-MS1) Source: W15E194-05
Acenaphthene 0.325 ug/L 0.020 0.020 0.286 ND 114% (58.8-155 05/28/15 :06/01/15
Acenaphthylene 0.319 ug/L 0.020 0.020 0.286 ND 112% (64-155) 05/28/15 :06/01/15
Anthracene 0.328 ug/L 0.020 0.020 0.286 ND 115% (76.2-129 05/28/15 :06/01/15
Benzo(a)anthracene 0.302 ug/L 0.010 0.010 0.286 ND 106% (72.9-138 05/28/15 :06/01/15
Benzo(a)pyrene 0.300 ug/L 0.010 0.010 0.286 ND 105% (75.5-137 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.288 ug/L 0.010 0.010 0.286 ND 101% (59.9-160 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.259 ug/L 0.010 0.010 0.286 ND 91% (70.1-134) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.291 ug/L 0.010 0.010 0.286 ND 102% (61.1-157 05/28/15 :06/01/15
Chrysene 0.315 ug/L 0.010 0.010 0.286 ND 110% (76.7-146 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.282 ug/L 0.010 0.010 0.286 ND 99% (63.9-140) 05/28/15 :06/01/15
Fluoranthene 0.319 ug/L 0.010 0.010 0.286 ND 112% (77.5-134 05/28/15 :06/01/15
Fluorene 0.345 ug/L 0.020 0.020 0.286 0.0251  112% (61.2-157 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene 0.274 ug/L 0.010 0.010 0.286 ND 96% (68.4-135) 05/28/15 :06/01/15
1-Methylnaphthalene 0.367 ug/L 0.040 0.040 0.286 ND 129% (79.6-159 05/28/15 :06/01/15
2-Methylnaphthalene 0.350 ug/L 0.040 0.040 0.286 ND 123% (76-161) 05/28/15 :06/01/15
Naphthalene 0.325 ug/L 0.040 0.040 0.286 ND 114% (60.6-164 05/28/15 :06/01/15
Phenanthrene 0.313 ug/L 0.020 0.020 0.286 ND 109% (77.4-140 05/28/15 :06/01/15
Pyrene 0.341 ug/L 0.010 0.010 0.286 ND 119% (81.1-141 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.25 ug/L 0.229 109% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 110% (69-149) 05/28/15 :06/01/15
Matrix Spike Dup (B15E414-MSD1) Source: W15E194-05
Acenaphthene 0.322 ug/L 0.020 0.020 0.286 ND 113% (58.8-155 0.7 (50) 05/28/15 :06/01/15
Acenaphthylene 0.320 ug/L 0.020 0.020 0.286 ND 112% (64-155) 0.2 (50) 05/28/15 :06/01/15
Anthracene 0.324 ug/L 0.020 0.020 0.286 ND 113% (76.2-129 1 (50) 05/28/15 :06/01/15
Benzo(a)anthracene 0.310 ug/L 0.010 0.010 0.286 ND 108% (72.9-138 3 (50) 05/28/15 :06/01/15
Benzo(a)pyrene 0.310 ug/L 0.010 0.010 0.286 ND 108% (75.5-137 3 (50) 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.293 ug/L 0.010 0.010 0.286 ND 103% (59.9-160 2 (50) 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.271 ug/L 0.010 0.010 0.286 ND 95% (70.1-134) 4 (50) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.303 ug/L 0.010 0.010 0.286 ND 106% (61.1-157 4 (50) 05/28/15 :06/01/15
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E194 Received: 05/27/15 15:51
Semivolatile Organics - SIM - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
Matrix Spike Dup (B15E414-MSD1) Source: W15E194-05
Chrysene 0.324 ug/L 0.010 0.010 0.286 ND 113% (76.7-146 3 (50) 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.297 uglL 0.010 0.010  0.286 ND  104% (63.9-140 5 (50) 05/28/15 :06/01/15
Fluoranthene 0.317 ug/L 0.010 0.010 0.286 ND  111% (77.5-134) 0.7 (50) 05/28/15 :06/01/15
Fluorene 0.351 uglL 0.020 0.020 0.286 0.0251  114% (61.2-157 2 (50) 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene 0.287 ug/L 0.010 0.010 0.286 ND  101% (68.4-135 5 (50) 05/28/15 :06/01/15
1-Methylnaphthalene 0.364 ug/L 0.040 0.040 0.286 ND  127% (79.6-159 0.9 (50) 05/28/15 :06/01/15
2-Methylnaphthalene 0.350 ug/L 0.040 0.040 0.286 ND 122% (76-161) 0.2 (50) 05/28/15 :06/01/15
Naphthalene 0.320 ug/L 0.040 0.040 0.286 ND 112% (60.6-164 2 (50) 05/28/15 :06/01/15
Phenanthrene 0.315 ug/L 0.020 0.020 0.286 ND 110% (77.4-140 0.9 (50) 05/28/15 :06/01/15
Pyrene 0.337 uglL 0.010 0.010 0.286 ND 118% (81.1-141 1 (50) 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.25 uglL 0.229 108% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 108% (69-149) 05/28/15 :06/01/15
Qualifiers
FO Fuel pattern most closely resembles transformer oil.
FOa Result most closely resembles non-Aroclor transformer oil.
FOb Results resembles most closely non-PCB transformer oil.
F2 Result for heavy oil is primarily due to overlap from diesel-range hydrocarbons.
F4 Result for gasoline is primarily overlap from diesel-range hydrocarbons.
F6 Surrogate recovery could not be determined due to the high concentration of hydrocarbons in the sample.
F7 This sample underwent silica gel clean-up.
F8 Hydrocarbons quantified as Diesel and Lube Oil appear to be a single petroleum product that is heavier than Diesel #2 and
lighter than the reference Lube Oil.
Su1 Recovery for one or more surrogate compounds was outside the acceptance range (low). Sample results may be low
estimates.
Su5 Surrogate recovery could not be determined due to required dilution of the sample extract.
Definitions
DET Analyte Detected ND Analyte Not Detected at or above the reporting limit
MRL Method Reporting Limit MDL Method Detection Limit
NR Not Reportable dry Sample results reported on a dry weight basis
% Rec. Percent Recovery RPD Relative Percent Difference
* This analyte is not certified under NELAP
Reported: 06/17/15 13:47 The results in this report apply only to the samples analyzed. Qualifiers and case

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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'WPCL Cooler Receipt Form

"~ Work Order Number: U\f\/gﬂ ci V/

| Project: PDX M‘DOF

Cooler Receipt Form Filled Qut By: / KT

 Sample transport:  Samples received on ice

Directly from field____
Temperature (°C)___* "\ U\

Courier

" No NA

=<
e}
0

Is the COC present and signed?

Are sample bottles intact?

Do the COC and sample labels match?

Are the appropriate containers used?

SN

Are samples appropriately preserved?

. [ Do VOA vials have Headspace?.

v

Are samples received within holding times?

va

| Pfeé. # | Preservative ’ LIMS 1D Standard Preservation Amotnts -
1 | HNO;(1:1) to pH <2 - 0.5mL/250mL; 1.0mL/500mL; 4-5 drops/50mL centrlfuge tube
2 H,804(18N) to pH <2 L 0:4mL/250mL; 0.8mL/500mL ; 1 6le1000mL
3 HCl(1:1)topH <2 IS0le2 ¥ --1.0mL/500mL.; 2.0rL/1000mL
4 HCl(1:1}topH 2.3 A For TOC: 2-5 drops/250mL
5 NaOH (pellets) to pH >12 4-10 pellets/500mL; 8-20 pellets/1000mL

| Date | Time Analyst| Sample LIMS ID Bottle ID | Pres. # | Comments

15 la)hs (0955 | KT w\saq4 02207%,12,) - A | 3

13,20, 21

¥
Comments 0529i5kn ! ro VORs éi»m«_éaé@ Jﬁ > jo—:%ww oo ”W‘ﬂv M‘__ﬂﬂﬁ-_a%.

SA\LAB\Forms\WPCL Cooler Receipt Form Nov 2013.doc
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Investigation Day Two
May 28, 2015



55 SW Yamhill Street, Suite 400 Portland, OR 97204
P:503.239.8799 F:503.239.8940
info@gsiwatersolutions.com www.gsiwatersolutions.com

Water Solutions, Inc.

