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SECTION 1 

Introduction 

This report presents the City of Portland’s (City) evaluation of upland source investigation 
activities in Outfall Basin 19 since the submittal of the Phase 1 Report for City of Portland 
Priority 1 Basins (Phase 1 Report; GSI, 2006) to the Oregon Department of Environmental 
Quality (DEQ).  This evaluation is provided as part of the City’s ongoing remedial 
investigation (RI)/ source control measures (SCM) work associated with the Portland 
Harbor City of Portland Outfall Project being conducted pursuant to the August 13, 2003, 
Intergovernmental Agreement (IGA) between DEQ and the City.   

This source investigation: 

1. Summarizes and evaluates inline solids data collected from the Basin 19 conveyance 
system, including data from the City’s 2003 to 2008 source investigations, and 
sediment trap data collected by the Lower Willamette Group (LWG) in 2007. 

2. Presents an updated status summary and timeline of upland site source 
investigations and source control measures conducted within the basin. 

3. Evaluates data spatially to determine if this dataset indicates that all significant 
sources have been identified. 

4. Provides supporting information for the City’s remedial investigation/source 
control measures (RI/SCM) Report for Basin 19, required under the IGA. 

There has been substantial progress since the Phase 1 Report toward controlling upland 
sources of contaminants to the Basin 19 stormwater conveyance system and in identifying 
potentially significant ongoing sources that warrant further source control.  The evaluation 
of inline solids data in this report, together with evaluation of the Basin 19 stormwater data 
included in the City’s Stormwater Evaluation Report (BES, 2010) and other basin and upland 
documents, will support the development of the RI/SCM report for Basin 19, which will 
summarize how sources have been identified and controlled through the respective 
authorities of DEQ and the City. 



 

Source Investigation Update Report Page 1-2 
City of Portland Outfall Basin 19 

 

 



 

Source Investigation Update Report Page 2-1 
City of Portland Outfall Basin 19 

SECTION 2 

Background 

2.1  Basin Characteristics and Conveyance System 
Configuration 
The Basin 19 stormwater conveyance system drains approximately 490 acres; 70% of this 
acreage is Forest Park and the remaining is zoned industrial.  Figure 1 provides an overview 
of Basin 19.  The LWG sediment trap was situated in manhole AAP918, which is the 
convergence point for all stormwater in the basin (i.e., there are no connections between this 
manhole and the river).  Two main storm lines converge at this manhole, a line from the 
northwest along NW Front Avenue (western1 branch) and one from the south along NW 
Kittridge Avenue (eastern branch).  A description of each branch and associated DEQ 
upland cleanup sites is provided below. 

Western Branch.  This branch includes a storm line along NW Front Ave., lines connecting 
the NW Front Ave. line with areas draining towards NW St. Helens Road (i.e., State 
Highway 30), and a line along NW St. Helens.  This branch conveys runoff from Forest Park, 
State and local roads and industrial properties, including the following Environmental 
Cleanup Site Information (ECSI) facilities:   

• Schnitzer-Kittridge Distribution Center (ECSI #2442); 
• Front Avenue LP (Tube Forgings) (ECSI #1239);  
• A large portion of the Chevron USA Asphalt Refinery (ECSI #1281);  
• BNSF Willbridge Yard (ECSI #3395);  
• A portion of the Unocal-Willbridge Terminal  (ECSI #1549/177); and 
• Anderson Brothers property (ECSI #970).   

Most of the storm lines in this branch are not City lines; only the NW Front lines were 
constructed and are maintained by the City. 

Eastern Branch – This branch includes storm lines along NW Kittridge, NW Yeon, NW St. 
Helens and NW Express.  This branch conveys stormwater from Forest Park, State and local 
roads, and industrial properties.  This branch is broken into two areas described below for 
discussion purposes. 

Eastern Branch - Kittridge and Yeon lines.  This branch includes all connections to the 
storm lines along NW Kittridge, NW Yeon and NW Express.  ECSI facilities in this 
portion of the Eastern Branch are (from downstream to upstream; see Figure 1): 

• Calbag Metals-Front property (ECSI #2454); 
• Mt. Hood Chemical Property (ECSI #1328), Dura Industries (ECSI #111), Mt. Hood 

Chemical Corporation (ECSI #81), and Chapel Steel (ECSI #4920) – these sites 

                                                      
1 For naming of the branches, the river is assumed to be due north. 
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discharge to NW Kittridge via two private multiparty lines (designated the “north 
private line” and the “south private line” for the purposes of this report; and 

• Penske Truck Leasing (ECSI #5055). 

Eastern Branch – St. Helens lines.  Several storm lines along NW St. Helens connect to 
the NW Kittridge stormwater main at the upstream end of the stormwater main (see 
Figure 1).  These lines conveys runoff the following ECSI sites:   

• PGE – Forest Park (ECSI #2406);  
• Brazil & Company (ECSI #1026); and  
• Greenway Recycling (ECSI #4655). 

2.2  Contaminants of Interest 
Basin 19 was identified as a Priority 1 basin (CH2M Hill, 2004) based on surface sediment 
data collected by BES near City stormwater outfalls in 2002.  The City defines a Priority 1 
basin as having considerably elevated concentrations of contaminants in the river surface 
sediments near the outfall that may be associated with upland sources located within the 
drainage basin.  Priority 1 basins are considered the highest priority for evaluating and, as 
needed, implementing upland source control measures.  The Phase 1 Report identified 
potential contaminants of interest (PCOIs) for all Priority 1 basins, based on the 2002 inriver 
sediment data and known upland conditions, to assist in identifying and prioritizing upland 
source control actions.  The following PCOIs were identified for Basin 19: polychlorinated 
biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), phthalates, and metals 
(chromium, copper, lead, nickel, zinc) (GSI, 2006). 

The U.S. Environmental Protection Agency (EPA) and the LWG have identified an area of 
potential concern near Willamette River Mile 8.3 in the vicinity of Outfall 19, based on 
elevated concentrations of PCBs, pesticides, and other analytes causing benthic toxicity  
(e.g., metals) in river sediment.   
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SECTION 3 

Updated Summary of Basin Solids 
Investigations and Upland Site Status 

This section summarizes the inline solids source investigations conducted in the Basin 19 
conveyance system and provides an update to the information presented in the Phase 1 
Report for DEQ Cleanup sites within or in the vicinity of Basin 19.  A general timeline of 
source investigations and control measures conducted in the basin from 2003 through 2009 
is presented in Figure 2.  This information provides context for interpretation of solids data 
from the various branches and lines of the Basin 19 conveyance system, as discussed in 
Sections 4 and 5. 

3.1  Basin 19 Solids Investigations 
Several source investigations have been conducted in the City’s conveyance system in Basin 
19.  These investigations are briefly described below; results are presented in Section 4.  
Table 1 provides a summary of the chemical analyses conducted for each sample location.  

October 2003 — City inline solids investigation.  Because the 2002 inriver sediment data 
indicated the potential presence of upland contaminant sources within Basin 19, the City 
collected inline solids samples at eight locations in Basin 19 in October 2003. The resulting 
data were previously provided to DEQ and are presented in a technical memorandum 
included as Appendix A to this report. 

May and November 2006 — City stormwater system investigation, former PGE-Forest Park 
property.  The Portland General Electric (PGE) - Forest Park Property, located at the 4400 
block of NW St. Helens Road, consists of approximately 2.3 acres of undeveloped land 
bordering Forest Park (see Figure 1).  PGE remediated the site in 2000 and received a No 
Further Action (NFA) determination from DEQ in 2001. No stormwater evaluation was 
conducted as part of the site investigation.   

As part of an agreement to purchase this property for the development of public trailhead 
access to Forest Park, the City conducted an investigation to confirm the configuration of the 
stormwater collection system adjacent to the site and to evaluate current or historical offsite 
stormwater migration pathways to the Basin 19 stormwater conveyance system.  The 
investigation included a review of conveyance system construction drawings, collection and 
analysis of inline solids in the vicinity of this site and the upgradient Brazil property, and 
camera surveys of the conveyance systems adjacent to the property.  The City abandoned 
several stormwater lines following the system investigation activities and submitted the 
results of this investigation to DEQ in 2007 (BES, 2007). 

June 2007 — City inline solids sampling, former Calbag Metals site.  Until 2003, Calbag 
Metals operated a metals recycling facility at 4927 NW Front Avenue (see Figure 1).  DEQ 
identified this site as a potential source of PCBs, metals and phthalates to the Willamette 
River and subsequently worked with the site under the Voluntary Cleanup Program to 
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evaluate and control pollutant sources and pathways (DEQ, 2006).  In 2005, the site 
implemented source control measures (including stormwater line cleanout and site 
repaving) and collected confirmatory stormwater samples; however, the stormwater 
samples were required to be analyzed only for total suspended solids and select metals.  The 
City deployed sediment traps in the lateral connection from the former Calbag Metals site 
during spring 2007 to evaluate whether contaminants (including PCBs) were still being 
discharged to Basin 19 after the implementation of site source control measures.  Results of 
this investigation were submitted to DEQ in 2008 (BES, 2008). 

June 2007 — City catch basin solids sampling, adjacent to Greenway Recycling site.  In 
early 2007, the City observed overland flow from the Greenway Recycling site (located at 
4135 NW St. Helens Road) discharging into catch basins in St. Helens Road.  Solids samples 
were collected in June 2007 from stormwater catch basins in the roadway adjacent to the 
Greenway site and submitted for laboratory analysis.  The results of this investigation are 
provided in Appendix B. 

July 2007 —LWG sediment trap sample collection.  During the spring of 2007, the LWG 
collected stormwater and stormwater solids samples from Basin 19 as part of the LWG’s 
stormwater sampling component of the Remedial Investigation/Feasibility Study for the 
Portland Harbor.  Results of this sampling are included in the LWG’s Round 3A and 3B 
Stormwater Data Report (Anchor and Integral, 2008). 

June 2008 — City inline solids sampling, former Calbag Metals site.  Between November 
2007 and May 2008, the City deployed sediment traps in the lateral connection from the 
former Calbag Metals site.  This investigation was conducted as a follow-up to the City’s 
2007 inline solids sampling at this location to obtain additional data to determine whether 
the site is an ongoing source of PCBs to the Basin 19 system.  Results of this investigation 
were submitted to DEQ in 2009 (BES, 2009a). 

3.2  Upland Site Status Updates 
In the Phase 1 Report, upland ECSI sites that are located within or near Basin 19 were 
considered during development of the Basin 19 conceptual site model (CSM) to identify 
potential sources and migration pathways.  The Phase 1 Report summarized information 
from the ECSI database and site-specific reports that were on file at DEQ for these sites at 
that time.  As part of preparing this Source Investigation Update, the City reviewed the 
current list of upland ECSI sites within or adjacent to Basin 19 and information for these 
sites that has been developed and/or become available since completion of the Phase 1 
Report, including reports and documents on file at DEQ and the City.   

Several of the ECSI sites in Basin 19 have conducted, initiated, or agreed to conduct 
stormwater pathway evaluations under DEQ oversight since the Phase 1 Report was 
completed, and some of the sites have received final source control decisions and/or NFA 
determinations from DEQ.  Although review of information for these sites indicates that 
information gaps related to source evaluation or control remain for some sites, the upland 
source evaluation/control actions completed constitute major progress toward the goal of 
identifying and controlling upland sources of contaminants to the Basin 19 stormwater 
conveyance system.  Upland sites where stormwater pathway evaluations or follow-up 
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investigations appear to be warranted to help identify significant ongoing sources of 
contaminants to the system are discussed in Sections 4 and 5. 

Table 2 summarizes key information for the site status updates and Figure 2 depicts the 
sequence of upland site investigation and source control activities. The upland site status 
updates are presented in Appendix C. 
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SECTION 4 

Results 

This section presents the results of the inline and catch basin solids investigations conducted 
in the Basin 19 stormwater conveyance system, identifies locations where contaminants 
exceed screening level values (SLVs) established in the Joint Source Control Strategy (JSCS) 
(DEQ and EPA, 2005), and identifies which sites discharge to these locations to determine if 
there are significant ongoing sources within the basin. 

The discussion is organized geographically, by basin branch, beginning with information 
collected at the LWG inline sediment trap sampling location just upstream of Outfall 19 and 
proceeding upstream in each branch.  Section 5 presents an evaluation of the data described 
below.  Analytical results for the samples are summarized in Tables 3 through 6, which 
include SLVs for reference.  Results for metals, total PCBs, DDx, total PAHs, and BEHP are 
shown on Figures 3, 4, 5, 6 and 7, respectively. 

4.1  LWG Sediment Trap 
The sample from the LWG’s spring 2007 sediment trap deployment in the downstream 
portion of Basin 19 was collected at the location shown on Figure 1; results are provided in 
Tables 3 and 4.  This sample is representative of all discharges from Basin 19.   

Three metals (copper, lead and zinc), six PAH compounds, and phthalates (BEHP and 
dibutyl phthalate) exceeded JSCS Toxicity SLVs; however, concentrations of these analytes 
were within an order-of-magnitude of the SLVs, except for BEHP.  Total PCB congeners and 
two pesticides (total DDX and chlordane) were detected at concentrations greater than JSCS 
Bioaccumulation SLVs (but less than Toxicity SLVs where available).  All the PAH and 
phthalate results were either flagged as “estimated” or “rejected” (Anchor and Integral, 
2008) and so these values may have more uncertainty associated with them than other 
results within the basin.  All the other inline PAH and phthalate data within the system are 
much lower, often more than an order-of-magnitude lower, which suggests that these data 
may not be representative.    

4.2  Western Branch  
The City’s 2003 source investigation included collecting three samples from the western 
branch of the Basin 19 system.  The laboratory method reporting limits for pesticides and 
PCBs in all 2003 solids samples were elevated. The results are summarized in Table 3 and 
described below: 

• The sample collected just upstream of manhole AAP910 represents discharges from 
NW Front and the Front Avenue LP site.  Zinc was the only analyte detected in this 
sample at a concentration greater than the JSCS Toxicity SLV and the detected 
concentration only slightly exceeds the SLV (Figure 3).  Cadmium, lead and mercury 
were detected at concentrations greater than the Bioaccumulation SLVs (but less 
than Toxicity SLVs).  These data indicate the possible presence of minor sources of 



 

Source Investigation Update Report Page 4-2 
City of Portland Outfall Basin 19 

metals to this portion of the NW Front stormwater line.  Catch basin solids samples 
were collected in May 2008 at the Front Avenue LP site (see Table 2 and Appendix 
C).  Several metals, including cadmium, lead, mercury and zinc were detected in the 
Front Avenue LP catch basin samples at concentrations greater than JSCS Toxicity 
and/or Bioaccumulation SLVs. 

• The sample collected just downstream of manhole AAP912 represents discharges 
from the remainder of the western branch including five ECSI sites [Schnitzer 
Kittridge Distribution Center (Schnitzer-Kittridge), Chevron USA Asphalt Refinery 
(Chevron Asphalt), BNSF Willbridge Yard, a portion of the Unocal-Willbridge 
Terminal and the former Anderson Brothers property], Highway 30 and Forest Park.  
Arsenic, cadmium, copper, zinc and one PAH compound [indeno(1,2,3-cd)pyrene] 
were detected at concentrations exceeding the JSCS Toxicity SLVs.  Copper, lead and 
selenium were detected at concentrations greater than the Bioaccumulation SLVs 
(but less than Toxicity SLVs). 

• The sample collected from manhole AAP831 is also representative of discharges at 
manhole AAP912 with the exception of the Schnitzer-Kittridge and Chevron 
Asphalt sites.  No analytes were detected at concentrations greater than JSCS 
Toxicity SLVs; arsenic, cadmium and lead were detected at concentrations slightly 
greater than Bioaccumulation SLVs. 

Based on the lower concentrations at upstream manhole AAP831 compared with manhole 
AAP912, the Chevron Asphalt and/or the Schnitzer-Kittridge sites are potential sources of 
metals and PAHs to this portion of the western branch, although these elevated 
concentrations may relate to historical discharges.  Metals and PAHs were detected at the 
Chevron Asphalt site in catch basin and inline samples, but the concentrations were lower 
than detected concentrations in manhole AAP912 (ARCADIS, 2009).  Metals and TPH were 
also identified as site contaminants at the Schnitzer-Kittridge site.  Site remediation and 
redevelopment was completed in 1996; capping and institutional controls implemented at 
the site provided source controls since that time, making it less likely that the site is a 
significant ongoing source to the western branch. 

4.3  Eastern Branch  
4.3.1  NW Kittridge and NW Yeon 
The City collected inline solids samples from the main trunk line for the eastern branch 
(along NW Kittridge), from three private lines connecting directly into the NW Kittridge 
stormwater main (the lateral from the former Calbag Metals site and two private multiparty 
lines), and from NW Yeon.  The sampling results are summarized in Table 4 and discussed 
below. 

Eastern Branch Downstream Sample 
The City’s 2003 inline solids sample from the downstream end of NW Kittridge trunk line 
(just upstream of manhole AAP918) receives stormwater runoff from all lines discharging to 
the eastern branch.  Five metals (chromium, copper, lead, silver and zinc), PCB Aroclor 1260 
and BEHP were detected at concentrations greater than JSCS Toxicity SLVs, with only 
copper and lead concentrations at an order-of-magnitude greater than the SLVs.  Arsenic, 
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cadmium, mercury, DDT and total PCBs concentrations were greater than Bioaccumulation 
SLVs (but less than Toxicity SLVs).  These data indicate potential sources of metals, PCBs, 
pesticides and BEHP to the eastern branch.  

Lateral from Former Calbag Metals Site 
The City deployed sediment traps in the lateral connection from the former Calbag Metals 
site (see Figure 4) in spring 2007 and spring 2008.  This sample location represents 
discharges solely from the former Calbag Metals site. Because of limited sediment volume, 
these two samples were tested for PCBs only.  Total PCB Aroclors were detected in the 2007 
sample at a concentration of 630 µg/Kg, and total PCB congeners were detected at a 
concentration of 2360 µg/Kg in the 2008 sample.  The results indicate that the former Calbag 
Metals site continues to be a significant uncontrolled source of PCBs to the Basin 19 
stormwater conveyance system, despite the control measures implemented at this site in 
2005 (see Table 2 and Appendix C for summary of site activities and status).   

Private Multiparty Lines 
The City’s 2003 source investigation included sampling at the downstream ends of the north 
and south private multiparty lines before they connect to manholes AAP931 and AAP932, 
respectively.  In the north line, six metals (arsenic, cadmium, copper, lead, silver and zinc) 
and BEHP were detected at concentrations greater than JSCS Toxicity SLVs.  In the south 
line, four metals (arsenic, lead, silver and zinc), total chlordane and BEHP were detected at 
concentrations greater than JSCS Toxicity SLVs.  Other than the zinc concentration (22,100 
mg/Kg) in the sample from the north line, the concentrations are generally within an order 
of magnitude of the Toxicity SLVs.  Cadmium, mercury, and/or selenium were detected at 
concentrations greater than JSCS Bioaccumulation SLVs in the samples.  Total PCBs were 
detected in the sample from the south private line at a concentration of 242 µg/Kg and were 
not detected in the sample from the north private line (although the detection limits were 
elevated).    

Limited data are available for the industrial sites, including 4 ECSI sites, connected to these 
private stormwater lines.  The 2007 DEQ site discovery sampling at the Chapel Steel site 
(ECSI #4920) provides the only additional stormwater solids data for either line.  The 
sample collected from the Chapel Steel catch basin (which connects to the north private line) 
was tested for metals, pesticides, PCB congeners, PAHs, and phthalates.  BEHP and three 
metals (lead, nickel, and zinc) were detected at concentrations greater than JSCS Toxicity 
and/or Bioaccumulation SLVs, but concentrations were within an order-of-magnitude of 
the SLVs (DEQ, 2007c).  The total PCB concentration in the sample was 53 µg/Kg.  No 
further stormwater pathway evaluation currently is planned at the Chapel Steel site, 
although DEQ recommended the site implement stormwater Best Management Practices 
(BMPs) to reduce contaminant input to the stormwater system (see Appendix C). 

In 2000, the City’s Illicit Discharge Elimination Program (IDEP) identified an illicit 
wastewater connection to the onsite stormwater system from a photoprocessor (Color 
Magic), located at the Mt. Hood Chemical Property (ECSI #1328).  It is suspected that this 
connection was to the south private line, although available records are unclear.  The City 
required the site to reroute the connection to the sanitary sewer in 2000.  Silver, a common 
pollutant associated with photoprocessing, was significantly elevated in the south line    
(145 µg/Kg) although it was also elevated in the north line (77 µg/Kg). 
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The available data indicate one or more significant uncontrolled sources of zinc to the north 
private line.  Additionally, the data indicate that sources of other metals, chlordane, PCBs 
and BEHP are discharging to these lines.  The only site connected to these lines that has 
initiated or is planning a stormwater source control evaluation is Mt. Hood Chemical 
Corporation (see Table 2 and Appendix C).  The stormwater source control evaluation at 
this site is reportedly underway, but data are not currently available to determine whether 
this site is a source of these constituents to the stormwater conveyance system.  The City has 
requested that DEQ require cleaning of these private lines as part of the upland source 
control measures. 

