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Introduction

This technical memorandum summarizes the results of the City of Portland source investigations
of inline solids in the Outfall Basin 18 stormwater conveyance system between March 2007 and
June 2009. In 2007 and 2008, the Lower Willamette Group (LWG}) installed inline sediment traps
in the Basin 18 conveyance system to evaluate stormwater discharges representative of this
mixed use basin, which includes industrial and open space land uses (Anchor and Integral, 2007).
Because the LWG sample location represented the majority of the basin, the City installed
sediment traps in several subbasins upstream of the LWG sample location between 2007 and 2009
to provide additional information to assist with source {racing activities. The initial City and
LWG sediment trap deployment periods were concurrent to allow for a comparison of the two
data sets.

Due to limited sediment volume in the traps, the LWG and the initial City samples were not
analyzed for all target constituents. The City redeployed traps in Basin 18 during the fall and
- winter of 2008-09 to address the source investigation data gaps that resulted from the limited
sample volumes recovered during the City’s 2007 sediment trap deployment.

The objectives of the City’s source investigations in Basin 18 were to identify potential source
areas for contaminants detected at elevated concentrations in the LWG sediment traps and to
conduct a pilot study of different trap designs and bottle shapes to evaluate stormwater solids
capture rates. The analytical results indicate that sources of polychlorinated biphenyls (PCBs),
pesticides, and metals are present in Basin 18, and that pollutant concentrations were
significantly higher in two of the four subbasins sampled by the City. Additionally, polycyclic
aromatic hydrocarbons (PAHs} and phthalates are being discharged at low concentrations in one
or more of the four areas; however, the relatively low detections do not indicate the presence of

Ph; 503-823-7740 Fax: 503-823-6995 = www.cleanriverspdx.org ® Using recycled paper. # An Equal Opportunity Employer.
For disability accommodation requests call 503-823-7740, Oregon Relay Service at 1-800-735-2900, or TDD 503-823-6868.



QUTFALL BASIN 1B INLINE SCLIDS INVESTIGATION

significant sources of these contaminants. The pilot study portion of the investigation was
inconclusive in terms of capture rate comparisons, but a new trap design showed promise for use
in small-diameter pipe applications (see Attachment A).

These investigations are part of the City’s ongoing Remedial Investigation associated with the
Portland Harbor City of Portland Outfalls Project being conducted pursuant to the August 13,
2003, Intergovernmental Agreement (IGA) between DEQ and the City. The data collected under
these investigations support ongoing work by DEQ and the City to characterme and control
discharges to the Basin 18 stormwater conveyance system. : : :

Basm 18 Configuration and Background

Basm Physwal System

Qutfall 18 discharges to the west side of the Willamette River at approximately river mile 8.8.
Figure 1 provides an overview of the Basin 18 stormwater conveyance system. Basin 18 is a 465-
acre stormwater basin, including approximately 189 acres of industrial land, 7 acres of major
transportation and 2 acres of residential land. The remainder of the drainage area land use is
open space within Forest Park.

The stormwater conveyance system consists of two main trunk lines and five main branches. The
main trunk lines include a 72-inch-diameter line extending from NW Yeon Avenue to the outfall
and a 48-inch-diameter line along NW Yeon. The two trunk lines intersect at City manhole
AMZ087. In addition to drainage from the NW Yeon trunk line and the five main branches, the
72-inch-diameter trunk line receives drainage from the Burlington Northern Railroad Lake Yard
and the Gunderson Inc. facilities. : -

Four of the five main branches convey runoff from properties on the south 51de of NW Yeon as
shown on Figure 1 and described below:

o Western Subbasin. This subbasin receives drainage primarily from Forest Park but also
from a few industrial facilities and a small portion of NW 5t: Helens Road. The branch
line converges with the west-central subbasin at manhole AND536 and with the 72-inch-
diameter main trunk line at manhole AMZ087.

e+ West-Central Subbasin. This subbasin receives drainage from Forest Park, numerous
indusirial facilities, and from NW St. Helens. This branch line converges with the western
subbasin at manhole AND536 and with the 72-inch~-diameter main trunk line at manhole
AMZ087.

» East-Central Subbasin. This subbasin receives drainage from industrial properties and
NW 35 Avenue. The line joins the NW Yeon main trunk line at manhole AMZ099.

e Eastern Subbasin. This subbasin receive.s'drainage from a few industrial facilities and
NW 35% Avenue. The ]unchon of this branch with the NW Yeon trunk line is at manhole
. AMZ102.

The fifth branch conveys drainage from NW Front Avenue and a small portion of the Gunderson
site to the 72-inch main trurk line at manholes AMZ093 and AAT537. This branch is '
‘downgradient of the LWG sampling location; samples representative of discharges from this
branch were not collected during this investigation.
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OQUTFALL BASIN 18 iNLINE SOLIDS INVESTIGATION

Previous Studies

Elevated concentrations of PCBs, metals, pesticides, and phthalates were detected in surface
sediment samples collected by the City in 2002 near Qutfail 18 (CH2M Hill; 2004). Following an
evaluation of the outfall sediment data, the City designated Basin 18 as a Priority 1 basin for
source investigation. Priority 1 designations were assigned to basins where significantly elevated
contaminant concenirations had been detected in sediment near the outfall and further
investigation efforts were needed to determine if these contaminants were being discharged to
the City systemn.

As part of a pilot project in 2003, the City collected inline solids samples from the Basin 18
conveyance system to evaluate the feasibility of using inline solids as a source investigation tool
and to identify basins where additional source investigation may be warranted (CH2M Hill,

© 2005). The investigation results indicated the potential presence of contaminant sources within
the basin.

The City conducted further inline solids sampling in Basin 18 in 2004, in conjunction with routine
stormwater line cleaning activities in the west-central subbasin, in the vicinity of Container
Management Services and Wilhelm Trucking. Results of this investigation indicated elevated
concentrations of PCBs, metals, phthalates, and PAHs in solids in the City stormwater lines in the
vicinity of these two facilities (BES, 2006).

Based on contaminant concentrations in Willamette River sediment samples, Qutfall 18 is within
a river reach identified by EPA as an area of potential concern for PCBs, copper, lead, zinc,
tributyltin, DDT, PAHSs and phthalates (EPA, 2005), and by the LWG for PCBs, aldrin, and DDT
(Integral, 2007). In 2009, EPA and LWG identified the inriver area in the vicinity of Ouitfall 18 as
‘an area to be evaluated further in the forthcoming Portland Harbor Feasibility Study (EPA, 2009).

Potential Sources

Upland facilities identified as potential sources include DEQ Cleanup Program sites, as listed in
DEQ's Environmental Cleanup Site Information (ECSI) database, and facilities permitted by DEQ

_under the NPDES industrial stormwater discharge permit (1200Z) program due to stormwater

exposures to industrial operations. These potential sources are depicted on Figure 1 and listed by
subbasin in Table 1. The City delineated subbasin boundaries based on available site drainage
information; as potential sources complete stormwater pathway investigations, subbasin
boundaries may need revision to reflect additional drainage pathways.

LWG Sampling Activities

The LWG installed a series of sediment traps during 2007-08 in the 72-inch main trunk line, just
downstream of manhole AMZ088 as shown on Figure 1. The sampling location was chosen
because it is representative of a combination of heavy industrial and open space land uses, and
locations closer to the outfall may have been compromised by river backup irto the conveyance
system. This sampling location includes all known discharges to the basin with the exception of
discharges from the Burlington Northern Railroad Lake Yard (ECSI #100), Gunderson (ECSI
#1155), and catch basins along NW Front Avenue.

The first set of sediment traps was deployed from March to June 2007 (Anchor and Integral, 2007,
2008a). Because the sample volume was not sufficient to conduct all desired analyses, the sample
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QUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION

was analyzed only for PCB congeners, organochlorine peshmdes PAHs, phthalates, total organic
carbon (TOC), and total solids. :

'The LWG redeployed sediment traps, in the same location, during the fall and winter of 2007-08
to collect additional data for the stormwater loading evaluation and to evaluate whether trap
bottle size influences stormwater solids accumulation in the traps (Anchor and Integral, 2008b).
The traps included standard traps, as used in the first deployment, as well as traps using a
shorter bottle size.! Sediment was collected from the traps and submitted for analysis on
December 20, 2007 (primary and duplicate samples from the standard apparatus), January 31,
2008 (tall sample bottle apparatus), and February 1, 2008 (short bottle apparatus). The samples
obtained during this second round of sampling were of sufficient volume for all proposed
analyses, including PCB congeners, organochlorine pesticides, chlorinated herbicides, PAHs,
phthalates, selected semivolatile organic compounds (SVOCs), metals, TOC, and total solids.
Sediment trap deployments and subsequent analyses are summarized on Table 2.

City Sampling Activities

The two sampling periods, Spring 2007 and Fall 2008 through Spring 2009, are described below.
Photographs of the sediment traps and inline solids sampling activities are provided in
Attachment B. Field notes taken during sediment trap installation, monitoring, removal, and
sample processing activities and notes from the collection of the inline solids samples are
provided in Attachment C. ' - -

Spring 2007

The City’s spring 2007 sampling activities were completed in accordance with the sampling and
analysis plan (SAP) submitted to DEQ in April 2007 (BES, 2007). The SAP identified four
sediment trap locations selected to represent discharges from the four main subbasins up-the-
pipe from the LWG sample location and was designed to mirror the sampling and analytical
procedures being implemented by LWG at the manhole AMZ088 location. The City installed two
sediment traps at each of the four locations on March 14 and 15, 2007, as shown on Figure 1 and
summarized below.

Subbasin Trap # Manhole (MH) : Description

Western 5T3 ANDS535 . Upstream of MH in 42” line
West-Central ST4 AAT466 Downstream of MH in 48”; line
East-Central ST2 AATBR7 Upsiream of MH in 42” fine
‘Eastern aT1 AATEGS | At MH m\{ert between 12” incoming and 12
, outgoing lines

The sediment traps were ihspec’fed monthly,' and accumulated sediments were removed on June
19, 2007. One inline solids grab sample was obtained from the incoming 42-inch-diameter line
(i.e., same location as the traps) durmg frap removal at the east-central subbasm location (MH

1 The LWG evaluatiori of the effect of bottle size on solids accumulation was inconclusive due ko a sample compositing error that
precluded the ability to compare sediment chemistry data for the two botile sizes for identical deployment periods {Anchor and
Integral, 2008b).
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QUTFALL BASIN 18 INLINE SOLIDS INVESTIGATICN

AATS57) to help fill anticipated data gaps resulting from low sample volumes. Approximately
0.1 to 0.7 inches of solids had accumulated in the trap bottles at the time of removal. In
accordance with the BES Standard Operating Procedure 5.01b, “Sampling Stormwater Solids
Using Inline Sediment Traps,” field personnel filtered sediment bottle contents at the City’s
Water Pollution Control Laboratory to generate solids samples for laboratory analysis.

Sample volume for most of the samples was limited. Therefore, in accordance with the SAP,
chemical analysis of the samples generally followed the LWG analytical program developed to
prioritize analyses of potential risk drivers within Portland Harbor. Specifically, where sediment
volumes were insufficient to conduct all proposed analyses, tests were conducted as feasible in
the following order of priority: PCBs, TOC, percent solids, organochlorine pesticides, PAHs,
phthalates, metals, herbicides, SVOCs and grain size. Due to the sample volume required for
PCB congener analysis, sufficient volumes were not available at all locations to conduct this
analysis as specified by the SAP. A decision was made to submit all samples for PCB Aroclor
analysis so that PCB results would be generated for all locations and to facilitate evaluation of
additional target analytes at two of the four locations. A summary of samples collected from
each subbasin and the analyses conducted is provided in Table 2.

Fall 2008 through Spring 2009

The City redeployed sediment traps in Basin 18 to fill data gaps in the earlier data set and to

- evaluate solids capture rates of different bottle sizes and trap designs. Work was conducted in
accordance with the SAP for the Winter 2009 Inline Sediment Trap Pilot Study, submitted to DEQ
on December 18, 2008 (BES, 2008). The pilot study involved the design and installation of a new
sediment trap model, and variations of the standard sediment trap, to evaluate how variables
such as sediment trap design, bottle shape, and bottle aperture affect trapped solids volume.
Sediment traps were placed at the same sampling stations used in 2007 and at one additional
location, in the upstream portion of the east-central subbasin (“ST5”, located upstream of
marnhole AAX261, in the 36-inch-diameter storm line entermg the manhole from the east), as
shown on Figure 1.

Four sediment traps were installed at each of the following locations: ST2, ST3, ST4, and ST5. At
these locations, four different bottle types were deployed to increase solids volume captured and
to evaluate capture rates of different bottle shapes. Because the small pipe diameter (127)
impeded standard trap solids collection at location ST1 during the 2007 deployment, crews

- deployed a new “filter sock” trap for this investigation. The new trap has a lower profile and is
angled into the flow, making it more conducive to smaller lines. It substitutes a two-chambered
flow-through round stainless steel canister for the standard sample bottle, and material is
removed from both chambers to consolidate solids for analysis. A summary of the pilot study
sampling activities and performance of the different types of sediment traps is included in
Attachment A.

The City installed the sediment traps at the five Basin 18 locations between October 30, 2008 and
February 4, 2009. The sediment traps were inspected periodically during January through May

© 2009 to remove debris accumulated around the traps and to archive sample volumes as needed
during the deployment. Final accumulated sediments were removed from all of the traps
between June 9 and June 11, 2009, filtered? in accordance with BES Field Operations Standard

2 g0lids from ST1 were not filtered since the frap design allows water to pass through the trap, resulting in a sample with lower water
content than the standard trap design.
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Operating Procedure 5.01b “Sampling Stormwater Solids Using Inline Sediment Tmps ,and
submitted for chemical analysis.

During trap removals at location ST5, the City collected one grab sample of inline. sohds from the
36-inch-diameter line, downstream of manhole AAX261 and the connections from two laterals
discharging from the Wilhelm Trucking facility. Sediment traps could not be placed at this
location due to debris accumulation in the line, and therefore were placed upstream of the
manhole and the Wilhelm Trucking facility connections. '

For some of the sample locations, accumulated sediment volume in the traps was insufficient to
conduct all proposed analyses; in these cases, analyses were conducted as feasible in the order of
priority for each location as established in the SAP (based on the results of the City’s 2007
sediment sampling in Basin 18). The samples collected and analyses conducted on each sample
are summarized in Table 2.

Summary of Results

Tables 3 and 4 summarize the laboratory analytical results for the City and LWG solids samples
and include the Portland Harbor Joint Source Control Strategy (JSCS) screening level values
(SLVs) for Bioaccumulation and Toxicity (DEQ/EPA, 2005). The total PCBs, pesticides (total
DDx3, total chlordanes, and heptachlor) and metals (cadmium, chromiurm, copper, lead, and zinc)
concentrations are displayed on Figures 2 through 4. The laboratory reports and data review
memoranda for the City samples are provided in Attachment D.

The chemical analytical results for the LWG and City samples are summarized as follows:

PCBs:

e PCBs were detected at concentrations exceeding JSCS Bicaccumulation and/or Toxicity SLVs
in the 2007 and 2009 samples from the west- and east-central subbasins and the LWG sample
location. A comparison of these concenirations from concurrent deployments indicates that
upland contaminant discharges to the west- and east-central subbasins could account for
concentrations observed in the LWG sample '

e PCBs were not detected in the western subbasin samples f-rom 2007 and 2009. In the eastern
subbasin, PCBs were not detected in the 2007 sample. There was insufficient volume to
analyze PCBs in the 2009 sample.

e In the City samples, PCB Aroclors 1248 and 1260 were the prlmary Aroclors detected. The
LWG samples were not analyzed for PCB Aroclors.

Organochlorine Pesticides:

e The City pesticide data for the 2007 samples indicated the presence of total DDx and other
pesticides {including aldrin, total chlordane, and heptachlor) sources in the west- and east-
- central subbasins. A comparison of concentrations observed in these subbasins during the
concurrent LWG sediment trap deployment in 2007 supports that upland contaminant
discharges to these subbasins may account for concentrations observed in the LWG sample.

3 Total DDx is the sum of total DDD, DDE, and DDT.
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Pesticides were not analyzed in the 2007 City samples from the eastern and western
subbasins. The 2009 City samples from the eastern and western subbasins had relatlvely low
pesticide concentrations.

Pesticide concentrations in the 2009 samples from the west- and east-central subbasins were
similar to the concentrations in the spring 2007 samples from the same subbasins and exceed
JSCS Toxicity and/ or Bioaccumulation SLVs.