Laboratory Data QA/QC Review
Petroleum Sheen Investigation
Outfall Basin 22

To: File
From: Andrew Davidson, GSI
Date: June 28, 2015

This memorandum presents a quality assurance/quality control (QA/QC) review of the
laboratory data generated during a source control investigation sampling event conducted by the
City of Portland (City). Three inline solids samples, five dry weather flow (DWF) grab samples,
and five wipe samples were collected in Outfall Basin 22 on May 28, 2015 and submitted for
analyses.

The laboratory analyses for these source control program samples were completed by the City’s
Bureau of Environmental Services (BES) Water Pollution Control Laboratory (WPCL) and
included the following analyses:

e BESWPCL
0 Total Solids — SM 2540 G (Inline solids samples only)
o Field Conductivity — FO SOP 1.03a
0 Hydrocarbon Analysis — NWTPH-HCID (NWTPH-Dx if detected)
o]

Polycyclic Aromatic Hydrocarbons (PAHs) — EPA 8270-SIM (DWF samples
only)

The WPCL summary report for all analyses associated with this sampling event is attached for
review.

The following QA/QC review of the analytical data is based on the available documentation
provided by WPCL. The QA/QC review consisted of reviewing the following elements from the
laboratory report, if applicable and available:

e Chain-of-custody for completeness and continuous custody.
e Analysis conducted within holding times.

e Chemicals of interest detected in method blanks and/or field decontamination blanks.



LABORATORY DATA QA/QC REVIEW
2015 DRY WEATHER PETROLEUM SHEEN INVESTIGATION — OF 22

e Internal standard recoveries within laboratory control limits.
e Surrogate recoveries within laboratory control limits.

e Matrix spike/matrix spike duplicate (MS/MSD) sample results within laboratory
control limits.

e Laboratory control/duplicate laboratory control (LC/DLC) sample recoveries within
laboratory control limits.

e Relative percent differences (RPDs) for laboratory duplicate samples within
laboratory control limits.

The results of the QA/QC review of the subcontracted laboratory reports are presented below.

Chain-of-Custody

The chain-of-custody forms showed continuous custody of the samples. The chain-of-custody
procedures appear to have been adequate indicating that sample integrity was maintained
throughout the sample collection and delivery process.

Analysis Holding Times

The samples were extracted and analyzed within the recommended method-specific holding
times.

Method Blanks

Method blanks were processed during the hydrocarbon scan analysis (NWTPH-HCID) and the
analysis of diesel/oil hydrocarbons (NWTPH-Dx) for wipe, DWF, and inline solids samples.
Blank samples were free of target analytes with one exception:

e WHPCL reports that lube oil was detected in the method blank associated with the
hydrocarbon scan of DWF samples at a concentration greater than one half of the
reporting level, but less than the reporting level. Lube oil was not detected in any of the
associated DWF samples, and the data are not further qualified.

One method blank sample was processed during the analysis of PAHs. No analytes were
detected in the method blank sample.

Surrogate Recoveries

Surrogate recoveries were processed during the laboratory analyses of hydrocarbons and PAHSs.
Surrogate recoveries were within control limits with the following exception:

e High concentrations of hydrocarbons in sample W15E199-08 prevented determination of
surrogate recoveries during the initial hydrocarbon scan (NWTPH-HCID). Despite the
sample undergoing silica gel-cleanup, associated surrogate recoveries could not be
determined during the diesel/oil analysis (NWTPH-Dx) due to high dilution (25X) of the
sample extract. The associated result for diesel is qualified as an estimate and flagged “J”
due to unacceptable surrogate recovery “SR”; that is there is a degree of uncertainty

GSI WATER SOLUTIONS, INC. PAGE 2 0OF 4
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associated with the value due to the high dilution that prevented acceptable recovery of
the surrogate compound 2-Fluorobiphenyl.

Matrix Spike/Matrix Spike Duplicate

MS/MSD samples were prepared using aliquots of DWF sample W15E194-05 and processed
during the laboratory analysis of PAHs in DWF samples. MS/MSD recoveries and RPDs were
within acceptance limits for all spiked analytes.

Laboratory Control Samples/Duplicate Laboratory Control
Samples

LCS samples were processed during the analyses of hydrocarbons in DWF and inline solids
samples and during the analyses of PAHs in DWF samples. DLC samples were processed
during the analyses of hydrocarbons in DWF samples. All laboratory control sample recoveries
and RPDs were within laboratory control limits.

Duplicate Samples

Duplicate samples were processed during the analyses of total solids and hydrocarbons
(NWTPH-HCID and NWTPH-Dx) for inline solids samples. All RPDs were within acceptance
criteria.

Additional Information

WPCL reports the following additional information regarding wipe, DWF, and inline solids
samples:

e For samples where hydrocarbons were detected by the initial hydrocarbon scan
(NWTPH-HCID), additional analyses NWTPH-Dx and NWTPH-Gx were to be run.
WPCL reports that no VOASs were available for follow-up analysis of NWTPH-Gx on
water samples; no extra jars were available for follow-up analysis of NWTPH-Gx on
inline solids; no additional sample available for follow-up analysis of NWTPH-Gx on the
wipe samples. Accordingly, only NWTPH-Dx analyses were conducted for the samples
where hydrocarbons were detected by NWTPH-HCID.

e All samples analyzed by NWTPH-Dx underwent silica gel clean-up.

e WHPCL reports that the fuel pattern in sample W15E199-01 most closely resembles
transformer oil, and the fuel pattern in sample W15E199-08 most closely resembles non-
PCB transformer oil.

e WHPCL reports that during the initial hydrocarbon scan, results for gasoline and lube oil in
sample W15E199-08 were primarily due to overlap from diesel-range hydrocarbons.
These detections are qualified as estimates “J” in subsequent tables to indicate matrix
interference “MI”.

e WHPCL qualifies that reported analytes for the hydrocarbon analyses of wipe samples
(quantified in mg/Wipe) are not certified under the National Environmental Laboratory
Accreditation Program (NELAP).

GSI WATER SOLUTIONS, INC. PAGE 30OF 4
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

q"

June 17, 2015

Linda Scheffler
Director's Office

Work Order Project Received
W15E199 Portland Harbor 05/28/15 15:15

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please
contact your project coordinator Peter Abrams at 503-823-5533.

r
Jennifer Shackelford
Laboratory Coordinator QA/QC

| Pageiofis |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

w ORELAP Certification ID 4023
LABORATORY ANALYSIS REPORT
Project: Portland Harbor Client: Director's Office
Work Order:  W15E199 Project Mgr: Linda Scheffler
Received: 5/28/15 15:15

Submitted By:

Field Operations

Sample Collection Date

Sample Laboratory ID Matrix Type Start End Qualifier
22_24W W15E199-01 Water Grab 05/28/15 10:13 05/28/15 10:13
22_25Wipe W15E199-02 Wipe Grab 05/28/15 10:18 05/28/15 10:18
22_26Wipe W15E199-03 Wipe Grab 05/28/15 10:21 05/28/15 10:21
22 27TW W15E199-04 Water Grab 05/28/15 10:43 05/28/15 10:43
22 28 W15E199-05 Sediment Composite 05/28/15 10:50 05/28/15 10:50
22_29W W15E199-06 Water Grab 05/28/15 10:56 05/28/15 10:56
22_30Wipe W15E199-07 Wipe Grab 05/28/15 11:16 05/28/15 11:16
22_31Wipe W15E199-08 Wipe Grab 05/28/15 11:19 05/28/15 11:19
22_32W W15E199-09 Water Grab 05/28/15 11:48 05/28/15 11:48
22_6W W15E199-10 Water Grab 05/28/15 12:09 05/28/15 12:09
22_33 W15E199-11 Sediment Composite 05/28/15 12:16 05/28/15 12:16
22_34 W15E199-12 Sediment Composite 05/28/15 14:08 05/28/15 14:08
22_35Wipe W15E199-13 Wipe Grab 05/28/15 14:12 05/28/15 14:12
Case Narrative
PAH/phthalates by 8270-SIM Analysis: Only PAH analysis was requested. Phthalates are not reported.
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Field Parameters
Field conductivity

22_24W : W15E199-01

Conductivity* 254 umhos/cm 1 B15E440 05/28/15 05/28/15  FO SOP 1.03a
22 _27W : W15E199-04

Conductivity* 103 umhos/cm 1 B15E440 05/28/15 05/28/15  FO SOP 1.03a
22_29W : W15E199-06