NW Yeon Line 
The City collected an inline solids sample near the downstream end of the stormwater line 
along NW Yeon (at manhole AMZ077) during its 2003 source investigation.  Only BEHP 
exceeded the JSCS Toxicity SLV, but the concentration was within an order-of-magnitude of 
the SLV.  In addition to BEHP, lead was the only other analyte exceeding JSCS 
Bioaccumulation SLVs.  These results do not indicate the presence of significant 
uncontrolled sources discharging to this line.  The only DEQ Cleanup Site currently 
discharging to this line is the Penske Truck Leasing site (ECSI #5055).  This site was 
remediated and redeveloped in 2007 in accordance with the City’s Stormwater Manual (see 
Table 2 and Appendix C). 

4.3.2  NW St. Helens  
The downstream point of connection of stormwater lines along NW St. Helens to the 
stormwater main along NW Kittridge is at manhole AAT496 (see Figure 3 inset).  Between 
2003 and 2007, a total of 17 inline solids samples were collected in lines currently or 
formerly discharging to manhole AAT496.  The sampling results are summarized in Tables 
5 and 6 and are discussed below. 

Downstream Connection/Sampling Point (Manhole AAT496) 
One inline solids sample was collected at manhole AAT496 during the City’s 2003 source 
investigation.  The sample was collected directly from the manhole and represents discharge 
from all lines upstream of this point of connection to the NW Kittridge Avenue stormwater 
main.  No analytes were detected at concentrations greater than JSCS Toxicity SLVs (see 
Table 5).  Arsenic and BEHP were detected at concentrations greater than JSCS 
Bioaccumulation SLVs, but within an order-of-magnitude of the SLVs. 

Active Connections to Manhole AAT496 (see Table 5 and Figure 4 inset) 
Lateral from Property Adjacent to Forest Park 
A lateral connecting a trash rack that conveys overland runoff from a private property 
adjacent to Forest Park was sampled at manhole AAT427 in May 2006 in conjunction with 
the stormwater system investigation in the vicinity of the former PGE – Forest Park property 
(BES, 2007).  The sample was analyzed for PCB Aroclors and pesticides only.  No analytes 
were detected at concentrations exceeding JSCS Toxicity SLVs.  The total PCB concentration 
in this sample was 137 µg/Kg, which exceeded the JSCS Bioaccumulation SLV.  This result 
indicates that the drainage area for the trash rack may include a PCB source(s).   
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Lateral from NW St. Helens Catch Basins 
A lateral connecting to manhole AAT496 from the east discharges stormwater from two 
catch basins (AMZ147 and ANB320) located in NW St. Helens near the manhole.  The City 
collected samples from both catch basins during the May 2006 stormwater system 
investigation activities.  Because of sample size limitations, the samples were analyzed only 
for PCB Aroclors and pesticides.  Aldrin was detected at a concentration slightly exceeding 
the JSCS Toxicity SLV.  Total PCBs were detected in both samples at concentrations 
exceeding Bioaccumulation SLVs.    

Lines in NW St. Helens  
An 18-inch-diameter stormwater line connecting at manhole AAT496 extends to the 
northwest along NW St. Helens.  No samples have been collected directly from this line; no 
DEQ Cleanup Sites connect to it and only Forest Park, United Rentals, and some highway 
drains to this line.  

The 30-inch-diameter active stormwater line extending southeast along NW St. Helens also 
discharges at manhole AAT496.  Several samples have been collected from locations along 
this line including (from downstream to upstream): 

• Primary and duplicate samples just upstream of manhole AAT496 (May 2006) 

• Immediately upstream and downstream of manhole AAT497 (May 2006) 

• Immediately upstream and downstream of manhole AAT498 (May 2006)  

• Catch basin AMZ188 adjacent to the Brazil & Co. site (May 2006) 

• Three catch basins (AMZ192, AND207, and AAT525) adjacent to the Greenway 
Recycling site (June 2007) 

All samples were analyzed for PCB Aroclors.  No PCBs were detected at concentrations 
greater than JSCS Toxicity SLVs.  Total PCBs were detected at concentrations greater than 
Bioaccumulation SLVs in the primary and duplicate samples collected upstream of manhole 
AAT496, in the catch basin adjacent to the Brazil site and in one of the catch basins adjacent 
to the Greenway Recycling site.   

Pesticides were analyzed in the May 2006 samples and were not detected although the 
detection limits were somewhat elevated.  Metals, PAHs and phthalates were analyzed in 
the 2007 catch basin samples.  Copper, lead, indeno(1,2,3-cd)pyrene and BEHP were 
detected at concentrations greater than JSCS Toxicity SLVs in these samples, but none was 
more than an order-of-magnitude greater than Toxicity SLVs.  Cadmium, lead and/or 
mercury were detected at concentrations greater than Bioaccumulation SLVs in the 2007 
catch basin samples but no detections were greater than one order-of-magnitude of the 
Bioaccumulation SLVs. 

Based on sampling results, potential PCB sources include the Brazil & Co. (ECSI #1026) and 
Greenway Recycling (ECSI #4655) sites.  The 2007 catch basin samples were collected after 
site remediation was conducted at the Greenway Recycling site but before onsite 
stormwater treatment had been installed.  No remediation or stormwater pathway 
evaluation has been conducted at the Brazil & Co. site (see Table 2 and Appendix C).   
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Abandoned Lines 
In conjunction with an offsite migration investigation in the stormwater system adjacent to 
the PGE–Forest Park property, the City collected four inline solids samples from 6- and     
12-inch-diameter lines along NW St. Helens in 2006 (see Figure 4); the lines were abandoned 
following the sampling.  The samples from these lines were analyzed for PCB Aroclors and 
pesticides (see Table 6).  PCBs and pesticides were detected in all four samples at 
concentrations greater than Toxicity and/or Bioaccumulation SLVs.  The results indicate 
historical sources of PCBs and pesticides to these lines and abandonment of these lines 
removed legacy contaminants from the system to prevent migration to the river.     
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SECTION 5 

Data Evaluation 

Inline solids data collected by the LWG in Basin 19 (near the outfall) indicate the presence of 
metals, PCB, pesticide, BEHP and PAH sources to the City’s stormwater conveyance system.  
This section looks at spatial patterns of these contaminants in relation to sources to evaluate 
whether this dataset indicates that all significant sources have been identified.  The 
basinwide LWG sediment trap sample was collected in 2007 so it represents more recent 
conditions, compared to the upstream basin inline data.  Most of the data from the major 
branches were collected in 2003, with the exception of additional inline data collected along 
St. Helens Road in 2006 and 2007.  Data from the Calbag lateral were collected in 2007 and 
2008.  Upland site source controls have been implemented at some sites since 2007, so 
conclusions need to take into account these time differentials.  The spatial patterns for each 
analyte group, in the context of source investigations conducted, are evaluated below for the 
analytes exceeding SLVs in the LWG sample. 

5.1 Metals 
Three metals (copper, lead and zinc) in the LWG sediment trap sample exceeded the 
Toxicity SLV but exceedances are low, generally less than 2 times the SLVs (Figure 3).  These 
metals are covered under DEQ’s industrial stormwater permits (NPDES), which permit sites 
to discharge metals in stormwater at concentrations exceeding JSCS SLVs. 

In the western branch, one sample location (AAP912) had high arsenic, cadmium, and zinc.  
Two sites could affect this location: Chevron Asphalt and Schnitzer-Kittridge.  The solids 
that were sampled may reflect historical discharges from these sites, though source control 
measures implemented at the Schnitzer-Kittridge site in 1996 may have reduced 
contaminant loading during the period between 1996 and when the sample was collected in 
2003.   The low volume of solids observed in the manhole (~ 1/8 inch) in 2003 and the fact 
that the LWG sample did not have high arsenic or cadmium concentrations supports that 
these legacy solids do not appear to be affecting current discharges. 

In the eastern branch, the most significant sources appear to be those connected directly to 
the Kittridge storm line.  The south and north private lines show elevated metals.  Most sites 
connected to these lines have been identified in ECSI but have not conducted stormwater 
evaluations.  It is not clear if the elevated metals are legacy or from current discharges.  The 
high silver concentrations, traced to an illicit connection from a photoprocessor in 2000 and 
which was rerouted to sanitary in 2000, suggest that at least some of the contaminants in the 
line are from historic discharges.  DEQ is currently working with one of the sites connected 
to these lines and the City has requested that DEQ facilitate line cleaning as part of this 
upland investigation. 

The other likely source of metals is the Calbag-Front site.  The City only had sufficient 
volume to analyze for PCBs at the site, which showed high concentrations                           
(630 - 2,360 µg/Kg).  Because metals and PCBs were both site contaminants, it is presumed 
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that elevated metals also continue to discharge to the City system.  The City has requested 
that DEQ reopen this cleanup site to address these ongoing sources. 

The elevated metals detected in 2003 just upstream of manhole AAP918 are significantly 
greater than metals detected in 2007 at manhole AAP918.  The City’s storm line was cleaned 
from manhole AAP918 to the Calbag lateral in 2005 as part of the site remediation 
implementation.  Therefore, these 2003 results are not likely representative of current 
contributions to the City system. 

5.2 PCBs 
PCBs in the LWG sediment trap were relatively low (214 µg/Kg) in 2007 (see Figure 4).  In 
the western branch, detection limits were elevated (<106 to <818 µg/Kg per Aroclor) so 
conclusions about sources are limited.  PCBs were identified at the Schnitzer-Kittridge site 
in 1990 (Bridgewater, 2006a).  Because this site was remediated and redeveloped in 1996, it 
is less likely to be a current source to Basin 19.  Low level PCBs have been detected at other 
ECSI sites in this branch. 

In the eastern branch, again detection limits were elevated (<112 to <1,030 µg/Kg per 
Aroclor) for the 2003 dataset so low level sources cannot be discerned.  The highest inline 
concentrations were detected from the Calbag lateral (2,360 µg/Kg in 2008).  Although DEQ 
issued an NFA determination for the Calbag-Front site in 2005, additional investigation is 
needed to identify continuing onsite sources of PCBs (and potentially other site 
contaminants) to the stormwater conveyance system. 

PCBs were detected in the vicinity of the PGE-Forest Park and Brazil properties, although at 
lower concentrations (91 – 771 µg/Kg).  The PGE-Forest Park site has been remediated and 
additional erosion controls were implemented to eliminate offsite migration.  The storm 
lines immediately adjacent to these properties (where most of the higher concentrations 
were found) were abandoned to preclude legacy PCBs from discharging to the river.  The 
City has requested that DEQ evaluate Brazil as a potential source.  A historical PGE 
property just north of the PGE-Forest Park site may also be a PCB source, based on recent 
soil analyses.   

Finally, other potential PCB sources may be associated with the two private lines in the 
eastern branch.  The south line solids sample had a total PCBs concentration of 242 µg/Kg.  
The detection limits on the north line were high and therefore the presence of PCBs is not 
known.   DEQ is currently working with one of the sites connected to these lines and the 
City has requested that DEQ facilitate line cleaning as part of this upland investigation. 

5.3  Pesticides 
Pesticides in the LWG sediment trap were either non-detect or below Toxicity SLVs.   Total 
DDx (6 µg/Kg) and total chlordane (8 µg/Kg) were detected at concentrations greater than 
Bioaccumulation SLVs.   Most of the inline samples within the eastern and western branches 
were non-detect but the detection limits were higher than detected concentrations in the 
sediment trap.  Therefore, it is difficult to evaluate potential sources.  The only detected DDx 
samples were collected in the now abandoned lines in the eastern branch adjacent to the 
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PGE- Forest Park and Brazil properties (see Figure 5).  The source(s) are unknown; 
pesticides were not analyzed at the PGE-Forest Park site and no data are available for Brazil.   

The only detected chlordanes above the Toxicity SLV was in the eastern branch, although 
most of the detection limits in the non-detected samples were well above detected values.  
The total chlordanes concentration in the south private line was 38 µg/Kg (see Table 4).  The 
source is unknown but there were several facilities that historically handled chemicals that 
may have discharged to this line.  There is insufficient information about these facilities to 
determine what types of materials they historically handled. 

Other ECSI sites in the basin have detected low-level pesticides, including DDx and/or 
chlordane, in stormwater or soils/stormwater solids (see Appendix C). 

5.4  PAHs and Phthalates 
PAHs and phthalates in the LWG sediment trap exceeded Toxicity SLVs; all these data were 
flagged either as “estimated” or “rejected” indicating uncertainty related to the sample 
results.  The total PAHs and phthalates, such as BEHP, were significantly higher than any 
other inline data collected in the system.  Total PAHs were 15,490 µg/Kg at the LWG 
location in 2007, whereas all inline solids data ranged from 190 – 2,766 µg/Kg (see Figure 6).  
BEHP was 20,000 µg/Kg in the LWG sample, whereas all inline solids data ranged from  
<98 – 3,800 µg/Kg (see Figure 7).  Therefore, conclusions about current inputs of these 
analytes are tentative.   

Although most sites that have evaluated the stormwater pathway detected PAHs and 
phthalates, only a few of them had concentrations higher than the concentrations in the 
LWG sediment trap.  The Calbag-Front site had significant concentrations before site 
remediation (e.g., 60,000 µg/Kg of BEHP in their system solids).  This site did not analyze 
for PAHs but TPHs were high (e.g., 19,290 µg/Kg in their system solids) which suggests 
that PAHs may have been elevated.  No post-remedial monitoring was done for PAHs or 
phthalates at this site to determine if the concentrations were significantly reduced, 
although it can be presumed since there was a reduction in PCBs as a result of the remedial 
activities, that other contaminants were likewise reduced.  Storm system solids collected at 
the Anderson site had a maximum BEHP concentration of 29,000 µg/Kg and solids from the 
Chevron Asphalt system had total PAHs ranging to 18,366 µg/Kg.  Source controls recently 
implemented at the Anderson and Chevron Asphalt sites under DEQ oversight will help to 
reduce current discharges of PAHs and phthalates to Basin 19.       

In addition to the PAH and phthalate disparity between the LWG sediment trap compared 
to upstream solids both in-pipe and at upland sites, the stormwater data collected at the end 
of the outfall also do not appear significantly elevated (BES, 2010).  Based on both of these 
lines of evidence, it appears that the LWG sediment trap data may not be representative of 
solids discharging to the river.  
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SECTION 6 

Conclusions and Next Steps 

The results of this source investigation update indicate substantial progress by the City and 
DEQ since the Phase 1 Report toward controlling upland sources of contaminants to the 
City’s Basin 19 stormwater conveyance system and in identifying potentially significant 
ongoing sources that warrant further source control.  Stormwater evaluations have been 
completed or are expected to be completed at a number of sites within the basin under 
DEQ’s Cleanup Program.  Two sites have been redeveloped under the City’s Stormwater 
Manual, which requires onsite stormwater treatment.   

Based on the evaluation of inline solids representative of the whole basin and from other 
locations within the basin, the following sites or areas need additional source control work: 

• Calbag-Front:  Investigations by the City in the lateral from this site show that 
significant concentrations of PCBs continue to discharge to the City’s system post-
remediation.  Based on pre-remediation contaminants, metals, phthalates and PAHs 
could also be discharging at elevated concentrations.  Calbag or the current 
owner/operator need to conduct additional pathway evaluations under the DEQ 
Cleanup Program to address this ongoing source (BES 2008; BES 2009a). 

• Brazil:  Storm line data adjacent to this site show elevated PCBs and pesticides.  This 
site needs to investigate potential stormwater sources and pathways under the DEQ 
Cleanup Program to evaluate whether it is a current source to the river (BES, 2007). 

• Private Lines Connected to Kittridge:  Inline solids show elevated PCBs, metals, 
phthalates, PAHs, and pesticides in the north and south private lines.  There are four 
ECSI sites that connect to these lines (Mt. Hood Chemical Property, Dura, Mt. Hood 
Chemical Corp., and Chapel Steel).  Only Mt. Hood Chemical Corp. is currently 
active in the DEQ Cleanup program but no stormwater evaluation has been 
conducted to date.  Catch basin data collected by DEQ Site Discovery at Chapel Steel 
showed elevated concentrations of phthalates, with minor exceedances of PCBs and 
metals.  The City is coordinating with DEQ on the Mt. Hood Chemical Corp. upland 
work and has asked that the stormwater pathway workplan include line cleaning of 
both private lines to eliminate any legacy contaminants. 

Additionally, preliminary data suggest that a former PGE property, located adjacent to the 
PGE-Forest Park ECSI site has PCBs in soil.  The property owner will be working with the 
DEQ Cleanup Program regarding this site. 

The Phase 1 Report identified all upland ECSI sites within or partially within the basin as 
potential sources.  Since completion of the report, several of the sites have conducted or 
agreed to initiate stormwater pathway evaluations, and remedial activities (including source 
control measures) have been completed at several sites.  These activities have reduced the 
number of sites that are considered likely to be significant ongoing sources to the Basin 19 
stormwater conveyance system. 
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The City will incorporate the evaluation of stormwater solids data presented in this report, 
together with the evaluation of Basin 19 stormwater data presented in the City’s recent 
Stormwater Evaluation Report (BES, 2010), into the Basin 19 RI/SCM report.  The RI/SCM 
report will also integrate findings from upland site stormwater pathway evaluations 
conducted under DEQ oversight and other pertinent data to summarize how sources have 
been identified and controlled through the respective authorities of DEQ and the City.  The 
Basin RI/SCM process will also consider the inriver remedial investigation, risk assessment, 
and feasibility study being completed by the LWG. 
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Table 1.  Summary of Basin 19 Inline Solids Sample Analyses. 

Location 
Sample ID 

Sample 
Date 

Analytical Testing (1) 

Branch / Line Manhole / Catch 
Basin ID 

Total 
Solids TOC Metals Pesticides Herbicides PCB 

Congeners  
PCB 

Aroclors 
PAHs & 

Phthalates SVOCs 

Whole basin  
(LWG sample) AAP918 LW3-STW-S10-

CF19 07/03/07 X X X X X X  X X 

Western 

AAP910 FO031017 10/07/03 X X X X   X X X 
AAP912 FO031018 10/07/03 X X X X   X X X 
AAP831 FO031023 10/08/03 X X X X   X X X 

Eastern / NW Kittridge  AAP918 FO031019 10/07/03 X X X X   X X X 

Eastern /  
Calbag Metals Lateral  

Calbag Sampling 
Manhole 

FO070810 06/18/07 X      X   
FO08655 06/02/08 X X    X    

Eastern / North Private AAP931 FO031020 10/07/03 X X X X   X X X 

Eastern / South Private  AAP932 FO031021 10/07/03 X X X X   X X X 

Eastern / NW Yeon AMZ077 FO031024 10/08/03 X X X X   X X X 

Eastern /  
Active Lines in  
NW St. Helens 

AAT496 FO031022 10/08/03 X X X X   X X X 
AAT427 FO060544 05/02/06    X   X   
AMZ147 FO060545 05/02/06    X   X   
ANB320 FO060546 05/02/06    X   X   

AAT496 
FO060543 05/02/06    X   X   
FO060553 05/02/06    X   X   

AAT497 
FO060547 05/02/06    X   X   
FO060548 05/02/06    X   X   

AAT498 
FO060549 05/02/06    X   X   
FO060550 05/02/06    X   X   

AMZ188 FO060551 05/02/06    X   X   
AMZ192 FO070815 06/22/07 X X X    X X X 
AND207 FO070816 06/22/07 X X X    X X X 
AAT525 FO070817 06/22/07 X X X    X X X 

Eastern / Abandoned 
Lines in NW St. Helens 

6IN-1 FO061296 10/11/06    X   X   
6IN-2 FO061297 10/11/06    X   X   

ANB502 FO060552 05/02/06    X   X   
6IN-3 FO061298 10/11/06    X   X   

12IN-4 FO061299 10/11/06    X   X   

(1) TOC = total organic carbon; PCBs = polychlorinated biphenyls; PAHs = polycyclic aromatic hydrocarbons; SVOCs = semivolatile organic compounds. 



    OF 19 Source Investigation Update Report 

June 2010  Page 1 of 3 

Table 2.  Basin 19 ESCI Site Status Update. 

Basin 19 
Branch/Line Site (ECSI #) Site Investigation / Source Control Activities 

2003 – 2009 Status Update 

Upland Sites Located Within or Partially Within Basin 19 

Western Front Avenue LP (#1239) – Tube 
Forgings 

Catch basin sampling (2008); stormwater sampling 
(2008 – 2009) 

Stormwater pathway evaluation 
underway 

Schnitzer Kittridge Distribution 
Center (# 2442) 

Site characterization summary; land and beneficial 
water use assessment; human health risk 
assessment; Level 1 ecological risk assessment; and 
feasibility study (May 2006) 

DEQ issued Conditional NFA 
determination (January 2007) 

Chevron USA Asphalt Refinery 
(#1281) 

Catch basin cleanout and solids sampling 
(September 2006, August 2007); stormwater line 
cleanout, solids sampling and a video survey of 
various onsite and offsite stormwater drain lines 
(February, June 2007); stormwater sampling 
(October 2007 – March 2008); final Source Control 
Evaluation Report submitted to DEQ (May 2009).   

DEQ Source Control Decision pending 

Anderson Brothers (#970) Line cleanout and solids sampling (August 2006); 
stormwater sampling (December 2006 – December 
2007); implementation of source control measures 
including new asphalt surfacing, catch basin, and 
shallow “soakage trench” to capture roof drainage 
before discharge to the stormwater system (2007). 