Total DDx concentrations for the two locations sampled within the east-central subbasin were
similar, while the downstream location had higher concenirations of total chlordane and
heptachlor, indicating potential pesticides sources in the upper and lower portions of the
subbasin. ,

Me_ta!s:

Samples from the west- and east-central subbasins exceeded JSCS Toxicity SLVs for arsenic,
cadmium, chromium, copper, lead, manganese, nickel, and zinc. Samples from the western
subbasin did not exceed JSCS Toxicity SLVs for metals. There was insufficient volume to
analyze for metals in the sample from the eastern subbasin.

In the east-central subbasin, most metals concentrations were higher at the upgradient sample
location indicating a potential source in the upper portion of the subbasin.

While some metals results exceed SLVs, almost all were within an order-of-magnitude of
SLVs.

PAHs:

In the City samples, few individual PAHs were detected in excess of the JSCS5 SLVs, and
detections were within one order-of-magnitude of the SLVs. While a JSCS screening level for
total PAH does not exist, total PAH concentrations in all City samples collected from the
western, west-ceniral and east-central subbasins are considered low. There was insufficient
volume to analyze for PAHSs in the eastern subbasin samples.

Concentrations of several individual PAHs exceeded JSCS SLVs in the LWG 2007 sample, but
all were within an order-of-magnitude of JSCS SLVs, with the exception of indeno(1,2,3-
cd)pyrene. No individual PAHs were detected in excess of the SLVs in the subsequent LWG
samples. The total PAH concentration in the July 2007 sample was higher than in the
subsequent LWG samples and similar to total PAH concentrations in LWG sediment trap
samples from other industrial basins (BES, 2010a).

Phthalates:

The only phthalate detected in any of the samples at somewhat elevated concentrations was
bis(2-ethylhexyl)phthalate (BEFHP). BEHP was detected at relatively comparable

- concentrations in the City samples from the west- and east-central subbasins and in the July

2007 LWG sample (concentrations in the subsequent LWG samples were lower). Although
the BEHP concentrations in these samples are considered slightly elevated relative to SLVs,
the data as a whole do not indicate the presence of significant uncontrolled BEHP sources
within the basin.

Method reporting limits (MRLs) for some City and LWG samples exceeded JSCS T0><1c1ty SLVs
for individual phthalates.
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Chlorinated Herbicides:

e One or more samples collected from the LWG sampling location and from the western, west-
central, and east-central subbasins were analyzed for herb1c1des Herb1c1des were not
detected in any of the analyzed samples.

» MRLs were elevated for herbicides analysis of the sample collected from the east-central
subbasin.

Data Evaluation and Potential Sources

Due to data gaps that resulted from the City’s 2007 subbasin deployments, traps were redeployed
in 2009. Where sample volume was sufficient, analyses run on subbasin samples in 2007 were
repeated in 2009, allowing for a potential comparison of concentrations over time o evaluate
whether contaminant sources have been controlled. However, available paired data are [imited
and clear trends are not apparent.

The primary objective of the City’s sediment trap deployment in 2007 was to compare subbasin
data to the data collected by the LWG from the broader drainage area in order to identify
subbasins where further source tracing and/ or control was needed for specific contaminants of
interest. While the comparison of 2007 and 2009 subbasin data did not indicate whether
contaminant sources are being controlled (given the limited availability of paired data), an
evaluation of the collective data sets from each subbasin in the context of known potential
sources (see Table 1) was conducted to identify areas where further work is needed by the City
and/or DEQ to locate, characterize, or control additional sources, as discussed below.

Western Subbasin

Sediment trap concentrations for all contaminants were low. Three DEQ Cleanup sites are
present in this subbasin. Two are in the process of evaluating contaminant discharges via the
stormwater pathway (Christenson Oil - ECSI #2426 and Shell/ Texaco Terminal - ECSI #169).
The third, McWhorter Inc. (ECSI #135), did not evaluate the stormwater pathway but has been
remediated under DEQ oversight. No further source tracing is needed in this subbasin at this
time. g ' :

West-central Subbasin

The results indicate the presence of potentially significant uncontrolled sources of PCBs and
pesticides in this subbasin. In 2004, the City conducted a source investigation in the west-central
subbasin that identified two sites now in the DEQ Cleanup program (BES, 2006); Container
Management Services (ECSI # 4784) and Wilhelm Trucking (ECSI #69) are both in the process of
evaluating contaminant discharges via the stormwater pathway. The City removed '
contaminated solids from the storm system adjacent to these sites as part of the 2004
investigation. Elevated concenirations of PCBs and pesticides in the 2007 and 2009 sediment
traps support that there are current sources in the subbasin.

A preliminary review of data collected by Container Management and provided by DEQ
indicates that pesticides (including DDx and chlordanes) and PCBs are present in erodible soils
and catch basin solids (DEQ), 2010). In addition, a small portion of the Univar site (Van Waters &
Rogers; ECSI #330) discharges to this subbasin. Site COls include lead and pesticides and a -
stormwater pathway evaluation has been initiated at this site under EPA oversight. Data
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collected by all of these sites will be reviewed to determine whether additional source
identification efforts are needed in this subbasin.

East-central Subbasin

Results from the east-central subbasin are similar to those from the west-ceniral subbasin, with
the exception of metals, which are generally higher in this subbasin. Concentrations indicate the
presence of potentially significant uncontrolled sources of PCBs, pesticides, and metals. As part
of the 2003 pilot study investigation, an inline solids sample was collected from this subbasin at
the same location as the City sediment trap deployments. PCBs, pesticides, and metals
concentrations were elevated and were the highest of the six locations sampled in Basin 18
(CH2M Hill, 2005). The subbasin may include historic or current contributions from sources in
the adjacent west-central subbasin (e.g., Container Management) as a result of historic
connections, drainage patterns, and offsite tracking of contaminants. There are also multiple
known sources within the subbasin, as summarized below.

e ANRFS Holdings Inc./ ABF Freight Systems, Inc. (ECSI #1820): Site contaminants of interest
(COIs) include PCBs and metals. The site was evaluated by DEQ in 2007 during pilot site
discovery efforts and was asked to clean out all site stormwater lines based on detections of
PCBs and metals (DEQ, 2008a). Pesticides were not detected. The status of the requested line
cleanout is unknown.

e Carson Oil (ECSI #1405): Site COls include PCBs and metals. This site was evaluated during
~ the 2007 DEQ site discovery efforts and requested to enter the Cleanup program based on
detections of PCBs and phthalates (DEQ, 2008b). Pesticides were not detected. Carson Oil
declined to enter the program but has informed DEQ that it is working independently to
address stormwater concerns.

e Columbia American Plating (CAP; ECSI #29): Site COIs include PCBs and metals. A
stormwater pathway evaluation is underway at this site under a Consent Decree between
DEQ and the new property owner. Investigation of the pathway has included collection of

* solids samples in the onsite and adjacent City stormwater conveyance systems. Data confirm
that the site is a source of PCBs and metals to the City system (O'Gara, 2009). Pesticides have
not been detected in site samples to date, 'though some detection limits were elevated. A
portion of the site drainage system has been disconnected from the City system and site
redevelopment under the City Stormwater Manual, which requires stormwater ireatment, is
pending.

e Container Recovery Inc. (ECSI #4015): Site COIs include PCBs and metals. This site was
evaluated during the 2007 DEQ site discovery efforts and requested to enter the Cleanup
program based on detections of PCBs, metals, PAHs and phthalates (DEQ, 2008c). Pesticides
were not detected. Container Recovery declined to enter the program but has informed DEQ
that it is working independently to address stormwater concerns.

e Wilhelm Trucking (ECSI #69): Site COIs inctude lead. The site has entered the DEQ Cleanup
program to evaluate the stormwater pathway but data are not yet available. Stormwater
solids sample analyses will include PCBs, metals, and pesticides.

e Univar (Van Waters & Rogers; ECSI #330): Site COls include lead and pesticides. A
-~ stormwater pathway evaluation has been initiated at this site under EPA oversight. Samples
of stormwater and stormwater solids will be collected from the City system in the vicinity of
the site to assess the potential for site discharges to be a source to Basin 18. The City provided
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comments to EPA that proposed data collection should include sampling and analysis of site
discharges (BES, 2010b). Data will be reviewed as they become available to inform the City’s
understanding of sources in this subbasin. :

Eastern Subbasin

Sediment trap sample volumes in this subbasin were low, resulting in limited chemical analyses
(PCBs and pesticides). PCBs were not detected and pesticides concentrations were low. An

inline solids sample was collected by the City in 2003 that represented the eastern subbasin and a

“portion of drainage from NW Yeon (CH2M Hill, 2005). Thoﬁgh detection limits were elevated
for some analyses, results did not mdmate that 51gmﬁcant sources were discharging to the

- subbasin.

The subbasin includes three mactlve DEQ Cleanup sites: Ashland Chemical JHill Investment
(ECSI #1076), Owens Corning/ Trumbull Asphalt (ECSI #1160), and Schnitzer Investment (ECSI
#2424). DEQ evaluated catch basin solids samples collected from the Ashland Chemical and

- Owens Corning sites as part of the 2007 site discovery program. DEQ requested Ashland
Chemical to clean out their storm system based on detected concentrations of PCBs, metals, and
phthalates (DEQ, 2008d). Facility operations were relocated in 2008 and the system was cleaned
~ before vacating the property. Inresponse to detections of PCBs, metals, and PAHs at Owens
Corning, DEQ requested that the site enter into a Cleanup agreement to conduct a stormwater
evaluation (DEQ, 2008¢). The site declined to enter the DEQ Voluntary Cleanup Program but has
been working with the City Indusirial Stormwater Program to continue evaluating and .
implementing BMPs under.the NPDES 1200-Z permit.

Conclusions and Next Steps

The analytlcal data for the inline solids samples collected by the Clty and the LWG indicate the
‘potential presence of unconirolled PCBs, pesticides, and metals sources within Basin 18.
Specifically, the City investigations in subbasins upstream of the LWG sampling location indicate
sources of these contaminants in the west-central and east-central subbasins. Consistent with the
findings of the 2003 inine solids investigation conducted by the City in Basin 18, the 2007 - 2009
solids sampling results do not indjcate that contaminated sohds are being discharged to the
western and eastern subbasins. '

Known sources likely account for pollutant concentrations observed in the west-central and east-
central subbasins. The City has identified the following next steps for site source 1dent|f1cat10n
and control in these areas.

West —-Central Subbasm.

‘1. Coordinate with DEQ on the review of work plans and reports related to the stormwater
pathway evaluations at the Container Management and Wilhelm sites. Evaluate data
collected to characterize site discharges to determine whether additional source -

- identification is needed in this subbasin.

2. Work with DEQ to ensure that the Container Management and Withelm sites evaluate
and address known offsite migration of contaminants to the City stormwater conveyance
system. The City last cleaned the adjacent lines in 2004; sediment trap data indicate that
additional line cleaning may be warranted to remove contaminated solids.
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3. Coordinate with EPA on the Univar stormwater pathway evaluation to review
characterization data and source control concerns relevant to the west-central subbasin.

East-Central Subbasm

1. Coordinate with DEQ and EPA on the review of work plans and reports related to the
stormwater pathway evaluations at the CAP, Wilhelm, and Univar sites. Evaluate data
collected to characterize site discharges to determine whether additional source
identification is needed in this subbasin.

2. In 2009, the CAP site investigated and cleaned a portion of the City storm system in this
- subbasin. Results indicated the presence of contaminated solids in the system in the

vicinity of the site. To identify the nature and extent of contaminated solids in the City
line, the City collected and analyzed inline solids from a number of locations above and
below CAP connections. Data have been provided to DEQ and the City has initiated line
cleaning o remove contaminated solids. Further discussions are needed with DEQ and
the current owner of CAP to evaluate respective responsibilities for line cleaning costs
and additional monitoring in this subbasin.

Stormwater pathway evaluations either are in progress or are in the planning stages at numerous
DEQ cleanup sites within Basin 18. Once source control evaluations and measures have been
completed at identified cleanup sites, the City anticipates collecting additional data to determine
the need for any further source tracing and/ or source control activities in the basin.
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Table 1. Summary of Potential Upland Sources in Subbasins of Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

Information on Potential Upland Sources (DEQ Cleanup Sites and NPDES 1200Z Permit Sites)

Subbasin CIDEQ '\;_ZS(I)EZS DEO Cl p Site Stormwater Pathway
Potential Upland Sources (Egglll)p Permitted Site Contaminants of Interest © Q eg:aliﬁs regram Evaluated Qnder DEQ
Site Site @ Oversight?
Christenson Oil (ECSI #2426) X X Cadmium, copper, lead, mercury, zinc, PAHs, VOCs, TPH Active In process
Western McWhorter Inc. (ECSI #135) X VOCs, SVOCs, PAHs, TPH, phthalates Active In process
Shell/Texaco Terminal (ECSI #169) X X PAHSs, VOCs, TPH Active In process
Container Management Services (ECSI #4784) X X PCBs, lead, mercury, zinc, PAHs, PCBs, TPH Active In process
West-Central |Wilhelm Trucking (ECSI #69) X X Lead Active In process
Univar (Van Waters & Rogers) (ECSI #330) X Lead, pesticides, TPH, VOCs Active (under EPA oversight) In process
ANRFS / ABF Freight Systems / ANRFS Holdings Inc. X X Arsenic, chromium, copper, zinc, PCBs, PAHs, BEHP Inactive No
(ECSI #1820)
Carson Oil (ECSI #1405) X X VOCs, PAHSs, TPH, arsenic, chromium, copper, zinc, PCBs, BEHP Inactive No
Columbia American Plating (ECSI #29) X Lead, PCBs, VOCs, SVOCs Active In process
Bast-Central Container Recovery Inc. (ECSI #4015) X X Cadmium, lead, zinc, PAHs, PCBs, phthalates Inactive No
Magnus / Wilhelm Trucking (ECSI #69) X X Lead Active In process
MRP Environmental® X (Site not listed in Table 4.4-4 of Draft Rl Report) N/A N/A
Univar (Van Waters & Rogers) (ECSI #330) X Lead, pesticides, TPH, VOCs Active (under EPA oversight) In process
Ashland Chemical / Hill Investment (ECSI #1076) X Arsenic, chromium, copper, zinc, PCBs, PAHs, BEHP Inactive No
Eastern Owens Corning / Trumbull Asphalt (ECSI #1160) X X PAHSs, PCBs, phthalates, arsenic, chromium, copper, zinc Inactive No
Schnitzer Investment (ECSI #2424) X VOCs, SVOCs, metals Inactive No
Burlington Northern Railroad Lake Yard (ECSI #100) / X X Antimony, arsenic, cadmium, chromium, copper, mercury, selenium, zinc, PAHs, Active In process
Pacific Rail Services PCBs, phenols, TPH, VOCs, sodium cyanide, ethylene glycol, creosote
Other Gunderson LLC (ECSI #1155) X X TPH, butyltins, PCBs, phthalates, arsenic, copper, chromium, zinc Active In process
Texaco/Equilon Pipeline (ECSI #2117)® X PAHs, VOCs, TPH Inactive N/A
Notes:

N/A = not applicable.
() Except as noted, reference for NPDES 1200Z permit holders isBES Industrial Stormwater, Portland Harbor Permits — Sorted by Outfall, Report Date: 10/23/09. NPDES 1200Z permits allow discharges of permitted analytes up to the designated benchmark
concentrations. NPDES 1200Z permit analytes and benchmarks include copper (100 ug/L), lead (400 ug/L), and zinc (600 ug/L).

@ Contaminants of interest (COI) for DEQ ECSI sites identified in Table 4.4-4 of thePortland Harbor RI/FS Remedial investigation Report Draft (Integral Consulting and others, 2009). The listing of "TPH" as a COI implies that PAHs are COls because TPH consists of
PAHSs in addition to other compounds.

@ Company vacated the premises in March 2010.
“ This site is underground (i.e., consists of a pipeline) and had no stormwater pathway other than potential infiltration from the pipeline to subsurface utilities.