Conductivity* 184 umhos/cm 1 B15E440 05/28/15 05/28/15 FO SOP 1.03a
22_32W : W15E199-09

Conductivity* 173 umhos/cm 1 B15E440 05/28/15 05/28/15 FO SOP 1.03a

22_6W : W15E199-10

Reported: 06/17/15 12:54

Gk

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 2 of 18




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order: ~ W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Field Parameters

Field conductivity

22_6W : W15E199-10

Conductivity* 194 umhos/cm 1 B15E440 05/28/15 05/28/15 FO SOP 1.03a
General Chemistry
Total Solids
22 28 : W15E199-05
Total solids 73.0 % W/W 0.01 B15E448 05/29/15 05/30/15  SM 2540G
22 33 : W15E199-11
Total solids 81.5 % W/W 0.01 B15E448 05/29/15 05/30/15  SM 2540G
22 34 : W15E199-12
Total solids 85.0 % W/W 0.01 B15E448 05/29/15 05/30/15 SM 2540G
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

Page 3 of 18




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Fuels
Diesel/Oil Hydrocarbons by GC-FID

22_24W : W15E199-01 F7
Diesel 0.48 mg/L 0.068 1 B15F057 06/03/15 06/09/15  NWTPH-Dx
Lube oil 1.4 mg/L 0.14 1 B15F057 06/03/15 06/09/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0901 mg/L 0.109 83% 50-150 B15F057 06/03/15 06/09/15  NWTPH-Dx

22 28 : W15E199-05 F7
Diesel ND mg/kg dry 28 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Lube oil 200 mg/kg dry 56 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 22.1 mg/kg dry 22.4 99% 50-150 B15F046 06/03/15 06/03/15  NWTPH-Dx

22_31Wipe : W15E199-08 F7
Diesel* 420 mg/Wipe 31 25 B15E430 05/29/15 06/03/15  NWTPH-Dx
Lube oil* ND mg/Wipe 110 25 B15E430 05/29/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.00 mg/Wipe 0.100 % 50-150 B15E430 05/29/15 06/03/15  NWTPH-Dx SuU5

22 33 : W15E199-11 F7
Diesel ND mg/kg dry 25 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Lube oil 130 mg/kg dry 51 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 20.9 mg/kg dry 20.3 103% 50-150 B15F046 06/03/15 06/03/15  NWTPH-Dx

22 34 : W15E199-12 F7
Diesel ND mg/kg dry 26 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Lube oil 190 mg/kg dry 47 1 B15F046 06/03/15 06/03/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 19.6 mg/kg dry 18.8 105% 50-150 B15F046 06/03/15 06/03/15  NWTPH-Dx

Hydrocarbon Scan by GC-FID
22_24W : W15E199-01

Gasoline ND mg/L 0.27 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel DET mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID FOa
Lube oil DET mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)

2-Fluorobiphenyl 0.0911 mg/L 0.109 84% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID
22 25Wipe : W15E199-02

Gasoline* ND mg/Wipe 1 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Lube oil* ND mg/Wipe 5 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)

2-Fluorobiphenyl 0.0972 mg/Wipe 0.100 97% 50-150 B15E430 05/29/15 05/29/15  NWTPH-HCID
22 _26Wipe : W15E199-03

Gasoline* ND mg/Wipe 1 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Lube oil* ND mg/Wipe 5 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 4 of 18 |




6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

City of Portland
Water Pollution Control Laboratory

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E199 Received: 05/28/15 15:15
Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier
Fuels
Hydrocarbon Scan by GC-FID
22_26Wipe : W15E199-03
Diesel* ND mg/Wipe 2 1 B15E430 05/29/15 05/29/15 NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0901 mg/Wipe 0.100 90% 50-150 B15E430 05/29/15 05/29/15  NWTPH-HCID
22 _27W : W15E199-04
Gasoline ND mg/L 0.27 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel ND mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Lube oil ND mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0855 mg/L 0.109 79% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID
22 28 : W15E199-05
Gasoline ND mg/kg dry 24 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Diesel ND mg/kg dry 60 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Lube oil DET mg/kg dry 121 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 11.2 mg/kg dry 12.1 93% 50-150 B15E437 05/29/15 05/29/15  NWTPH-HCID
22_29W : W15E199-06
Gasoline ND mg/L 0.27 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel ND mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Lube oil ND mg/L 0.54 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0924 mg/L 0.109 85% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID
22_30Wipe : W15E199-07
Gasoline* ND mg/Wipe 1 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Lube oil* ND mg/Wipe 5 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0806 mg/Wipe 0.100 81% 50-150 B15E430 05/29/15 05/29/15  NWTPH-HCID
22_31Wipe : W15E199-08
Gasoline* DET mg/Wipe 1 1 B15E430 05/29/15 05/29/15  NWTPH-HCID F4
Lube oil* DET mg/Wipe 5 1 B15E430 05/29/15 05/29/15  NWTPH-HCID F2
Diesel* DET mg/Wipe 2 1 B15E430 05/29/15 05/29/15  NWTPH-HCID FOb
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.00 mg/Wipe 0.100 %  50-150 B15E430 05/29/15 05/29/15  NWTPH-HCID F6
22 _32W : W15E199-09
Gasoline ND mg/L 0.28 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Diesel ND mg/L 0.57 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Lube oil ND mg/L 0.57 1 B15F057 06/03/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0917 mg/L 0.114 81% 50-150 B15F057 06/03/15 06/04/15  NWTPH-HCID
22_6W : W15E199-10
Gasoline ND mg/L 0.27 1 B15F126 06/08/15 06/08/15 NWTPH-HCID

Reported: 06/17/15 12:54

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

| Page5ofis




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Fuels
Hydrocarbon Scan by GC-FID

22_6W : W15E199-10
Diesel ND mg/L 0.53 1 B15F126 06/08/15 06/08/15  NWTPH-HCID
Lube oil ND mg/L 0.53 1 B15F126 06/08/15 06/08/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0708 mg/L 0.106 67% 50-150 B15F126 06/08/15 06/08/15  NWTPH-HCID

22 33 : W15E199-11
Gasoline ND mg/kg dry 19 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Diesel ND mg/kg dry 48 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Lube oil DET mg/kg dry 96 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 9.31 mg/kg dry 9.58 97% 50-150 B15E437 05/29/15 05/29/15  NWTPH-HCID

22_34 : W15E199-12
Gasoline ND mg/kg dry 21 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Diesel ND mg/kg dry 52 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Lube oil DET mg/kg dry 104 1 B15E437 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 8.38 mg/kg dry 10.4 81% 50-150 B15E437 05/29/15 05/29/15  NWTPH-HCID

22_35Wipe : W15E199-13
Gasoline* ND mg/Wipe 1 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Lube oil* ND mg/Wipe 5 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Diesel* ND mg/Wipe 2 1 B15E430 05/29/15 05/29/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 0.0842 mg/Wipe 0.100 84% 50-150 B15E430 05/29/15 05/29/15  NWTPH-HCID

Reported: 06/17/15 12:54

Gk

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.

| Page6of18




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM

22_24W : W15E199-01
Acenaphthene 0.020 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.060 0.060 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.10 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene 0.037 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene 0.058 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.11 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene 0.15 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene 0.037 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene 0.071 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene 0.019 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene 0.098 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Fluorene ND ug/L 0.030 0.030 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 0.063 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 0.043 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.20 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.24 ug/L 0.229 106% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 105% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM

22_27W : W15E199-04
Acenaphthene 0.12 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.060 0.060 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.075 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.010 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND uglL 0.010 0.010 1  B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 0.26 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.051 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.080 0.080 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 0.12 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.010 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.23 ug/L 0.229 99% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.22 ug/L 0.229 97% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM

Reported: 06/17/15 12:54
T

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order: ~ W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM
Polynuclear Aromatics & Phthalates by GCMS-SIM
22_29W : W15E199-06

Acenaphthene 0.20 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15 EPA 8270-SIM
Acenaphthylene ND ug/L 0.060 0.060 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.12 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.013 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene 0.47 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene 0.079 ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.20 0.20 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene 0.11 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene 0.016 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.28 ug/L 0.229 123% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 106% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
22 _32W : W15E199-09
Acenaphthene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.047 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.25 ug/L 0.229 108% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 106% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 8 of 18 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order: ~ W15E199 Received: 05/28/15 15:15