DEQ issued final NFA determination 
and SCD (December 2009) 

Unocal - Willbridge 
Terminal(#1549/#177) 

Stormwater pathway evaluation activities, 
including catch basin solids sampling and 
stormwater sampling (2007 – 2009).  

Stormwater pathway evaluation 
underway 

BNSF Willbridge Yard (#3395) Preliminary Assessment (PA) and Expanded PA 
(XPA) work plan submitted (September 2006); 
agreement reached for XPA to include stormwater 
pathway evaluation. 

Stormwater pathway evaluation is 
underway 
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Table 2.  Basin 19 ESCI Site Status Update. 

Basin 19 
Branch/Line Site (ECSI #) Site Investigation / Source Control Activities 

2003 – 2009 Status Update 

Eastern / 
Main line 

(NW 
Kittridge) 

Calbag Metals – Front Ave. 
(#2454) 

Site investigation and cleanout of onsite catch basins 
and stormwater lines and adjacent City stormwater 
line; site repaving; and stormwater sampling (2005). 

DEQ issued final Source Control 
Decision and NFA (November 2005).  
City requested DEQ to reevaluate 
decision based on new data (BES, 2008, 
2009a). 

Eastern / 
Private lines 

to NW 
Kittridge 

Chapel Steel (#4920) DEQ site discovery / sampling of catch basin solids 
(June 2007) 

No changes to site status (a 
stormwater pathway evaluation has 
not been initiated at this site). 

Dura Industries (#111) None No changes to site status (a 
stormwater pathway evaluation has 
not been initiated at this site). 

Mt. Hood Chemical Corp. (#81) Stormwater assessment and source control initiated 
by agreement with DEQ (2008); initiation of soil and 
groundwater remediation (2009) 

Stormwater pathway work plan is 
pending. 

Mt. Hood Chemical Property 
(#1328) 

None No changes to site status (a 
stormwater pathway evaluation has 
not been initiated at this site). 

Eastern /  
NW Yeon line 

Penske Truck Leasing (#5055) Site remediation activities and redevelopment in 
accordance with the City’s Stormwater Manual 
(2007) 

DEQ issued NFA determination 
(December 2008) 

Eastern /  
NW St. Helens 

lines 

PGE-Forest Park (#2406) Unused stormwater lines at and in the vicinity of 
the site were abandoned in 2006.  Interim source 
control measures were implemented by City to 
prevent offsite migration (2007). 

No changes to site status (site has been 
remediated and remains undeveloped) 

Brazil & Co. (#1026) None No changes to site status (a 
stormwater pathway evaluation has 
not been initiated at this site). 



    OF 19 Source Investigation Update Report 

June 2010  Page 3 of 3 

Table 2.  Basin 19 ESCI Site Status Update. 

Basin 19 
Branch/Line Site (ECSI #) Site Investigation / Source Control Activities 

2003 – 2009 Status Update 

Greenway Recycling (#4655) Independent (i.e., not under DEQ oversight) 
investigation and remedial work, including removal 
of contaminated soil (2004) and groundwater 
monitoring (2006 – 2008).  Site redevelopment in 
accordance with City’s Stormwater Manual, 
including stormwater treatment (2007). 

DEQ issued a Conditional NFA 
determination (February 2009). 

Nonpoint Sources and Pathways Located Near Outfall 19  
N/A  
(stormwater 
not conveyed 
to Basin 19 
system) 

Lakeside Industries (#2372) Two site drywells closed in 2003. Need for stormwater pathway 
evaluation under consideration  

Shaver Transportation (#2377) None DEQ issued NFA determination (June 
2003). 

Notes: 
N/A = not applicable 

 

 

 



Outfall 19 Source Investigation Update

Downstream Upstream

Class Analyte Units Toxicity Bioaccumulation
Total Organic Carbon(2)

TOC % 5.57 1.03 2.59 0.576 -- --

Total Solids (EPA 160.3M or SM 2540G)
TS % 47.1 82.4 21.2 73.7 -- --

Metals (EPA 6010/6020)
Aluminum mg/Kg 9220 NA NA NA -- --
Antimony mg/Kg 2.58 J NA NA NA 64 --
Arsenic mg/Kg 5.6 6.02 465 28.8 33 7
Barium mg/Kg NA NA 2740 NA -- --
Cadmium mg/Kg 2.07 J 1.16 18.3 1.12 4.98 1
Chromium mg/Kg 74.3 52.4 48.7 36.4 111 --
Copper mg/Kg 164 126 222 81.1 149 --
Lead mg/Kg 139 J 107 96.4 70.3 128 17
Mercury(3) mg/Kg 0.213 0.46 0.38 0.05 1.06 0.07
Nickel mg/Kg 30.4 NA NA NA 48.6 --
Selenium mg/Kg 0.4 J NA 2.22 NA 5 2
Silver mg/Kg 0.733 NA 0.21 NA 5 --
Zinc mg/Kg 964 J 470 4130 300 459 --

Organochlorine Pesticides (EPA 8081A or 8082)
2,4'-DDD µg/Kg 3.3 U NA NA NA -- --
2,4'-DDE µg/Kg 0.93 U NA NA NA -- --
2,4'-DDT µg/Kg 6.6 U NA NA NA -- --
4,4'-DDD µg/Kg 4.1 U 203 UJ 81.1 U 23.7 U -- --
4,4'-DDE µg/Kg 6.3 NJ 203 UJ 81.1 U 23.7 U -- --
4,4'-DDT µg/Kg 25 U 203 UJ 81.1 U 23.7 U -- --
DDD(4) µg/Kg 4.1 U ND ND ND 31.3 0.33
DDE(4) µg/Kg 6.3 NJ ND ND ND 28 0.33
DDT(4) µg/Kg 25 U ND ND ND 62.9 0.33

Estimated Total DDx(5) µg/Kg 6.3 NJ ND ND ND -- 0.33
Aldrin µg/Kg 2.5 U 102 UJ 40.6 U 11.9 U 40 --
alpha-Endosulfan µg/Kg 7.9 U 102 UJ 40.6 U 11.9 U -- --
alpha-Hexachlorocyclohexane µg/Kg 4.1 U 102 UJ 40.6 U 11.9 U -- --
beta-Endosulfan µg/Kg 12 U 203 UJ 81.1 U 23.7 U -- --
beta-Hexachlorocyclohexane µg/Kg 14 U 102 UJ 40.6 U 11.9 U -- --
alpha-Chlordane(6) µg/Kg 0.63 U 102 UJ 40.6 U 11.9 U -- --
beta-Chlordane(6) µg/Kg 8 102 UJ 40.6 U 11.9 U -- --

Total Chlordane(7) µg/Kg 8 ND ND ND 17.6 0.37

Manhole AAP912
Outgoing 42" Line

Adj. to Chevron & Schnitzer
FO031018
10/07/03

Manhole AAP831
From manhole

Adj to BNSF Yard
FO031023
10/08/03

-------------------------------------------------------------------------->

Table 3
Basin 19 Inline Solids Sample Results:
Western Branch

Whole Basin
LWG Sample

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

JSCS(1)

Screening Level Values

Western Branch

Manhole AAP910
Incoming 24" Line

Adj to Tube Forging
FO031017
10/07/03
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Outfall 19 Source Investigation Update

Downstream Upstream

Class Analyte Units Toxicity Bioaccumulation

Manhole AAP912
Outgoing 42" Line

Adj. to Chevron & Schnitzer
FO031018
10/07/03

Manhole AAP831
From manhole

Adj to BNSF Yard
FO031023
10/08/03

-------------------------------------------------------------------------->

Table 3
Basin 19 Inline Solids Sample Results:
Western Branch

Whole Basin
LWG Sample

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

JSCS(1)

Screening Level Values

Western Branch

Manhole AAP910
Incoming 24" Line

Adj to Tube Forging
FO031017
10/07/03

cis-Nonachlor µg/Kg 7.7 U NA NA NA -- --
delta-Hexachlorocyclohexane µg/Kg 2.3 U 102 UJ 40.6 U 11.9 U -- --
Dieldrin µg/Kg 4.1 U 203 UJ 81.1 U 23.7 U 61.8 0.0081
Endosulfan sulfate µg/Kg 14 U 203 UJ 81.1 U 23.7 U -- --
Endrin µg/Kg 1.5 U 203 UJ 81.1 U 23.7 U 207 --
Endrin aldehyde µg/Kg 4.9 NJ 203 UJ 81.1 U 23.7 U -- --
Endrin ketone µg/Kg 0.59 U 203 UJ 81.1 U 23.7 U -- --
gamma-Hexachlorocyclohexane µg/Kg 2 U 102 UJ 40.6 U 11.9 U 4.99 --
Heptachlor µg/Kg 4.1 U 102 UJ 40.6 U 11.9 U 10 --
Heptachlor epoxide µg/Kg 4.9 U 102 UJ 40.6 U 11.9 U 16 --
Methoxychlor µg/Kg 7.7 U 1020 UJ 406 U 119 U -- --
Mirex µg/Kg 2.5 U NA NA NA -- --
oxy-Chlordane µg/Kg 13 U NA NA NA -- --
Toxaphene µg/Kg 290 U 10200 UJ 4060 U 1190 U -- --
trans-Nonachlor µg/Kg 6.9 J NA NA NA -- --

Herbicides (EPA 8151A)
2,4,5-T µg/Kg 85 U NA NA NA -- --
2,4-D µg/Kg 110 U NA NA NA -- --
2,4-DB µg/Kg 800 U NA NA NA -- --
Dalapon µg/Kg 660 U NA NA NA -- --
Dicamba µg/Kg 75 U NA NA NA -- --
Dichlorprop µg/Kg 64 U NA NA NA -- --
Dinoseb µg/Kg 140 U NA NA NA -- --
MCPA µg/Kg 11000 U NA NA NA -- --
MCPP µg/Kg 5400 U NA NA NA -- --
Silvex µg/Kg 77 U NA NA NA -- --

Polychlorinated Biphenyl Congeners (EPA 1668A)
Total PCBs (8)(9) µg/Kg 214 J NA NA NA 676 0.39

Polychlorinated Biphenyls (PCBs) (EPA 8082)
Aroclor 1016 µg/Kg NA 106 U 410 U 116 U 530 --
Aroclor 1221 µg/Kg NA 213 U 819 U 231 U -- --
Aroclor 1232 µg/Kg NA 106 U 410 U 116 U -- --
Aroclor 1242 µg/Kg NA 106 U 410 U 116 U -- --
Aroclor 1248 µg/Kg NA 106 U 410 U 116 U 1500 --
Aroclor 1254 µg/Kg NA 106 U 410 U 116 U 300 --
Aroclor 1260 µg/Kg NA 106 U 410 U 116 U 200 --
Aroclor 1262 µg/Kg NA NA NA NA -- --
Aroclor 1268 µg/Kg NA NA NA NA -- --

Total PCBs(8) µg/Kg NA ND ND ND 676 0.39
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Outfall 19 Source Investigation Update

Downstream Upstream

Class Analyte Units Toxicity Bioaccumulation

Manhole AAP912
Outgoing 42" Line

Adj. to Chevron & Schnitzer
FO031018
10/07/03

Manhole AAP831
From manhole

Adj to BNSF Yard
FO031023
10/08/03

-------------------------------------------------------------------------->

Table 3
Basin 19 Inline Solids Sample Results:
Western Branch

Whole Basin
LWG Sample

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

JSCS(1)

Screening Level Values

Western Branch

Manhole AAP910
Incoming 24" Line

Adj to Tube Forging
FO031017
10/07/03

Polynuclear Aromatic Hydrocarbons (EPA 8270C or 8270-SIM)
2-Methylnaphthalene µg/Kg R 76.9 U 24.4 U 76.4 U 200 --
Acenaphthene µg/Kg 160 J 76.9 U 24.4 U 76.4 U 300 --
Acenaphthylene µg/Kg R 76.9 U 13.8 J 76.4 U 200 --
Anthracene µg/Kg 300 J 76.9 U 13.1 40 J 845 --
Benzo(a)anthracene µg/Kg 1100 J 76.9 U 91.4 76.4 U 1050 --
Benzo(a)pyrene µg/Kg 1100 J 76.9 U 62.1 76.4 U 1450 --
Benzo(b)fluoranthene µg/Kg 1800 J NA NA NA -- --
Benzo(g,h,i)perylene µg/Kg 1700 J 76.9 U 188 76.4 U 300 --
Benzo(k)fluoranthene µg/Kg 500 J NA NA NA 13000 --
Benzofluoranthenes (10) µg/Kg NA 76.9 U 271 539 -- --
Chrysene µg/Kg 1700 J 76.9 U 66.7 76.4 U 1290 --
Dibenzo(a,h)anthracene µg/Kg R 76.9 U 24.4 U 76.4 U 1300 --
Fluoranthene µg/Kg 2200 J 85.9 87.6 131 2230 37000
Fluorene µg/Kg 130 J 76.9 U 24.4 U 76.4 U 536 --
Indeno(1,2,3-cd)pyrene µg/Kg 1100 J 76.9 U 146 76.4 U 100 --
Naphthalene µg/Kg R 76.9 U 24.4 U 76.4 U 561 --
Phenanthrene µg/Kg 1200 J 63.9 J 27.3  76.4 U 1170 --
Pyrene µg/Kg 2500 J 124 82 125 1520 1900

Total PAHs(8) µg/Kg 15490 J 273.8 J 1049 J 835 J -- --

Phthalates (EPA 8270C or 8270-SIM)
Bis(2-ethylhexyl) phthalate (BEHP) µg/Kg 20000 J 308 U 97.5 U 306 U 800 330
Butylbenzyl phthalate µg/Kg 2500 J 385 U 122 U 382 U -- --
Dibutyl phthalate µg/Kg 850 J 308 U 97.5 U 306 U 100 60
Diethyl phthalate µg/Kg R 308 U 97.5 U 306 U 600 --
Dimethyl phthalate µg/Kg 3900 J 308 U 97.5 U 306 U -- --
Di-n-octyl phthalate µg/Kg 1400 J 308 U 97.5 U 306 U -- --

Semivolatile Organic Compounds (EPA 8081A or 8270SIM) (11)

Dibenzofuran ug/Kg R 308 U 97.5 U 306 U -- --
Hexachlorobenzene ug/Kg 1.4 U 308 U 97.5 U 306 U 100 19
Hexachlorobutadiene ug/Kg 2.9 U 308 U 97.5 U 306 U 600 --
Hexachloroethane ug/Kg 3.3 U 308 U 97.5 U 306 U -- --
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Outfall 19 Source Investigation Update

Downstream Upstream

Class Analyte Units Toxicity Bioaccumulation

Manhole AAP912
Outgoing 42" Line

Adj. to Chevron & Schnitzer
FO031018
10/07/03

Manhole AAP831
From manhole

Adj to BNSF Yard
FO031023
10/08/03

-------------------------------------------------------------------------->

Table 3
Basin 19 Inline Solids Sample Results:
Western Branch

Whole Basin
LWG Sample

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

JSCS(1)

Screening Level Values

Western Branch

Manhole AAP910
Incoming 24" Line

Adj to Tube Forging
FO031017
10/07/03

Notes:
J = Estimated value
N = Presumptive evidence of a compound
U = The analyte was not detected above the reported sample quantification limit
R = Rejected
NA = Not analyzed
ND = Not detected
-- = No JSCS screening level available.
µg/Kg = Micrograms per kilogram
mg/Kg = Milligrams per kilogram
(1) JSCS = Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007)
(2) TOC analyzed using Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound; ASTM D4129-82M; EPA 415.1; or EPA 9060.
(3) Mercury analysis by EPA 7471A or WPCL SOP-M-10.01
(4) The toxicity SLV represents the sum of the 2,4' and 4,4' isomers
(5) Estimated Total DDx is the sum of DDE, DDD and DDT
(6) Alpha-Chlordane also is known as cis-Chlordane.  Beta-Chlordane also is known as trans-Chlordane.
(7) Total Chlordane is the sum of alpha-, and beta-isomers.
(8) Total PCBs and PAHs are calculated by assigning "0" to undetected constituents.
(9)Refer to Anchor and Integral.  2008.  Portland Harbor RI/FS.  Round 3A and 3B Stormwater Data Report, for all 209 congener results. 
(10) Benzofluoranthenes include benzo(b)fluoranthene and benzo(k)fluoranthene.
(11)  Additional SVOCs and VOCs that were analyzed in samples collected in 2003 are not listed; all results were ND (see Appendix A).

= concentration exceeds JSCS Toxicity Screening Level Value.
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value.
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Outfall 19 Source Investigation Update

Class Analyte Units Toxicity Bioaccumulation
Total Organic Carbon(2)

TOC % 5.57 0.393 NA 15.9 3.69 8.27 0.866 -- --

Total Solids (EPA 160.3M or SM 2540G)
TS % 47.1 81.2 51.3 46.2 15.6 25 79.8 -- --

Metals (EPA 6010/6020)
Aluminum mg/Kg 9220 NA NA NA NA NA NA -- --
Antimony mg/Kg 2.58 J NA NA NA NA NA NA 64 --
Arsenic mg/Kg 5.6 12.2 NA NA 137 67.3 4.36 33 7
Barium mg/Kg NA 228 NA NA 3950 324 NA -- --
Cadmium mg/Kg 2.07 J 1.23 NA NA 94.5 2.55 0.75 4.98 1
Chromium mg/Kg 74.3 262 NA NA 96.6 72.8 65.9 111 --
Copper mg/Kg 164 3310 NA NA 620 144 72.4 149 --
Lead mg/Kg 139 J 3690 NA NA 260 226 81.3 128 17
Mercury(3) mg/Kg 0.213 0.917 NA NA 0.347 0.277 0.047 1.06 0.07
Nickel mg/Kg 30.4 NA NA NA NA NA NA 48.6 --
Selenium mg/Kg 0.4 J 1 U NA NA 4.36 1.02 NA 5 2
Silver mg/Kg 0.733 34.9 NA NA 76.9 145 NA 5 --
Zinc mg/Kg 964 J 733 NA NA 22100 850 338 459 --

Organochlorine Pesticides (EPA 8081A or 8082)
2,4'-DDD µg/Kg 3.3 U NA NA NA NA NA NA -- --
2,4'-DDE µg/Kg 0.93 U NA NA NA NA NA NA -- --
2,4'-DDT µg/Kg 6.6 U NA NA NA NA NA NA -- --
4,4'-DDD µg/Kg 4.1 U 22.4 U NA NA 153 U 57.6 U 22.7 U -- --
4,4'-DDE µg/Kg 6.3 NJ 22.4 U NA NA 153 U 57.6 U 22.7 U -- --
4,4'-DDT µg/Kg 25 U 36.7 NA NA 153 U 57.6 U 22.7 U -- --
DDD(4) µg/Kg 4.1 U ND NA NA ND ND ND 31.3 0.33
DDE(4) µg/Kg 6.3 NJ ND NA NA ND ND ND 28 0.33
DDT(4) µg/Kg 25 U 36.7 NA NA ND ND ND 62.9 0.33

Estimated Total DDx(5) µg/Kg 6.3 NJ 36.7 NA NA ND ND ND -- 0.33
Aldrin µg/Kg 2.5 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U 40 --
alpha-Endosulfan µg/Kg 7.9 U 22.4 U NA NA 76.6 U 28.8 U 11.4 U -- --
alpha-Hexachlorocyclohexane µg/Kg 4.1 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U -- --
beta-Endosulfan µg/Kg 12 U 22.4 U NA NA 76.6 U 57.6 U 22.7 U -- --
beta-Hexachlorocyclohexane µg/Kg 14 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U -- --
alpha-Chlordane(6) µg/Kg 0.63 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U -- --
beta-Chlordane(6) µg/Kg 8 11.2 U NA NA 76.6 U 38.3 11.4 U -- --

Total Chlordane(7) µg/Kg 8 ND NA NA ND 38.3 ND 17.6 0.37
Chlordane (tech) µg/Kg NA NA NA NA NA NA NA
cis-Nonachlor µg/Kg 7.7 U NA NA NA NA NA NA -- --
delta-Hexachlorocyclohexane µg/Kg 2.3 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U -- --
Dieldrin µg/Kg 4.1 U 22.4 U NA NA 153 U 57.6 U 22.7 U 61.8 0.0081

Whole Basin
LWG Sample

Manhole AAP918
Incoming 48" Line

FO031019
10/07/03

Sampling Manhole at Former Calbag Site
Outgoing 21" Line Manhole AAP932

Incoming 18" Line
FO031021
10/07/03

-------------------------------------------------------------------------------------------------------------------------

North Private Line South Private Line

FO08655
06/02/08

Upstream

Manhole AMZ077
Outgoing 27" Line

FO031024
10/08/03

NW YeonNW Kittridge Main 
Line Calbag Metals Lateral

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

FO070810
06/18/07

JSCS(1)

Screening Level Values

Table 4
Basin 19 Inline Solids Sample Results:
Eastern Branch - NW Kittridge and NW Yeon Lines

Downstream------------------------------

Manhole AAP931
Incoming 18" Line

FO031020
10/07/03
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Outfall 19 Source Investigation Update