JULY 2010

Page 1of 1




Table 2. Summary of Basin 18 Inline Solids Sample Collection and Analyses

OUTFALL 18 INLINE SOLIDS INVESTIGATION

. Sediment Trap . .
Location Sample Deol ¢ Analytical Testing @
Pata Source Manhol Date - Oym;n d PCB Total PAHSs & PCB
. anhole erio ota . . s . .
Subbasin ID# Season (Days) Congeners Solids TOC | Pesticides | SVOCs Phthalates Metals | Herbicides Aroclors
07/02/07 Mar - Jul 109 X X X X X
LWG Round 3A and | Downstream/ 12/20/07 Nov - Dec 380 X X X X X X X
3B Stormwater Main Trunk AMZ088 12/20/07 Nov - Dec 38 0) X X X X X X X
Sampling Line 01/31/08 Nov-Jan | 800 X X X X X X X
02/01/08 Nov - Feb 810 X X X X X X X
06/20/07 Mar - 97 X X X
Western ANDS535 (ST3) /20/ ar - Jun
06/09/09 Dec - Jun 182 X X X X X X X
06/20/07 Mar - 97 X X X X X X X
West-Central | AAT466 (ST4) /20/ ar - Jun
06/10/09 Dec - June 183 X X X X X X X
06/19/07 Mar - Jun 96 X X X X X X
City Inline Solids AATS57 (ST2) | 06/19/07 NA NA X X X X X X X X
Source (Inline Grab)
Investigations East-Central 06/09/09 Oct - Jun 222 X X X X X X
06/04/09
NA NA X X X X X X X X
AAX261 (ST5) (Inline Grab)
06/10/09 Dec - Jun 183 X X X X X X
East 06/19/07 Mar - 97 X X X
astern AATS565 (ST1) /19/ ar - Jun
06/11/09 Feb - Jun 127 X X X
Notes:

NA = not applicable (inline grab samples)
(1) PCBs = polychlorinated biphenyls; TOC = total organic carbon; pesticides = organochlorine pesticides, SVOCs = semivolatile organic compounds; PAHs = polycyclic aromatic hydrocarbons;

herbicides = chlorinated herbicides
(2) Refer to Anchor and Integral, 2008b. Round 3A and 3B Stormwater Data Report.
(3) Deployment period calculated based on a sediment trap deployment date of 11/12/07, as indicated in the Round 3B Upland Stormwater Sampling Field Sampling Report (Anchor and Integral, 2008a).
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Table 3

Summary of Chemical Analytical Results
Inline Solids Samples

Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Samples?

City Samples

NW Yeon Trunk Line

Western Subbasin

West-Central Subbasin

East-Central Subbasin

Eastern Subbasin

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Inline Solids Grab

Sediment Trap

Sediment Trap

Inline Solids Grab

Sediment Trap

Sediment Trap Solids

Sediment Trap

Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids J5Cs®@
ST3: FO070808 ST3: FO095694 ST3: FO095697 ST4: FO070809 ST4: FO095695 ST5: FO095671 ST5: FO095696 ST2: FO070806 ST2: FO070807 ST2: FO095693 ST1: FO070805 ST1: FO095692 Screening Level Value
Manhole AMZ088 Manhole AND535 ~ Manhole AND535 Manhole AND535 Manhole AAT466 ~ Manhole AAT466 | Manhole AAX261  Manhole AAX261  Manhole AATS57  Manhole AAT557  manhole AAT557 Manhole AAT565 Manhole AAT565
Manhole AMZ088 Manhole AMZ088  Field Duplicate  Manhole AMZ088 Manhole AMZ088| Upstream of manhole Upstream of . . Downstream of Downstream of Downstream of ~ Upstream of manhole Upstream of manhole Upstream of manhole Upstream of In manhole, adjacent to catch Upstream of manhole
. - : - Field Duplicate . - . e . _— N _— N _— N _— . - . N _—
in 42" line manhole in 42" line manhole in 48" line  manhole in 48" line| manhole in 42" line in 36" line in 42" line in 42" line Manhole in 42" line basin lateral in 12" line
Class Analyte Units 7122007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 6/20/2007 6/9/2009 6/9/2009 6/20/2007 6/10/2009 6/4/2009 6/10/2009 6/19/2007 6/19/2007 6/9/2009 6/19/2007 6/11/2009 (Toxicity)  (Bioaccumulation)
Total Organic Carbon (ASTM D4129-82M)
TOC % 3.72 371 4.19 6.47 4.66 3.56 1.37 1.98 5.61 4 0.0786 9.06 10.6 9.11 5.22 NA 16.9 - --
Total Solids (EPA 160.3M)
TS % 39.5 547 T 50.5 45 54.1 59.1 56.5 NA 66.3 65.9 63.5 59.7 54 7.18 45.9 54.7 39.2 - --
Grain Size (ASTM D421/422)
Gravel (>4750 pm) Fract % NA NA NA NA NA NA 0.7 11 NA 0.1 6.2 NA NA NA NA NA NA - -
Coarse Sand (4750-2000 um) Fract % NA NA NA NA NA NA 2.8 3.0 NA 0.3 14 NA NA NA NA NA NA - -
Medium Sand (2000-425 um) Fract % NA NA NA NA NA NA 8.3 7.4 NA 9.0 213 NA NA NA NA NA NA - -
Fine Sand (425-75 um) Fract % NA NA NA NA NA NA 236 236 NA 322 61.7 NA NA NA NA NA NA - -
Silt (3.2-75 pm) Fract % NA NA NA NA NA NA 58.1 56.5 NA 473 5.0 NA NA NA NA NA NA - -
Clay (<3.2 um) Fract % NA NA NA NA NA NA 6.8 8.5 NA 111 4.6 NA NA NA NA NA NA - -
Metals (EPA 6020)
Aluminum (EPA 6010B ma/Kg NA 10,000 9,320 10,300 T 10,500 NA NA NA 11300 NA 12200 NA NA 13800 NA NA NA -- -
Antimony mg/Kg NA 072 0.67J 1.24JT 0.64 J NA NA NA 1.68 NA 0.16 NA NA 9.1 NA NA NA 64 -
Arsenic mg/Kg NA 3.56 2.89 245T 2.36 NA 2.01 2.06 2.8 2.85 2.14 3.54 NA 114 4.75 NA NA 33 7
Cadmium mg/Kg NA 0.624 0.619 0.653 T 0.548 NA 0.20 0.21 13 1.01 915 249 NA 8.4 0.34 NA NA 4.98 1
Chromium mg/Kg NA 375 40.8 259 T 22 NA 243 249 62.4 60.5 0.17 142 NA 339 43.8 NA NA 111 -
Copper mg/Kg NA 38 49.2 379 T 323 NA 15.2 14.6 82.1 67.8 16.5 192 NA 79.8 46.9 NA NA 149 -
Lead mg/Kg NA 78.9 67.6 583 T 46.5 NA 126 121 220 164 6.11 285 NA 128 22,6 NA NA 128 17
Manganese (EPA 6010B) mg/Kg NA NA NA NA NA NA 901 874 509 548 347 367 NA 111,000 754 NA NA 1100 -
Mercury (EPA 7471A) mg/Kg NA 0.161J 0.062 J 0.113JT 0.082 ] NA 0.033 0.031 0.36 0.305 0.018 0.299 NA 0.12 0.260 NA NA 1.06 0.07
Nickel mg/Kg NA 16.5 17.8 173 T 13.9 NA 13.8 134 22.8 255 19.2 733 NA 36 30.2 NA NA 48.6 -
Selenium mg/Kg NA 0.4 0.71J 0.6 JT 03U NA NA NA NA NA NA NA NA NA NA NA NA
Silver mg/Kg NA 0.117J 0.12] 0.233 JT 0.1251] NA 0.10 U 0.10 U 0.25 0.14 0.10 U 1.60 NA 0.35 0.24 NA NA 5 -
Zinc (EPA 6010B) mg/Kg NA 1,020 280 289 T 229 NA 79.5 75.0 584 436 58.9 897 NA 2,470 172 NA NA 459 -
Organochlorine Pesticides (EPA 8081A
2,4-DDD ug/Kg 47 NJ 71NJ 9.5 NJ 9.9 NJ 5.7 NJ NA NA NA NA NA NA NA NA NA NA NA - -
2,4-DDE ug/Kg 0.92 U 079 U 12U 1.7 NJ 0.82 U NA NA NA NA NA NA NA NA NA NA NA - -
2,4-DDT ug/Kg 17 281 5 4] 2.6 NJ NA NA NA NA NA NA NA NA NA NA NA - -
4,4-DDD® ug/Kg 47 5.8 11 8.2 481 NA 10U 12U 49 72 0.70 JP 45 69 19 55 NA 59U 28 0.33
4,4-DDE® ug/Kg 66 J 9.3 13 120 731 NA 15 13 57 61 0.97 68 100 26 66 NA 3.4 JP 313 0.33
4,4'-DDT(3) ug/Kg 32U 6.5 9.5 111 3U NA 11U 12U 33U 33U 0.46 JP 95 P 44U 17 23U NA 19U 62.9 0.33
Estimated Total DDX™ ug/Kg 177 NJ 31.5 NJ 48 NJ 46.8 NJ 2041 NA 15 13 106 133 213 JP 208 P 169 62 121 NA 3.4 P - 0.33
Aldrin ug/Kg 211 25 9.5 41U 0.78 U NA 0.66 J 094 17 24 0.54 JP 29U 16 35U 78 NA 57U 40 -
alpha-BHC (a-BHC) ug/Kg 2U 019 U 0.22 U 023 U 019 U NA 10U 12U 76U 0.52 JP 0.79 U 89U 93U 37U 22U NA 57U - -
beta-BHC (B-BHC) ug/Kg 11U 13U 17U 19U 21U NA 10U 12U 13U 19U 0.79 U 37U 93U 42U 22U NA 57U - -
delta-BHC (5-BHC) ug/Kg 25U 0.18 U 0.22 U 0.85 U 0.16 U NA 10U 12U 76U 29U 0.79 U 37U 93U 0 U 48U NA 57U - -
gamma-BHC (y-BHC, Lindane) ug/Kg 371 0.79 U 093 U 097 U 0.78 U NA 10U 12U 76U 2P 0.79 U 12U 93U 48U 79U NA 2P 4.99 -
alpha-chlordane‘s’ ug/Kg 19 3J 381 5.8 43 NA 0.24 ] 0.55 JP 20 21 0.15 JP 23U 34 11 52 NA 11U - -
beta-Chlordane® ug/Kg 511 6.2 8.1 24 21 NA 1.0 U 0.34 JP 31 29 0.19 JP 25U 87 52 350 NA 20 -- -
Total Chlordane® ug/Kg 701 9.21J 1191 29.8 25.3 NA 0.24] 0.89 JP 51 50 0.34 JP ND 121 63 402 20 17.6 0.37
Oxychlordane ug/Kg 39U 0.84 U 0.92 U 0.99 U 0.78 U NA NA NA NA NA NA NA NA NA NA NA NA - -
cis-Nonachlor ug/Kg 12 26U 38U 49U 18U NA NA NA NA NA NA NA NA NA NA NA NA - -
trans-Nonachlor ug/Kg 12 1317 2U 361J 2.7 NA NA NA NA NA NA NA NA NA NA NA NA - -
Dieldrir ug/Kg 13U 29 3.6 2610 131 NA 10U 12U 18P 24 0.79 U 13U 40 P 44 P 38P NA 57U 61.8 0.0081
Endosulfan | ug/Kg 59U 0.84 NJ 1.1 NJ 097 U 0.78 U NA 0.083 JP 0.21 JP 14 P 9.1 0.13 JP 8.4 2P 8.8 52U NA 93U - -
Endosulfan 11 ug/Kg 0.62 U 1.2 NJ 1.5 NJ 12 0.98 U NA 10U 12U 76U 56 U 0.79 U 20U 16 P 35U 18U NA 57U - -
Endosulfan sulfate ug/Kg 78U 0.79 U 13U 097 U 0.96 U NA 10U 12U 36 24P 0.79 U 4P 15U 35U 24 NA 57U - -
Endrin ug/Kg 41U 019 U 093 U 023 U 0.18 U NA 10U 12U 76U 19U 0.79 U 37U 93U 35U 32U NA 57U 207 -
Endrin aldehyde ug/Kg 4U 019 U 0.22 U 0.98 U 019U NA 10U 12U 76U 19U 0.79 U 37U 93U 35U 36U NA 57U - -
Endrin ketone ug/Kg 4U 0.79 U 093 U 097 U 0.79 U NA 10U 12U 76U 12P 0.79 U 37U 93U 71U 88 P NA 57U - -
Heptachlor ug/Kg 20 NJ 1517 2 24 24 NA 10U 12U 76U 26 0.79 U 2P 66 31 300 NA 94 P 10 -
Heptachlor epoxide ug/Kg 6.7 U 0.79 U 093 U 1817 0.95 NJ NA 10U 0.13 JP 76U 19U 0.79 U 86U 16 P 36P 63U NA 57U 16 -
Methoxychlol ug/Kg 15U 1.9 1.1 NJ 1317 1] NA 3.7 12U 76U 19U 0.79 U 40U 15U 35U 37U NA 14 - -
Mirex ug/Kg 24U 02U 0.23 U 024 U 0.29 ] NA NA NA NA NA NA NA NA NA NA NA NA - -
Toxaphene ug/Kg 870 U 85U 190 U 160 U 86 U NA 50 U 58 U 510 Ui 470 Ui 40U 970 U 1,600 U 240U 790 Ui NA 370 Ui - -
Chlorinated Herbicides (EPA 8151A
245-T ug/Kg NA 61U 71U 76 U 77U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
2,4,5-TP (Silvex) ug/Kg NA 55 U 64 U 69 U 69 U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
,4-| ug/Kg NA 56 U 66 U 71u 71U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
2,4-DB ug/Kg NA 110U 130 U 140 U 140 U NA 142 U 142 U NA 607 U 313U NA NA 7200 P NA NA NA - -
Dalapon ug/Kg NA 470 U 550 U 590 U 600 U NA 142 U 142 U NA 607 U 313U NA NA 120,000 U NA NA NA - -
Dicamba ug/Kg NA 53 U 62 U 67 U 67 U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
Dichlorprop ug/Kg NA 46 U 53 U 57U 58 U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
Dinoseb ug/Kg NA 9% U 120 U 120U 130 U NA 142 U 142 U NA 607 U 313U NA NA 3500 U NA NA NA - -
MCPA ug/Kg NA 7,600 U 8,900 U 9,500 U 9,600 U NA 14,200 U 14,200 U NA 60,700 U 3,130 U NA NA 700,000 U NA NA NA - -
MCPP ug/Kg NA 3,800 U 4,500 U 4,800 U 4,800 U NA 14,200 U 14,200 U NA 60,700 U 3,130 U NA NA 700,000 U NA NA NA - -
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Table 3

Summary of Chemical Analytical Results
Inline Solids Samples

Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Samples?