Analyte Result Units MRL MDL Dil. Batch Prepared Analyzed Method Qualifier

Semivolatile Organics - SIM

Polynuclear Aromatics & Phthalates by GCMS-SIM
22 _6W : W15E199-10

Acenaphthene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Acenaphthylene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Anthracene 0.23 ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(a)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(b)fluoranthene 0.010 ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Benzo(k)fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Chrysene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluorene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
1-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
2-Methylnaphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Naphthalene ND ug/L 0.040 0.040 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Phenanthrene ND ug/L 0.020 0.020 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Pyrene ND ug/L 0.010 0.010 1 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Surrogate Result Expected %Rec Limits(%)
2-Methylnaphthalene-d10 0.24 ug/L 0.229 104% 60.4-153 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Fluoranthene-d10 0.24 ug/L 0.229 103% 69-149 B15E414 05/28/15 06/01/15  EPA 8270-SIM
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E199 Received: 05/28/15 15:15

Quality Control Report

General Chemistry - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Total Solids - Batch B15E448
Duplicate (B15E448-DUP1) Source: W15E202-02
Total solids 83.2 % W/W 0.01 83.0 0.2 (5) 05/29/15 :05/30/15
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analvzed Qualifier
Diesel/Oil Hydrocarbons by GC-FID - Batch B15E430
Blank (B15E430-BLK2) F7
Diesel ND mg/Wipe 1.2 05/28/15 :06/03/15
Lube oil ND mg/Wipe 25 05/28/15 :06/03/15
Surrogate
2-Fluorobiphenyl 0.0831 mg/Wipe 0.100 83% (50-150) 05/28/15 :06/03/15
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F046
Blank (B15F046-BLK1) F7
Diesel ND mg/kg wet 21 06/03/15 :06/03/15
Lube oil ND mg/kg wet 42 06/03/15 :06/03/15
Surrogate
2-Fluorobipheny! 14.0 mgl/kg wet 16.7 84% (50-150) 06/03/15 :06/03/15
LCS (B15F046-BS1) F7
Diesel 190 mg/kg wet 25 200 95% (50-150) 06/03/15 :06/03/15
Lube oil 111 mg/kg wet 50 200 55% (50-150) 06/03/15 :06/03/15
Surrogate
2-Fluorobiphenyl 22.0 mglkg wet 20.0 110% (50-150) 06/03/15 :06/03/15
Diesel ND mg/kg dry 32 ND (50) 06/03/15 :06/03/15
Lube oil 310 mg/kg dry 58 201 43 (50) 06/03/15 :06/03/15
Surrogate
2-Fluorobiphenyl 23.8 mglkg dry 234 102% (50-150) 06/03/15 :06/03/15
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F057
Blank (B15F057-BLK2) F7
Diesel ND mg/L 0.12 06/03/15 :06/09/15
Lube oil ND mg/L 0.062 06/03/15 :06/09/15
Surrogate
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order: ~ W15E199 Received: 05/28/15 15:15
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analvzed Qualifier

Diesel/Oil Hydrocarbons by GC-FID - Batch B15F057

Blank (B15F057-BLK2) E7
Surrogate
2-Fluorobiphenyl 0.0334 mg/L 0.0500 67% (50-150) 06/03/15 :06/09/15
LCS (B15F057-BS2) EF7
Diesel 0.304 mg/L 0.031 0.500 61% (50-150) 06/03/15 :06/09/15
Lube oil 0.403 mg/L 0.062 0.500 81% (50-150) 06/03/15 :06/09/15
Surrogate
2-Fluorobiphenyl 0.0324 mg/L 0.0500 65% (50-150) 06/03/15 :06/09/15
LCS Dup (B15F057-BSD2) E7
Diesel 0.303 mg/L 0.031 0.500 61% (50-150) 0.2 (200) 06/03/15 :06/09/15
Lube oil 0.384 mg/L 0.062 0.500 77% (50-150) 5 (200) 06/03/15 :06/09/15
Surrogate
2-Fluorobiphenyl 0.0346 mg/L 0.0500 69% (50-150) 06/03/15 :06/09/15

Hydrocarbon Scan by GC-FID - Batch B15E430

Blank (B15E430-BLK1)

Gasoline ND mg/Wipe 1 05/28/15 :05/28/15
Lube oil ND mg/Wipe 2 05/28/15 :05/28/15
Diesel ND mg/Wipe 2 05/28/15 :05/28/15
Surrogate

2-Fluorobiphenyl 0.0867 mg/Wipe 0.100 87% (50-150) 05/28/15 :05/28/15

Hydrocarbon Scan by GC-FID - Batch B15E437

Blank (B15E437-BLK1)

Gasoline ND mg/kg wet 17 05/29/15 :05/29/15
Diesel ND mg/kg wet 42 05/29/15 :05/29/15
Lube oil ND mg/kg wet 83 05/29/15 :05/29/15
Surrogate

2-Fluorobiphenyl 7.64 mg/kg wet 8.33 92% (50-150) 05/29/15 :05/29/15

Duplicate (B15E437-DUP1) Source: W15E199-05

Gasoline ND mg/kg dry 27 ND 05/29/15 :05/29/15
Diesel ND mg/kg dry 66 ND 05/29/15 :05/29/15
Lube oil DET mg/kg dry 133 DET 05/29/15 :05/29/15
Surrogate

2-Fluorobiphenyl 13.0 mglkg dry 13.3 98% (50-150) 05/29/15 :05/29/15

Hydrocarbon Scan by GC-FID - Batch B15F057

Blank (B15F057-BLK1)

Gasoline ND mg/L 0.12 06/03/15 :06/04/15
Diesel ND mg/L 0.25 06/03/15 :06/04/15
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

_— ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15E199 Received: 05/28/15 15:15

Fuels - QC
Spike  Source %Rec RPD Prepared:

Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Hydrocarbon Scan by GC-FID - Batch B15F057
Blank (B15F057-BLK1)

Lube oil ND mg/L 0.25 06/03/15 :06/04/15

Surrogate

2-Fluorobiphenyl 0.0333 mg/L 0.0500 67% (50-150) 06/03/15 :06/04/15
LCS (B15F057-BS1)

Gasoline DET mg/L 0.06 0.200 42% (50-150) 06/03/15 :06/04/15

Diesel DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Lube oil DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Surrogate

2-Fluorobiphenyl 0.0296 mg/L 0.0500 59% (50-150) 06/03/15 :06/04/15
LCS Dup (B15F057-BSD1)

Gasoline DET mg/L 0.05 0.200 29% (50-150) 06/03/15 :06/04/15

Diesel DET mg/L 0.25 0.500 66% (50-150) 06/03/15 :06/04/15

Lube oil DET mg/L 0.25 0.500 61% (50-150) 06/03/15 :06/04/15

Surrogate

2-Fluorobiphenyl 0.0325 mg/L 0.0500 65% (50-150) 06/03/15 :06/04/15
Hydrocarbon Scan by GC-FID - Batch B15F126
Blank (B15F126-BLK1)

Gasoline ND mg/L 0.12 06/08/15 :06/08/15

Diesel ND mg/L 0.25 06/08/15 :06/08/15

Lube oil ND mg/L 0.25 06/08/15 :06/08/15 FO

Surrogate

2-Fluorobiphenyl 0.0290 mg/L 0.0500 58% (50-150) 06/08/15 :06/08/15
LCS (B15F126-BS1)

Diesel DET mg/L 0.25 0.500 66% (50-150) 06/08/15 :06/08/15

Surrogate

2-Fluorobiphenyl 0.0372 mg/L 0.0500 74% (50-150) 06/08/15 :06/08/15
LCS Dup (B15F126-BSD1)

Diesel DET mg/L 0.25 0.500 58% (50-150) 06/08/15 :06/08/15

Surrogate

2-Fluorobiphenyl 0.0292 mg/L 0.0500 58% (50-150) 06/08/15 :06/08/15

Reported: 06/17/15 12:54
T

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E199 Received: 05/28/15 15:15