Class Analyte Units Toxicity Bioaccumulation

Whole Basin
LWG Sample

Manhole AAP918
Incoming 48" Line

FO031019
10/07/03

Sampling Manhole at Former Calbag Site
Outgoing 21" Line Manhole AAP932

Incoming 18" Line
FO031021
10/07/03

-------------------------------------------------------------------------------------------------------------------------

North Private Line South Private Line

FO08655
06/02/08

Upstream

Manhole AMZ077
Outgoing 27" Line

FO031024
10/08/03

NW YeonNW Kittridge Main 
Line Calbag Metals Lateral

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

FO070810
06/18/07

JSCS(1)

Screening Level Values

Table 4
Basin 19 Inline Solids Sample Results:
Eastern Branch - NW Kittridge and NW Yeon Lines

Downstream------------------------------

Manhole AAP931
Incoming 18" Line

FO031020
10/07/03

Endosulfan sulfate µg/Kg 14 U 22.4 U NA NA 153 U 57.6 U 22.7 U -- --
Endrin µg/Kg 1.5 U 22.4 U NA NA 153 U 57.6 U 22.7 U 207 --
Endrin aldehyde µg/Kg 4.9 NJ 22.4 U NA NA 153 U 57.6 U 22.7 U -- --
Endrin ketone µg/Kg 0.59 U 22.4 U NA NA 76.6 U 28.8 U 11.4 U -- --
gamma-Hexachlorocyclohexane µg/Kg 2 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U 4.99 --
Heptachlor µg/Kg 4.1 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U 10 --
Heptachlor epoxide µg/Kg 4.9 U 11.2 U NA NA 76.6 U 28.8 U 11.4 U 16 --
Methoxychlor µg/Kg 7.7 U 112 U NA NA 766 U 288 U 114 U -- --
Mirex µg/Kg 2.5 U NA NA NA NA NA NA -- --
oxy-Chlordane µg/Kg 13 U NA NA NA NA NA NA -- --
Toxaphene µg/Kg 290 U 1120 U NA NA 7660 U 2880 U 1140 U -- --
trans-Nonachlor µg/Kg 6.9 J NA NA NA NA NA NA -- --

Herbicides (EPA 8151A)
2,4,5-T µg/Kg 85 U NA NA NA NA NA NA -- --
2,4-D µg/Kg 110 U NA NA NA NA NA NA -- --
2,4-DB µg/Kg 800 U NA NA NA NA NA NA -- --
Dalapon µg/Kg 660 U NA NA NA NA NA NA -- --
Dicamba µg/Kg 75 U NA NA NA NA NA NA -- --
Dichlorprop µg/Kg 64 U NA NA NA NA NA NA -- --
Dinoseb µg/Kg 140 U NA NA NA NA NA NA -- --
MCPA µg/Kg 11000 U NA NA NA NA NA NA -- --
MCPP µg/Kg 5400 U NA NA NA NA NA NA -- --
Silvex µg/Kg 77 U NA NA NA NA NA NA -- --

Polychlorinated Biphenyl Congeners (EPA 1668A)
Total PCBs (8)(9) ug/Kg 214 J NA NA 2360 NA NA NA 676 0.39

Polychlorinated Biphenyls (PCBs) (EPA 8082)
Aroclor 1016 µg/Kg NA 110 U 32 U NA 516 U 329 U 112 U 530 --
Aroclor 1221 µg/Kg NA 220 U 63 U NA 1030 U 657 U 225 U -- --
Aroclor 1232 µg/Kg NA 110 U 32 U NA 516 U 329 U 112 U -- --
Aroclor 1242 µg/Kg NA 110 U 32 U NA 516 U 329 U 112 U -- --
Aroclor 1248 µg/Kg NA 110 U 190 NA 516 U 329 U 112 U 1500 --
Aroclor 1254 µg/Kg NA 110 U 32 U NA 516 U 329 U 112 U 300 --
Aroclor 1260 µg/Kg NA 231 440 NA 516 U 242 J 112 U 200 --
Aroclor 1262 µg/Kg NA NA 32 U NA NA NA NA -- --
Aroclor 1268 µg/Kg NA NA 120 U NA NA NA NA -- --

Total PCBs(8) µg/Kg NA 231 630 NA ND 242 J ND 676 0.39
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Outfall 19 Source Investigation Update

Class Analyte Units Toxicity Bioaccumulation

Whole Basin
LWG Sample

Manhole AAP918
Incoming 48" Line

FO031019
10/07/03

Sampling Manhole at Former Calbag Site
Outgoing 21" Line Manhole AAP932

Incoming 18" Line
FO031021
10/07/03

-------------------------------------------------------------------------------------------------------------------------

North Private Line South Private Line

FO08655
06/02/08

Upstream

Manhole AMZ077
Outgoing 27" Line

FO031024
10/08/03

NW YeonNW Kittridge Main 
Line Calbag Metals Lateral

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

FO070810
06/18/07

JSCS(1)

Screening Level Values

Table 4
Basin 19 Inline Solids Sample Results:
Eastern Branch - NW Kittridge and NW Yeon Lines

Downstream------------------------------

Manhole AAP931
Incoming 18" Line

FO031020
10/07/03

Polynuclear Aromatic Hydrocarbons (EPA 8270C or 8270-SIM)
2-Methylnaphthalene µg/Kg R 24.4 UJ NA NA 34.3 U 208 U 73.2 U 200 --
Acenaphthene µg/Kg 160 J 75.4 UJ NA NA 34.3 U 208 U 73.2 U 300 --
Acenaphthylene µg/Kg R 95.8 J NA NA 34.3 U 208 U 73.2 U 200 --
Anthracene µg/Kg 300 J 73.6 J NA NA 34.3 U 208 U 73.2 U 845 --
Benzo(a)anthracene µg/Kg 1100 J 280 J NA NA 17.6 J 208 U 73.2 U 1050 --
Benzo(a)pyrene µg/Kg 1100 J 75.4 UJ NA NA 34.3 U 893 73.2 U 1450 --
Benzo(b)fluoranthene µg/Kg 1800 J NA NA NA NA NA NA -- --
Benzo(g,h,i)perylene µg/Kg 1700 J 75.4 UJ NA NA 34.3 U 208 U 73.2 U 300 --
Benzo(k)fluoranthene µg/Kg 500 J NA NA NA NA NA NA 13000 --
Benzofluoranthenes (10) µg/Kg NA 350 J NA NA 73.8 790 553 -- --
Chrysene µg/Kg 1700 J 292 J NA NA 34.3 U 208 U 73.2 U 1290 --
Dibenzo(a,h)anthracene µg/Kg R 75.4 UJ NA NA 34.3 U 208 U 73.2 U 1300 --
Fluoranthene µg/Kg 2200 J 372 J NA NA 48.1 412 234 2230 37000
Fluorene µg/Kg 130 J 75.4 UJ NA NA 34.3 U 208 U 73.2 U 536 --
Indeno(1,2,3-cd)pyrene µg/Kg 1100 J 75.4 UJ NA NA 34.3 U 208 U 73.2 U 100 --
Naphthalene µg/Kg R 75.4 UJ NA NA 34.3 U 208 U 73.2 U 561 --
Phenanthrene µg/Kg 1200 J 135 J NA NA 26.7 J 139 J 110 1170 --
Pyrene µg/Kg 2500 J 552 J NA NA 52 532 649 1520 1900

Total PAHs(8) µg/Kg 15490 J 2150 J NA NA 218.2 J 2766 J 1546 -- --

Phthalates (EPA 8270C or 8270-SIM)
Bis(2-ethylhexyl) phthalate (BEHP) µg/Kg 20000 J 1050 J NA NA 941 2200 1470 800 330
Butylbenzyl phthalate µg/Kg 2500 J 377 UJ NA NA 1040 U 172 U 366 U -- --
Dibutyl phthalate µg/Kg 850 J 302 UJ NA NA 831 U 137 U 293 U 100 60
Diethyl phthalate µg/Kg R 302 UJ NA NA 831 U 137 U 293 U 600 --
Dimethyl phthalate µg/Kg 3900 J 302 UJ NA NA 831 U 137 U 293 U -- --
Di-n-octyl phthalate µg/Kg 1400 J 302 UJ NA NA 831 U 137 U 293 U -- --

Semivolatile Organic Compounds (EPA 8081A or 8270-SIM) (11)

Dibenzofuran µg/Kg R 302 UJ NA NA 137 U 831 U 293 U -- --
Hexachlorobenzene µg/Kg 1.4 U 302 UJ NA NA 137 U 831 U 293 U 100 19
Hexachlorobutadiene µg/Kg 2.9 U 302 UJ NA NA 137 U 831 U 293 U 600 --
Hexachloroethane µg/Kg 3.3 U 302 UJ NA NA 137 U 831 U 293 U -- --

Notes:
J = Estimated value
N = Presumptive evidence of a compound
U = The analyte was not detected above the reported sample quantification limit
R = Rejected
NA = Not analyzed
ND = Not detected
-- = No JSCS screening level available.
µg/Kg = Micrograms per kilogram
mg/Kg = Milligrams per kilogram
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Class Analyte Units Toxicity Bioaccumulation

Whole Basin
LWG Sample

Manhole AAP918
Incoming 48" Line

FO031019
10/07/03

Sampling Manhole at Former Calbag Site
Outgoing 21" Line Manhole AAP932

Incoming 18" Line
FO031021
10/07/03

-------------------------------------------------------------------------------------------------------------------------

North Private Line South Private Line

FO08655
06/02/08

Upstream

Manhole AMZ077
Outgoing 27" Line

FO031024
10/08/03

NW YeonNW Kittridge Main 
Line Calbag Metals Lateral

Manhole AAP918
Outgoing 42" Line

LW3-STW-S10-CF19
07/03/07

FO070810
06/18/07

JSCS(1)

Screening Level Values

Table 4
Basin 19 Inline Solids Sample Results:
Eastern Branch - NW Kittridge and NW Yeon Lines

Downstream------------------------------

Manhole AAP931
Incoming 18" Line

FO031020
10/07/03

(1) JSCS = Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007)
(2) TOC analyzed using Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound; ASTM D4129-82M; EPA 415.1; or EPA 9060.
(3) Mercury analysis by EPA 7471A or WPCL SOP-M-10.01
(4) The toxicity SLV represents the sum of the 2,4' and 4,4' isomers
(5) Estimated Total DDx is the sum of DDE, DDD and DDT
(6) Alpha-Chlordane also is known as cis-Chlordane.  Beta-Chlordane is also known as trans-Chlordane.
(7) Total Chlordane is the sum of alpha-, and beta-isomers.
(8) Total PCBs and PAHs are calculated by assigning "0" to undetected constituents.

(10) Benzofluoranthenes include benzo(b)fluoranthene and benzo(k)fluoranthene.
(11)  Additional SVOCs and VOCs that were analyzed in samples collected in 2003 are not listed; all results were ND.

= concentration exceeds JSCS Toxicity Screening Level Value.
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value.

(9)Refer to Anchor and Integral, 2008, Portland Harbor RI/FS, Round 3A and 3B Stormwater Data Report, for individual congener results in the LWG sample.  Refer to BES, 2009a, City Outfall Basin 19 Inline Solids 
Sampling at the Former Calbag Metals Site, for individual congener results in the City sample. 
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Downstream

Class Analyte Units Toxicity Bioaccumulation
Total Organic Carbon(2)

TOC % 0.667 NA NA NA NA NA NA NA NA NA NA NA 7.64 6.4 5.42 -- --

Total Solids (EPA 160.3M or SM 2540G)
TS % 76 NA NA NA NA NA NA NA NA NA NA NA 49 (43.2) 68.8 (68.4) 34.6 (40.1) -- --

Metals (EPA 6010/6020)
Aluminum mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
Antimony mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA 56.7 3.84 3.68 64 --
Arsenic mg/Kg 8.08 NA NA NA NA NA NA NA NA NA NA NA 3.92 5.44 3.95 33 7
Barium mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
Cadmium mg/Kg 0.77 NA NA NA NA NA NA NA NA NA NA NA 1.57 0.47 0.72 4.98 1
Chromium mg/Kg 63.1 NA NA NA NA NA NA NA NA NA NA NA 52.1 60.8 71.6 111 --
Copper mg/Kg 64.3 NA NA NA NA NA NA NA NA NA NA NA 60.9 114 158 149 --
Lead mg/Kg 27 NA NA NA NA NA NA NA NA NA NA NA 111 128 140 128 17
Mercury(3) mg/Kg 0.033 NA NA NA NA NA NA NA NA NA NA NA 0.156 0.085 0.169 1.06 0.07
Nickel mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA 25.1 31.8 31.9 48.6 --
Selenium mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5 2
Silver mg/Kg NA NA NA NA NA NA NA NA NA NA NA NA 0.22 1.79 0.8 5 --
Zinc mg/Kg 208 NA NA NA NA NA NA NA NA NA NA NA 438 307 458 459 --

Organochlorine Pesticides (EPA 8081A or 8082)
2,4'-DDD ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
2,4'-DDE ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
2,4'-DDT ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
4,4'-DDD ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
4,4'-DDE ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
4,4'-DDT ug/Kg 22.6 U 89.3 U 426 U 418 U 463 U 457 U 500 U 89.8 U 85.4 U 80.9 U 718 U 336 U NA NA NA -- --
DDD(4) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA 31.3 0.33
DDE(4) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA 28 0.33
DDT(4) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA 62.9 0.33

Estimated Total DDx(5) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA -- 0.33
Aldrin ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 70.2 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 40 --
alpha-Endosulfan ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
alpha-Hexachlorocyclohexane ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
beta-Endosulfan ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
beta-Hexachlorocyclohexane ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
alpha-Chlordane(6) ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
beta-Chlordane(6) ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --

Total Chlordane(7) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA 17.6 0.37
Chlordane (tech) ug/Kg U 2000 U 1910 U 1870 U 2070 U 2050 U 3210 U 2010 U 1910 U 1810 U 3210 U 1500 U NA NA NA
cis-Nonachlor ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
delta-Hexachlorocyclohexane ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
Dieldrin ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 61.8 0.0081
Endosulfan sulfate ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA -- --
Endrin ug/Kg 22.6 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 207 --
Endrin aldehyde ug/Kg 22.6 U 89.3 U 426 U 418 U 426 U 457 U 500 U 89.8 U 85.4 U 80.9 U 718 U 336 U NA NA NA -- --
Endrin ketone ug/Kg 22.6 U 89.3 U 426 U 418 U 426 U 457 U 500 U 89.8 U 85.4 U 80.9 U 718 U 336 U NA NA NA -- --
gamma-Hexachlorocyclohexane ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 4.99 --
Heptachlor ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 10 --
Heptachlor epoxide ug/Kg 11.3 U 89.3 U 85.3 U 83.7 U 92.6 U 91.3 U 100 U 89.8 U 85.4 U 80.9 U 144 U 67.2 U NA NA NA 16 --
Methoxychlor ug/Kg 113 U 89.3 U 426 U 418 U 463 U 457 U 500 U 89.8 U 85.4 U 80.9 U 718 U 336 U NA NA NA -- --
Mirex ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
oxy-Chlordane ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
Toxaphene ug/Kg 1130 U 2670 U 2550 U 2500 U 2760 U 2730 U 2990 U 2680 U 2550 U 2410 U 4280 U 2000 U NA NA NA -- --
trans-Nonachlor ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --

Polychlorinated Biphenyls (PCBs) (EPA 8082)
Aroclor 1016 ug/Kg 117 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 15 U 530 --
Aroclor 1221 ug/Kg 234 U 100 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 30 U -- --
Aroclor 1232 ug/Kg 117 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 15 U -- --
Aroclor 1242 ug/Kg 117 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 21 15 U -- --
Aroclor 1248 ug/Kg 117 U 50 U 10 U 10 U 47 22 10 U 10 U 10 U 10 U 20 24 10 U 10 U 15 U 1500 --
Aroclor 1254 ug/Kg 117 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 15 U 300 --
Aroclor 1260 ug/Kg 117 U 137 15 11 40 25 10 U 10 U 10 U 10 U 29 67 10 U 11 15 U 200 --
Aroclor 1262 ug/Kg NA 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 15 U -- --
Aroclor 1268 ug/Kg NA 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 15 U -- --

Total PCBs(8) ug/Kg ND 137 15 11 87 47 ND ND ND ND 49 91 ND 32 ND 676 0.39

Catch Basin AMZ188
Adj. to Brazil

FO060551
05/02/06

Catch Basin AMZ192
Adj. to Greenway

FO070815
06/22/07

Catch Basin ANF207
Adj. to Greenway

FO070816
06/22/07

Catch Basin AAT525
SE of Greenway

FO070817
06/22/07

JSCS (1)

Screening Level Values

Upstream----------------------------------------------------------------------------------------------------------------------------------------------------------------------------->

Catch Basin AMZ147
NW of PGE-FP

(Drains to AAT496)
FO060545
05/02/06

Table 5
Basin 19 Inline Solids Sample Results:
Eastern Branch - Active Lines in NW St. Helens

Manhole AAT496
From Manhole

FO031022
10/8/03

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Outgoing 30" Line
FO060547
05/02/06

FO060543
05/02/06

FO060553
(duplicate sample)

05/02/06

Manhole AAT496
Incoming 30" Line from St Helens

Catch Basin ANB320
NW of PGE-FP 

(Drains to AAT496)
FO060546
05/02/06

Catch Basin ANB502
Adj. to PGE- FP

(Drains to AAT498)
FO060552
05/02/06

Manhole AAT427
From Manhole

(Drains to AAT496)
FO060544
05/02/06

Incoming 30" Line
FO060548
05/02/06

Manhole AAT497
(Drains to AAT496)

Outgoing 30" Line
FO060549
05/02/06

Incoming 30" Line
FO060550
05/02/06

Manhole AAT498
(Drains to AAT497)
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Outfall Basin 19 Source Investigation Update

Downstream

Class Analyte Units Toxicity Bioaccumulation

Catch Basin AMZ188
Adj. to Brazil

FO060551
05/02/06

Catch Basin AMZ192
Adj. to Greenway

FO070815
06/22/07

Catch Basin ANF207
Adj. to Greenway

FO070816
06/22/07

Catch Basin AAT525
SE of Greenway

FO070817
06/22/07

JSCS (1)

Screening Level Values

Upstream----------------------------------------------------------------------------------------------------------------------------------------------------------------------------->

Catch Basin AMZ147
NW of PGE-FP

(Drains to AAT496)
FO060545
05/02/06

Table 5
Basin 19 Inline Solids Sample Results:
Eastern Branch - Active Lines in NW St. Helens

Manhole AAT496
From Manhole

FO031022
10/8/03

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Outgoing 30" Line
FO060547
05/02/06

FO060543
05/02/06

FO060553
(duplicate sample)

05/02/06

Manhole AAT496
Incoming 30" Line from St Helens

Catch Basin ANB320
NW of PGE-FP 

(Drains to AAT496)
FO060546
05/02/06

Catch Basin ANB502
Adj. to PGE- FP

(Drains to AAT498)
FO060552
05/02/06

Manhole AAT427
From Manhole

(Drains to AAT496)
FO060544
05/02/06

Incoming 30" Line
FO060548
05/02/06

Manhole AAT497
(Drains to AAT496)

Outgoing 30" Line
FO060549
05/02/06

Incoming 30" Line
FO060550
05/02/06

Manhole AAT498
(Drains to AAT497)

Polynuclear Aromatic Hydrocarbons (EPA 8270C or 8270-SIM)
2-Methylnaphthalene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 80 12 9.9 200 --
Acenaphthene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 12 15 9.1 300 --
Acenaphthylene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 5.8 10 4.4 200 --
Anthracene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 29 46 30 845 --
Benzo(a)anthracene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 100 180 91 1050 --
Benzo(a)pyrene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 95 180 92 1450 --
Benzo(b)fluoranthene ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA 130 250 130 -- --
Benzo(g,h,i)perylene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 110 190 110 300 --
Benzo(k)fluoranthene ug/Kg NA NA NA NA NA NA NA NA NA NA NA NA 39 93 37 13000 --
Benzofluoranthenes (9) ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA -- --
Chrysene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 130 280 130 1290 --
Dibenzo(a,h)anthracene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 22 36 24 1300 --
Fluoranthene ug/Kg 78.5 J NA NA NA NA NA NA NA NA NA NA NA 290 500 320 2230 37000
Fluorene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 12 17 12 536 --
Indeno(1,2,3-cd)pyrene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 98 200 100 100 --
Naphthalene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 87 24 17 561 --
Phenanthrene ug/Kg 79.8 U NA NA NA NA NA NA NA NA NA NA NA 160 240 160 1170 --
Pyrene ug/Kg 111 NA NA NA NA NA NA NA NA NA NA NA 280 390 230 1520 1900

Total PAHs(8) ug/Kg 189.5 J NA NA NA NA NA NA NA NA NA NA NA 1680 2663 1506 -- --

Phthalates (EPA 8270C or 8270-SIM)
Bis(2-ethylhexyl) phthalate (BEHP) ug/Kg 549 NA NA NA NA NA NA NA NA NA NA NA 2500 2100 3800 800 330
Butylbenzyl phthalate ug/Kg 399 U NA NA NA NA NA NA NA NA NA NA NA 3900 1100 4600 -- --
Dibutyl phthalate ug/Kg 319 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U 100 60
Diethyl phthalate ug/Kg 319 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U 600 --
Dimethyl phthalate ug/Kg 319 U NA NA NA NA NA NA NA NA NA NA NA 250 J 200 U 410 -- --
Di-n-octyl phthalate ug/Kg 319 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U -- --

Semivolatile Organic Compounds (EPA 8081A or 8270-SIM) (10)

Dibenzofuran (EPA 8270 SIM) ug/Kg 319 U NA NA NA NA NA NA NA NA NA NA NA 22 36 8.2 -- --
Hexachlorobenzene ug/Kg 120 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U 100 19
Hexachlorobutadiene ug/Kg 120 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U 600 --
Hexachloroethane ug/Kg 120 U NA NA NA NA NA NA NA NA NA NA NA 120 U 100 U 130 U -- --

Notes:
J = Estimated value
U = The analyte was not detected above the reported sample quantification limit
NA = Not analyzed
ND = Not detected
-- = No JSCS screening level available.
ug/Kg = Micrograms per kilogram
mg/Kg = Milligrams per kilogram
(1) JSCS = Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007)
(2) TOC analyzed using Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound; ASTM D4129-82M; EPA 415.1; or EPA 9060.
(3) Mercury analysis by EPA 7471A or WPCL SOP-M-10.01
(4) The toxicity SLV represents the sum of the 2,4' and 4,4' isomers
(5) Estimated Total DDx is the sum of DDE, DDD and DDT
(6) Alpha-Chlordane also is known as cis-Chlordane.  Beta-Chlordane also is known as trans-Chlordane.
(7) Total Chlordane is the sum of alpha-, and beta-isomers.
(8) Total PCBs and PAHs are calculated by assigning "0" to undetected constituents.
(9) Benzofluoranthenes include benzo(b)fluoranthene and benzo(k)fluoranthene.
(10)  Additional SVOCs and VOCs that were analyzed in samples collected in 2003 are not listed; all results were ND.