City Samples

NW Yeon Trunk Line

Western Subbasin

West-Central Subbasin

East-Central Subbasin

Eastern Subbasin

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Inline Solids Grab

Sediment Trap

Sediment Trap

Inline Solids Grab

Sediment Trap

Sediment Trap Solids

Sediment Trap

Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids J5Cs®@
ST3: FO070808 ST3: FO095694 ST3: FO095697 ST4: FO070809 ST4: FO095695 ST5: FO095671 ST5: FO095696 ST2: FO070806 ST2: FO070807 ST2: FO095693 ST1: FO070805 ST1: FO095692 Screening Level Value
Manhole AMZ088 Manhole AND535 ~ Manhole AND535 Manhole AND535 Manhole AAT466 ~ Manhole AAT466 | Manhole AAX261  Manhole AAX261  Manhole AATS57  Manhole AAT557  manhole AAT557 Manhole AAT565 Manhole AAT565
Manhole AMZ088 Manhole AMZ088  Field Duplicate  Manhole AMZ088 Manhole AMZ088| Upstream of manhole Upstream of ) . Downstream of Downstream of Downstream of ~ Upstream of manhole Upstream of manhole Upstream of manhole Upstream of In manhole, adjacent to catch  Upstream of manhole
. - : - Field Duplicate . - . e . - N _— N _— N _— . - . N _—
in 42" line manhole in 42" line manhole in 48" line  manhole in 48" line| manhole in 42" line in 36" line in 42" line in 42" line Manhole in 42" line basin lateral in 12" line
Class Analyte Units 7122007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 6/20/2007 6/9/2009 6/9/2009 6/20/2007 6/10/2009 6/4/2009 6/10/2009 6/19/2007 6/19/2007 6/9/2009 6/19/2007 6/11/2009 (Toxicity)  (Bioaccumulation)
Polychlorinated Biphenyls Aroclors (PCBs) (EPA 8082
Aroclor 1016 ug/Kg NA NA NA NA NA 16U 10U 10U 76U 10U 10U 10U 93U 67 U 20U 53 U NA 530 -
Aroclor 1221 ug/Kg NA NA NA NA NA 31U 20U 20U 16U 20U 20U 20U 190 U 93U 40U 140 U NA - -
Aroclor 1232 ug/Kg NA NA NA NA NA 16 U 10U 0ou 76U 10U 10U 10U 93U 190 U 20U 100 U NA - -
Aroclor 1242 ug/Kg NA NA NA NA NA 16 U 10U 0ou 76U 10U 10U 10U 93U 140 U 20U 70U NA - -
Aroclor 1248 ug/Kg NA NA NA NA NA 16 U 10U 0ou 190 100 U 10U 100 U 800 86 U 40U 53 U NA 1500 -
Aroclor 1254 ug/Kg NA NA NA NA NA 16 U 10U 0ou 76U 90 10U 70 93U 250 20U 95 U NA 300 -
Aroclor 1260 ug/Kg NA NA NA NA NA 16 U 10U 0ou 210 61 10U 37 400 93 20U 78U NA 200 -
Aroclor 1262 ug/Kg NA NA NA NA NA 16 U 10U 0ou 76U 10U 10U 10U 93U 62 U 20U 110U NA - -
Aroclor 1268 ug/Kg NA NA NA NA NA 16 U 10U 0ou 86U 10U 10U 10U 180 P 35U 20U 68 U NA - -
Total PCBs" ug/Kg NA NA NA NA NA ND ND ND 400 151 ND 107 1,380 P 343 ND ND NA 676 0.39
Polychlorinated Biphenyl Congeners (EPA 1668A)
Total PCBs® 696 J 85.2) 7451 140 109 J NA NA NA NA NA NA NA NA NA NA NA NA 676 0.39
Polycyclic Aromatic Hydrocarbons (EPA 8270-SIM)
2-Methylnaphthalene ug/Kg NA NA NA NA NA NA NA NA 49 NA NA NA 99 18U NA NA NA 200 -
Acenaphthene ug/Kg NA NA NA NA NA NA 236 U 235U 51 203 U 208 U 223 U 38U 18U 146 U NA NA 300 -
Acenaphthylent ug/Kg NA NA NA NA NA NA 236 U 235U 50 203 U 208 U 223 U 58 18U 146 U NA NA 200 -
Anthracene ug/Kg NA NA NA NA NA NA 236 U 235U 150 203 U 208 U 223 U 110 18U 247 NA NA 845 -
Benzo(a)anthracene ug/Kg NA NA NA NA NA NA 236 U 235U 520 429 313 267 340 18U 163 NA NA 1050 -
Benzo(a)pyrene ug/Kg NA NA NA NA NA NA 236 U 235U 570 390 237 284 410 18U 186 NA NA 1450 -
Benzo(b)fluoranthent ug/Kg NA NA NA NA NA NA 236 U 235U 820 393 208 U 360 570 18U 235 NA NA - -
Benzo(g,h,i)perylent ug/Kg NA NA NA NA NA NA 236 U 235U 720 372 208 U 451 750 24 267 NA NA 300 -
Benzo(k)fluoranthent ug/Kg NA NA NA NA NA NA 236 U 235U 240 372 208 U 257 160 18U 164 NA NA 13000 -
Chrysene ug/Kg NA NA NA NA NA NA 29.0 235U 840 568 353 706 450 18U 426 NA NA 1290 -
Dibenzo(a,h)anthracene ug/Kg NA NA NA NA NA NA 236 U 235U 150 203 U 208 U 223 U 180 18U 146 U NA NA 1300 -
Dibenzofuran ug/Kg NA NA NA NA NA NA NA NA 40 NA NA NA 45 18U NA NA NA - -
Fluoranthene ug/Kg NA NA NA NA NA NA 33.6 235U 1,600 1,070 49.7 934 900 18U 491 NA NA 2230 37000
Fluorene ug/Kg NA NA NA NA NA NA 236 U 235U 50 203 U 208 U 447 U 87 18U 146 U NA NA 536 -
Indeno(1,2,3-cd)pyrent ug/Kg NA NA NA NA NA NA 236 U 235U 700 295 208 U 223 U 510 18U 150 NA NA 100 -
Naphthalene ug/Kg NA NA NA NA NA NA 236 U 235U 240 203 208 U 223 U 680 18U 146 NA NA 561 -
Phenanthrene ug/Kg NA NA NA NA NA NA 236 U 235U 690 611 719 1,250 520 18U 463 NA NA 1170 -
Pyrene ug/Kg NA NA NA NA NA NA 25.1 235U 1,300 781 55.4 1,210 1100 62 586 NA NA 1520 1900
Total PAHs™ ug/Kg NA NA NA NA NA NA 87.7 ND 8,780 5,484 267.3 5,719 6,969 86 3,524 NA NA - -
Polycyclic Aromatic Hydrocarbons (PAHs) (EPA 8270C
2-Methylnaphthalene ug/Kg 300 U 44 U 51U 56 U 41U NA NA NA 310 U NA 79U NA NA NA NA NA NA 200 -
Acenaphthene ug/Kg 260 J 31J 32U 36U 30 NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA 300 -
Acenaphthylent ug/Kg 440 ) 24U 28U 31U 22U NA NA NA 310 U NA 371 NA 610 U 70U NA NA NA 200 -
Anthracene ug/Kg 370 140 37U 821 100 NA NA NA 310 U NA 8.8 NA 610 U 70U NA NA NA 845 -
Benzo(a)anthracene ug/Kg 1200 J 310 54 180J 190 NA NA NA 530 NA 27 NA 610 U 70U NA NA NA 1050 -
Benzo(a)pyrene ug/Kg 1600 260 54 150 1701 NA NA NA 640 NA 26 NA 610 U 7nou NA NA NA 1450 -
Benzo(b)fluoranthent ug/Kg 2100 330 751 230J 250 NA NA NA 930 NA 27 NA 610 U 7nou NA NA NA - -
Benzo(g,h,i)perylent ug/Kg 2400 230 851 180J 200 NA NA NA 660 NA 17 NA 610 U 7nou NA NA NA 300 -
Benzo(k)fluoranthent ug/Kg 590 J 130J 321 81J 94 NA NA NA 310 U NA 11 NA 610 U 7nou NA NA NA 13000 -
Chrysene ug/Kg 1800 330 821 260 J 270 NA NA NA 830 NA 31 NA 670 7nou NA NA NA 1290 -
Dibenzo(a,h)anthracene ug/Kg 210 U 5210 35U 401 44 NA NA NA 310 U NA 411 NA 610 U 70U NA NA NA 1300 -
Dibenzofuran ug/Kg 170 U 281 28U 31U 2710 NA NA NA 310 U NA 79U NA NA NA NA NA NA - -
Fluoranthene ug/Kg 2200 680 1201 460 580 NA NA NA 1200 NA 46 NA 640 7nou NA NA NA 2230 37000
Fluorene ug/Kg 150 U 46 U 26 U 49 U 64 U NA NA NA 310 U NA 79U NA 610 U 7nou NA NA NA 536 -
Indeno(1,2,3-cd)pyrent ug/Kg 1400 J 240 51 110 1801 NA NA NA 310 U NA 15 NA 610 U 70U NA NA NA 100 -
Naphthalene ug/Kg 320 U 46 U 53 U 59 U 43U NA NA NA 310 U NA 331 NA 610 U 70U NA NA NA 561 -
Phenanthrene ug/Kg 1300 J 590 130 U 380 540 NA NA NA 620 NA 23 NA 610 U 7nou NA NA NA 1170 -
Pyrene ug/Kg 2900 540 110 U 490 450 NA NA NA 1400 NA 501 NA 1200 7nou NA NA NA 1520 1900
Total PAH™ ug/Kg 18,560 J 3,891 ] 553 2,643 1] 31251 NA NA NA 6,810 2479 NA 2,510 ND NA NA - -
Phthalates (EPA 8270-SIM)
Bis(2-ethylhexyl) phthalate (BEHP ug/Kg NA NA NA NA NA NA 256 211 NA 7,430 68.9 27,700 NA NA 26,900 NA NA 800 330
Butyl Benzyl Phthalate ug/Kg NA NA NA NA NA NA 54.7 48.1 NA 2,030 U 417 U 2,230 U NA NA 2910 U NA NA - -
Diethyl phthalate ug/Kg NA NA NA NA NA NA 471U 47U NA 2,030 U 417U 2,230 U NA NA 2910 U NA NA 600 -
Dimethyl phthalate ug/Kg NA NA NA NA NA NA 471U 47U NA 2,030 U 417 U 2,230 U NA NA 2910 U NA NA - -
Di-n-butyl phthalate ug/Kg NA NA NA NA NA NA 471U 47U NA 2,030 U 417 U 2,230 U NA NA 2910 U NA NA 100 60
Di-n-octyl phthalate ug/Kg NA NA NA NA NA NA 70.7U 47U NA 2,030 U 417 U 2,230 U NA NA 4370 U NA NA - -
Phthalates (EPA8270C)
Bis(2-ethylhexyl) phthalate (BEHP ug/Kg 27,000 890 J 2,200 ) 5,400 3,500 NA NA NA 16,000 NA 431 NA 29,000 1,600 NA NA NA 800 330
Butyl Benzyl Phthalate ug/Kg 2200 64 U 1,300 640 520 NA NA NA 1600 NA 79U NA 960 70U NA NA NA - -
Diethyl phthalate ug/Kg 180 U 26 U 30U 33U 24U NA NA NA 310U NA 79U NA 610 U 70U NA NA NA 600 -
Dimethyl phthalate ug/Kg 2701 20U 23U 26 U 19U NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
Di-n-butyl phthalate ug/Kg 1100 U 160 U 190 U 200 U 150 U NA NA NA 310U NA 16 U NA 610 U 120U NA NA NA 100 60
Di-n-octyl phthalate ug/Kg 240 U 34U 39U 43U 32U NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
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Table 3

Summary of Chemical Analytical Results
Inline Solids Samples

Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Samples? City Samples
NW Yeon Trunk Line Western Subbasin West-Central Subbasin East-Central Subbasin Eastern Subbasin
Sediment Trap ~ Sediment Trap ~ Sediment Trap ~ Sediment Trap  Sediment Trap Sediment Trap Sediment Trap Sediment Trap Sediment Trap Sediment Trap . . Sediment Trap Sediment Trap . . Sediment Trap . . Sediment Trap
Solids Solids Solids Solids Solids Solids Solids Solids Solids Solids Inline Solids Grab Solids Solids Inline Solids Grab Solids Sediment Trap Solids Solids J5cs®
ST3: FO070808 ST3: FO095694 ST3: FO095697 ST4: FO070809 ST4: FO095695 ST5: FO095671 ST5: FO095696 ST2: FO070806 ST2: FO070807 ST2: FO095693 ST1: FO070805 ST1: FO095692 Screening Level Value
Manhole AMZ088 Manhole AND535 ~ Manhole AND535 Manhole AND535 Manhole AAT466 ~ Manhole AAT466 | Manhole AAX261  Manhole AAX261  Manhole AATS57  Manhole AAT557  manhole AAT557 Manhole AAT565 Manhole AAT565
Manhole AMZ088 Manhole AMZ088  Field Duplicate  Manhole AMZ088 Manhole AMZ088| Upstream of manhole Upstream of ) . Downstream of Downstream of Downstream of ~ Upstream of manhole Upstream of manhole Upstream of manhole Upstream of In manhole, adjacent to catch  Upstream of manhole
. - : - Field Duplicate . - . e . - N _— N _— N _— . - . N _—
in 42" line manhole in 42" line manhole in 48" line  manhole in 48" line| manhole in 42" line in 36" line in 42" line in 42" line Manhole in 42" line basin lateral in 12" line
Class Analyte Units 7122007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 6/20/2007 6/9/2009 6/9/2009 6/20/2007 6/10/2009 6/4/2009 6/10/2009 6/19/2007 6/19/2007 6/9/2009 6/19/2007 6/11/2009 (Toxicity)  (Bioaccumulation)
Semi-Volatile Organic Compounds (EPA8270C
1,2,4-Trichlorobenzene ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA 9200 -
1,2-Dichlorobenzent ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA 1700 -
1,3-Dichlorobenzent ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA 300 -
1,4-Dichlorobenzent ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA 300 -
2,4,5-Trichlorophenol ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 78 NA NA NA - -
2,4,6-Trichlorophenol ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2,4-Dichloropheno ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2,4-Dimethylpheno ug/Kg NA NA NA NA NA NA NA NA 1600 U NA 40U NA 3100 U 350 U NA NA NA - -
2,4-Dinitrophenol ug/Kg NA NA NA NA NA NA NA NA 6100 U NA 160 U NA 13000 U 1400 U NA NA NA - -
2,4-Dinitrotoluene ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2,6-Dinitrotoluene ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2-Chloronaphthalene ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2-Chloropheno ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2-Methyl-4,6-dinitropheno ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79U NA 6100 U 700 U NA NA NA - -
2-Methylpheno ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
2-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA - -
2-Nitrophenol ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
3,3-Dichlorobenzidin¢ ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79U NA 6100 U 700 U NA NA NA - -
3-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA - -
4-Bromophenylphenyl ethe ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
4-Chloro-3-methylpheno ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
4-Chloroaniline ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
4-Chlorophenyl phenyl ethe ug/Kg NA NA NA NA NA NA NA NA 310U NA 79U NA 610 U 70U NA NA NA - -
4-Methylphenof” ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 7nou NA NA NA - -
4-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA - -
4-Nitrophenol ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79U NA 6100 U 700 U NA NA NA - -
Benzoic acic ug/Kg NA NA NA NA NA NA NA NA 6100 U NA 99 NA 13000 U 1400 U NA NA NA - -
Benzyl alcoho ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA - -
Bis(2-chloroethoxy) methani ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Bis(2-chloroethyl) ethe ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Bis(2-chloroisopropyl) ethe ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Hexachlorobenzent ug/Kg 27U 0.48 U 0.93 U 2.3 1.6 NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA 100 19
Hexachlorobutadient ug/Kg 28U 0.26 U 0.51J 032U 0.26 U NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA 600 -
Hexachlorocyclopentadien: ug/Kg NA NA NA NA NA NA NA NA 1600 U NA 40U NA 3100 U 410 U NA NA NA 400 -
Hexachloroethane ug/Kg 32U 032U 037U 039 U 031U NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Isophorone ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Nitrobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
N-Nitrosodi-n-propylamint ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
N-Nitrosodiphenylamini ug/Kg NA NA NA NA NA NA NA NA 310 U NA 79U NA 610 U 70U NA NA NA - -
Pentachloropheno ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79U NA 6100 U 700 U NA NA NA 1000 250
Phenol ug/Kg NA NA NA NA NA NA NA NA 910 U NA 501 NA 1900 U 210 U NA NA NA 50 --

Notes:
N = Presumptive evidence of compound

P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two analytical results (25% for CLP Pesticides).

T = Value is an average or selected result

U = The analyte was not detected above the reported sample quantification limit

J = The analyte was detected at a concentration between the method detection limit and the method reporting limit

NA = Not analyzed

ND = Not detected

-- = No JSCS screening level available
ug/Kg = Micrograms per kilogram
mg/Kg = Milligrams per kilogram

@Refero Apchor and Integral, 2007, 2008a, and 2008b.

@35Cs - Portland Harbor Joint Source Control Strategy (DEQ/EPA Final December 2005, Amended July 2007)
© The toxicity SLV represents the sum of the 2,4' and 4,4' isomers

“ Estimated Total DDx is the sum of DDE, DDD and DDT

® Alpha-Chlordane also is known as cis-Chlordane. Beta-Chlordane also is known as trans-Chlordane and gamma-Chlordane.