Semivolatile Organics - SIM - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
Blank (B15E414-BLK1)
Acenaphthene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Acenaphthylene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Anthracene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Benzo(a)anthracene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(a)pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(b)fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(g,h,i)perylene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Benzo(k)fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Chrysene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Dibenzo(a,h)anthracene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Fluoranthene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Fluorene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
1-Methylnaphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
2-Methylnaphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
Naphthalene ND ug/L 0.040 0.040 05/28/15 :06/01/15
Phenanthrene ND ug/L 0.020 0.020 05/28/15 :06/01/15
Pyrene ND ug/L 0.010 0.010 05/28/15 :06/01/15
Butyl benzyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Di-n-butyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Diethyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Dimethyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Di-n-octyl phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Bis(2-ethylhexyl) phthalate ND ug/L 1.0 0.50 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.23 ug/L 0.229 102% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 108% (69-149) 05/28/15 :06/01/15
LCS (B15E414-BS1)
Acenaphthene 0.112 ug/L 0.020 0.020 0.114 98% (58.8-155) 05/28/15 :06/01/15
Acenaphthylene 0.115 ug/L 0.020 0.020 0.114 100% (64-155) 05/28/15 :06/01/15
Anthracene 0.117 ug/L 0.020 0.020 0.114 102% (76.2-129 05/28/15 :06/01/15
Benzo(a)anthracene 0.119 ug/L 0.010 0.010 0.114 104% (72.9-138 05/28/15 :06/01/15
Benzo(a)pyrene 0.122 ug/L 0.010 0.010 0.114 106% (75.5-137 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.117 ug/L 0.010 0.010 0.114 102% (59.9-160 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.106 ug/L 0.010 0.010 0.114 93% (70.1-134) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.119 ug/L 0.010 0.010 0.114 104% (61.1-157 05/28/15 :06/01/15
Chrysene 0.123 ug/L 0.010 0.010 0.114 108% (76.7-146 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.117 ug/L 0.010 0.010 0.114 102% (63.9-140 05/28/15 :06/01/15
Fluoranthene 0.119 ug/L 0.010 0.010 0.114 104% (77.5-134 05/28/15 :06/01/15
Fluorene 0.118 ug/L 0.020 0.020 0.114 103% (61.2-157 05/28/15 :06/01/15
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 13 of 18 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15E199 Received: 05/28/15 15:15

Semivolatile Organics - SIM - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
LCS (B15E414-BS1)
Indeno(1,2,3-cd)pyrene 0.112 ug/L 0.010 0.010 0.114 98% (68.4-135) 05/28/15 :06/01/15
1-Methylnaphthalene 0.131 ug/L 0.040 0.040 0.114 114% (79.6-158 05/28/15 :06/01/15
2-Methylnaphthalene 0.125 ug/L 0.040 0.040 0.114 109% (76-161) 05/28/15 :06/01/15
Naphthalene 0.117 ug/L 0.040 0.040 0.114 103% (60.6-164 05/28/15 :06/01/15
Phenanthrene 0.111 ug/L 0.020 0.020 0.114 97% (77.4-140) 05/28/15 :06/01/15
Pyrene 0.127 ug/L 0.010 0.010 0.114 111% (81.1-141) 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.23 ug/L 0.229 102% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.24 ug/L 0.229 105% (69-149) 05/28/15 :06/01/15
Matrix Spike (B15E414-MS1) Source: W15E194-05
Acenaphthene 0.325 ug/L 0.020 0.020 0.286 ND 114% (58.8-155 05/28/15 :06/01/15
Acenaphthylene 0.319 ug/L 0.020 0.020 0.286 ND 112% (64-155) 05/28/15 :06/01/15
Anthracene 0.328 ug/L 0.020 0.020 0.286 ND 115% (76.2-129 05/28/15 :06/01/15
Benzo(a)anthracene 0.302 ug/L 0.010 0.010 0.286 ND 106% (72.9-138 05/28/15 :06/01/15
Benzo(a)pyrene 0.300 ug/L 0.010 0.010 0.286 ND 105% (75.5-137 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.288 ug/L 0.010 0.010 0.286 ND 101% (59.9-160 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.259 ug/L 0.010 0.010 0.286 ND 91% (70.1-134) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.291 ug/L 0.010 0.010 0.286 ND 102% (61.1-157 05/28/15 :06/01/15
Chrysene 0.315 ug/L 0.010 0.010 0.286 ND 110% (76.7-146 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.282 ug/L 0.010 0.010 0.286 ND 99% (63.9-140) 05/28/15 :06/01/15
Fluoranthene 0.319 ug/L 0.010 0.010 0.286 ND 112% (77.5-134 05/28/15 :06/01/15
Fluorene 0.345 ug/L 0.020 0.020 0.286 0.0251  112% (61.2-157 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene 0.274 ug/L 0.010 0.010 0.286 ND 96% (68.4-135) 05/28/15 :06/01/15
1-Methylnaphthalene 0.367 ug/L 0.040 0.040 0.286 ND 129% (79.6-159 05/28/15 :06/01/15
2-Methylnaphthalene 0.350 ug/L 0.040 0.040 0.286 ND 123% (76-161) 05/28/15 :06/01/15
Naphthalene 0.325 ug/L 0.040 0.040 0.286 ND 114% (60.6-164 05/28/15 :06/01/15
Phenanthrene 0.313 ug/L 0.020 0.020 0.286 ND 109% (77.4-140 05/28/15 :06/01/15
Pyrene 0.341 ug/L 0.010 0.010 0.286 ND 119% (81.1-141 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.25 ug/L 0.229 109% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 110% (69-149) 05/28/15 :06/01/15
Matrix Spike Dup (B15E414-MSD1) Source: W15E194-05
Acenaphthene 0.322 ug/L 0.020 0.020 0.286 ND 113% (58.8-155 0.7 (50) 05/28/15 :06/01/15
Acenaphthylene 0.320 ug/L 0.020 0.020 0.286 ND 112% (64-155) 0.2 (50) 05/28/15 :06/01/15
Anthracene 0.324 ug/L 0.020 0.020 0.286 ND 113% (76.2-129 1 (50) 05/28/15 :06/01/15
Benzo(a)anthracene 0.310 ug/L 0.010 0.010 0.286 ND 108% (72.9-138 3 (50) 05/28/15 :06/01/15
Benzo(a)pyrene 0.310 ug/L 0.010 0.010 0.286 ND 108% (75.5-137 3 (50) 05/28/15 :06/01/15
Benzo(b)fluoranthene 0.293 ug/L 0.010 0.010 0.286 ND 103% (59.9-160 2 (50) 05/28/15 :06/01/15
Benzo(g,h,i)perylene 0.271 ug/L 0.010 0.010 0.286 ND 95% (70.1-134) 4 (50) 05/28/15 :06/01/15
Benzo(k)fluoranthene 0.303 ug/L 0.010 0.010 0.286 ND 106% (61.1-157 4 (50) 05/28/15 :06/01/15
Reported: 06/17/15 12:54 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order: W15E199 Received: 05/28/15 15:15
Semivolatile Organics - SIM - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL MDL Level Result (Limits) (Limit) Analyzed Qualifier
Polynuclear Aromatics & Phthalates by GCMS-SIM - Batch B15E414
Matrix Spike Dup (B15E414-MSD1) Source: W15E194-05
Chrysene 0.324 ug/L 0.010 0.010 0.286 ND  113% (76.7-146 3 (50) 05/28/15 :06/01/15
Dibenzo(a,h)anthracene 0.297 ug/L 0.010 0010 0.286 ND  104% (63.9-140 5 (50) 05/28/15 :06/01/15
Fluoranthene 0.317 ug/L 0.010 0.010 0.286 ND  111% (77.5-134) 0.7 (50) 05/28/15 :06/01/15
Fluorene 0.351 ug/L 0.020 0020 0286 00251 114% (61.2-157 2 (50) 05/28/15 :06/01/15
Indeno(1,2,3-cd)pyrene 0.287 ug/L 0.010 0.010 0.286 ND  101% (68.4-135 5 (50) 05/28/15 :06/01/15
1-Methylnaphthalene 0.364 ug/L 0.040 0.040 0.286 ND  127% (79.6-159 0.9 (50) 05/28/15 :06/01/15
2-Methylnaphthalene 0.350 ug/L 0.040 0.040 0.286 ND  122% (76-161) 0.2 (50) 05/28/15 :06/01/15
Naphthalene 0.320 ug/L 0.040 0.040 0.286 ND  112% (60.6-164 2 (50) 05/28/15 :06/01/15
Phenanthrene 0.315 ug/L 0.020 0020 0.286 ND  110% (77.4-140 0.9 (50) 05/28/15 :06/01/15
Pyrene 0.337 ug/L 0.010 0010 0.286 ND  118% (81.1-141 1 (50) 05/28/15 :06/01/15
Surrogate
2-Methylnaphthalene-d10 0.25 ug/L 0.229 108% (60.4-153 05/28/15 :06/01/15
Fluoranthene-d10 0.25 ug/L 0.229 108% (69-149) 05/28/15 :06/01/15
Qualifiers

FO

FOa
FOb
F2
F4
F6
F7
SuU5

DET

MRL
NR
% Rec.