= concentration exceeds JSCS Toxicity Screening Level Value.
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value.

June 2010 Page 2 of 2
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Downstream Upstream  

Class Analyte Units Toxicity Bioaccumulation
Organochlorine Pesticides (EPA 8081A)

2,4'-DDD µg/Kg NA NA NA NA -- --
2,4'-DDE µg/Kg NA NA NA NA -- --
2,4'-DDT µg/Kg NA NA NA NA -- --
4,4'-DDD µg/Kg 21 2.6 U 3.7 2.1 U -- --
4,4'-DDE µg/Kg 49 5.2 8.4 2.1 U -- --
4,4'-DDT µg/Kg 290 34 62 41 -- --
DDD(2) µg/Kg 21 ND 3.7 ND 31.3 0.33
DDE(2) µg/Kg 49 5.2 8.4 ND 28 0.33
DDT(2) µg/Kg 290 34 62 41 62.9 0.33

Estimated Total DDx(3) µg/Kg 360 39.2 74.1 41 -- 0.33
Aldrin µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U 40 --
alpha-Endosulfan µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U -- --
alpha-Hexachlorocyclohexane µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U -- --
beta-Endosulfan µg/Kg 12 U 2.6 U 2.8 U 2.1 U -- --
beta-Hexachlorocyclohexane µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U -- --
alpha-Chlordane(4) µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U -- --
beta-Chlordane(4) µg/Kg 5.8 U 1.3 U 1.4 U 2.8 -- --

Total Chlordane(5) µg/Kg ND ND ND 2.8 17.6 0.37
Chlordane (tech) µg/Kg NA NA NA NA
cis-Nonachlor µg/Kg NA NA NA NA -- --
delta-Hexachlorocyclohexane µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U -- --
Dieldrin µg/Kg 12 U 2.6 U 9.2 12 61.8 0.0081
Endosulfan sulfate µg/Kg 12 U 2.6 U 2.8 U 1.1 U -- --
Endrin µg/Kg 12 U 2.6 U 2.8 U 2.1 U 207 --
Endrin aldehyde µg/Kg 28 U 2.6 U 2.8 U 9.6 -- --
Endrin ketone µg/Kg 48 U 2.6 U 2.8 U 27 -- --
gamma-Hexachlorocyclohexane µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U 4.99 --
Heptachlor µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U 10 --
Heptachlor epoxide µg/Kg 5.8 U 1.3 U 1.4 U 1.1 U 16 --
Methoxychlor µg/Kg 58 U 13 U 14 U 11 U -- --
Mirex µg/Kg NA NA NA NA -- --
oxy-Chlordane µg/Kg NA NA NA NA -- --
Toxaphene µg/Kg 580 U 130 U 140 U 110 U -- --
trans-Nonachlor µg/Kg NA NA NA NA -- --

Polychlorinated Biphenyls (PCBs) (EPA 8082)
Aroclor 1016 µg/Kg 50 U 10 U 50 U 50 U 530 --
Aroclor 1221 µg/Kg 100 U 20 U 100 U 100 U -- --
Aroclor 1232 µg/Kg 50 U 10 U 50 U 50 U -- --
Aroclor 1242 µg/Kg 50 U 10 U 50 U 50 U -- --
Aroclor 1248 µg/Kg 50 U 10 U 50 U 50 U 1500 --
Aroclor 1254 µg/Kg 50 U 10 U 50 U 50 U 300 --
Aroclor 1260 µg/Kg 515 187 771 679 200 --
Aroclor 1262 µg/Kg 50 U 10 U 50 U 50 U -- --
Aroclor 1268 µg/Kg 50 U 10 U 50 U 50 U -- --

Total PCBs(6) µg/Kg 515 187 771 679 676 0.39

Table 6
Basin 19 Inline Solids Sample Results:
Eastern Branch - Abandoned Lines in NW St. Helens

JSCS(1)

Screening Level Values

From abandoned 6" line
IL-19-6IN-1006-1

FO061296
10/11/06

From abandoned 6" line
IL-19-6IN-1006-2

FO061297
10/11/06

From abandoned 6" line
IL-19-6IN-1006-3

FO061298
10/11/06

From abandoned 12" line
IL-19-12IN-1006-4

FO061299
10/11/06

----------------------------------------------------------------------------------------
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Downstream Upstream  

Class Analyte Units Toxicity Bioaccumulation

Table 6
Basin 19 Inline Solids Sample Results:
Eastern Branch - Abandoned Lines in NW St. Helens

JSCS(1)

Screening Level Values

From abandoned 6" line
IL-19-6IN-1006-1

FO061296
10/11/06

From abandoned 6" line
IL-19-6IN-1006-2

FO061297
10/11/06

From abandoned 6" line
IL-19-6IN-1006-3

FO061298
10/11/06

From abandoned 12" line
IL-19-12IN-1006-4

FO061299
10/11/06

----------------------------------------------------------------------------------------

Notes:
U = The analyte was not detected above the reported sample quantification limit
NA = Not analyzed
ND = Not detected
-- = No JSCS screening level available.
µg/Kg = Micrograms per kilogram
(1) JSCS = Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007)
(2) The toxicity SLV represents the sum of the 2,4' and 4,4' isomers
(3) Estimated Total DDx is the sum of DDE, DDD and DDT
(4) Alpha-Chlordane also is known as cis-Chlordane.  Beta-Chlordane is also known as trans-Chlordane.
(5) Total Chlordane is the sum of alpha-, and beta-isomers.
(6) Total PCBs are calculated by assigning "0" to undetected constituents.

= concentration exceeds JSCS Toxicity Screening Level Value.
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value.
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Figure 2. Timeline of Basin 19 Source Investigation/Control Measures
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Outfall 19 Inline Sediment Investigation Data Report 
PREPARED FOR: Dawn Sanders/City of Portland 

PREPARED BY: CH2M HILL 

DATE: July 30, 2004 

 

1.0 Introduction 
This memo presents a summary of field activities, field observations, and analytical data 
associated with the October 2003 inline solids investigation conducted by the City of 
Portland (City) Bureau of Environmental Services (BES) in stormwater drainage basin 19. 
Pursuant to the September 18, 2003, verbal approval given by the Oregon Department of 
Environmental Quality (DEQ) (personal communication between Rod Struck of DEQ and 
Dawn Sanders of BES, October 6, 2003), the City collected inline solids samples in Basin 19 
between October 7 and October 9, 2003. 

The inline solids investigation in Basin 19 was intended to evaluate the nature and extent of 
environmental contamination that may enter or has entered the City’s stormwater 
conveyance system, and thus potentially affect sediment quality in the Willamette River. 
The purpose of the investigation was to identify subbasins with substantially higher 
concentrations of chemicals that indicate further investigation of upland sources is 
warranted within that subbasin. 

Sampling was conducted in accordance with the Sampling and Analysis Plan—Inline Solids in 
Basins M-1 and 18 (SAP) (CH2M HILL, August 2003). Sampling locations were selected to 
characterize subbasins that may require additional source investigation. Figure A-1 shows 
the locations that were chosen. Inline solids samples were collected during no-flow or low-
flow conditions, and sampling was not conducted in areas where standing river water 
(resulting from high river stages) had backed up the stormwater line. Samples were 
collected from eight locations and analyzed for total metals (arsenic, cadmium, chromium, 
copper, lead, mercury, and zinc), polynuclear aromatic hydrocarbons (PAHs), semivolatile 
organic compounds (SVOCs), polychlorinated biphenyls (PCBs), total petroleum 
hydrocarbons (TPHs), pesticides, and total organic carbon (TOC). The City of Portland 
Water Pollution Control Laboratory analyzed samples for metals, PAHs, and TPHs and 
contracted all other analyses to Severn Trent Laboratories (STL). Laboratory methods and 
target detection limits were presented in the SAP. 

2.0 Inline Solids Investigation 
This section presents field observations noted during inline solids sampling and data results 
of inline solids samples collected by the City in Basin 19 between October 7, 2003, and 
October 9, 2003. 
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2.1 Field Observations 
Field observations for Basin 19 are presented in Table A-1. The table includes the sample 
identification (ID) number and entrance node (manhole) location, upstream subbasin, solids 
description, and comments. Observations for each sample were recorded by a representative 
of CH2M HILL in a field notebook (Attachment A) and by a representative of the City on 
field data sheets (Attachment B). Photographs of sample locations are shown in 
Attachment C. 

2.2 Data Results 
Data results are summarized in Table A-2 of this memorandum. Corresponding laboratory 
data sheets and a data validation report are presented in Attachments D and E, respectively. 
Samples were analyzed according to the SAP with the following exceptions: 

• Results were reported for more metals than originally requested in four of the samples 
collected because the City metals analyst noticed detections of barium, selenium, and 
silver in the samples. 

• Targeted detection limits were not achieved for PAHs, pesticides, PCBs, SVOCs, and 
TPH. Laboratory narratives indicate detection limits were not achieved because of 
matrix interferences and/or nonhomogeneity. Some pesticide samples required 
dilutions of 100 times. 
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TABLE A-1 
Basin 19 Inline Solids Sampling Observations 

Sample ID/ 
Location 

Upstream 
Subbasin Solids Description Comments 

IL-19-AAP910-1003 
5200 NW Front Avenue 

1 WELL-GRADED SAND WITH 
GRAVEL, dark gray, little or no silt,  
10 percent rounded gravel up to  
½ inch in diameter 

Sample collected 0 to 2 feet upstream of AAP910. 
No standing or flowing water at sample location. 
Light sheen observed on sample. 
Minor (<< 1 percent) anthropomorphic debris observed (green and white paint chips). 

IL-19-AAP0912-1003 
2100 NW Front Avenue 

2 SILT, brown, cohesive-silt formed  
1/8-inch balls when scraped from 
stormwater line 

Sample collected 0 to 14 feet downstream of node. 
Groundwater observed entering stormwater inline 15 feet downstream of node. Black slime observed around line juncture where groundwater was entering 
the line. The sample was collected upstream of where the groundwater was entering. 

IL-19-AAP831-1003 
Chevron Asphalt 

2B WELL-GRADED SAND AND 
GRAVEL, brown, 50 percent angular 
gravel up to 2 inches in diameter, < 5 
percent silt 

Sample collected at node. The node is a 5-foot-by-5-foot-square catch basin. 
Minor (<< 1 percent) amount of anthropomorphic debris (metal screw, metal flakes, glass pieces). 
Minor (< 1 percent) amount of organic debris (leaves, twigs, small pieces of wood). 
No sheen or odor observed. 

IL-19-AAP918-1003 
NW Kittridge and Front 
Avenue 

3 GRAVEL WITH SAND, brown, 1/8- to 
2-inch_diameter, angular, 50 percent 
sand, no silt 

Sample collected 20 to 22 feet upstream of AAP918. 
Water flowing in channels between sediment. A flow rate could not be determined. 
Minor (<< 1 percent) anthropomorphic debris observed (metal shavings up to ½ inch long, small glass pieces). 
Minor (< 1 percent) organic debris observed (twigs). 

IL-19-AAP931-1003 
4488 NW Yeon Avenue 

3A Groundwater precipitate, orange-
brown 

Sample collected in an 18-inch-diameter private line that enters node AAP931 from the south. 
Solids approximately 1/8 inch thick at sample location. 
Small volume recovered (approximately 8 ounces). Two full jars and one half-full jar submitted to laboratory for analysis for metals, semivolatile organic 
compounds (SVOCs), and polychlorinated biphenyls (PCBs). 
No debris or sheen observed in sample. 

IL-19-AAP932-1003 
4488 NW Yeon Avenue 

3B 80 percent root matter, 20 percent silt Sample collected in an 18-inch-diameter private line that enters node AAP932 from the south. 
A thick mat of living roots approximately 2 inches thick covered the bottom of the 18-inch-diameter line and trapped silt in the line. 
No odor or sheen observed. 
Removed larger root debris from sample. 
½ inch of standing water at sample location. 

IL-19-AAZ077-1003 
4465 NW Yeon Avenue 

3C WELL-GRADED SAND, gray with 
white grains, medium grain 

Sample collected 0 to 2 feet downstream of node. 
No odor or debris observed. 
Light sheen observed on sample. 

IL-19-AAT496-1003 
NW St. Helens Road 
and Yeon Avenue 

3D SAND WITH GRAVEL, brown,  
50 percent gravel up to 1 inch in 
diameter, < 5 percent silt 

Sample collected 0 to 2 feet upstream of node in 36-inch-diameter line. 
No odor, debris, or sheen observed. 
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General Chemistry:
Total Organic Carbon mg/kg 5,760 10,300 25,900 3,930 36,900 82,700 6,670 8,660

Total Metals:
Arsenic mg/kg 29 6.0 465 12 137 67 8.1 4.4
Barium mg/kg -- -- 2,740 228 3,950 324 -- --
Cadmium mg/kg 1.1 1.2 18 1.2 95 2.6 0.77 0.75
Chromium mg/kg 36 52 49 262 97 73 63 66
Copper mg/kg 81 126 222 3,310 620 144 64 72
Lead mg/kg 70 107 96 3,690 260 226 27 81
Mercury mg/kg 0.050 0.046 0.38 0.92 0.35 0.28 0.033 0.047
Selenium mg/kg -- -- 2.2 1.0 U 4.4 1.0 -- --
Silver mg/kg -- -- 0.21 35 77 145 -- --
Zinc mg/kg 300 470 4,130 733 22,100 850 208 338

PCBs:
Aroclor-1016 µg/kg 116 U 106 U 410 U 110 U 516 U 329 U 117 U 112 U
Aroclor-1221 µg/kg 231 U 213 U 819 U 220 U 1,030 U 657 U 234 U 225 U
Aroclor-1232 µg/kg 116 U 106 U 410 U 110 U 516 U 329 U 117 U 112 U
Aroclor-1242 µg/kg 116 U 106 U 410 U 110 U 516 U 329 U 117 U 112 U
Aroclor-1248 µg/kg 116 U 106 U 410 U 110 U 516 U 329 U 117 U 112 U
Aroclor-1254 µg/kg 116 U 106 U 410 U 110 U 516 U 329 U 117 U 112 U
Aroclor-1260 µg/kg 116 U 106 U 410 U 231 516 U 242 J 117 U 112 U
Estimated Total PCBs1,5 µg/kg -- -- -- 231 -- 242 -- --

Pesticides:
4,4'-DDD µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
4,4'-DDE µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
4,4'-DDT µg/kg 24 U 203 UJ 81 U 37 153 U 58 U 23 U 23 U
Estimated Total DDTs1,6 µg/kg -- -- -- 37 -- -- -- --
4,4'-Methoxychlor µg/kg 119 U 1,020 UJ 406 U 112 U 766 U 288 U 113 U 114 U
Aldrin µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Alpha-BHC µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
beta-BHC µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Chlordane µg/kg 12 U 102 UJ 41 U 11 U 77 U 38 11 U 11 U
cis-Chlordane µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
delta-BHC µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Dieldrin µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Endosulfan I µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Endosulfan II µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Endosulfan Sulfate µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Endrin µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Endrin Aldehyde µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Endrin Ketone µg/kg 24 U 203 UJ 81 U 22 U 153 U 58 U 23 U 23 U
Heptachlor µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Heptachlor Epoxide µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Lindane µg/kg 12 U 102 UJ 41 U 11 U 77 U 29 U 11 U 11 U
Toxaphene µg/kg 1,190 U 10,200 UJ 4,060 U 1,120 U 7,660 U 2,880 U 1,130 U 1,140 U

TABLE A-2
Analytical Results from Outfall 19 Inline Solids Samples Taken October 8, 2003
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TABLE A-2
Analytical Results from Outfall 19 Inline Solids Samples Taken October 8, 2003

Semivolatile Organic Compounds:
1,2,4-Trichlorobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
1,2-Dichlorobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
1,3-Dichlorobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
1,4-Dichlorobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,4,5-Trichlorophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,4,6-Trichlorophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,4-Dichlorophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,4-Dimethylphenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,4-Dinitrophenol µg/kg 1,530 U 1,540 U 488 U 1,510 UJ 686 U 4,150 U 1,600 U 1,460 U
2,4-Dinitrotoluene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2,6-Dinitrotoluene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2-Chloronaphthalene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
2-Chlorophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2-Methylphenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2-Nitroaniline µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
2-Nitrophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
3&4-Methylphenol µg/kg 612 U 615 U 195 U 603 UJ 274 U 1,660 U 638 U 585 U
3,3'-Dichlorobenzidine µg/kg 612 U 615 U 195 U 603 UJ 274 U 1,660 U 638 U 585 U
3-Nitroaniline µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4,6-Dinitro-2-Methylphenol µg/kg 1,530 U 1,540 U 488 U 1,510 UJ 686 U 4,150 U 1,600 U 1,460 U
4-Bromophenyl Phenyl Ether µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4-Chloro-3-Methylphenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4-Chloroaniline µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4-Chlorophenyl Phenyl Ether µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4-Nitroaniline µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
4-Nitrophenol µg/kg 764 U 769 U 244 U 754 UJ 343 U 2,080 U 798 U 732 U
Benzoic Acid µg/kg 1,530 U 1,540 U 488 U 1,510 UJ 686 U 4,150 U 1,600 U 1,460 U
Benzyl Alcohol µg/kg 382 U 385 U 122 U 377 UJ 172 U 1,040 U 399 U 366 U
Bis(2-Chloroethoxy) Methane µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Bis(2-Chloroethyl) Ether µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Bis(2-Chloroisopropyl) Ether µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Bis(2-Ethylhexyl) Phthalate µg/kg 306 U 308 U 98 U 1,050 J 941 2,200 549 1,470
Butyl Benzyl Phthalate µg/kg 382 U 385 U 122 U 377 UJ 172 U 1,040 U 399 U 366 U
Di-n-Butyl Phthalate µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Di-n-Octyl Phthalate µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Dibenzofuran µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Diethyl Phthalate µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Dimethyl Phthalate µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Hexachlorobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Hexachlorobutadiene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Hexachlorocyclopentadiene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Hexachloroethane µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Isophorone µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
n-Nitrosodi-n-Propylamine µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
n-Nitrosodiphenylamine µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Nitrobenzene µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Pentachlorophenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
Phenol µg/kg 306 U 308 U 98 U 302 UJ 137 U 831 U 319 U 293 U
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TABLE A-2
Analytical Results from Outfall 19 Inline Solids Samples Taken October 8, 2003

LPAHs: 
2-Methylnaphthalene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
Acenaphthene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
Acenaphthylene µg/kg 76 U 77 U 14 J 96 J 34 U 208 U 80 U 73 U
Anthracene µg/kg 40 J 77 U 13 J 74 UJ 34 U 208 U 80 U 73 U
Fluorene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
Naphthalene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
Phenanthrene µg/kg 76 U 64 J 27 135 J 27 J 139 J 80 U 110
HPAHs:
Benzo (a) anthracene µg/kg 76 U 77 U 91 280 J 18 J 208 U 80 U 73 U
Benzo (a) pyrene µg/kg 76 U 77 U 62 75 UJ 34 U 893 80 U 73 U
Benzo (g,h,i) perylene µg/kg 76 U 77 U 188 75 UJ 34 U 208 U 80 U 73 U
Benzofluoranthenes µg/kg 539 77 U 271 350 J 74 790 80 U 553
Chrysene µg/kg 76 U 77 U 67 292 J 34 U 208 U 80 U 73 U
Dibenzo (a,h) anthracene µg/kg 76 U 77 U 24 U 75 UJ 34 U 208 U 80 U 73 U
Fluoranthene µg/kg 131 86 88 372 J 48 412 79 J 234
Indeno (1,2,3-cd) pyrene µg/kg 76 U 77 U 146 75 UJ 34 U 208 U 80 U 73 U
Pyrene µg/kg 125 124 82 552 UJ 52 532 111 649
Estimated Total LPAHs1,2 µg/kg 40 64 54 304 27 139 -- 110
Estimated Total HPAHs1,3 µg/kg 795 210 995 1846 192 2627 190 1436
Estimated Total PAHs1,4 µg/kg 835 274 1049 2150 218 2766 190 1546