© Total Chlordane is the sum of alpha- and beta-Chlordane
™ Total PCBs and PAHS are calculated by assigning "0" to undetected constituents
® Individual congener results are summarized in Table 3
©This analyte cannot be separated from 3-Methylphenol
= concentration exceeds JSCS Toxicity Screening Level Value
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value
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Table 4

Summary of Polychlorinated Biphenyl Congener Analytical Results

LWG Sediment Trap Solids Sample

Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Sample®

NW Yeon Trunk Line

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088
Field Duplicate

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088

Screening Level Value

Jscs®

IUPAC Number® Chemical Name Units 71212007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 (Toxicity)  (Bioaccumulation)
Chlorinated Biphenyl Congeners (EPA 1668A)

PCB 1 2-MoCB ug/Kg 0.197 0.253 0.0263 0.0415 T 0.0288 - -
PCB 2 3-MoCB ug/Kg 0.0537 0.0702 0.0117J 0.0166 JT 0.0122J - -
PCB 3 4-MoCB ug/Kg 0.217 0.475 0.0254 0.0426 T 0.0345 - -
PCB 4/10 2,2-DiCB + 2,6-DICB ug/Kg 0.856 0.160 0.0877 0.111 UJT 0.217 - -
PCB 5/8 2,3-DICB + 2,4"-DiCB ug/Kg 1.73 0.281 0.160 0.355 T 0.450 - -
PCB 6 2,3-DICB ug/Kg 0.336 0.0678 0.0493 U 0.0709 T 0.0952 - -
PCB 7/9 2,4-DICB + 2,5-DiCB ug/Kg 0.157 0.0509 U 0.0493 U 0.0554 UT 0.0491 U - -
PCB 11 3,3-DICB ug/Kg 1.79 0.204 0.217 0671 T 0.444 - -
PCB 12/13 3,4-DICB + 3,4"-DiCB ug/Kg 0.0967 U 0.0509 U 0.0493 U 0.0554 UT 0.0491 U - -
PCB 14 3,5-DiCB ug/Kg 0.0967 U 0.0509 U 0.0493 U 0.0554 UT 0.0491 U - -
PCB 15 4,4-DICB ug/Kg 234 0.320 0.233 0451 T 0.597 - -
PCB 16/32 2,2'3-TriCB + 2,4',6-TriCB ug/Kg 6.89 0.757 0.541 0973 T 1.04 - -
PCB 17 2,2,4-TriCB ug/Kg 357 0.362 0.242 0.406 T 0.507 - -
PCB 18 2,2'5-TriCB ug/Kg 10.6 112 0.737 125T 1.37 - -
PCB 19 2,2',6-TriCB ug/Kg 1.34 0.185 0.148 0279 T 0.221 - -
PCB 20/21/33 2,3,3-TriCB + 2,3,4-TriCB + 2',3,4-TriCB ug/Kg 459 0.501 0.420 0.747 T 0.737 - -
PCB 22 2,3,4-TriCB ug/Kg 373 0.368 0.305 0.500 T 0.543 - -
PCB 23 2,3,5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 24/27 2,3,6-TriCB + 2,3',6-TriCB ug/Kg 0.830 0.105 0.0795 0.153 T 0.148 - -
PCB 25 2,3,4-TriCB ug/Kg 0.691 0.0655 0.0603 0.0920 T 0.122 - -
PCB 26 2,3,5-TriCB ug/Kg 1.61 0.161 0.128 0224 T 0.273 - -
PCB 28 2,4,4-TriCB ug/Kg 12.7 1.19 0.990 152 T 1.78 - -
PCB 29 2,4,5-TriCB ug/Kg 0.0484 U 0.0255 U 0.00601 J 0.00787 JT 0.00873 J - -
PCB 30 2,4,6-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 31 2,4'5-TriCB ug/Kg 9.36 1.02 0.786 131 T 1.52 - -
PCB 34 2',3,5-TriCB ug/Kg 0.0455 J 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 35 3,3,4-TriCB ug/Kg 0.155 0.0222J 0.0189 J 0.0394 T 0.0341 - -
PCB 36 3,3,5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 37 3,4,4-TriCB ug/Kg 353 0.381 0.304 0587 T 0.547 - -
PCB 38 3,4,5-TriCB ug/Kg 0.117 0.0197 J 0.0171J 0.0370 T 0.0222J - -
PCB 39 3,4',5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 40 2,2,3,3-TeCB ug/Kg 6.02 0.627 0.513 103 T 0.745 - -
PCB 41/64/71/72 2,2'3,4-TeCB +2,3,4',6-TeCB + 2,3,4,6-TeCB + 2,3'5,5-TeCB ug/Kg 19.6 221 1.64 330T 251 - -
PCB 42/59 2,2'3,4-TeCB + 2,3,3,6-TeCB ug/Kg 8.81 0.957 0.766 159 T 114 - -
PCB 43/49 2,2'3,5-TeCB + 2,2',4,5-TeCB ug/Kg 18.9 1.99 1.47 323T 2.40 - -
PCB 44 2,2,35-TeCB ug/Kg 29.9 2.91 2.24 5.02 T 358 - -
PCB 45 2,2,3,6-TeCB ug/Kg 6.05 0.715 0.576 1.09 T 0.774 - -
PCB 46 2,2,3,6-TeCB ug/Kg 258 0.329 0.255 0.468 T 0.352 - -
PCB 47 2,2',4,4-TeCB ug/Kg 7.02 0.732 0.597 1227 0.861 - -
PCB 48/75 2,2'4,5-TeCB + 2,4,4',6-TeCB ug/Kg 471 0.454 0.300 0.616 T 0.467 - -
PCB 50 2,2,4,6-TeCB ug/Kg 0.086 0.0113J 0.0102 J 0.0201 JT 0.0127J - -
PCB 51 2,2,4,6-TeCB ug/Kg 1.64 0.213 0.166 0316 T 0.226 - -
PCB 52/69 2,2'5,5-TeCB + 2,3',4,6-TeCB ug/Kg 29.8 3.18 2.42 527 T 3.84 - -
PCB 53 2,2,5,6-TeCB ug/Kg 5.60 0.712 0.571 1.05T 0.733 - -
PCB 54 2,2,6,6-TeCB ug/Kg 0.0685 0.0104 J 0.00909 J 0.0164 JT 0.0124J - -
PCB 55 2,3,34-TeCB ug/Kg 0.586 0.0365 0.0304 0.0597 T 0.0475 - -
PCB 56/60 2,3,3,4-TeCB + 2,3,4,4-TeCB ug/Kg 12.8 132 0.891 160T 1.32 - -
PCB 57 2,3,3,5-TeCB ug/Kg 0.0844 0.0107 J 0.00562 J 0.0130 JT 0.0103 J - -
PCB 58 2,3,3,5-TeCB ug/Kg 0.0484 U 0.00883 J 0.00598 J 0.0132 JT 0.00746 J - -
PCB 61/70 2,3,4,5-TeCB + 2,3,4',5-TeCB ug/Kg 26.9 2.42 1.67 366T 2.77 - -
PCB 62 2,3,4,6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 63 2,3,4'5-TeCB ug/Kg 0.705 0.0669 0.0437 0.0756 T 0.0610 - -
PCB 65 2,3,5,6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 66/76 2,3,4,4-TeCB + 2',3,4,5-TeCB ug/Kg 225 2.01 1.44 298 T 2.19 - -
PCB 67 2,3,45-TeCB ug/Kg 0.543 0.0507 0.0376 0.0613 T 0.0528 - -
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Table 4

Summary of Polychlorinated Biphenyl Congener Analytical Results

LWG Sediment Trap Solids Sample

Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Sample®

NW Yeon Trunk Line

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088
Field Duplicate

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids

Manhole AMZ088

Screening Level Value

Jscs®

IUPAC Number® Chemical Name Units 71212007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 (Toxicity)  (Bioaccumulation)
PCB 68 2,3',4,5-TeCB ug/Kg 0.0484 U 0.0132J 0.0122 J 0.0201 JT 0.0128 J - -
PCB 73 2,3'5',6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 74 2,4,4'5-TeCB ug/Kg 9.56 0.893 0.566 1.03T 0.831 - -
PCB 77 3,3.4,4-TeCB ug/Kg 1.77 0.220 0.168 0343 T 0.262 - 0.052
PCB 78 3,3',4,5-TeCB ug/Kg 0.0819 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 79 3,3.,4,5-TeCB ug/Kg 0.264 0.0395 0.0340 0.0690 T 0.0462 - -
PCB 80 3,3',5,5-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 81 3,4,4'5-TeCB ug/Kg 0.391 0.00423 J 0.00667 J 0.0187 JT 0.0124 J - 0.017
PCB 82 2,2',3,3'4-PeCB ug/Kg 6.41 0.625 0.585 110T 0.808 - -
PCB 83 2,2',3,3'5-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 84/92 2,2'3,3',6-PeCB + 2,2',3,5,5'-PeCB ug/Kg 13.7 1.77 1.68 314 T 2.22 - -
PCB 85/116 2,2'3,4,4'-PeCB + 2,3,4,5,6-PeCB ug/Kg 5.39 0.789 0.767 139T 0.971 - -
PCB 86 2,2',3,4,5-PeCB ug/Kg 0.0484 U 0.0467 0.0359 0.0545 T 0.0411 - -
PCB 87/117/125 2,2',3,4,5'-PeCB + 2,3,4',5,6-PeCB + 2',3,4,5,6'-PeCB ug/Kg 11.1 1.36 1.27 264 T 1.85 - -
PCB 88/91 2,2'3,4,6-PeCB + 2,2',3,4',6-PeCB ug/Kg 5.05 0.708 0.665 1177 0.799 - -
PCB 89 2,2',3,4,6'-PeCB ug/Kg 0.907 0.0966 0.0919 0164 T 0.131 - -
PCB 90/101 2,2'3,4'5-PeCB + 2,2',4,5,5-PeCB ug/Kg 28.3 3.47 3.19 6.50 T 4.44 - -
PCB 93 2,2',3,5,6-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 94 2,2'3,5,6-PeCB ug/Kg 0.200 0.0309 0.0292 0.0471 T 0.0356 - -
PCB 95/98/102 2,2',3,5',6-PeCB + 2,2',3',4,6-PeCB + 2,2'4,5,6'-PeCB ug/Kg 253 3.54 3.27 6.01 T 4.06 - -
PCB 96 2,2',3,6,6'-PeCB ug/Kg 0.399 0.0596 0.0532 0101 T 0.0688 - -
PCB 97 2,2',3,4,5-PeCB ug/Kg 9.95 118 1.07 214 T 152 - -
PCB 99 2,2'4,4'5-PeCB ug/Kg 13.6 1.55 1.46 287T 1.97 - -
PCB 100 2,2',4,4',6-PeCB ug/Kg 0.0839 0.0127J 0.0114 J 0.0207 JT 0.0151J - -
PCB 103 2,2'4,5'6-PeCB ug/Kg 0.164 0.0279 0.0246 J 0.0434 T 0.0302 - -
PCB 104 2,2',4,6,6'-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 105 2,3,3,4,4-PeCB ug/Kg 9.39 0.901 0.735 158 T 1.20 - 0.17
PCB 106/118 2,3,3'4,5-PeCB + 2,3'4,4',5-PeCB ug/Kg 211 2.34 2.00 437T 3.20 - 0.12
PCB 107/109 2,3,3',4',5-PeCB + 2,3,3',4,6-PeCB ug/Kg 1.30 0.162 0.143 0.296 T 0.222 - -
PCB 108/112 2,3,3'4,5'-PeCB + 2,3,3',5,6-PeCB ug/Kg 1.55 0.199 0.193 0353 T 0.243 - -
PCB 110 2,3,3,4',6-PeCB ug/Kg 33.8 4.52 4.34 788 T 5.54 - -
PCB 111/115 2,3,3'5,5'-PeCB + 2,3,4,4',6-PeCB ug/Kg 0.798 0.0685 0.0550 0122 T 0.102 - -
PCB 113 2,3,3,5'6-PeCB ug/Kg 0.0484 U 0.0272 0.0249 0.0231 JT 0.0218 J - -
PCB 114 2,3,4,4',5-PeCB ug/Kg 0.521 0.0537 0.0351 0.0833 T 0.0588 - 0.17
PCB 119 2,3',4,4',6-PeCB ug/Kg 0.474 0.0626 0.0545 0.108 T 0.0759 - -
PCB 120 2,3,4,5,5-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0154 JT 0.0151J - -
PCB 121 2,3',4,5'6-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 122 2'3,3',4,5-PeCB ug/Kg 0.544 0.0525 0.0462 0.0897 T 0.0588 - -
PCB 123 2'3,4,4'5-PeCB ug/Kg 0.523 0.0702 0.0622 0124 T 0.0934 - 0.21
PCB 124 2'3,4,5,5-PeCB ug/Kg 1.09 0.132 0.127 0.256 T 0.187 - -
PCB 126 3,3',4,4',5-PeCB ug/Kg 0.135 UJ 0.0212J 0.0168 J 0.0376 T 0.0327 - 0.00005
PCB 127 3,3'.,4,5,5-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- -
JULY 2010 Page 2 of 4



OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 4
Summary of Polychlorinated Biphenyl Congener Analytical Results
LWG Sediment Trap Solids Sample

Outfall Basin 18
LWG Sample®
NW Yeon Trunk Line
Sediment Trap Solids  Sediment Trap Solids  Sediment Trap Solids Sediment Trap Solids  Sediment Trap Solids J5C5®@
Manhole AMZ088 Manhole AMZ088 Manhole AMZ088 Manhole AMZ088 Manhole AMZ088 Screening Level Value
Field Duplicate
1UPAC Number® Chemical Name Units 7/2/2007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 (Toxicity)  (Bioaccumulation)
PCB 128/162 2,2',3,3,4,4-HxCB + 2,3,3'4' 5,5-HXCB ug/Kg 4.00 0.504 0.503 0925 T 0.647 - -
PCB 129 2,2,3,3,4,5-HxCB ug/Kg 113 0.154 0.166 0298 T 0.207 - -
PCB 130 2,2',3,3,4,5-HxCB ug/Kg 1.40 0.209 0.214 0391 T 0.281 - -
PCB 131 2,2,3,3,4,6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 132/161 2,2',3,3,4,6'-HXCB + 2,3,3'4,5',6-HxCB ug/Kg 7.45 1.05 1.03 179 T 1.27 - -
PCB 133/142 2,2',3,3,5,5-HXCB + 2,2',3,4,5,6-HXxCB ug/Kg 0.773 0.0904 0.0891 0.169 T 0.118 - -
PCB 134/143 2,2',3,3,5,6-HXCB + 2,2',3,4,5,6-HXCB ug/Kg 1.42 0.182 0.175 0326 T 0.226 - -
PCB 135 2,2,3,3,5,6-HxCB ug/Kg 331 0523 0.528 0.809 T 0.591 - -
PCB 136 2,2',3,3,6,6-HxCB ug/Kg 355 0.527 0.522 0.866 T 0.615 - -
PCB 137 2,2,3,4,4'5-HxCB ug/Kg 1.37 0.162 0.158 0289 T 0.183 - -
PCB 138/163/164 2,2,3,4,4'5-HxCB + 2,3,3,4',5,6-HxCB + 2,3,3,4'5',6-HxCB ug/Kg 235 3.61 3.63 6.30 T 438 - -
PCB 139/149 2,2',3,4,4',6-HXCB + 2,2',3,4',5',6-HxCB ug/Kg 17.8 3.40 3.32 525T 3.83 - -
PCB 140 2,2',3,4,4',6-HxCB ug/Kg 0.105 0.0218 ) 0.0200 J 0.0351 T 0.0314 - -
PCB 141 2,2,3,4,55-HxCB ug/Kg 6.43 0.810 0.774 134T 0.925 - -
PCB 144 2,2,3,4,5,6-HxCB ug/Kg 1.09 0.210 0.211 0358 T 0.260 - -
PCB 145 2,2,3,4,6,6-HXCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 146/165 2,2',3,4'5,5-HxCB + 2,3,3'5,5',6-HxCB ug/Kg 3.13 0.462 0.466 0799 T 0.552 - -
PCB 147 2,2,3,4'5,6-HxCB ug/Kg 0.347 0.0644 0.0708 0120 T 0.0904 - -
PCB 148 2,2',3,4'5,6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 150 2,2,3,4',6,6-HxCB ug/Kg 0.0202 J 0.0255 U 0.0246 U 0.0069 JT 0.0246 U - -
PCB 151 2,2,355,6-HxCB ug/Kg 5.87 1.01 0.967 154 T 1.10 - -
PCB 152 2,2,3,5,6,6-HXCB ug/Kg 0.0219 J 0.0255 U 0.0246 U 0.0277 UT 0.00559 J - -
PCB 153 2,2',4,4'5,5-HxCB ug/Kg 258 3.42 3.30 569 T 3.98 - -
PCB 154 2,2,4,4'5,6-HxCB ug/Kg 0.161 0.0306 0.0274 0.0480 T 0.0374 - -
PCB 155 2,2',4,4',6,6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 156 2,3,3,4,4',5-HxCB ug/Kg 239 0.266 0.249 0501 T 0.358 - 021
PCB 157 2,3,3,4,4'5-HxCB ug/Kg 0.572 0.0672 0.0752 0133 T 0.0922 - 0.21
PCB 158/160 2,3,3,4,4',6-HXCB + 2,3,3,4,5,6-HxCB ug/Kg 3.00 0.425 0.426 0728 T 0.523 - -
PCB 159 2,3,3,4,55-HxCB ug/Kg 0.228 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 166 2,3,4,45,6-HxCB ug/Kg 0.130 0.0116 J 0.0138 0.0241 JT 0.0169 J - -
PCB 167 2,3,4,4'5,5-HxCB ug/Kg 1.03 0.132 0.137 0242 T 0.175 - 021
PCB 168 2,3,4,4'5',6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 169 3,3,4,4'5,5-HxCB ug/Kg 0.0825 UJ 0.00659 U 0.00505 U 0.00738 UT 0.00509 U - 0.00021
PCB 170 2,2,3,3,4,4'5-HpCB ug/Kg 753 1.06 1.04 162 T 1.19 - -
PCB 171 2,2',3,3,4,4',6-HpCB ug/Kg 2.00 0.285 0.284 0.440 T 0.319 - -
PCB 172 2,2,3,3,4,55-HpCB ug/Kg 1.25 0.189 0.177 0297 T 0.214 - -
PCB 173 2,2',3,3,4,5,6-HpCB ug/Kg 0.208 0.0294 0.0292 0.0439 T 0.0335 - -
PCB 174 2,2,3,3,4,5,6-HpCB ug/Kg 9.29 1.28 1.26 201 T 1.52 - -
PCB 175 2,2',3,3,4,5,6-HpCB ug/Kg 0.0484 U 0.0614 0.0631 0.0897 T 0.0722 - -
PCB 176 2,2',3,3,4,6,6-HpCB ug/Kg 112 0171 0.164 0.255 T 0.198 - -
PCB 177 2,2',3,3,45,6-HpCB ug/Kg 5.24 0.673 0.677 107 T 0.786 - -
PCB 178 2,2,3,3,5,5,6-HpCB ug/Kg 1.67 0.253 0.252 0.408 T 0.312 - -
PCB 179 2,2',3,3,5,6,6-HpCB ug/Kg 4.03 0.582 0.550 0.876 T 0.680 - -
PCB 180 2,2,3,4,4'55-HpCB ug/Kg 19.9 2.70 2.69 4427 3.46 - -
PCB 181 2,2',3,4,4'5,6-HpCB ug/Kg 0.0484 U 0.0116 J 0.0139 J 0.0239 JT 0.0135J - -
PCB 182/187 2,2',3,4,4',5,6-HpCB + 2,2',3,4'5,5',6-HpCB ug/Kg 11.4 1.65 1.59 273 T 2.27 - -
PCB 183 2,2',3,4,4'5,6-HpCB ug/Kg 5.09 0.727 0.703 1137 0.867 - -
PCB 184 2,2,3,4,4',6,6-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 185 2,2,3,4,55',6-HpCB ug/Kg 1.07 0.145 0.146 0240 T 0.186 - -
PCB 186 2,2,3,4,5,6,6-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 188 2,2',3,4'5,6,6-HpCB ug/Kg 0.0109 J 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 189 2,3,3'4,4'55-HpCB ug/Kg 0.277 0.0369 0.0411 0.0617 T 0.0489 - 12
PCB 190 2,3,3,4,4,5,6-HpCB ug/Kg 1.53 0.253 0.236 0379 T 0.267 - -
PCB 191 2,3,3'4,4'5,6-HpCB ug/Kg 0.296 0.0460 0.0436 0.0756 T 0.0555 - -
PCB 192 2,3,3,4,55',6-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 193 2,3,3'4'5,5,6-HpCB ug/Kg 0.860 0.126 0.122 0214 T 0.152 - -
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Table 4