Analyte was detected in the Method Blank at a concentration greater than one half of the reporting level, but less than the
reporting level. Sample result may be a high estimate.

Fuel pattern most closely resembles transformer oil.

Results resembles most closely non-PCB transformer oil.

Result for heavy oil is primarily due to overlap from diesel-range hydrocarbons.

Result for gasoline is primarily overlap from diesel-range hydrocarbons.

Surrogate recovery could not be determined due to the high concentration of hydrocarbons in the sample.

This sample underwent silica gel clean-up.

Surrogate recovery could not be determined due to required dilution of the sample extract.

Analyte Detected

Method Reporting Limit

Not Reportable

Percent Recovery

This analyte is not certified under NELAP

Definitions

ND
MDL
dry

RPD

Analyte Not Detected at or above the reporting limit
Method Detection Limit

Sample results reported on a dry weight basis

Relative Percent Difference

Reported: 06/17/15 12:54
T

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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'WPCL Cooler Receipt Form

Work Order Number: w \%qc\ Cooler Receipt Form Filled Out By: f27 / S
Project: Pov H amcL \-\’U\K\D\S\/
~ Sample transport:  Samples received onice_ Courier
Directly fromfield___
Temperature (°C) j 2
Yes No NA
Is the COC present and signed? v
Are sample bottles intact? -
Do the COC and sample labels match‘? ‘ <« |
Are the appropriate containers used? ¥
Are samples appropriately preserved? v
- I Do VOA vials have Headspace? = - , N e
Are samples received within holding times? ' - L
| pres. # | Preservative i Limsip - Standard Preservation Amounts :
1 HNO;(1:1)topH<2 =~ | 0.5mL/250mL; 1.0mL/500mL; 4-5 dropsISDmL centrlfuge tube |
2 H,S0, (18N} to pH<2 L 0.4mL/250mL; 0.8mL/500mL ; 1.6mL/1800mL
3 | HCI(1:1) topH<2 15003 ].1.0mL/500mL; 2.0mL/1000mL ,
4 |HCI(IMtepH23 | | For TOC:2-5 drops/250mL
5 NaOH (pellets) topH>12 | = . - | 4-10 pellets/500mL; 8-20 pellets/1000mL
| Date | Time Analyst | Sample LIMS ID Bottle ID | Pres. # | Comments
5)2a/5 |0955 | KT |[Wisead-ouotomet| A |3
|

lo

___Comments: 05295 ot @x ,(oéémupa G ay no M.ﬂw&w VR m&,n mm

- SALAB\Forms\WPCL Cooler Receipt Form Nov 2013.doc
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Investigation Day Three
June 3, 2015



55 SW Yamhill Street, Suite 400 Portland, OR 97204
P:503.239.8799 F:503.239.8940
info@gsiwatersolutions.com www.gsiwatersolutions.com

Water Solutions, Inc.

Laboratory Data QA/QC Review
Petroleum Sheen Investigation
Outfall Basin 22

To: File
From: Andrew Davidson, GSI
Date: June 28, 2015

This memorandum presents a quality assurance/quality control (QA/QC) review of the
laboratory data generated during a source control investigation sampling event conducted by the
City of Portland (City). Six composite inline solids samples were collected in Outfall Basin 22
on June 3, 2015 and submitted for analyses.

The laboratory analyses for these source control program samples were completed by the City’s
Bureau of Environmental Services (BES) Water Pollution Control Laboratory (WPCL) and
included the following analyses:

e BESWPCL
o Total Solids — SM 2540 G (Inline solids samples only)
0 Hydrocarbon Analysis — NWTPH-HCID (NWTPH-Dx, Gx if detected)

The WPCL summary report for all analyses associated with this sampling event is attached for
review.

The following QA/QC review of the analytical data is based on the available documentation
provided by WPCL. The QA/QC review consisted of reviewing the following elements from the
laboratory report, if applicable and available:

e Chain-of-custody for completeness and continuous custody

e Analysis conducted within holding times

e Chemicals of interest detected in method blanks and/or field decontamination blanks
e Internal standard recoveries within laboratory control limits

e Surrogate recoveries within laboratory control limits



LABORATORY DATA QA/QC REVIEW
2015 DRY WEATHER PETROLEUM SHEEN INVESTIGATION — OF 22

e Matrix spike/matrix spike duplicate (MS/MSD) sample results within laboratory
control limits

e Laboratory control/duplicate laboratory control (LC/DLC) sample recoveries within
laboratory control limits

e Relative percent differences (RPDs) for laboratory duplicate samples within
laboratory control limits.

The results of the QA/QC review of the subcontracted laboratory reports are presented below.

Chain-of-Custody

The chain-of-custody forms showed continuous custody of the samples. The chain-of-custody
procedures appear to have been adequate indicating that sample integrity was maintained
throughout the sample collection and delivery process.

Analysis Holding Times

The samples were extracted and analyzed within the recommended method-specific holding
times.

Method Blanks

Method blanks were processed during the hydrocarbon scan analysis (NWTPH-HCID), the
analysis of diesel/oil hydrocarbons (NWTPH-DXx), and the analysis of gasoline (NWTPH-GX).
No analytes were detected in any of the method blank samples.

Surrogate Recoveries

Surrogate recoveries were processed during the laboratory analyses of hydrocarbons (NWTPH-
HCID, NWTPH-Dx, and NWTPH-GXx). Surrogate recoveries were within control limits for all
analyses.

Laboratory Control Samples/Duplicate Laboratory Control
Samples

LCS samples were processed during the NWTPH-Dx and NWTPH-Gx analyses. All LCS
recoveries were within laboratory control limits.

Duplicate Samples

Duplicate samples were processed during the analyses of total solids, NWTPH-HCID, NWTPH-
Dx, and NWTPH-Gx for inline solids samples. All RPDs were within acceptance criteria with
one exception:

e The duplicate sample collected from W15F041-02 and analyzed by NWTPH-Gx had an
RPD above acceptance criteria. WPCL reports that the results indicate non-homogenous
sample matrix and the sample result should be considered an estimate. Accordingly, the

GSI WATER SOLUTIONS, INC. PAGE 2 OF 3



LABORATORY DATA QA/QC REVIEW
2015 DRY WEATHER PETROLEUM SHEEN INVESTIGATION — OF 22

result for gasoline in sample W15F041-02 is flagged as an estimate “J” due to non-
homogenous matrix “NM”.

Additional Information
WPCL reports the following additional information regarding inline solids samples:

Diesel results for samples W15F041-01, W15F041-02, W15F041-03, and W15F041-04
during the NWTPH-Dx analysis were positively biased by overlap from large Motor Oil
peaks. Accordingly the data are flagged as estimates “J” due to matrix interference “MI”.

All samples analyzed by NWTPH-Dx underwent silica gel clean-up.

WPCL reports that detections quantified as Diesel and Lube Oil in sample W15F041-04
actually appear to be a single petroleum product that is heavier than Diesel #2 and lighter
than the reference lube oil. The values are qualified as estimates “J” due to inadequate
matching with the reference compounds “RC”.

WPCL reports that the detected components in sample W15F041-06 does not resemble a
fuel pattern but the quantity exceeds the reporting threshold.

WHPCL reports that gasoline detections in samples W15F041-01 and W15F041-02 are
primarily due to overlap from diesel-range hydrocarbons. Accordingly, gasoline results
for these two samples are qualified as estimates “J” due to matrix interference “MI”.

Sample aliquots for samples W15F041-01 and W15F041-02 were sub-sampled from a jar
during the NWTPH-Gx analysis. The sub-sampled aliquot was not preserved with
methanol within 48 hours of sampling. Sample results may be biased low. Associated
results are flagged as estimates “J” to reflect inadequate preservation times “HT”.