TPH - Dx:
Diesel by Dx mg/kg 25 U 250 U 125 U 25 U 150 U 100 U 25 U 50 U
Fuel Oil, #6 mg/kg 50 U 500 U 250 U 50 U 300 U 396 231 100 U
Kerosene                           mg/kg 25 U 250 U 125 U 25 U 150 U 100 U 25 U 50 U
Motor Oil mg/kg 207 1,260 608 641 1,560 1,930 980 1,010

Notes:
    1 Total parameters (LPAHs, HPAHs, PAHs, PCBs, and DDTs) were calculated based on detections only.  Qualifiers are not included on total parameters
     as it is implied that these are estimated quantities.
    2 Total LPAHs: Includes naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, and 2-methylnaphthalene.
    3 Total HPAHs: Includes fluoranthene, pyrene, benzo[a]anthracene, chrysene, benzofluoranthenes, benzo[a]pyrene, indeno[1,2,3-cd]pyrene, 
     dibenz[a,h]anthracene, and benzo[ghi]perylene.
    4 Total PAHs: Represents the sum of Total LPAHs and HPAHs.
    5 Total PCBs:  Includes all aroclors.
    6 Total DDTs: Sum of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

Abbreviations/Definitions:
    -- Not available or applicable
    HPAH high molecular weight polycyclic aromatic hydrocarbons
    LPAH low molecular weight polycyclic aromatic hydrocarbons
    µg/kg micrograms per kilogram
    mg/kg milligrams per kilogram
    NA Not analyzed
    PAH polycyclic aromatic hydrocarbon
    PCB polychlorinated biphenyl
    TPH total petroleum hydrocarbon

Qualifiers:
     J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
     U The analyte was analyzed for, but the analyte was not detected above the reported sample quantitation limit.
     UJ The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and 

may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Photo 1—Basin 19: Sample IL-19-AA910-1003

Photo 2—Basin 19: Sample IL-19-AA910-1003
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Photo 1—Basin 19: Sample IL-19-AAP0912-1003

Photo 2—Basin 19: Sample IL-19-AAP0912-1003
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Photo 1—Basin 19: Sample IL-19-AAP831-1003 

Photo 2—Basin 19: Sample IL-19-AAP831-1003
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Photo 1—Basin 19: Sample IL-19-AAP918-1003

Photo 2—Basin 19: Sample IL-19-AAP918-1003
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Photo 1—Basin 19: Sample IL-19-AP931-1003

Photo 2—Basin 19: Sample IL-19-AAP931-1003
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Photo 1—Basin 19: Sample IL-19-AAP932-1002

Photo 2—Basin 19: Sample IL-19-AAP932-1002
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Photo 1—Basin 19: Sample IL-19-AAZ077-1003

Photo 2—Basin 19: Sample IL-19-AAZ077-1003
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Photo 1—Basin 19: Sample IL-19-AAT496-1003

Photo 2—Basin 19: Sample IL-19-AAT496-1003
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP910-1003

5200 NW FRONT AVE

19_1
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 10 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. Surrogates were not recoverable for Pesticide analysis due to required dilution (100x).

FO031017AH08395

MJH/CJH1020.001IMS File/Invoice #:

11:53

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

1Page:

COMPLETE AND 
VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 82.4 % W/W 0.01 SM 2540 G

METALS  
COPPER 126 mg/Kg dry wt 0.25 EPA 6020
ZINC 470 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (5) BY EPA 6020
ARSENIC 6.02 mg/Kg dry wt 0.50 EPA 6020
CADMIUM 1.16 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 52.4 mg/Kg dry wt 0.50 EPA 6020
LEAD 107 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.046 mg/Kg dry wt 0.010 EPA 6020

NWTPH-Dx
#6 FUEL OIL <500 mg/Kg dry wt 500 NWTPH-Dx
DIESEL <250 mg/Kg dry wt 250 NWTPH-Dx
KEROSENE <250 mg/Kg dry wt 250 NWTPH-Dx
MOTOR OIL 1260 mg/Kg dry wt 500 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 10300 mg/Kg dry wt 39.5 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <203 µg/Kg dry wt 203 EPA 8081
4,4'-DDE <203 µg/Kg dry wt 203 EPA 8081
4,4'-DDT <203 µg/Kg dry wt 203 EPA 8081
Aldrin <102 µg/Kg dry wt 102 EPA 8081
Alpha-BHC <102 µg/Kg dry wt 102 EPA 8081
Alpha-Chlordane <102 µg/Kg dry wt 102 EPA 8081
Beta-BHC <102 µg/Kg dry wt 102 EPA 8081
Delta-BHC <102 µg/Kg dry wt 102 EPA 8081

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:
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Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP910-1003

5200 NW FRONT AVE

19_1
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 10 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. Surrogates were not recoverable for Pesticide analysis due to required dilution (100x).

FO031017AH08395
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11:53

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

2Page:

COMPLETE AND 
VALIDATED

Dieldrin <203 µg/Kg dry wt 203 EPA 8081
Endosulfan I <102 µg/Kg dry wt 102 EPA 8081
Endosulfan II <203 µg/Kg dry wt 203 EPA 8081
Endosulfan Sulfate <203 µg/Kg dry wt 203 EPA 8081
Endrin <203 µg/Kg dry wt 203 EPA 8081
Endrin Aldehyde <203 µg/Kg dry wt 203 EPA 8081
Endrin Ketone <203 µg/Kg dry wt 203 EPA 8081
Gamma-BHC(Lindane) <102 µg/Kg dry wt 102 EPA 8081
Gamma-Chlordane <102 µg/Kg dry wt 102 EPA 8081
Heptachlor <102 µg/Kg dry wt 102 EPA 8081
Heptachlor Epoxide <102 µg/Kg dry wt 102 EPA 8081
Methoxychlor <1020 µg/Kg dry wt 1020 EPA 8081
PCB 1016 <106 µg/Kg dry wt 106 EPA 8081
PCB 1221 <213 µg/Kg dry wt 213 EPA 8081
PCB 1232 <106 µg/Kg dry wt 106 EPA 8081
PCB 1242 <106 µg/Kg dry wt 106 EPA 8081
PCB 1248 <106 µg/Kg dry wt 106 EPA 8081
PCB 1254 <106 µg/Kg dry wt 106 EPA 8081
PCB 1260 <106 µg/Kg dry wt 106 EPA 8081
Toxaphene <10200 µg/Kg dry wt 10200 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
1,2-Dichlorobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
1,3-Dichlorobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
1,4-Dichlorobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
2,4,5-Trichlorophenol <308 µg/Kg dry wt 308 EPA 8270 - S
2,4,6-Trichlorophenol <308 µg/Kg dry wt 308 EPA 8270 - S
2,4-Dichlorophenol <308 µg/Kg dry wt 308 EPA 8270 - S
2,4-Dimethylphenol <308 µg/Kg dry wt 308 EPA 8270 - S

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP910-1003

5200 NW FRONT AVE

19_1
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 10 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. Surrogates were not recoverable for Pesticide analysis due to required dilution (100x).
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Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

3Page:

COMPLETE AND 
VALIDATED

2,4-Dinitrophenol <1540 µg/Kg dry wt 1540 EPA 8270 - S
2,4-Dinitrotoluene <308 µg/Kg dry wt 308 EPA 8270 - S
2,6-Dinitrotoluene <308 µg/Kg dry wt 308 EPA 8270 - S
2-Chloronaphthalene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
2-Chlorophenol <308 µg/Kg dry wt 308 EPA 8270 - S
2-Methylnaphthalene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
2-Methylphenol <308 µg/Kg dry wt 308 EPA 8270 - S
2-Nitroaniline <308 µg/Kg dry wt 308 EPA 8270 - S
2-Nitrophenol <308 µg/Kg dry wt 308 EPA 8270 - S
3,3'-Dichlorobenzidine <615 µg/Kg dry wt 615 EPA 8270 - S
3- & 4-Methylphenol <615 µg/Kg dry wt 615 EPA 8270 - S
3-Nitroaniline <308 µg/Kg dry wt 308 EPA 8270 - S
4,6-Dinitro-2-methylphenol <1540 µg/Kg dry wt 1540 EPA 8270 - S
4-Bromophenylphenyl ether <308 µg/Kg dry wt 308 EPA 8270 - S
4-Chloro-3-methylphenol <308 µg/Kg dry wt 308 EPA 8270 - S
4-Chloroaniline <308 µg/Kg dry wt 308 EPA 8270 - S
4-Chlorophenylphenyl ether <308 µg/Kg dry wt 308 EPA 8270 - S
4-Nitroaniline <308 µg/Kg dry wt 308 EPA 8270 - S
4-Nitrophenol <769 µg/Kg dry wt 769 EPA 8270 - S
Acenaphthene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Acenaphthylene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Anthracene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Benzo(a)anthracene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Benzo(a)pyrene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Benzo(g,h,i)perylene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Benzofluoranthenes <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Benzoic acid <1540 µg/Kg dry wt 1540 EPA 8270 - S
Benzyl alcohol <385 µg/Kg dry wt 385 EPA 8270 - S
Benzyl butyl phthalate <385 µg/Kg dry wt 385 EPA 8270 - S

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:
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QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 10 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. Surrogates were not recoverable for Pesticide analysis due to required dilution (100x).
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Bis(2-chloroethoxy) methane <308 µg/Kg dry wt 308 EPA 8270 - S
Bis(2-chloroethyl) ether <308 µg/Kg dry wt 308 EPA 8270 - S
Bis(2-chloroisopropyl) ether <308 µg/Kg dry wt 308 EPA 8270 - S
Bis(2-ethylhexyl) phthalate <308 µg/Kg dry wt 308 EPA 8270 - S
Chrysene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Di-n-butyl phthalate <308 µg/Kg dry wt 308 EPA 8270 - S
Di-n-octyl phthalate <308 µg/Kg dry wt 308 EPA 8270 - S
Dibenzo(a,h)anthracene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Dibenzofuran <308 µg/Kg dry wt 308 EPA 8270 - S
Diethyl phthalate <308 µg/Kg dry wt 308 EPA 8270 - S
Dimethyl phthalate <308 µg/Kg dry wt 308 EPA 8270 - S
Fluoranthene 85.9 µg/Kg dry wt 76.9 EPA 8270 - S
Fluorene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Hexachlorobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
Hexachlorobutadiene <308 µg/Kg dry wt 308 EPA 8270 - S
Hexachlorocyclopentadiene <308 µg/Kg dry wt 308 EPA 8270 - S
Hexachloroethane <308 µg/Kg dry wt 308 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Isophorone <308 µg/Kg dry wt 308 EPA 8270 - S
N-Nitrosodi-n-propylamine <308 µg/Kg dry wt 308 EPA 8270 - S
N-Nitrosodiphenylamine <308 µg/Kg dry wt 308 EPA 8270 - S
Naphthalene <76.9 µg/Kg dry wt 76.9 EPA 8270 - S
Nitrobenzene <308 µg/Kg dry wt 308 EPA 8270 - S
Pentachlorophenol <308 µg/Kg dry wt 308 EPA 8270 - S
Phenanthrene EST 63.9 µg/Kg dry wt 76.9 EPA 8270 - S
Phenol <308 µg/Kg dry wt 308 EPA 8270 - S
Pyrene 124 µg/Kg dry wt 76.9 EPA 8270 - S

End of Report for Sample ID: FO031017
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City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP912-1003

5100 NW FRONT AVE

19_2
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031018AH08396

MJH/CJH1020.001IMS File/Invoice #:
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REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

1Page:

COMPLETE AND 
VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 21.2 % W/W 0.01 SM 2540 G

METALS  
COPPER 222 mg/Kg dry wt 0.25 EPA 6020
ZINC 4130 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (8) BY EPA 6020
ARSENIC 465 mg/Kg dry wt 0.50 EPA 6020
BARIUM 2740 mg/Kg dry wt 0.10 EPA 6020
CADMIUM 18.3 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 48.7 mg/Kg dry wt 0.50 EPA 6020
LEAD 96.4 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.380 mg/Kg dry wt 0.010 EPA 6020
SELENIUM 2.22 mg/Kg dry wt 1.00 EPA 6020
SILVER 0.21 mg/Kg dry wt 0.10 EPA 6020

NWTPH-Dx
#6 FUEL OIL <250 mg/Kg dry wt 250 NWTPH-Dx
DIESEL <125 mg/Kg dry wt 125 NWTPH-Dx
KEROSENE <125 mg/Kg dry wt 125 NWTPH-Dx
MOTOR OIL 608 mg/Kg dry wt 250 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 25900 mg/Kg dry wt 226 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <81.1 µg/Kg dry wt 81.1 EPA 8081
4,4'-DDE <81.1 µg/Kg dry wt 81.1 EPA 8081
4,4'-DDT <81.1 µg/Kg dry wt 81.1 EPA 8081
Aldrin <40.6 µg/Kg dry wt 40.6 EPA 8081
Alpha-BHC <40.6 µg/Kg dry wt 40.6 EPA 8081
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Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP912-1003

5100 NW FRONT AVE

19_2
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031018AH08396
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Test Parameter Result Units MethodMRL
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COMPLETE AND 
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Alpha-Chlordane <40.6 µg/Kg dry wt 40.6 EPA 8081
Beta-BHC <40.6 µg/Kg dry wt 40.6 EPA 8081
Delta-BHC <40.6 µg/Kg dry wt 40.6 EPA 8081
Dieldrin <81.1 µg/Kg dry wt 81.1 EPA 8081
Endosulfan I <40.6 µg/Kg dry wt 40.6 EPA 8081
Endosulfan II <81.1 µg/Kg dry wt 81.1 EPA 8081
Endosulfan Sulfate <81.1 µg/Kg dry wt 81.1 EPA 8081
Endrin <81.1 µg/Kg dry wt 81.1 EPA 8081
Endrin Aldehyde <81.1 µg/Kg dry wt 81.1 EPA 8081
Endrin Ketone <81.1 µg/Kg dry wt 81.1 EPA 8081
Gamma-BHC(Lindane) <40.6 µg/Kg dry wt 40.6 EPA 8081
Gamma-Chlordane <40.6 µg/Kg dry wt 40.6 EPA 8081
Heptachlor <40.6 µg/Kg dry wt 40.6 EPA 8081
Heptachlor Epoxide <40.6 µg/Kg dry wt 40.6 EPA 8081
Methoxychlor <406 µg/Kg dry wt 406 EPA 8081
PCB 1016 <410 µg/Kg dry wt 410 EPA 8081
PCB 1221 <819 µg/Kg dry wt 819 EPA 8081
PCB 1232 <410 µg/Kg dry wt 410 EPA 8081
PCB 1242 <410 µg/Kg dry wt 410 EPA 8081
PCB 1248 <410 µg/Kg dry wt 410 EPA 8081
PCB 1254 <410 µg/Kg dry wt 410 EPA 8081
PCB 1260 <410 µg/Kg dry wt 410 EPA 8081
Toxaphene <4060 µg/Kg dry wt 4060 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
1,2-Dichlorobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
1,3-Dichlorobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
1,4-Dichlorobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2,4,5-Trichlorophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
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City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP912-1003

5100 NW FRONT AVE

19_2
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  
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2,4,6-Trichlorophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2,4-Dichlorophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2,4-Dimethylphenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2,4-Dinitrophenol <488 µg/Kg dry wt 488 EPA 8270 - S
2,4-Dinitrotoluene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2,6-Dinitrotoluene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2-Chloronaphthalene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
2-Chlorophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2-Methylnaphthalene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
2-Methylphenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2-Nitroaniline <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
2-Nitrophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
3,3'-Dichlorobenzidine <195 µg/Kg dry wt 195 EPA 8270 - S
3- & 4-Methylphenol <195 µg/Kg dry wt 195 EPA 8270 - S
3-Nitroaniline <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4,6-Dinitro-2-methylphenol <488 µg/Kg dry wt 488 EPA 8270 - S
4-Bromophenylphenyl ether <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4-Chloro-3-methylphenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4-Chloroaniline <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4-Chlorophenylphenyl ether <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4-Nitroaniline <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
4-Nitrophenol <244 µg/Kg dry wt 244 EPA 8270 - S
Acenaphthene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
Acenaphthylene EST 13.8 µg/Kg dry wt 24.4 EPA 8270 - S
Anthracene EST 13.1 µg/Kg dry wt 24.4 EPA 8270 - S
Benzo(a)anthracene 91.4 µg/Kg dry wt 24.4 EPA 8270 - S
Benzo(a)pyrene 62.1 µg/Kg dry wt 24.4 EPA 8270 - S
Benzo(g,h,i)perylene 188 µg/Kg dry wt 24.4 EPA 8270 - S
Benzofluoranthenes 271 µg/Kg dry wt 24.4 EPA 8270 - S
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Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP912-1003

5100 NW FRONT AVE

19_2
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031018AH08396

MJH/CJH1020.001IMS File/Invoice #:
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COMPLETE AND 
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Benzoic acid <488 µg/Kg dry wt 488 EPA 8270 - S
Benzyl alcohol <122 µg/Kg dry wt 122 EPA 8270 - S
Benzyl butyl phthalate <122 µg/Kg dry wt 122 EPA 8270 - S
Bis(2-chloroethoxy) methane <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Bis(2-chloroethyl) ether <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Bis(2-chloroisopropyl) ether <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Bis(2-ethylhexyl) phthalate <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Chrysene 66.7 µg/Kg dry wt 24.4 EPA 8270 - S
Di-n-butyl phthalate <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Di-n-octyl phthalate <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Dibenzo(a,h)anthracene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
Dibenzofuran <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Diethyl phthalate <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Dimethyl phthalate <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Fluoranthene 87.6 µg/Kg dry wt 24.4 EPA 8270 - S
Fluorene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
Hexachlorobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Hexachlorobutadiene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Hexachlorocyclopentadiene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Hexachloroethane <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Indeno(1,2,3-cd)pyrene 146 µg/Kg dry wt 24.4 EPA 8270 - S
Isophorone <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
N-Nitrosodi-n-propylamine <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
N-Nitrosodiphenylamine <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Naphthalene <24.4 µg/Kg dry wt 24.4 EPA 8270 - S
Nitrobenzene <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Pentachlorophenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
Phenanthrene 27.3 µg/Kg dry wt 24.4 EPA 8270 - S
Phenol <97.5 µg/Kg dry wt 97.5 EPA 8270 - S
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City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP912-1003

5100 NW FRONT AVE

19_2
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  
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Pyrene 82 µg/Kg dry wt 24.4 EPA 8270 - S
End of Report for Sample ID: FO031018
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City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003
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SEDIMENT
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NW KITTRIDGE AND FRONT

19_3
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL. For 
Method 8270, 1 of 6 surrogate recoveries was low, and 5 of 22 MS/MSD recoveries were low or high due to matrix 
interference and/or non-homogeneity. 
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VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 81.2 % W/W 0.01 SM 2540 G

METALS  
COPPER 3310 mg/Kg dry wt 0.25 EPA 6020
ZINC 733 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (8) BY EPA 6020
ARSENIC 12.2 mg/Kg dry wt 0.50 EPA 6020
BARIUM 228 mg/Kg dry wt 0.10 EPA 6020
CADMIUM 1.23 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 262 mg/Kg dry wt 0.50 EPA 6020
LEAD 3690 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.917 mg/Kg dry wt 0.010 EPA 6020
SELENIUM <1.00 mg/Kg dry wt 1.00 EPA 6020
SILVER 34.9 mg/Kg dry wt 0.10 EPA 6020

NWTPH-Dx
#6 FUEL OIL <50 mg/Kg dry wt 50 NWTPH-Dx
DIESEL <25 mg/Kg dry wt 25 NWTPH-Dx
KEROSENE <25 mg/Kg dry wt 25 NWTPH-Dx
MOTOR OIL 641 mg/Kg dry wt 50 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 3930 mg/Kg dry wt 40.5 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <22.4 µg/Kg dry wt 22.4 EPA 8081
4,4'-DDE <22.4 µg/Kg dry wt 22.4 EPA 8081
4,4'-DDT 36.7 µg/Kg dry wt 22.4 EPA 8081
Aldrin <11.2 µg/Kg dry wt 11.2 EPA 8081
Alpha-BHC <11.2 µg/Kg dry wt 11.2 EPA 8081
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City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP918-1003

NW KITTRIDGE AND FRONT

19_3
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL. For 
Method 8270, 1 of 6 surrogate recoveries was low, and 5 of 22 MS/MSD recoveries were low or high due to matrix 
interference and/or non-homogeneity. 