Summary of Polychlorinated Biphenyl Congener Analytical Results

LWG Sediment Trap Solids Sample
Outfall Basin 18

OUTFALL 18 INLINE SOLIDS INVESTIGATION

LWG Sample®

NW Yeon Trunk Line

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids ~ Sediment Trap Solids

Manhole AMZ088

Manhole AMZ088 Field Duplicate

Sediment Trap Solids

Manhole AMZ088

Sediment Trap Solids J5C5®@

Manhole AMZ088 Screening Level Value

IUPAC Number® Chemical Name Units 7/2/2007 12/20/2007 12/20/2007 1/31/2008 2/1/2008 (Toxicity)  (Bioaccumulation)
PCB 194 5'-0OcCB ug/Kg 5.59 0.588 0.583 1217 1.29 - -
PCB 195 ug/Kg 219 0.232 0.233 0429 T 0.324 - -
PCB 196/203 2,2'3,3',4,4'5,6'-OcCB + 2,2',3,4,4'5,5',6-OcCB ug/Kg 6.13 0.868 0.832 195T 2.22 - -
PCB 197 2,2',3,34,4'6,6'-OcCB ug/Kg 0.184 0.0258 0.0240 J 0.0441 T 0.0382 - -
PCB 198 4,5,5',6-OcCB ug/Kg 0.466 0.0432 0.0309 0.0538 T 0.0621 - -
PCB 199 ,6'-0OcCB ug/Kg 6.68 0.810 0.809 199 T 2.35 - -
PCB 200 g 6,6'-OcCB ug/Kg 0.750 0.105 0.101 0.208 T 0.217 - -
PCB 201 ' 6'-OcCB ug/Kg 0.877 0.0915 0.0881 0.200 T 0.211 - -
PCB 202 ,5',6,6'-OcCB ug/Kg 1.41 0.148 0.158 0376 T 0.459 - -
PCB 204 ,5,6,6'-OcCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U - -
PCB 205 2,3,34,4'55',6-OcCB ug/Kg 0.161 0.0300 0.0296 0.0531 T 0.0388 - -
PCB 206 2,2',3,34,4'5,5,6-NoCB ug/Kg 4.23 0.292 0.272 115T 1.88 - -
PCB 207 2,2'3,3'4,4',5,6,6'-NoCB ug/Kg 0.452 0.0407 0.0387 0122 T 0.205 - -
PCB 208 2,2',3,3'4,55,6,6'-NoCB ug/Kg 1.06 0.0765 0.0805 0287 T 0.462 - -
PCB 209 Decachlorobiphenyl ug/Kg 0.832 0.0800 0.0602 0.223 T 0.284 -- -
Total Monochlorobiphenyls ug/Kg 0.468 0.798 0.0634 0.101 0.0755 - -
Total Dichlorobiphenyls ug/Kg 7.21 1.03 0.698 1.66 1.80 - -
Total Trichlorobiphenyls ug/Kg 59.8 6.26 4.78 8.13 8.87 -- -
Total Tetrachlorobiphenyls ug/Kg 217 22.1 16.4 34.2 253 - -
Total Pentachlorobiphenyls ug/Kg 192 239 22.0 42.7 30.0 - -
Total Hexachlorobiphenyls ug/Kg 116 17.3 17.1 29.0 20.5 - -
Total Heptachlorobiphenyls ug/Kg 72.8 10.3 10.1 16.4 12.6 - -
Total Octachlorobiphenyls ug/Kg 24.4 2.94 2.89 6.51 7.21 - -
Total Nonachlorobiphenyls ug/Kg 5.74 0.409 0.391 1.56 2.55 - -
Total Decachlorobiphenyls ug/Kg 0.832 0.0800 0.0602 0.223 0.284 - -
Total PCBs ug/Kg 696 J 85.2 J 74.5J 140 J 109 J 676 0.39
Notes:

MoCB = Monochlorobiphenyl
DiCB = Dichlorobiphenyl
TriCB = Trichlorobiphenyl
TeCB = Tetrachlorobiphenyl
PeCB = Pentachlorobiphenyl
HeCB = Hexachlorobiphenyl
HpCB = Heptachlorobiphenyl
OcCB = Octachlorobiphenyl
NoCB = Nonachlorobiphenyl
J = Estimated Result

T = Value is an average or selected result (see data rules).

U = The analyte was not detected above the reported sample quanitfication limit.

-- No JSCS screening level available.
ug/Kg = Micrograms per kilogram.
(MRefer to Anchor and Integral, 2007, 2008a, and 2008b.

@35Cs - Portland Harbor Joint Source Control Strategy (DEQ/EPA Final December 2005, Amended July 2007).

@UPAC - International Union of Pure and Applied Chemistry

bold = concentration exceeds JSCS Bioaccumulation Screening Level Value

= concentration exceeds JSCS Toxicity Screening Level Value
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DATE: July 20, 2010
suBJecT:  Portland Harbor — Inline Sediment Trap Basin 18 R&D Pilot Study

Objectives

Inline sediment traps were redeployed during the fall and winter of Fiscal Year 2008-09 (FY 08/09) in
Basin 18 to address the source investigation data gaps that resulted from the limited sample volumes
recovered during the City’s initial 2007 sediment trap deployment. The objectives of the City’s continued
source investigations in Basin 18 were to both identify potential source areas for contaminants detected at
elevated concentrations in the Lower Willamette Group (LWG) sediment traps from the 2007 deployment,
and to conduct a pilot study of different trap designs and bottle shapes to evaluate stormwater solids capture
rates.

This technical memorandum summarizes the results of the sediment trap equipment pilot study. Three
primary objectives were identified by BES Field Operations (FO) for assessment during this pilot work in
Basin 18:

1. Compare volume capture rates from the FY 08/09 deployments to volume capture rates at the same
sampling locations in FY 06/07 to conduct a temporal evaluation of sediment trap performance.

2. Compare volume capture rates for different bottle types deployed at each station to evaluate
whether one bottle type outperformed the others during the study period.

3. Design and implement a new style of sediment trap and evaluate trap performance.

Background

Inline sediment traps are one of many sampling tools utilized by the City of Portland Outfall Project for
investigating contaminant sources to the City stormwater conveyance system. The BES Portland Harbor
Group tasked FO to install sediment traps in a variety of locations within the stormwater conveyance
system during the 2007-08 and 2008-09 wet seasons in support of these efforts. In 2007 the LWG installed
sediment traps in a number of stormwater conveyance systems discharging to Portland Harbor, including
locations in the City stormwater conveyance system. To assist with interpreting data collected by the LWG
from City systems, FO was requested to follow the LWG standard operating procedure (SOP) and to install

Ph: 503-823-5600 Fax: 503-823-5656 m www.cleanriverspdx.org ® Using recycled paper. ® An Equal Opportunity Employer.
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additional sediment traps further upstream in selected outfall basins. Since then, FO has developed an SOP
(SOP 5.01b — Sampling Stormwater Solids Using Inline Sediment Traps) for stormwater solids sample
collection with inline sediment traps, and has deployed sediment traps in a number of locations to support
outfall basin source investigation efforts.

The standard sediment trap design consists of a stainless steel bracket and cylinder that houses a 1-liter (L),
high-density polyethylene (HDPE) sample bottle. The trap itself is mounted in-situ to the bottom of a pipe,
or to the wall of a manhole vault, via stainless steel concrete anchor bolts. The installed trap bottle height,
with the bracket in place, is ~9.5 inches (in.), which can impede capture of smaller storm flows and makes
installation in small pipe diameters impracticable.

The majority of the inline sediment trap deployments to date have captured insufficient volumes of
stormwater solids to meet all analytical objectives for this project, so a pilot study was conducted by FO in
Basin 18 in 2009 to evaluate how variables such as trap design, bottle shape, and bottle aperture affect
captured stormwater solids volumes (City of Portland Outfalls Project Winter 2009 Inline Sediment Trap
Pilot Study Sampling and Analysis Plan). This summary report will only discuss the results of this pilot
study, which lasted from October 2008 until June 2009.

Basin 18 Pilot Study

Alternate sediment trap designs and different bottle types that were tested during this study included:
e 1 standard 1-L HDPE round, narrow-mouth bottle (bottle type used for current standard sediment trap
design)
0 Inside diameter (ID) neck aperture: 27 millimeters (mm)/1.0625 in.
0 Bottle height with polypropylene screw closure: 216 mm/8.5 in.
0 Outside diameter (OD) of bottle: 91 mm/3.625 in.

e 1 standard 1-L HDPE round, wide-mouth bottle
0 ID neck aperture: 53 mm/2.0625 in.
0 Bottle height with polypropylene screw closure: 199 mm/7.875 in.
0 OD of bottle: 91 mm/3.625 in.

e 1 low-profile rectangular 1-L HDPE, wide-mouth bottle
0 ID neck aperture: 44 mm/1.75 in.
o0 Bottle dimensions (H x W x D): 180 mm/7 in. x 125 mm/5 in. X 72mm/2.75 in.

e 1 low-profile square 1-L HDPE, wide-mouth bottle
0 ID neck aperture: 53mm/2.0625 in.
0 Bottle dimensions (H x W x D): 181 mm/7 in. x 95mm/3.5 in. X 95 mm/3.5 in.

Additionally, an alternative sediment trap prototype, designed by FO, was also tested and evaluated in
conjunction with these different trap designs and bottles during this study (see Photo 1). The Screened
Inline Flow-through (SIFT) sediment trap prototype consists of two bracketed, stainless steel cylinders.
The upstream, primary chamber had an attached 1.5-in.-high stainless weir, and a stamped, 18-gauge
stainless steel mesh back plate [~1270 micrometers (um) — medium sands]. The downstream, secondary
chamber had a stainless, fine mesh screen (~228 um - fine sands/silts) which was backed by a stamped 18-
gauge stainless steel mesh back plate.

PAGE 2 OF 8



WINTER 2009 INLINE SEDIMENT TRAP PILOT STUDY SUMMARY REPORT

Basin 18 Sampling Locations

FO installed a selection of standard and alternative sediment trap designs at four locations and the SIFT
prototype at one location in the Basin 18 stormwater conveyance system. The sample locations are
described below and shown on the attached Figure 1.

18 ST1 - Manhole AAT565: SIFT sediment trap prototype was installed upstream of the manhole and
catch basin laterals in 12-inch diameter main inlet pipe.

Photo 1: SIT sedimnt trap prototype in-situ at location 18 _ST1.

18 ST2 - Manhole AATS557: one standard, narrow-mouth trap (NM), along with three alternate trap
designs were installed upstream of the manhole in the 42-in diameter main inlet pipe: standard wide-mouth
(WM); rectangular wide-mouth (RECT); square wide-mouth (SQ).

18 ST3 - Manhole AND535: one NM trap, along with three alternate traps (WM, RECT, and SQ) were
installed upstream of the manhole in the 42-in diameter main inlet pipe.

18 ST4 - Manhole AAT466: one NM trap, along with three alternate traps (WM, RECT, and SQ) were
installed downstream of the manhole in the 48-in diameter main outlet pipe.

18 ST5! - Manhole AAX261: one NM trap, along with three alternate traps (WM, RECT, and SQ) were
installed upstream of the manhole in the 36-in diameter main inlet pipe.

L This location was not sampled during the 2007 Basin 18 sediment trap deployments.
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Standard inline sediment traps were installed at all of the sites except for 18_ST5 during the initial 2007
Basin 18 sediment trap deployments. When stormwater pipe diameters allow, FO makes it a standard
practice to install a pair of standard sediment traps side-by-side in an attempt to capture the greatest volume
of stormwater solids to meet all analytical objectives.

During this 2009 pilot study, FO field crews installed sediment trap pairs (standard and/or alternative
design traps) at or as close as possible to the original 2007 trap locations. Extending upstream from these
sediment trap pairs, two more traps (standard or alternative design traps) were then installed in the
collection system to be tested and evaluated concurrently with the paired traps. Photo 2 depicts the typical
pilot study inline sediment trap arrangement.

Photo 2: Trap orientation at location 18_ST“2; the trap at the top of the photo is the furthest upstream.

Field Activities

Alternative sediment traps and bottle types were installed in the Basin 18 stormwater conveyance system
between October 30, 2008 and February 4, 2009. Periodic field visits were conducted in accordance with
FO SOP 5.01b to ensure that traps were intact and to clear debris from trap openings, to evaluate trap
performance, and to archive accumulated sediments as needed.