GSI WATER SOLUTIONS, INC. PAGE 30F 3



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

q"

June 22, 2015

Linda Scheffler
Director's Office

Work Order Project Received
W15F041 Portland Harbor 06/03/15 14:57

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please
contact your project coordinator Peter Abrams at 503-823-5533.

r
Jennifer Shackelford
Laboratory Coordinator QA/QC

| Pageiofio |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

w ORELAP Certification ID 4023
LABORATORY ANALYSIS REPORT
Project: Portland Harbor Client: Director's Office
Work Order:  W15F041 Project Mgr: Linda Scheffler
Received: 6/3/15 14:57

Submitted By: Field Operations

Sample Collection Date

Sample Laboratory ID Matrix Type Start End Qualifier
22 36 W15F041-01 Sediment Composite 06/03/15 10:14 06/03/15 10:14
22 37 W15F041-02 Sediment Composite 06/03/15 10:20 06/03/15 10:20
22 38 W15F041-03 Sediment Composite 06/03/15 10:58 06/03/15 10:58
22 39 W15F041-04 Sediment Composite 06/03/15 11:33 06/03/15 11:33
22 40 W15F041-05 Sediment Composite 06/03/15 12:30 06/03/15 12:30
22 41 W15F041-06 Sediment Composite 06/03/15 12:46 06/03/15 12:46
Analyte Result Units MRL Dil. Batch Prepared Analyzed Method Qualifier
General Chemistry
Total Solids
22_36 : W15F041-01
Total solids 76.5 % W/W 0.01 B15F079 06/04/15 06/05/15  SM 2540G
22 37 : W15F041-02
Total solids 72.2 % WIW 0.01 B15F079 06/04/15 06/05/15  SM 2540G
22 38 : W15F041-03
Total solids 82.4 % W/W 0.01 B15F079 06/04/15 06/05/15  SM 2540G
22_39 : W15F041-04
Total solids 58.3 % W/W 0.01 B15F079 06/04/15 06/05/15  SM 2540G
22_40: W15F041-05
Total solids 62.9 % W/W 0.01 B15F079 06/04/15 06/05/15  SM 2540G
22_41: W15F041-06
Total solids 80.1 % W/W 0.01 B15F079 06/04/15 06/05/15  SM 2540G
Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case
i narrative comments are essential to interpretation of the analytical results. Report
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 2 of 10 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m_ ~ ORELAP Certification ID 4023

Project: Portland Harbor Client: Director's Office

Work Order:  W15F041 Received: 06/03/15 14:57

Analyte Result Units MRL Dil. Batch Prepared Analyzed Method Qualifier

Fuels
Diesel/Oil Hydrocarbons by GC-FID

2236 : W15F041-01 F7
Diesel 2100 mg/kg dry 140 5 B15F213 06/11/15 06/16/15  NWTPH-Dx FO
Lube oil 4800 mg/kg dry 270 5 B15F213 06/11/15 06/16/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 20.6 mg/kg dry 21.9 94% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

22 37 : W15F041-02 F7
Diesel 3100 mg/kg dry 140 5 B15F213 06/11/15 06/16/15  NWTPH-Dx FO
Lube oil 8300 mg/kg dry 280 5 B15F213 06/11/15 06/16/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobipheny! 22.0 mglkg dry 22.5 98% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

22_38 : W15F041-03 F7
Diesel 120 mg/kg dry 51 2 B15F213 06/11/15 06/16/15  NWTPH-Dx FO
Lube oil 770 mg/kg dry 100 2 B15F213 06/11/15 06/16/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 19.7 mglkg dry 20.2 97% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

2239 : W15F041-04 F7
Surrogate Result Expected %Rec Limits(%)
2-Fluorobipheny! 30.4 mg/kg dry 31.1 98% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

22 39 : W15F041-04RE1 F7
Diesel 37000 mg/kg dry 780 20 B15F213 06/11/15 06/16/15  NWTPH-Dx FO, F8

22 39 : W15F041-04RE4 F7
Lube oil 86000 mg/kg dry 3100 40 B15F213 06/11/15 06/17/15  NWTPH-Dx

22 40 : W15F041-05 F7
Diesel ND mg/kg dry 33 1 B15F213 06/11/15 06/16/15  NWTPH-Dx
Lube oil 360 mg/kg dry 65 1 B15F213 06/11/15 06/16/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 23.6 mg/kg dry 26.1 90% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

22_41: W15F041-06 F7
Diesel 30 mg/kg dry 28 1 B15F213 06/11/15 06/16/15  NWTPH-Dx F5
Lube oil 330 mg/kg dry 56 1 B15F213 06/11/15 06/16/15  NWTPH-Dx
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 20.0 mg/kg dry 22.3 89% 50-150 B15F213 06/11/15 06/16/15  NWTPH-Dx

Hydrocarbon Scan by GC-FID
22_36 : W15F041-01

Gasoline DET mg/kg dry 47 1 B15F078 06/04/15 06/04/15  NWTPH-HCID F4
Diesel DET mg/kg dry 17 1 B15F078 06/04/15 06/04/15  NWTPH-HCID

Lube oil DET mg/kg dry 235 1 B15F078 06/04/15 06/04/15  NWTPH-HCID

Surrogate Result Expected %Rec Limits(%)

2-Fluorobiphenyl 11.0 mg/kg dry 11.7 94% 50-150 B15F078 06/04/15 06/04/15  NWTPH-HCID

22_37 : W15F041-02

Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15F041 Received: 06/03/15 14:57
Analyte Result Units MRL Dil. Batch Prepared Analyzed Method Qualifier
Fuels

Hydrocarbon Scan by GC-FID
22_37 : W15F041-02

Gasoline DET mg/kg dry 50 1 B15F078 06/04/15 06/04/15  NWTPH-HCID F4
Diesel DET mg/kg dry 124 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Lube oil DET mg/kg dry 248 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 12.0 mg/kg dry 12.4 97% 50-150 B15F078 06/04/15 06/04/15  NWTPH-HCID

22 38 : W15F041-03
Gasoline ND mg/kg dry 41 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Diesel DET mg/kg dry 104 1 B15F078 06/04/15 06/04/15  NWTPH-HCID F1
Lube oil DET mg/kg dry 207 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 10.2 mg/kg dry 10.4 98% 50-150 B15F078 06/04/15 06/04/15 NWTPH-HCID

22 39 : W15F041-04
Gasoline ND mg/kg dry 62 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Diesel DET mg/kg dry 154 1 B15F078 06/04/15 06/04/15  NWTPH-HCID F1
Lube oil DET mg/kg dry 308 1 B15F078 06/04/15 06/04/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 14.5 mg/kg dry 15.4 94% 50-150 B15F078 06/04/15 06/04/15  NWTPH-HCID

22 40 : W15F041-05RE1
Gasoline ND mg/kg dry 57 1 B15F078 06/04/15 06/05/15  NWTPH-HCID
Diesel DET mg/kg dry 143 1 B15F078 06/04/15 06/05/15  NWTPH-HCID F1
Lube oil DET mg/kg dry 285 1 B15F078 06/04/15 06/05/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 13.3 mg/kg dry 14.3 93% 50-150 B15F078 06/04/15 06/05/15 NWTPH-HCID

22 41 : W15F041-06RE1
Gasoline ND mg/kg dry 44 1 B15F078 06/04/15 06/05/15  NWTPH-HCID
Diesel ND mg/kg dry 109 1 B15F078 06/04/15 06/05/15  NWTPH-HCID
Lube oil DET mg/kg dry 219 1 B15F078 06/04/15 06/05/15  NWTPH-HCID
Surrogate Result Expected %Rec Limits(%)
2-Fluorobiphenyl 10.4 mg/kg dry 10.9 96% 50-150 B15F078 06/04/15 06/05/15  NWTPH-HCID

Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
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6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

City of Portland
Water Pollution Control Laboratory

mﬂ ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15F041 Received: 06/03/15 14:57
Analyte Result Units MRL Dil. Batch Prepared Analyzed Method Qualifier
Volatile Organics
NWTPH-Gx by GCMS
2236 : W15F041-01 F12
Gasoline 156 mg/kg dry 8.01 50 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx F4
Surrogate Result Expected %Rec Limits(%)
Dibromofluoromethane 0.0273 mg/L 0.0250 109% 50-150 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx
Toluene-d8 0.0314 mg/L 0.0250 125% 50-150 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx
22 37 : W15F041-02 F12
Gasoline 140 mg/kg dry 8.43 50 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx F4, M1
Surrogate Result Expected %Rec Limits(%)
Dibromofluoromethane 0.0275 mg/L 0.0250 110% 50-150 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx
Toluene-d8 0.0324 mg/L 0.0250 130% 50-150 B15F176 06/09/1516:15 06/10/15 NWTPH-Gx
Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case
i narrative comments are essential to interpretation of the analytical results. Report
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.
Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 5 of 10 |