FO031019AH08397
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COMPLETE AND 
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Alpha-Chlordane <11.2 µg/Kg dry wt 11.2 EPA 8081
Beta-BHC <11.2 µg/Kg dry wt 11.2 EPA 8081
Delta-BHC <11.2 µg/Kg dry wt 11.2 EPA 8081
Dieldrin <22.4 µg/Kg dry wt 22.4 EPA 8081
Endosulfan I <11.2 µg/Kg dry wt 11.2 EPA 8081
Endosulfan II <22.4 µg/Kg dry wt 22.4 EPA 8081
Endosulfan Sulfate <22.4 µg/Kg dry wt 22.4 EPA 8081
Endrin <22.4 µg/Kg dry wt 22.4 EPA 8081
Endrin Aldehyde <22.4 µg/Kg dry wt 22.4 EPA 8081
Endrin Ketone <22.4 µg/Kg dry wt 22.4 EPA 8081
Gamma-BHC(Lindane) <11.2 µg/Kg dry wt 11.2 EPA 8081
Gamma-Chlordane <11.2 µg/Kg dry wt 11.2 EPA 8081
Heptachlor <11.2 µg/Kg dry wt 11.2 EPA 8081
Heptachlor Epoxide <11.2 µg/Kg dry wt 11.2 EPA 8081
Methoxychlor <112 µg/Kg dry wt 112 EPA 8081
PCB 1016 <110 µg/Kg dry wt 110 EPA 8081
PCB 1221 <220 µg/Kg dry wt 220 EPA 8081
PCB 1232 <110 µg/Kg dry wt 110 EPA 8081
PCB 1242 <110 µg/Kg dry wt 110 EPA 8081
PCB 1248 <110 µg/Kg dry wt 110 EPA 8081
PCB 1254 <110 µg/Kg dry wt 110 EPA 8081
PCB 1260 231 µg/Kg dry wt 110 EPA 8081
Toxaphene <1120 µg/Kg dry wt 1120 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
1,2-Dichlorobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
1,3-Dichlorobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
1,4-Dichlorobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
2,4,5-Trichlorophenol <302 µg/Kg dry wt 302 EPA 8270 - S
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City of Portland
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Laboratory Analysis Report

10/8/2003
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SEDIMENT

IL-19-AAP918-1003

NW KITTRIDGE AND FRONT

19_3
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL. For 
Method 8270, 1 of 6 surrogate recoveries was low, and 5 of 22 MS/MSD recoveries were low or high due to matrix 
interference and/or non-homogeneity. 
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2,4,6-Trichlorophenol <302 µg/Kg dry wt 302 EPA 8270 - S
2,4-Dichlorophenol <302 µg/Kg dry wt 302 EPA 8270 - S
2,4-Dimethylphenol <302 µg/Kg dry wt 302 EPA 8270 - S
2,4-Dinitrophenol <1510 µg/Kg dry wt 1510 EPA 8270 - S
2,4-Dinitrotoluene <302 µg/Kg dry wt 302 EPA 8270 - S
2,6-Dinitrotoluene <302 µg/Kg dry wt 302 EPA 8270 - S
2-Chloronaphthalene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
2-Chlorophenol <302 µg/Kg dry wt 302 EPA 8270 - S
2-Methylnaphthalene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
2-Methylphenol <302 µg/Kg dry wt 302 EPA 8270 - S
2-Nitroaniline <302 µg/Kg dry wt 302 EPA 8270 - S
2-Nitrophenol <302 µg/Kg dry wt 302 EPA 8270 - S
3,3'-Dichlorobenzidine <603 µg/Kg dry wt 603 EPA 8270 - S
3- & 4-Methylphenol <603 µg/Kg dry wt 603 EPA 8270 - S
3-Nitroaniline <302 µg/Kg dry wt 302 EPA 8270 - S
4,6-Dinitro-2-methylphenol <1510 µg/Kg dry wt 1510 EPA 8270 - S
4-Bromophenylphenyl ether <302 µg/Kg dry wt 302 EPA 8270 - S
4-Chloro-3-methylphenol <302 µg/Kg dry wt 302 EPA 8270 - S
4-Chloroaniline <302 µg/Kg dry wt 302 EPA 8270 - S
4-Chlorophenylphenyl ether <302 µg/Kg dry wt 302 EPA 8270 - S
4-Nitroaniline <302 µg/Kg dry wt 302 EPA 8270 - S
4-Nitrophenol <754 µg/Kg dry wt 754 EPA 8270 - S
Acenaphthene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Acenaphthylene 95.8 µg/Kg dry wt 75.4 EPA 8270 - S
Anthracene EST 73.6 µg/Kg dry wt 75.4 EPA 8270 - S
Benzo(a)anthracene 280 µg/Kg dry wt 75.4 EPA 8270 - S
Benzo(a)pyrene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Benzo(g,h,i)perylene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Benzofluoranthenes 350 µg/Kg dry wt 75.4 EPA 8270 - S

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:

PDX/042100011.PDF



Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP918-1003

NW KITTRIDGE AND FRONT

19_3
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL. For 
Method 8270, 1 of 6 surrogate recoveries was low, and 5 of 22 MS/MSD recoveries were low or high due to matrix 
interference and/or non-homogeneity. 

FO031019AH08397

MJH/CJH1020.001IMS File/Invoice #:

10:44

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

4Page:

COMPLETE AND 
VALIDATED

Benzoic acid <1510 µg/Kg dry wt 1510 EPA 8270 - S
Benzyl alcohol <377 µg/Kg dry wt 377 EPA 8270 - S
Benzyl butyl phthalate <377 µg/Kg dry wt 377 EPA 8270 - S
Bis(2-chloroethoxy) methane <302 µg/Kg dry wt 302 EPA 8270 - S
Bis(2-chloroethyl) ether <302 µg/Kg dry wt 302 EPA 8270 - S
Bis(2-chloroisopropyl) ether <302 µg/Kg dry wt 302 EPA 8270 - S
Bis(2-ethylhexyl) phthalate 1050 µg/Kg dry wt 302 EPA 8270 - S
Chrysene 292 µg/Kg dry wt 75.4 EPA 8270 - S
Di-n-butyl phthalate <302 µg/Kg dry wt 302 EPA 8270 - S
Di-n-octyl phthalate <302 µg/Kg dry wt 302 EPA 8270 - S
Dibenzo(a,h)anthracene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Dibenzofuran <302 µg/Kg dry wt 302 EPA 8270 - S
Diethyl phthalate <302 µg/Kg dry wt 302 EPA 8270 - S
Dimethyl phthalate <302 µg/Kg dry wt 302 EPA 8270 - S
Fluoranthene 372 µg/Kg dry wt 75.4 EPA 8270 - S
Fluorene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Hexachlorobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
Hexachlorobutadiene <302 µg/Kg dry wt 302 EPA 8270 - S
Hexachlorocyclopentadiene <302 µg/Kg dry wt 302 EPA 8270 - S
Hexachloroethane <302 µg/Kg dry wt 302 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Isophorone <302 µg/Kg dry wt 302 EPA 8270 - S
N-Nitrosodi-n-propylamine <302 µg/Kg dry wt 302 EPA 8270 - S
N-Nitrosodiphenylamine <302 µg/Kg dry wt 302 EPA 8270 - S
Naphthalene <75.4 µg/Kg dry wt 75.4 EPA 8270 - S
Nitrobenzene <302 µg/Kg dry wt 302 EPA 8270 - S
Pentachlorophenol <302 µg/Kg dry wt 302 EPA 8270 - S
Phenanthrene 135 µg/Kg dry wt 75.4 EPA 8270 - S
Phenol <302 µg/Kg dry wt 302 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP918-1003

NW KITTRIDGE AND FRONT

19_3
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL. For 
Method 8270, 1 of 6 surrogate recoveries was low, and 5 of 22 MS/MSD recoveries were low or high due to matrix 
interference and/or non-homogeneity. 

FO031019AH08397

MJH/CJH1020.001IMS File/Invoice #:

10:44

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

5Page:

COMPLETE AND 
VALIDATED

Pyrene 552 µg/Kg dry wt 75.4 EPA 8270 - S
End of Report for Sample ID: FO031019
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP931-1003

4488 NW YEON

19_4
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031020AH08398

MJH/CJH1020.001IMS File/Invoice #:

13:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

1Page:

COMPLETE AND 
VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 15.6 % W/W 0.01 SM 2540 G

METALS  
COPPER 620 mg/Kg dry wt 0.25 EPA 6020
ZINC 22100 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (8) BY EPA 6020
ARSENIC 137 mg/Kg dry wt 0.50 EPA 6020
BARIUM 3950 mg/Kg dry wt 0.10 EPA 6020
CADMIUM 94.5 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 96.6 mg/Kg dry wt 0.50 EPA 6020
LEAD 260 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.347 mg/Kg dry wt 0.010 EPA 6020
SELENIUM 4.36 mg/Kg dry wt 1.00 EPA 6020
SILVER 76.9 mg/Kg dry wt 0.10 EPA 6020

NWTPH-Dx
#6 FUEL OIL <300 mg/Kg dry wt 300 NWTPH-Dx
DIESEL <150 mg/Kg dry wt 150 NWTPH-Dx
KEROSENE <150 mg/Kg dry wt 150 NWTPH-Dx
MOTOR OIL 1560 mg/Kg dry wt 300 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 36900 mg/Kg dry wt 472 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <153 µg/Kg dry wt 153 EPA 8081
4,4'-DDE <153 µg/Kg dry wt 153 EPA 8081
4,4'-DDT <153 µg/Kg dry wt 153 EPA 8081
Aldrin <76.6 µg/Kg dry wt 76.6 EPA 8081
Alpha-BHC <76.6 µg/Kg dry wt 76.6 EPA 8081
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP931-1003

4488 NW YEON

19_4
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031020AH08398

MJH/CJH1020.001IMS File/Invoice #:

13:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

2Page:

COMPLETE AND 
VALIDATED

Alpha-Chlordane <76.6 µg/Kg dry wt 76.6 EPA 8081
Beta-BHC <76.6 µg/Kg dry wt 76.6 EPA 8081
Delta-BHC <76.6 µg/Kg dry wt 76.6 EPA 8081
Dieldrin <153 µg/Kg dry wt 153 EPA 8081
Endosulfan I <76.6 µg/Kg dry wt 76.6 EPA 8081
Endosulfan II <153 µg/Kg dry wt 153 EPA 8081
Endosulfan Sulfate <153 µg/Kg dry wt 153 EPA 8081
Endrin <153 µg/Kg dry wt 153 EPA 8081
Endrin Aldehyde <153 µg/Kg dry wt 153 EPA 8081
Endrin Ketone <153 µg/Kg dry wt 153 EPA 8081
Gamma-BHC(Lindane) <76.6 µg/Kg dry wt 76.6 EPA 8081
Gamma-Chlordane <76.6 µg/Kg dry wt 76.6 EPA 8081
Heptachlor <76.6 µg/Kg dry wt 76.6 EPA 8081
Heptachlor Epoxide <76.6 µg/Kg dry wt 76.6 EPA 8081
Methoxychlor <766 µg/Kg dry wt 766 EPA 8081
PCB 1016 <516 µg/Kg dry wt 516 EPA 8081
PCB 1221 <1030 µg/Kg dry wt 1030 EPA 8081
PCB 1232 <516 µg/Kg dry wt 516 EPA 8081
PCB 1242 <516 µg/Kg dry wt 516 EPA 8081
PCB 1248 <516 µg/Kg dry wt 516 EPA 8081
PCB 1254 <516 µg/Kg dry wt 516 EPA 8081
PCB 1260 <516 µg/Kg dry wt 516 EPA 8081
Toxaphene <7660 µg/Kg dry wt 7660 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
1,2-Dichlorobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
1,3-Dichlorobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
1,4-Dichlorobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
2,4,5-Trichlorophenol <137 µg/Kg dry wt 137 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP931-1003

4488 NW YEON

19_4
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031020AH08398

MJH/CJH1020.001IMS File/Invoice #:

13:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

3Page:

COMPLETE AND 
VALIDATED

2,4,6-Trichlorophenol <137 µg/Kg dry wt 137 EPA 8270 - S
2,4-Dichlorophenol <137 µg/Kg dry wt 137 EPA 8270 - S
2,4-Dimethylphenol <137 µg/Kg dry wt 137 EPA 8270 - S
2,4-Dinitrophenol <686 µg/Kg dry wt 686 EPA 8270 - S
2,4-Dinitrotoluene <137 µg/Kg dry wt 137 EPA 8270 - S
2,6-Dinitrotoluene <137 µg/Kg dry wt 137 EPA 8270 - S
2-Chloronaphthalene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
2-Chlorophenol <137 µg/Kg dry wt 137 EPA 8270 - S
2-Methylnaphthalene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
2-Methylphenol <137 µg/Kg dry wt 137 EPA 8270 - S
2-Nitroaniline <137 µg/Kg dry wt 137 EPA 8270 - S
2-Nitrophenol <137 µg/Kg dry wt 137 EPA 8270 - S
3,3'-Dichlorobenzidine <274 µg/Kg dry wt 274 EPA 8270 - S
3- & 4-Methylphenol <274 µg/Kg dry wt 274 EPA 8270 - S
3-Nitroaniline <137 µg/Kg dry wt 137 EPA 8270 - S
4,6-Dinitro-2-methylphenol <686 µg/Kg dry wt 686 EPA 8270 - S
4-Bromophenylphenyl ether <137 µg/Kg dry wt 137 EPA 8270 - S
4-Chloro-3-methylphenol <137 µg/Kg dry wt 137 EPA 8270 - S
4-Chloroaniline <137 µg/Kg dry wt 137 EPA 8270 - S
4-Chlorophenylphenyl ether <137 µg/Kg dry wt 137 EPA 8270 - S
4-Nitroaniline <137 µg/Kg dry wt 137 EPA 8270 - S
4-Nitrophenol <343 µg/Kg dry wt 343 EPA 8270 - S
Acenaphthene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Acenaphthylene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Anthracene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Benzo(a)anthracene EST 17.6 µg/Kg dry wt 34.3 EPA 8270 - S
Benzo(a)pyrene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Benzo(g,h,i)perylene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Benzofluoranthenes 73.8 µg/Kg dry wt 34.3 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP931-1003

4488 NW YEON

19_4
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031020AH08398

MJH/CJH1020.001IMS File/Invoice #:

13:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

4Page:

COMPLETE AND 
VALIDATED

Benzoic acid <686 µg/Kg dry wt 686 EPA 8270 - S
Benzyl alcohol <172 µg/Kg dry wt 172 EPA 8270 - S
Benzyl butyl phthalate <172 µg/Kg dry wt 172 EPA 8270 - S
Bis(2-chloroethoxy) methane <137 µg/Kg dry wt 137 EPA 8270 - S
Bis(2-chloroethyl) ether <137 µg/Kg dry wt 137 EPA 8270 - S
Bis(2-chloroisopropyl) ether <137 µg/Kg dry wt 137 EPA 8270 - S
Bis(2-ethylhexyl) phthalate 941 µg/Kg dry wt 137 EPA 8270 - S
Chrysene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Di-n-butyl phthalate <137 µg/Kg dry wt 137 EPA 8270 - S
Di-n-octyl phthalate <137 µg/Kg dry wt 137 EPA 8270 - S
Dibenzo(a,h)anthracene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Dibenzofuran <137 µg/Kg dry wt 137 EPA 8270 - S
Diethyl phthalate <137 µg/Kg dry wt 137 EPA 8270 - S
Dimethyl phthalate <137 µg/Kg dry wt 137 EPA 8270 - S
Fluoranthene 48.1 µg/Kg dry wt 34.3 EPA 8270 - S
Fluorene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Hexachlorobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
Hexachlorobutadiene <137 µg/Kg dry wt 137 EPA 8270 - S
Hexachlorocyclopentadiene <137 µg/Kg dry wt 137 EPA 8270 - S
Hexachloroethane <137 µg/Kg dry wt 137 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Isophorone <137 µg/Kg dry wt 137 EPA 8270 - S
N-Nitrosodi-n-propylamine <137 µg/Kg dry wt 137 EPA 8270 - S
N-Nitrosodiphenylamine <137 µg/Kg dry wt 137 EPA 8270 - S
Naphthalene <34.3 µg/Kg dry wt 34.3 EPA 8270 - S
Nitrobenzene <137 µg/Kg dry wt 137 EPA 8270 - S
Pentachlorophenol <137 µg/Kg dry wt 137 EPA 8270 - S
Phenanthrene EST 26.7 µg/Kg dry wt 34.3 EPA 8270 - S
Phenol <137 µg/Kg dry wt 137 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP931-1003

4488 NW YEON

19_4
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031020AH08398

MJH/CJH1020.001IMS File/Invoice #:

13:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

5Page:

COMPLETE AND 
VALIDATED

Pyrene 52 µg/Kg dry wt 34.3 EPA 8270 - S
End of Report for Sample ID: FO031020
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP932-1003

4488 NW YEON

19_5
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon pattern of JP-7 fuel. Results 
flagged as estimates are less than the PQL but detectable above the MDL.
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MJH/CJH1020.001IMS File/Invoice #:

14:20

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

1Page:

COMPLETE AND 
VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 25.0 % W/W 0.01 SM 2540 G

METALS  
COPPER 144 mg/Kg dry wt 0.25 EPA 6020
ZINC 850 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (8) BY EPA 6020
ARSENIC 67.3 mg/Kg dry wt 0.50 EPA 6020
BARIUM 324 mg/Kg dry wt 0.10 EPA 6020
CADMIUM 2.55 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 72.8 mg/Kg dry wt 0.50 EPA 6020
LEAD 226 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.277 mg/Kg dry wt 0.010 EPA 6020
SELENIUM 1.02 mg/Kg dry wt 1.00 EPA 6020
SILVER 145 mg/Kg dry wt 0.10 EPA 6020

NWTPH-Dx
#6 FUEL OIL 396 mg/Kg dry wt 200 NWTPH-Dx
DIESEL <100 mg/Kg dry wt 100 NWTPH-Dx
KEROSENE <100 mg/Kg dry wt 100 NWTPH-Dx
MOTOR OIL 1930 mg/Kg dry wt 200 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 82700 mg/Kg dry wt 216 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <57.6 µg/Kg dry wt 57.6 EPA 8081
4,4'-DDE <57.6 µg/Kg dry wt 57.6 EPA 8081
4,4'-DDT <57.6 µg/Kg dry wt 57.6 EPA 8081
Aldrin <28.8 µg/Kg dry wt 28.8 EPA 8081
Alpha-BHC <28.8 µg/Kg dry wt 28.8 EPA 8081
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP932-1003

4488 NW YEON

19_5
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon pattern of JP-7 fuel. Results 
flagged as estimates are less than the PQL but detectable above the MDL.

FO031021AH08399

MJH/CJH1020.001IMS File/Invoice #:

14:20

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

2Page:

COMPLETE AND 
VALIDATED

Alpha-Chlordane <28.8 µg/Kg dry wt 28.8 EPA 8081
Beta-BHC <28.8 µg/Kg dry wt 28.8 EPA 8081
Delta-BHC <28.8 µg/Kg dry wt 28.8 EPA 8081
Dieldrin <57.6 µg/Kg dry wt 57.6 EPA 8081
Endosulfan I <28.8 µg/Kg dry wt 28.8 EPA 8081
Endosulfan II <57.6 µg/Kg dry wt 57.6 EPA 8081
Endosulfan Sulfate <57.6 µg/Kg dry wt 57.6 EPA 8081
Endrin <57.6 µg/Kg dry wt 57.6 EPA 8081
Endrin Aldehyde <57.6 µg/Kg dry wt 57.6 EPA 8081
Endrin Ketone <57.6 µg/Kg dry wt 57.6 EPA 8081
Gamma-BHC(Lindane) <28.8 µg/Kg dry wt 28.8 EPA 8081
Gamma-Chlordane 38.3 µg/Kg dry wt 28.8 EPA 8081
Heptachlor <28.8 µg/Kg dry wt 28.8 EPA 8081
Heptachlor Epoxide <28.8 µg/Kg dry wt 28.8 EPA 8081
Methoxychlor <288 µg/Kg dry wt 288 EPA 8081
PCB 1016 <329 µg/Kg dry wt 329 EPA 8081
PCB 1221 <657 µg/Kg dry wt 657 EPA 8081
PCB 1232 <329 µg/Kg dry wt 329 EPA 8081
PCB 1242 <329 µg/Kg dry wt 329 EPA 8081
PCB 1248 <329 µg/Kg dry wt 329 EPA 8081
PCB 1254 <329 µg/Kg dry wt 329 EPA 8081
PCB 1260 EST 242 µg/Kg dry wt 329 EPA 8081
Toxaphene <2880 µg/Kg dry wt 2880 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
1,2-Dichlorobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
1,3-Dichlorobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
1,4-Dichlorobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
2,4,5-Trichlorophenol <831 µg/Kg dry wt 831 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP932-1003

4488 NW YEON

19_5
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon pattern of JP-7 fuel. Results 
flagged as estimates are less than the PQL but detectable above the MDL.