At location ST1, FO conducted more frequent field visits to collect captured stormwater solids from the
SIFT sediment trap chambers to minimize captured solids loss during subsequent storm events. Solids
were removed from the SIFT chamber with stainless steel spatulas that were decontaminated according to
FO SOP 7.01a — Decontamination of Sampling Equipment. All removed solids from the SIFT were placed
into an amber sediment jar, archived and stored in a laboratory fridge at the Water Pollution Control
Laboratory (WPCL) throughout the deployment period.
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All four sediment trap bottles at location ST3 were removed from the sediment traps on January 14, 2009
and archived, due to large volumes of captured stormwater solids in the trap bottles and to prevent
resuspension and loss of captured solids through scouring. New bottles were installed at ST3 for the
remainder of the deployment period in Basin 18.

At the conclusion of the deployment period (June 4, 2009), all trap solids were removed and processed for
analyses. Solids from locations ST2 through ST5 were filtered per the SOP. Solids from ST1 were
thoroughly homogenized in the archived jar using a decontaminated stainless steel spatula at the WPCL
field lab at the completion of the deployment period and submitted for analyses.

Results

Table 1 summarizes the deployment periods for both the 2007 and 2008-09 wet seasons, the total rainfall
during these two periods, and the total volume of stormwater solids captured at each of the locations in
Basin 18 during these consecutive deployments. Table 2 summarizes the performance of the different
sediment trap bottles tested during this study. This section presents an evaluation of how results support
the three primary objectives of this study.

Comparison of 2007 and 2009 Trapped Sediment Volumes

The volumes of captured solids from the 2009 deployment were significantly greater than the volumes
captured at the same sampling locations from 20072. This dissimilarity in captured volumes can be
attributed to several factors.

First, multiple bottle sets were deployed at ST2-ST4 during this study, compared to just two-standard
sediment traps being deployed in 2007 at each location. In addition, the 2009 sediment traps were installed
and maintained for a longer deployment period and were subjected to greater total rainfall (and storm flow).
The average number of total days of deployment in 2009 (ST2-ST4) was 173 days, compared to
approximately 96 days in 2007. Similarly, the total rainfall in inches during the 2009 deployment was two
to four times greater than that measured in 2007 (see Tablel).

Lastly, seasonality may have affected capture volumes. During this study, the deployment duration
encompassed the more intense fall and winter storm periods, which typically have a higher frequency of
storm events with longer durations of active precipitation. The 2007 deployment period encompassed only
the intense and flashy spring storm period, which at times can have a high frequency of storm events with
shorter durations of measurable precipitation.

Comparison of Trapped Sediment Volumes by Bottle Type

Throughout the duration of this study, field crews observed variable stormwater solids capture rates per
trap at all four sites.? Initially, this was thought to be a correlation between bottle aperture and/or bottle
shape or an indication that the sediment trap alignments may have altered the flow regimes at each of the
sites. Based on both field observations and an analysis of the solids accumulation data in Table 2, there
appeared to be a spatial component to these solids capture rates (i.e., bottle order in relation to flow may
have influenced solids accumulation).

2 Solids capture data for site ST5 in Table 1, which was not originally a location in 2007, has been omitted from this comparison.

3 Field notes documenting observations of solids accumulation during the deployment period are included in Attachment C of
Outfall Basin 18 Inline Solids Investigation, Technical Memorandum No. OF 18-2, Prepared by the City of Portland Bureau of
Environmental Services. July 20, 2010.
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This spatial pattern primarily consisted of the furthest upstream and furthest downstream traps exhibiting
the greatest solids accumulation at sites ST2, ST3, and ST4. However, this spatial pattern was not observed
at sites ST5 and ST3 (after the different bottle types were subsequently archived on 1/14/2009). Due to the
limited size of this study, additional data would be needed in order to determine whether a spatial pattern
does indeed exist.

The data listed in Table 2 also illustrate the variability in the different bottle shapes and/or apertures
attributed to the greatest and the second greatest total solids accumulations. This may reflect the
combination of uncontrolled variables during this study (e.g., differences in catchment areas, land use, pipe
slope, pipe size and orientation, and flow regimes). For example, the furthest downstream trap at location
ST2, which was a standard, narrow-mouth bottle, captured the greatest volume of solids. The furthest
upstream trap at location ST2, which was a low-profile, rectangular wide-mouth bottle, captured the second
greatest volume of solids. In contrast, at location ST5, the two furthest upstream traps, which were
deployed with low-profile, square wide-mouth and rectangular wide-mouth bottles, captured the most
solids at this location.

The variability in the bottle types and/or aperture that captured the most solids during this study, and the
small study size, do not allow for a conclusive decision to be made at this time as to which bottle type is
preferred to maximize solids capture for future deployment. Nonetheless, the standard narrow-mouth
bottles and rectangular wide-mouth bottles combined collected an average of 80% of the total solids
captured at each location, indicating that these two bottle types may be more likely to trap solids than the
other two bottle types evaluated during this study.

Evaluation of New Flow-through Trap Design

The performance of the SIFT sediment trap prototype during this study shows some promise for future
applications. Table 1 summarizes the captured stormwater solids data at location ST1 for this prototype and
the previous standard sediment trap deployment in 2007. The SIFT captured 41.5 g; in 2007, two standard
sediment traps, both equipped with standard narrow-mouth bottles, captured a total of 10.8 g.
Approximately four times more stormwater solids were captured by the SIFT sediment trap prototype
compared to the solids captured by the two standard inline sediment trap bottles.

The deployment period for the SIFT began in February as opposed to March; the former typically
constitutes a wetter portion of the overall storm season. For example, during this study there was
approximately 11.01-in of total rainfall that occurred throughout the deployment of the SIFT prototype,
compared to approximately 5.83-in of total measurable rainfall in 2007. Another factor influencing the
capture rate of the SIFT prototype is in the trap’s design itself. The low flow-through profile of the SIFT
increases the likelihood that the trap will capture solids during a wider range of storm events, especially
during smaller storms. In contrast, the standard sediment trap opening is at a height of ~9.5-in and will
only sample suspended solids during storm flows that crest over the top of the bottle. Spring rain events
tend to taper down in size as the wet season ends, so the SIFT likely captured more low-flow events than
the standard traps.

There are appear to be several advantages to using the SIFT prototype over the standard inline sediment
trap for certain applications. One of these advantages is that the SIFT prototype was confirmed to capture a
measurable portion of the stormwater solids fraction from a discrete smaller storm event, potentially
resulting in an integrated solids sample over the duration of a wet season. This was confirmed after FO
removed and archived captured solids from the prototype during an interim visit on the morning of May 18,
2009, before a subsequent storm event in which ~1.3 g of new solids were captured by the SIFT prototype
during an approximate 0.36-in storm event [Yeon Raingage 121 (5/18/09-5/19/09)]. This is noteworthy
because it is currently unclear how standard sediment traps perform (e.g., whether the trapped solids
represent just larger storm events or an integrated sample from a range of flow conditions). The low-
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profile trap design allows for trap installation in smaller lines and the use of both cotter pins and scissor-
jack bands allow the prototype to be easily installed and maintained in multiple pipe diameters.

Disadvantages to the new trap design may include loss of finer solids fractions from scouring during
successive storm events. Sufficient solids volume was not available during the pilot of the new design to
analyze grain size, but further evaluation of the solids trapped by this design would help to determine
whether the trap design introduces analytical bias (e.g., contaminants associated with finer fraction may be
underrepresented by sample collected from this trap) and to define applications for future use. Also, the
percent solids result for the SIFT prototype was only 39.2%, compared to the standard sediment trap
percent solids result from 2007 of 54.7% at this location (sample was filtered and homogenized). If the
percent solids results for SIFT samples are consistently lower than sediment trap solid, more sample
volumes may be needed from SIFTs than from standard trap to meet analytical goals.

Conclusions and Recommendations

Based on the results of this pilot study, FO recommends the actions described below for future sediment
trap investigations and additional evaluation of trap design and performance.

1. Perform no further testing of the different apertures and bottle types evaluated under this study.

Rationale: There was neither a definitive bottle type, nor an alternate sediment trap design, that clearly
out-performed all of the other traps or bottles tested. A number of variables, such as the small sample
size, the limited deployment (only one storm season), and the effects of flow variables discussed in the
previous section limit the conclusivity of this study. Much more analysis, in which variables are
isolated and controlled, would be needed to state definitively whether one bottle type performs
consistently better than the others. While time and budget do not allow for comprehensive studies, the
pilot study did determine that the standard bottle design (narrow-mouth, 1-liter HDPE) and the low-
profile rectangular wide-mouth (1-liter HDPE) bottles accounted for an average of 80% of the solids
volumes captured at each location. The majority of available equipment is designed to hold a standard
narrow-mouth bottle. Future standard trap applications will rely on the narrow-mouth and low-profile
rectangular bottles.

2. Where possible, employ the standard inline sediment trap design for pipe diameters greater than 30
inches and the SIFT design for pipe diameters less than 30 inches.

Rationale: The standard trap design is difficult to install in small pipe diameters and that FO currently
has a multitude of these traps in long-term storage, which would allow for a rapid deployment into
multiple basins, while also reducing additional costs associated with future research and development
of new sediment trap designs. However, if time and cost are an issue, SIFTs should be considered as
they do not require labor-intensive sample processing and filtration.

3. Use same trap design when conducting contaminant concentration comparisons within or between
basins.

Rationale: The analytical comparability of solids trapped by SIFT vs. solids trapped by standard traps
is not known; using one trap design for a specific investigation would allow for greater comparability
between trap locations.

4. Conduct further testing and evaluation on the performance of the SIFT sediment trap prototype.

Rationale: More information is needed to support future installation of trap(s) in small and large-
diameter stormwater pipes. The flexibility of the SIFT trap to be installed in different diameters, the
ability to capture low-flow storm events, the ease of installation and removal, and the reduction in
sample processing times as witnessed during this study, represent clear advantages over the standard

PAGE 7 OF 8



WINTER 2009 INLINE SEDIMENT TRAP PILOT STUDY SUMMARY REPORT

sediment trap. Further evaluation of potential analytical biases associated with this trap versus the
standard trap is needed to refine future applications.

5. Continue to research and identify alternative sediment trap designs, which are being evaluated by other
municipalities.

Rationale: This action would allow for the most promising alternative trap designs to be tested and
evaluated for future use on this and other BES projects.

Tables

Table 1 — Basin 18 Sediment Trap Deployment Summary (2007-2009)
Table 1 — Basin 18 Sediment Trap Performance Summary (2008-2009)

Figure
Figure 1 — Basin 18 Inline Sediment Trap Pilot Study Locations
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Table 1: Basin 18 Sediment Trap Deployment Summary (2007-2009)

2007 Sediment Traps

Rainfall During # of
Sample Pt Pipe Size Sample Removal Laboratory Deployment Days Bottles  Volume of Sediment
Code Location Hansen ID (in.) ID Installation Date Date Submittal Date (in.) Deployed Deployed Collected (g)
18 ST1 4927 NW Front Ave AAT565 12 FOO070805 3/14/2007 6/18/2007 6/21/2007 5.83 96 2 10.8
18 _ST2 3950 NW Yeon Ave AAT557 42 FO070806 3/15/2007 6/18/2007 6/21/2007 5.83 95 2 44.5
18 ST3 4033 NW Yeon Ave - 42 in. Line AND535 42 FOO070808 3/14/2007 6/19/2007 6/21/2007 5.83 97 2 15.8
18_ST4 4033 NW Yeon Ave - 48 in. line AAT466 48 FO070809 3/14/2007 6/19/2007 6/21/2007 5.83 97 2 73.1
2008-09 Sediment Traps
Rainfall During
Sample Pt Pipe Size Sample Removal Laboratory Deployment Days Volume of Sediment
Code Location Hansen ID (in.) ID Installation Date Date Submittal Date (in.) Deployed Collected (g)
18 ST1 4927 NW Front Ave AAT565 12 FO095692 2/4/2009 6/4/2009 6/11/2009 11.01 120 1 SIFT 43.1
18 _ST2 3950 NW Yeon Ave AAT557 42 FO095693  10/30/2008 6/4/2009 6/11/2009 26.86 217 4 223.3
18 _ST3 4033 NW Yeon Ave - 42 in. Line AND535 42 FO095694 12/9/2008 6/4/2009 6/11/2009 20.31 177 4 4152.7
18 ST4 4033 NW Yeon Ave - 48 in. line AAT466 48 FO095695 12/9/2008 6/4/2009 6/11/2009 20.31 177 4 492.1
18_ST5 3250 NW St Helens Rd - 36 in. line AAX261 36 FO095696 12/4/2008 6/4/2009 6/11/2009 20.44 182 4 163.4
WINTER 2009 INLINE SEDIMENT TRAP PILOT STUDY SUMMARY REPORT JULY 2010
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Table 2: Basin 18 Sediment Trap Performance Summary (2008-2009)

Rainfall During
Deployment (in.)

Sediment Trap Code

Days Deployed

Volume of Sediment
Collected (g)

Primary Cylinder (SIFT) 11.01 120 23.7
Secondary Cylinder (SIFT) 11.01 120 19.4
18 _ST2_RECT 26.86 217 73.1
18_ST2_SQ 26.86 217 18.8
18_ST2_WM 26.86 217 9

18_ST2_NM 26.86 217 122.4
18_ST3_SQ 8.91 36 280.1
18 _ST3_RECT 8.91 36 365.1
18_ST3_WM 8.91 36 141.5
18 ST3 NM 8.91 36 61.5
18_ST3_SQ 11.4 141 931

18 ST3_RECT 11.4 141 542.2
18 ST3_WM 11.4 141 692.7
18_ST3_NM 11.4 141 1138.6
18 ST4 RECT 20.31 177 360.3
18_ST4_ WM 20.31 177 15.3
18_ST4_SQ 20.31 177 35

18_ST4 _NM 20.31 177 113

18 ST5_RECT 20.44 182 113.6
18_ST5_SQ 20.44 182 24.6
18 ST5 WM 20.44 182 14

18_ST5_NM 20.44 182 23.8

Greatest Stormwater Solids Accumulation

Sediment Trap Codes: NM = standard [1-liter (L)] HDPE round, narrow-mouth bottle (bottle type used for current sediment

trap design); WM = standard (1-L) HDPE round, wide-mouth bottle; SQ = low-profile, square (1-L) HDPE, wide-mouth

bottle; RECT = low-profile, rectangular (1-L) HDPE, wide-mouth bottle.
Sediment trap orientations are listed in an ascending order from furthest upstream to furthest downstream at a given node

location within the stormwater conveyance system.
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION

2007 Sediment Trap Deployments

Photo 2 (June 2007). Installed sediment traps at apling location ST3.

TM 18-2_ATTACHMENT B.DOC
JULY 20, 2010



OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION

Photo 3 (March 2007). West-Central Subbasin sampling location (“ST4”, Manhole AAT466).

TR
Bk

Photo 4 (June 2007). ntalled sediment traps at sampling location ST4.
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Photo 5 (March 2007). East-Central Subbasin sampling location (“ST2”, Manhole AAT557).

Photo 6 (June 207). Installed sediment rs at sampling location ST2.
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Photo 8 (June 2007) Installed sediment traps at sampling locatlon ST1.
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2008-09 Sediment Trap Deployments

7

Photo 9 (December 2008). Western Subbasin sampling location ST3 (Manhole AND535) and
installed sediment traps. The trap in the foreground is the furthest downstream.

Photo 10 (December 2008). West-Central Subbasin sampling location ST4 (Manhole AAT466) and
installed sediment traps. The trap in the foreground is the furthest upstream.
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Photo 11 (October 2008). East-Central Subbasin sampling location ST2 (Manhole AAT557) and
installed sediment traps. The trap in the foreground is the furthest downstream.

Photo 12 (December 2008). East-Central Subbasin sampling location (“ST5”, manhole AAX261).
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Photo 13 (December 2008). East-Central Subbasin sampling location ST5 (Manhole AAX261) and
installed sediment traps. The trap in the foreground is the furthest downstream.

Photo 14. Flow-through sediment trap during development, subsequently installed in eastern
subbasin sampling location ST1 (Manhole AAT565).
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Photo 15 (February 2009). Eastern subbasin sampling location ST1, with installed “SIFT” pilot
study sediment trap.

Photo 16 (June 2009). East-central subbasin inline solids sample location. Solids sample was
collected from the 36-inch-diameter line downstream of Manhole AAX261 and sediment trap
sample location ST5.
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION

\

Photo 17 (June 2009). Homogenized inline solids sample collected from east-central subbasin
downstream of sediment trap ST5.
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Pro}ect Name Pmd(‘ aw’/ Ha&‘bm‘ !V‘f Ve g‘?"/ W(W

Sampling Location Description/Address:

3950 MW Yeor

Sampling Team: Date Arrival Time: - ._
MIs P ofl8)07 /43S A4
Basin: l ' Node: A AT § 5‘”‘7 ' Subbasin: R

s treaun oF wambolt

Describe any flawing or standing water
observed in the line?