City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

m ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15F041 Received: 06/03/15 14:57

Quality Control Report

General Chemistry - QC

Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL Level Result (Limits) (Limit) Analyzed Qualifier
Total Solids - Batch B15F079
Duplicate (B15F079-DUP1) Source: W15F041-01
Total solids 77.3 % W/W 0.01 76.5 1(5) 06/04/15 :06/05/15
Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL Level Result (Limits) (Limit) Analvzed Qualifier
Diesel/Oil Hydrocarbons by GC-FID - Batch B15F213
Blank (B15F213-BLK1) F7
Diesel ND mg/kg wet 21 06/11/15 :06/16/15
Lube oil ND mg/kg wet 42 06/11/15 :06/16/15
Surrogate
2-Fluorobipheny! 13.5 mgl/kg wet 16.7 81% (50-150) 06/11/15 :06/16/15
LCS (B15F213-BS1) F7
Diesel 56.6 mg/kg wet 25 50.0 113% (50-150) 06/11/15 :06/16/15
Lube oil 48.3 mglkg wet 25 50.0 97% (50-150) 06/11/15 :06/16/15
Surrogate
2-Fluorobiphenyl 18.0 mg/kg wet 20.0 90% (50-150) 06/11/15 :06/16/15
Duplicate (B15F213-DUP1) Source: W15F041-06 F7
Diesel ND mg/kg dry 25 30.1 (50) 06/11/15 :06/16/15
Lube oil 265 mg/kg dry 51 332 23 (50) 06/11/15 :06/16/15
Surrogate
2-Fluorobiphenyl 19.0 mgl/kg dry 20.2 94% (50-150) 06/11/15 :06/16/15
Duplicate (B15F213-DUP2) Source: W15F108-01 F7
Diesel 485 mg/kg dry 30 667 32 (50) 06/11/15 :06/16/15 F3
Lube oil 193 mglkg dry 59 239 21 (50) 06/11/15 :06/16/15
Surrogate
2-Fluorobiphenyl 21.7 mglkg dry 23.6 92% (50-150) 06/11/15 :06/16/15
Hydrocarbon Scan by GC-FID - Batch B15F078
Blank (B15F078-BLK1)
Gasoline ND mg/kg wet 33 06/04/15 :06/04/15
Diesel ND mg/kg wet 83 06/04/15 :06/04/15
Lube oil ND mg/kg wet 167 06/04/15 :06/04/15
Surrogate
2-Fluorobiphenyl 6.68 mglkg wet 8.33 80% (50-150) 06/04/15 :06/04/15
Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 6 of 10 |




Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

ﬂ'l

City of Portland

ORELAP Certification ID 4023

Project: Portland Harbor
Work Order:  W15F041

Client; Director's Office
Received: 06/03/15 14:57

Fuels - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL Level Result (Limits) (Limit) Analyzed Qualifier

Hydrocarbon Scan by GC-FID - Batch B15F078

Duplicate (B15F078-DUP1)

Source: W15F041-03

Gasoline ND mg/kg dry 42 ND 06/04/15 :06/04/15
Diesel DET mg/kg dry 106 DET 06/04/15 :06/04/15 F1
Lube oil DET mg/kg dry 212 DET 06/04/15 :06/04/15
Surrogate
2-Fluorobiphenyl 10.2 mgl/kg dry 10.6 96% (50-150) 06/04/15 :06/04/15
Volatile Organics - QC
Spike  Source %Rec RPD Prepared:
Analyte Result Units MRL Level Result (Limits) (Limit) Analvzed Qualifier
NWTPH-Gx by GCMS - Batch B15F176
Blank (B15F176-BLK1)
Gasoline ND mg/kg wet 417 06/09/15 :06/10/15
Surrogate
Dibromofluoromethane 0.0285 mg/L 0.0250 114% (50-150) 06/09/15 :06/10/15
Toluene-d8 0.0277 mglL 0.0250 111% (50-150) 06/09/15 :06/10/15
LCS (B15F176-BS2)
Gasoline 29.7 mg/kg wet 5.00 25.0 119% (70-130) 06/09/15 :06/10/15
Surrogate
Dibromofluoromethane 0.0254 mg/L 0.0250 102% (50-150) 06/09/15 :06/10/15
Toluene-d8 0.0250 mg/L 0.0250 100% (50-150) 06/09/15 :06/10/15
Duplicate (B15F176-DUP1) Source: W15F041-02
Gasoline 102 mg/kg dry 8.33 140 31 (20) 06/09/15 :06/10/15 F4, M1
Surrogate
Dibromofluoromethane 0.0281 mg/L 0.0250 112% (50-150) 06/09/15 :06/10/15
Toluene-d8 0.0302 mg/L 0.0250 121% (50-150) 06/09/15 :06/10/15

Reported: 06/22/15 08:22
T

Jennifer Shackelford, Laboratory Coordinator QA/QC

The results in this report apply only to the samples analyzed. Qualifiers and case
narrative comments are essential to interpretation of the analytical results. Report
reproductions and/or data summaries without qualifiers and comments are incomplete.
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656

—— ORELAP Certification ID 4023
Project: Portland Harbor Client: Director's Office
Work Order:  W15F041 Received: 06/03/15 14:57
Qualifiers
FO Result for Diesel range is positively biased by overlap from large Motor Oil peak(s).
F1 Result for diesel-range hydrocarbons is primarily due to overlap from the heavy oil range.
F12 Sample aliquot was sub-sampled from a soil jar. The sub-sampled aliquot was not preserved with methanol within 48
hours of sampling. Sample results may be biased low.
F3 Result for diesel-range hydrocarbons is primarily due to overlap from gasoline range.
F4 Result for gasoline is primarily overlap from diesel-range hydrocarbons.
F5 Detected components do not resemble a fuel pattern but the quantity exceeds the reporting threshold.
F7 This sample underwent silica gel clean-up.
F8 Hydrocarbons quantified as Diesel and Lube Oil appear to be a single petroleum product that is heavier than Diesel #2 and
lighter than the reference Lube Oil.
M1 Matrix duplicate precision measurement indicates non-homogeneous sample matrix. Sample result should be considered
an estimate.
Definitions
DET Analyte Detected ND Analyte Not Detected at or above the reporting limit
MRL Method Reporting Limit MDL Method Detection Limit
NR Not Reportable dry Sample results reported on a dry weight basis
% Rec. Percent Recovery RPD Relative Percent Difference
* This analyte is not certified under NELAP
Reported: 06/22/15 08:22 The results in this report apply only to the samples analyzed. Qualifiers and case

narrative comments are essential to interpretation of the analytical results. Report

r
; E E : ; : [" reproductions and/or data summaries without qualifiers and comments are incomplete.

Jennifer Shackelford, Laboratory Coordinator QA/QC | Page 8 of 10 |
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B e A WPCL Cooler Recelpt Form . R T .
. 'Work Order Number ' 6 r OL'f o Cooier Receipt Form'-FiHed Out By ; ] 3
Project: YUX Wev-bo/

Sample transport' Samples recelved on ice_y/ ‘ Courier

Dlrectly from. fleld

Temperature (°C) [_(_Q

: , Yes No NA
s the COC present and signed? (/
Are sample bottles intact? v
Do the COC and sample labels match? v
Are the appropriate containers used? |/
Are samples appropriately preserved? ' \ /
Do VOA vials have Headspace? - v
Are samples received within holding times? v
Pres. # | Preservative " LIMS ID | Standard Preservation Amounts
1 | HNO;{1:1) to pH <2 | 0.5mL/250mL; 1.0mL/500mL; 4-5 drops/50mL centrifuge tube
2 | H;S04(18N) to pH <2 S 0.4mL/250mL; 0.8mL/500mL ; 1.6mL/1000mL
3 HCI (1:1) to pH <2 : o - 1.0mLB00mL; 2.0mL/1000mL
4 | HCI(1:1) to pH 2-3 | For TOC: 2-5 drops/250mL
5 NaOH (pellets) to pH >12 ' 4-10 pellets/500mL; 8-20 pellets/1000mL
| Date Time | Analyst| Sample LIMS ID Bottle ID | Pres. # | Comments
.. Comments:

SALAB\Forms\WPCL Cooler Receipt Form Nov 2013.doc
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