Does fiver appear fo back up to this
tocation? Describe rate/colorfodor of flow;

Are sédiments observed in the liné‘"?

yes

Are sample-able quantmes of sedimenits
present in the lina?

L/ﬁ’ﬁ bu’/’

4 w,ﬁmm: (zwa\; Jurl?

%ﬂfm;s xrff,v fm- A hwz,

Wt tctsl £yt

Describa.’ lateral extent of sample—abl
1 sadiments present in the line:

as Bacos gs yishlt. ondy R icw.f

LS5 “pé‘lﬂ‘%— Prov manivle

SITE DIAGRAM lnc!ude streaet mtersectaonsnatera!s/catch basmsIMH sfdnveways cuts and extent of solids accumutation.

5[ swf £ilwn OP fova bl
2T Vidoe water W 5hrean
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Sampling Equipment: o Olper (Describe)

Q&’tamlass stpel spoon. &S &m a{ et ly av“i'ﬁ"\)‘ A

Equipment-Decontémiﬁaﬂon procass: - E}{a’ S0P7.01a

o Other (Deserihe)  ~

Sample lucatl9n description: (numbero feet

o fp” npstean o
Sampls collection techmque '

ﬁru'/ Flet j'}é»r[a%s "H‘awef f‘a Hup wader

Describe Color of sample:

W\-C’)ﬁ'f'
du

et -w'aw}nfh Foz s
& e Sals jodo e TTowy

Deascribe T eﬂurefParticle size:

an_, @gw%cﬂe [ A2

Describie vistial or olfactory evidence of contamination in
bulk sediment sample {odor, sheen, discoloration, etc.):

Describie depth of solids in area where sample.collected: ;

| Pescribe amount and fype of debris in sample:

Amount and type of débris removed from final sampe:

Composifing notes: ——

If not enough sample to fill all of the j jars, list jars

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

Leh D £D 0FORF-

Duplicate sample identification # on COC:

Duplicate sample collected? ‘?{?’N) Dupe D

Any deviations from standard pracedures:

Overview of tiode showing drainage area

Plan view.of setimenis inling

Homogenized sample (sediment in bowl)

Other?
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CiTY OF PCRTLAND

ENVIRONMENTAL SERVICES | |

Water Poliution Controt Laboratory
- 6543 N. Burlington Ave :
Portland. OR 97203-5452 i

_INLINE SEDIMENT TRAP SAMPLE PROCESSING DATA SHEET

Project Name: PoRTLAND HARBCR. STORMWATER sAaMP. | Project Number 1020, e
' Sample Processing Conducted By: Pt. Code: Removal Date: i Processing Dater
— T p ] A T Ny . - = A Vo
THE JAG A 1. _S7T4. 68 | OF | LYHTF @ iOAS |
Basini PBastai/4 Hansen ID: AT §65 Subbas

Sediment Trap Location Description/Address:

AW 35™ 4 Yeon [uS 0F CB INLET ATmi+)

SEDIMENT TRAP PROCESSING/FILTRATION NOTES

Filter Equipment/Method

GO ram steoatess steel Hirer syprort W/e:;o nicad glegs A T yot Livedon
assewwbly 4 negaiive oly préssuve (sucHon/vocuum ),

Filter Size & Type:

Ficheyr Bramdl Fualiedive PS’/. Cellwlose [/ 10mm (S+/00m) £ iter,

Sediment Trap Bottle ID: 4.8 _STA_ ROTTLE L~ WEST

=

Sediment Trap Bottle 1D 42 _STL_BOPTee] Eas

Total Depth of Accumulated Sed in hotile (’inches):"a; i

Total Depth of Accumuiated Sed in bottle (inches): ~y, ¢!

Sample Processing Start Sample Processing End Sample Processi'ng Start i Sample Processing End

Time: « } OAS Time: [ x5 Time: /33 FTime yq§ |
. b o L

Number of Filters Used: & £t ters ' Number of Filters Used: 3 Filters :

Number.of Ultra Pure D}

Ilf{nigs:esfest. total volume in 3 rfnssﬂs/'}- 200 A

Rinses/est. total volume in = 3 ﬁ\,\.;_,eg_/' Do vl

Number of Ultra Pure DI

mL): )

Dewatered/Filtered Sed. Weight (grams). . 5_3

Dewatered/Filtered Sed Weight (grams): 7). 35

Sample .Processing Nates/fComments:

Substantiod 01y apte omppnent prt”s et
in sed.

Dstinct pe'?’rore uwvn, 3 heen }o'.rt’gmt tA
ed .

Sample Processing Noles/Commaents:

wagizxnﬁq\ O;fﬁck'\!\i'(_, ¢ S, et )
f)f‘&saﬂ* m sed W‘/. d Tstivne b Pf-Haiemw.
Sheen F'rc‘bw;h

Composite Time:

Total Dewatered/Filtered Sed. Weight:

Sample Jars Collected {(number, size, full or

_ Al J oo AT be;
1Y & 0B : partial): /- 8o 2 pertially ”_Lfé\f”j’ir 1
ab 1D Dﬂ'ﬁlicate sample collected? Y@ Dupe ID

Duplicate sample identification # on COC:

No deviakions Brovma SOP,
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ENVIRONMENTAL SERVICES

Waier Pollution Control Laboratory
6543 N. Burlington Ave.,

’ . CITY OF PORTLAND
i
i
‘ Portland, OR 97203-5452

INLINE SEDIMENT TRAP SAMPLE PROCESSING DATA SHEET

Project Name: . O 10 An 0 HARBOR. STORMWATER. SAMP.

Project Number: JOAD . 0O

Pt Code:

19572

Sample Processing Conducted By:
JIXB/ATA

Removal Date:

618 fer

‘Processing Date: -
$/1410% 1229

Basin: BAsTaI~ G

Hansen 1D: ADT 55

Subbasin

Sediment Trap Location Description/Address:

3950 MW YVeon AVE. [ 14S oF m i)

SEDIMENT TRAP PROCESSING/FILTRATION NOTES

Filter Equipment/Method

HE A 5% aiadess S_Tn.e.jﬁ-. 4— f-re,,— Surr",r—’t" / Comienie j/(ﬁ.gs - Lr{)gh.r.,.‘q;“
M'S"Scfm[,)’r‘j oron & Mcaa/'t' L PN Tera (Swetio—

"'Qf_ulvlm)

3

Filter Size & Type:
' ' £ l '\"ef/'

. ‘h;lu../— _P-"c«-»é/ GI,.':.‘_W\'L-aL-\mm.. PSI c_t.f&-,._(s-,.-} M mnwn (&= f_{),:_,,m‘)

Sediment Trap Bottle ID: 4R 6T~ BoTTeEL- KS

Sediment Trap Bottle ID: 1R - STR - BoTitEL 05

Total Depth of Accumulated Sed in bottle {inches) ™, 3%

Total Depth of Accumulated Sed in boitle { inches)f“o.._ 3

Sample Pruces.siﬁg Start 1 Sample Processing £nd

Sample Processing Start Sample Processing End

O Exun €S, Dityemet

shagw & var S
. F\)@’rﬂ'gavlw— aczor 3 3

Time: I3 29 . Time: 5O . Time; /{745—5-' Time: IG o0
Number of Filters Used: ]1 EL@,&WJ Number of Filters Used: , “t
Nurnber of Ultra Pure (31 1 ; ‘ Number of Ulira Pure DI - _
Rinses/est. total volume in s G Rinsesfest. total volurrie in L f'-h 5R-
mL); - mL): 200 A
Dewatered/Filiered Sed. Weight (grams): 7__% O Dewatered/Filtered Sed. Weight (grams): ] 5“ 5"‘
g jpwdai
S mple Processing NotesIC mments;. . Sample Processing Notes/Comments C
Han ’étvxe, Slf'f/‘i e fh‘”[‘c’{as/l i old ia ay tre re’f‘ (/t/f
focts o he Bomple, Seet aka/QMQ << h"‘j I gl Svspoaced (1,\ g,,bL__ 1‘-5 '

AN ,:Je.

6L«Lem O, d s+ e
oc[w‘ MW \j

Compuosite Time:

(60D 1.5 o

Total Dewatered/Filtered Sed. Weight:

Samp!é Jars Collected (number, size, full or

partial}: 1

LabiD: .

De;.%ncate sample collected? Y@‘ Dupe IO

| Dupiiéate sarmple identification #on GOC:

Any deviations-from standard procedures:

Mo,




CITY OF PGRTLAND

ENVIRONMENTAL SERVICES

Water Polluticn Conirol Laboratory
G543 N. Burlington Ave.,
Portland, OR 97203-5452

'INLINE SEDIMENT TRAP SAMPLE PROCESSING DATA SHEET

Project Name: Portiand Harbor Siermwater Samp.

Project Number: 1020.005

Plu\,essmg Dale

VVSamp!e Processing Conducted By: PL Code: Removal Date:
JABj ECH J8..ST3 114107  E[R0IOF 0%@
Basin: gagr—i9 Hansen ID: AN D 535 Subbasin_-

Sediment Trap Location Description/Address:

Yp33 MW YEON AVE,, YA LIHE (US OF MH)

SEDIMENT TRAP PROCESSING/FILTRATION NOTES

Filter Zguipment/Method i
' pressure {suction/vacuim).

90 mm stainless steel filter support w/ conical glass micrefiltration assembly and negative air

Filter Size & Type:

Fisher brand, qualitative P35, Celulose | 10mm (5-1¢ micron) filter

Sediment Trap Bottle 1D: 1@ <73 _ BorTie 2 A{PowN)

Sediment Trap Bottle 1D:49_ §73_ 8oTTeEL . B(US)

1 Totat Depth of Accumulated Sed in bottle (inches):{p, 0"

Total Depth of Accumulated Sed in bottle {inches): [_O j,@“

Sample Processing Start Sample Processing End

‘Sample Processing Start

Sample Processing End

Time: Ogio Time: Ny Time: gig 5‘31— Time: gD
“Nurnber of Filters Used: 3 \C-a\'(*ers Number of Filters Used. 3 Erers

Number of Ultra Pure DI Number of Ultra Pure Dl ‘ /L _ F
Rinses/est. total volume in Ces A Rinses/est: totaivolume in 7!,{( W ezsg /_‘_‘: [ 56, \
mL): / rmse,/ - foowmd ml): "

Dewatered/Filtered Sed. Weight {grams): [, q q

Dewatered/Filtered Sed. Weight {grams); [% q 0

| sample Processing Notes/Comments: \/0 w %(_(J

l\f\ hjeh e c’.'u"\?p\ab"\ \7(_4;_’ \\‘H"-C

&é(’_\HMU\ VeV G !P"H'““’\ "’9’
‘*bo%C-

Sample P rocessirig Notes/iComments: d

Composite Time:

I

Total Dewatered!Fl %gred ‘Sed. Weight:

Samplée Jars Collected (nu

pattial): ]’KW’DM

tier s:ze ful E

Lab 1D:

' Duphcate sample collected? Yl@ Dupe ID

Duplicate sample identification # on COC:

Any deviations from standard procedures: M@ _




Water Pollution C
6543 N, Burl
Portland, CR

CiTY OF PORTLAND

- ENVIRONMENTAL SERV!CES

ontrol Laboratory
igton Ave.,
97203-5452

INLINE SEDIMENT TRAP SAMP

LE PROCESSING DATA SHEET

Project Name: Portland Harbor Stormwater Samp.

Project Number: 1020.005

Renﬁovai ‘Date:

Sample Processing Conducted By: Pt Code: Processing Date:
Txa [ BCH 1R .-5TY 611910+ ElaofoHe [0S
Basin: pacra)-ig Hansen ID: AT b Subbasin:

Sediment Trap Location Description/Addrass:

CHO3B AW MEoN AVE , YR LTE (05 0F MANHOLE)

SEDIMENT TRAP PROCESSING/FILTRATION NOTES

Filter Equipment/Method

pressure (suction/vacuum).

90 mm stainless steel filter support w/ conical glass microfiltration assembly and negative air

Filter Size & Type:

Fisher brand, qualitative '3, Celulose | 10mm (5-10 micran) fiiter.

. . . - . . . . F -Ug
Sediment Trap Bottle [D: JR_STH-BoTTLE [ - A (’H‘ﬁ'ﬁ”ﬂ

Sediment Trap Botile ID: | %-_, é;"rl,\ .___Bbemgi ,B(I’Z

| Total Depth of Accumulated Sed in bottle inches): 4 —_r._-ff Total Depth of Accumulated Sed in bottle {inches): -0}’5.“
Sample Processing Start Sample Processin ing End 4-Sample Processing Start Sample Processing End

Tame

e WMo

Time:

10{0

Time: il Ltil" Time: \QQCZ

Number of Filiers Used:

T Number oOf Filters Used; _

. =

10 A Pevs
Numberof Ultra Pure DI~
Rinses/est. total volume in

mL): l’l { Wl 3 I/:" }OO il

MNumber of Ultra Pure Dl

\"Z '@\ |+ v 3
Rinses/est. total volume in % F o < //\ ’:)@(,1-,
mb): ,

Dewatered/Filtered Sed. Weight (grams). 144, “Z— g

Dewatered/Filtered Sed. Weight (grams): 3 & ¢

' QO
Sample Processing Notes/Comments:
Oistnct pEH‘miEv\w\ Shean presemt.

A

. Sample Processing Notes/Comments:

Total Dewatered/Filterad §

32

Compos:te Tlme

(

ze full or

!

Sample Jars Coliected (number st

ed. Weight
' partial): l g 0% Dac

\

el

Lab :"D

Duplicate s#fr

-

le collected? Y@ Dupe 1D luﬂ.'

Duplicate samplé identification # on COC:

No

Any deviations from siandard p'robe'dures:
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l%rﬂand Hmrhpr S"D{‘mp\,c&FGT \Sﬂmﬂ. /020, 005_

SlteAddress : Samplé Pt Code: . 1 Hans D
55’1‘3-(7;6’0“44\/@ - JBsTi | IR ' Aﬁms—ge;:

Trafr ic contro[ and/or site access‘con'cerns' ' Descnbe flow condltlcms'and depth and/or any standing

s Pk In Movinwesy covner 66 parierra w+ @ | water at time of install (does river appear to back up into this
BEOG AW 3¢h~m(ﬁoam3 m::}cr\axl Wwayehowse), [ ling intermittently?):

Back entry Ve up e si¥e, Cone-oftP s‘dem\.\*_ o Liver does ﬂgf—&ﬂd&i/{b &J\Lk;. u/a )\4}?9 6)?‘6

mawﬁ‘-?%mghwe Lites s mo, peaesiran. » Mo bagelien; -however, p ‘F’L' nvertidas werked

e TR 7 ey = is crew‘a Lt need - oud - : _
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Describe sedlments in pipe if present (depth, sampleable quantities, lateral extent, efc ) S Sen .,‘__"*-a*“"q"@”‘“_ e
Mo sf,‘mple Jed\(v\&nhp:’eé&a‘}- n. mql w Ihwe, 5amp59ubfesaitdslow AR

n " diameter; concrele o8 inlel exdend yne R us sLEOP Wi oyace de

Sediment tra location(s) (pipe size, dlstance rom center of node, proxrmlty fo Iaterals etc) PR

rent of LiVer sock wWel v 1% foed phire
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) w‘ﬂ /a # d’ e ber i V\.IC-‘I"( Mead vy )2 Y\E,) f—) } }-S'r 5&:‘& Wiens hﬂsl‘aufd_ ﬁcﬁ“ﬂ\.\f\-

i ?ct E(ufn)ﬂfé dﬁﬁ’e) 01\,4},'@.-‘),(‘ /s"d%mcs en Fheg s 'S‘Clﬁﬁf){"-)utk_ bzwtdzfis N} DI us-f-‘rm St

"SED TRAP SITE DIAGRAM l - CB et L
{Sketch map of the {ateral(s) and layout of manhole, showmg approx sed. frap Iocatlon manhole elevatmnand ;nlme sedlment if present. Orient drawmg '
‘using the top of the page as north) ) ) Hctf)wi- Loz pi Ppe invevy 1o o
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Final Removal? YN~ o

' Sticker

o
Describe: 7
crive 4ol A‘s : T
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. oy e 2, . P |
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