FO031021AH08399

MJH/CJH1020.001IMS File/Invoice #:

14:20

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

3Page:

COMPLETE AND 
VALIDATED

2,4,6-Trichlorophenol <831 µg/Kg dry wt 831 EPA 8270 - S
2,4-Dichlorophenol <831 µg/Kg dry wt 831 EPA 8270 - S
2,4-Dimethylphenol <831 µg/Kg dry wt 831 EPA 8270 - S
2,4-Dinitrophenol <4150 µg/Kg dry wt 4150 EPA 8270 - S
2,4-Dinitrotoluene <831 µg/Kg dry wt 831 EPA 8270 - S
2,6-Dinitrotoluene <831 µg/Kg dry wt 831 EPA 8270 - S
2-Chloronaphthalene <208 µg/Kg dry wt 208 EPA 8270 - S
2-Chlorophenol <831 µg/Kg dry wt 831 EPA 8270 - S
2-Methylnaphthalene <208 µg/Kg dry wt 208 EPA 8270 - S
2-Methylphenol <831 µg/Kg dry wt 831 EPA 8270 - S
2-Nitroaniline <831 µg/Kg dry wt 831 EPA 8270 - S
2-Nitrophenol <831 µg/Kg dry wt 831 EPA 8270 - S
3,3'-Dichlorobenzidine <1660 µg/Kg dry wt 1660 EPA 8270 - S
3- & 4-Methylphenol <1660 µg/Kg dry wt 1660 EPA 8270 - S
3-Nitroaniline <831 µg/Kg dry wt 831 EPA 8270 - S
4,6-Dinitro-2-methylphenol <4150 µg/Kg dry wt 4150 EPA 8270 - S
4-Bromophenylphenyl ether <831 µg/Kg dry wt 831 EPA 8270 - S
4-Chloro-3-methylphenol <831 µg/Kg dry wt 831 EPA 8270 - S
4-Chloroaniline <831 µg/Kg dry wt 831 EPA 8270 - S
4-Chlorophenylphenyl ether <831 µg/Kg dry wt 831 EPA 8270 - S
4-Nitroaniline <831 µg/Kg dry wt 831 EPA 8270 - S
4-Nitrophenol <2080 µg/Kg dry wt 2080 EPA 8270 - S
Acenaphthene <208 µg/Kg dry wt 208 EPA 8270 - S
Acenaphthylene <208 µg/Kg dry wt 208 EPA 8270 - S
Anthracene <208 µg/Kg dry wt 208 EPA 8270 - S
Benzo(a)anthracene <208 µg/Kg dry wt 208 EPA 8270 - S
Benzo(a)pyrene 893 µg/Kg dry wt 208 EPA 8270 - S
Benzo(g,h,i)perylene <208 µg/Kg dry wt 208 EPA 8270 - S
Benzofluoranthenes 790 µg/Kg dry wt 208 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP932-1003

4488 NW YEON

19_5
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon pattern of JP-7 fuel. Results 
flagged as estimates are less than the PQL but detectable above the MDL.

FO031021AH08399

MJH/CJH1020.001IMS File/Invoice #:

14:20

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID
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COMPLETE AND 
VALIDATED

Benzoic acid <4150 µg/Kg dry wt 4150 EPA 8270 - S
Benzyl alcohol <1040 µg/Kg dry wt 1040 EPA 8270 - S
Benzyl butyl phthalate <1040 µg/Kg dry wt 1040 EPA 8270 - S
Bis(2-chloroethoxy) methane <831 µg/Kg dry wt 831 EPA 8270 - S
Bis(2-chloroethyl) ether <831 µg/Kg dry wt 831 EPA 8270 - S
Bis(2-chloroisopropyl) ether <831 µg/Kg dry wt 831 EPA 8270 - S
Bis(2-ethylhexyl) phthalate 2200 µg/Kg dry wt 831 EPA 8270 - S
Chrysene <208 µg/Kg dry wt 208 EPA 8270 - S
Di-n-butyl phthalate <831 µg/Kg dry wt 831 EPA 8270 - S
Di-n-octyl phthalate <831 µg/Kg dry wt 831 EPA 8270 - S
Dibenzo(a,h)anthracene <208 µg/Kg dry wt 208 EPA 8270 - S
Dibenzofuran <831 µg/Kg dry wt 831 EPA 8270 - S
Diethyl phthalate <831 µg/Kg dry wt 831 EPA 8270 - S
Dimethyl phthalate <831 µg/Kg dry wt 831 EPA 8270 - S
Fluoranthene 412 µg/Kg dry wt 208 EPA 8270 - S
Fluorene <208 µg/Kg dry wt 208 EPA 8270 - S
Hexachlorobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
Hexachlorobutadiene <831 µg/Kg dry wt 831 EPA 8270 - S
Hexachlorocyclopentadiene <831 µg/Kg dry wt 831 EPA 8270 - S
Hexachloroethane <831 µg/Kg dry wt 831 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <208 µg/Kg dry wt 208 EPA 8270 - S
Isophorone <831 µg/Kg dry wt 831 EPA 8270 - S
N-Nitrosodi-n-propylamine <831 µg/Kg dry wt 831 EPA 8270 - S
N-Nitrosodiphenylamine <831 µg/Kg dry wt 831 EPA 8270 - S
Naphthalene <208 µg/Kg dry wt 208 EPA 8270 - S
Nitrobenzene <831 µg/Kg dry wt 831 EPA 8270 - S
Pentachlorophenol <831 µg/Kg dry wt 831 EPA 8270 - S
Phenanthrene EST 139 µg/Kg dry wt 208 EPA 8270 - S
Phenol <831 µg/Kg dry wt 831 EPA 8270 - S

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:

PDX/042100011.PDF



Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/7/2003

SEDIMENT

IL-19-AAP932-1003

4488 NW YEON

19_5
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Reporting limits are raised for NWTPH-Dx analysis due to the low %solids in the 
sample. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon pattern of JP-7 fuel. Results 
flagged as estimates are less than the PQL but detectable above the MDL.

FO031021AH08399

MJH/CJH1020.001IMS File/Invoice #:

14:20

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID
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COMPLETE AND 
VALIDATED

Pyrene 532 µg/Kg dry wt 208 EPA 8270 - S
End of Report for Sample ID: FO031021

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:

PDX/042100011.PDF



Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/8/2003

SEDIMENT

IL-19-AAT496-1003

NW ST HELENS & YEON

19_6
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon 
pattern of JP-7 fuel. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031022AH08400

MJH/CJH1020.001IMS File/Invoice #:

12:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID
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COMPLETE AND 
VALIDATED

GENERAL  
TOTAL SOLIDS - NOT REPORTED 76.0 % W/W 0.01 SM 2540 G

METALS  
COPPER 64.3 mg/Kg dry wt 0.25 EPA 6020
ZINC 208 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (5) BY EPA 6020
ARSENIC 8.08 mg/Kg dry wt 0.50 EPA 6020
CADMIUM 0.77 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 63.1 mg/Kg dry wt 0.50 EPA 6020
LEAD 27.0 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.033 mg/Kg dry wt 0.010 EPA 6020

NWTPH-Dx
#6 FUEL OIL 231 mg/Kg dry wt 50 NWTPH-Dx
DIESEL <25 mg/Kg dry wt 25 NWTPH-Dx
KEROSENE <25 mg/Kg dry wt 25 NWTPH-Dx
MOTOR OIL 980 mg/Kg dry wt 50 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 6670 mg/Kg dry wt 45.1 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <22.6 µg/Kg dry wt 22.6 EPA 8081
4,4'-DDE <22.6 µg/Kg dry wt 22.6 EPA 8081
4,4'-DDT <22.6 µg/Kg dry wt 22.6 EPA 8081
Aldrin <11.3 µg/Kg dry wt 11.3 EPA 8081
Alpha-BHC <11.3 µg/Kg dry wt 11.3 EPA 8081
Alpha-Chlordane <11.3 µg/Kg dry wt 11.3 EPA 8081
Beta-BHC <11.3 µg/Kg dry wt 11.3 EPA 8081
Delta-BHC <11.3 µg/Kg dry wt 11.3 EPA 8081
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/8/2003

SEDIMENT

IL-19-AAT496-1003

NW ST HELENS & YEON

19_6
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon 
pattern of JP-7 fuel. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031022AH08400

MJH/CJH1020.001IMS File/Invoice #:

12:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

2Page:

COMPLETE AND 
VALIDATED

Dieldrin <22.6 µg/Kg dry wt 22.6 EPA 8081
Endosulfan I <11.3 µg/Kg dry wt 11.3 EPA 8081
Endosulfan II <22.6 µg/Kg dry wt 22.6 EPA 8081
Endosulfan Sulfate <22.6 µg/Kg dry wt 22.6 EPA 8081
Endrin <22.6 µg/Kg dry wt 22.6 EPA 8081
Endrin Aldehyde <22.6 µg/Kg dry wt 22.6 EPA 8081
Endrin Ketone <22.6 µg/Kg dry wt 22.6 EPA 8081
Gamma-BHC(Lindane) <11.3 µg/Kg dry wt 11.3 EPA 8081
Gamma-Chlordane <11.3 µg/Kg dry wt 11.3 EPA 8081
Heptachlor <11.3 µg/Kg dry wt 11.3 EPA 8081
Heptachlor Epoxide <11.3 µg/Kg dry wt 11.3 EPA 8081
Methoxychlor <113 µg/Kg dry wt 113 EPA 8081
PCB 1016 <117 µg/Kg dry wt 117 EPA 8081
PCB 1221 <234 µg/Kg dry wt 234 EPA 8081
PCB 1232 <117 µg/Kg dry wt 117 EPA 8081
PCB 1242 <117 µg/Kg dry wt 117 EPA 8081
PCB 1248 <117 µg/Kg dry wt 117 EPA 8081
PCB 1254 <117 µg/Kg dry wt 117 EPA 8081
PCB 1260 <117 µg/Kg dry wt 117 EPA 8081
Toxaphene <1130 µg/Kg dry wt 1130 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
1,2-Dichlorobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
1,3-Dichlorobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
1,4-Dichlorobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
2,4,5-Trichlorophenol <319 µg/Kg dry wt 319 EPA 8270 - S
2,4,6-Trichlorophenol <319 µg/Kg dry wt 319 EPA 8270 - S
2,4-Dichlorophenol <319 µg/Kg dry wt 319 EPA 8270 - S
2,4-Dimethylphenol <319 µg/Kg dry wt 319 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/8/2003

SEDIMENT

IL-19-AAT496-1003

NW ST HELENS & YEON

19_6
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon 
pattern of JP-7 fuel. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031022AH08400

MJH/CJH1020.001IMS File/Invoice #:

12:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

3Page:

COMPLETE AND 
VALIDATED

2,4-Dinitrophenol <1600 µg/Kg dry wt 1600 EPA 8270 - S
2,4-Dinitrotoluene <319 µg/Kg dry wt 319 EPA 8270 - S
2,6-Dinitrotoluene <319 µg/Kg dry wt 319 EPA 8270 - S
2-Chloronaphthalene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
2-Chlorophenol <319 µg/Kg dry wt 319 EPA 8270 - S
2-Methylnaphthalene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
2-Methylphenol <319 µg/Kg dry wt 319 EPA 8270 - S
2-Nitroaniline <319 µg/Kg dry wt 319 EPA 8270 - S
2-Nitrophenol <319 µg/Kg dry wt 319 EPA 8270 - S
3,3'-Dichlorobenzidine <638 µg/Kg dry wt 638 EPA 8270 - S
3- & 4-Methylphenol <638 µg/Kg dry wt 638 EPA 8270 - S
3-Nitroaniline <319 µg/Kg dry wt 319 EPA 8270 - S
4,6-Dinitro-2-methylphenol <1600 µg/Kg dry wt 1600 EPA 8270 - S
4-Bromophenylphenyl ether <319 µg/Kg dry wt 319 EPA 8270 - S
4-Chloro-3-methylphenol <319 µg/Kg dry wt 319 EPA 8270 - S
4-Chloroaniline <319 µg/Kg dry wt 319 EPA 8270 - S
4-Chlorophenylphenyl ether <319 µg/Kg dry wt 319 EPA 8270 - S
4-Nitroaniline <319 µg/Kg dry wt 319 EPA 8270 - S
4-Nitrophenol <798 µg/Kg dry wt 798 EPA 8270 - S
Acenaphthene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Acenaphthylene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Anthracene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Benzo(a)anthracene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Benzo(a)pyrene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Benzo(g,h,i)perylene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Benzofluoranthenes <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Benzoic acid <1600 µg/Kg dry wt 1600 EPA 8270 - S
Benzyl alcohol <399 µg/Kg dry wt 399 EPA 8270 - S
Benzyl butyl phthalate <399 µg/Kg dry wt 399 EPA 8270 - S
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Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/8/2003

SEDIMENT

IL-19-AAT496-1003

NW ST HELENS & YEON

19_6
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Contamination quantified as Fuel Oil most closely resembles the hydrocarbon 
pattern of JP-7 fuel. Results flagged as estimates are less than the PQL but detectable above the MDL.  

FO031022AH08400

MJH/CJH1020.001IMS File/Invoice #:

12:40

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID

4Page:

COMPLETE AND 
VALIDATED

Bis(2-chloroethoxy) methane <319 µg/Kg dry wt 319 EPA 8270 - S
Bis(2-chloroethyl) ether <319 µg/Kg dry wt 319 EPA 8270 - S
Bis(2-chloroisopropyl) ether <319 µg/Kg dry wt 319 EPA 8270 - S
Bis(2-ethylhexyl) phthalate 549 µg/Kg dry wt 319 EPA 8270 - S
Chrysene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Di-n-butyl phthalate <319 µg/Kg dry wt 319 EPA 8270 - S
Di-n-octyl phthalate <319 µg/Kg dry wt 319 EPA 8270 - S
Dibenzo(a,h)anthracene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Dibenzofuran <319 µg/Kg dry wt 319 EPA 8270 - S
Diethyl phthalate <319 µg/Kg dry wt 319 EPA 8270 - S
Dimethyl phthalate <319 µg/Kg dry wt 319 EPA 8270 - S
Fluoranthene EST 78.5 µg/Kg dry wt 79.8 EPA 8270 - S
Fluorene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Hexachlorobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
Hexachlorobutadiene <319 µg/Kg dry wt 319 EPA 8270 - S
Hexachlorocyclopentadiene <319 µg/Kg dry wt 319 EPA 8270 - S
Hexachloroethane <319 µg/Kg dry wt 319 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Isophorone <319 µg/Kg dry wt 319 EPA 8270 - S
N-Nitrosodi-n-propylamine <319 µg/Kg dry wt 319 EPA 8270 - S
N-Nitrosodiphenylamine <319 µg/Kg dry wt 319 EPA 8270 - S
Naphthalene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Nitrobenzene <319 µg/Kg dry wt 319 EPA 8270 - S
Pentachlorophenol <319 µg/Kg dry wt 319 EPA 8270 - S
Phenanthrene <79.8 µg/Kg dry wt 79.8 EPA 8270 - S
Phenol <319 µg/Kg dry wt 319 EPA 8270 - S
Pyrene 111 µg/Kg dry wt 79.8 EPA 8270 - S

End of Report for Sample ID: FO031022
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Water Pollution Control Laboratory

Laboratory Analysis Report
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10/8/2003

SEDIMENT
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CHEVRON ASPHALT

19_7
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL.   
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GENERAL  
TOTAL SOLIDS - NOT REPORTED 73.7 % W/W 0.01 SM 2540 G

METALS  
COPPER 81.1 mg/Kg dry wt 0.25 EPA 6020
ZINC 300 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (5) BY EPA 6020
ARSENIC 28.8 mg/Kg dry wt 0.50 EPA 6020
CADMIUM 1.12 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 36.4 mg/Kg dry wt 0.50 EPA 6020
LEAD 70.3 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.050 mg/Kg dry wt 0.010 EPA 6020

NWTPH-Dx
#6 FUEL OIL <50 mg/Kg dry wt 50 NWTPH-Dx
DIESEL <25 mg/Kg dry wt 25 NWTPH-Dx
KEROSENE <25 mg/Kg dry wt 25 NWTPH-Dx
MOTOR OIL 207 mg/Kg dry wt 50 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 5760 mg/Kg dry wt 39.5 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <23.7 µg/Kg dry wt 23.7 EPA 8081
4,4'-DDE <23.7 µg/Kg dry wt 23.7 EPA 8081
4,4'-DDT <23.7 µg/Kg dry wt 23.7 EPA 8081
Aldrin <11.9 µg/Kg dry wt 11.9 EPA 8081
Alpha-BHC <11.9 µg/Kg dry wt 11.9 EPA 8081
Alpha-Chlordane <11.9 µg/Kg dry wt 11.9 EPA 8081
Beta-BHC <11.9 µg/Kg dry wt 11.9 EPA 8081
Delta-BHC <11.9 µg/Kg dry wt 11.9 EPA 8081

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 11/17/2003

Validated By:

PDX/042100011.PDF



Date Received:Proj./Company Name:
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Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

10/8/2003

10/8/2003

SEDIMENT

IL-19-AAP831-1003

CHEVRON ASPHALT

19_7
COMPOSITE

LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL.   

FO031023AH08401

MJH/CJH1020.001IMS File/Invoice #:

10:35

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Status:

Sample Date/Time System ID Sample ID
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COMPLETE AND 
VALIDATED

Dieldrin <23.7 µg/Kg dry wt 23.7 EPA 8081
Endosulfan I <11.9 µg/Kg dry wt 11.9 EPA 8081
Endosulfan II <23.7 µg/Kg dry wt 23.7 EPA 8081
Endosulfan Sulfate <23.7 µg/Kg dry wt 23.7 EPA 8081
Endrin <23.7 µg/Kg dry wt 23.7 EPA 8081
Endrin Aldehyde <23.7 µg/Kg dry wt 23.7 EPA 8081
Endrin Ketone <23.7 µg/Kg dry wt 23.7 EPA 8081
Gamma-BHC(Lindane) <11.9 µg/Kg dry wt 11.9 EPA 8081
Gamma-Chlordane <11.9 µg/Kg dry wt 11.9 EPA 8081
Heptachlor <11.9 µg/Kg dry wt 11.9 EPA 8081
Heptachlor Epoxide <11.9 µg/Kg dry wt 11.9 EPA 8081
Methoxychlor <119 µg/Kg dry wt 119 EPA 8081
PCB 1016 <116 µg/Kg dry wt 116 EPA 8081
PCB 1221 <231 µg/Kg dry wt 231 EPA 8081
PCB 1232 <116 µg/Kg dry wt 116 EPA 8081
PCB 1242 <116 µg/Kg dry wt 116 EPA 8081
PCB 1248 <116 µg/Kg dry wt 116 EPA 8081
PCB 1254 <116 µg/Kg dry wt 116 EPA 8081
PCB 1260 <116 µg/Kg dry wt 116 EPA 8081
Toxaphene <1190 µg/Kg dry wt 1190 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
1,2-Dichlorobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
1,3-Dichlorobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
1,4-Dichlorobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
2,4,5-Trichlorophenol <306 µg/Kg dry wt 306 EPA 8270 - S
2,4,6-Trichlorophenol <306 µg/Kg dry wt 306 EPA 8270 - S
2,4-Dichlorophenol <306 µg/Kg dry wt 306 EPA 8270 - S
2,4-Dimethylphenol <306 µg/Kg dry wt 306 EPA 8270 - S
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LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL.   
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2,4-Dinitrophenol <1530 µg/Kg dry wt 1530 EPA 8270 - S
2,4-Dinitrotoluene <306 µg/Kg dry wt 306 EPA 8270 - S
2,6-Dinitrotoluene <306 µg/Kg dry wt 306 EPA 8270 - S
2-Chloronaphthalene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
2-Chlorophenol <306 µg/Kg dry wt 306 EPA 8270 - S
2-Methylnaphthalene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
2-Methylphenol <306 µg/Kg dry wt 306 EPA 8270 - S
2-Nitroaniline <306 µg/Kg dry wt 306 EPA 8270 - S
2-Nitrophenol <306 µg/Kg dry wt 306 EPA 8270 - S
3,3'-Dichlorobenzidine <612 µg/Kg dry wt 612 EPA 8270 - S
3- & 4-Methylphenol <612 µg/Kg dry wt 612 EPA 8270 - S
3-Nitroaniline <306 µg/Kg dry wt 306 EPA 8270 - S
4,6-Dinitro-2-methylphenol <1530 µg/Kg dry wt 1530 EPA 8270 - S
4-Bromophenylphenyl ether <306 µg/Kg dry wt 306 EPA 8270 - S
4-Chloro-3-methylphenol <306 µg/Kg dry wt 306 EPA 8270 - S
4-Chloroaniline <306 µg/Kg dry wt 306 EPA 8270 - S
4-Chlorophenylphenyl ether <306 µg/Kg dry wt 306 EPA 8270 - S
4-Nitroaniline <306 µg/Kg dry wt 306 EPA 8270 - S
4-Nitrophenol <764 µg/Kg dry wt 764 EPA 8270 - S
Acenaphthene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Acenaphthylene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Anthracene EST 40 µg/Kg dry wt 76.4 EPA 8270 - S
Benzo(a)anthracene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Benzo(a)pyrene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Benzo(g,h,i)perylene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Benzofluoranthenes 539 µg/Kg dry wt 76.4 EPA 8270 - S
Benzoic acid <1530 µg/Kg dry wt 1530 EPA 8270 - S
Benzyl alcohol <382 µg/Kg dry wt 382 EPA 8270 - S
Benzyl butyl phthalate <382 µg/Kg dry wt 382 EPA 8270 - S
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LOWER HARBOR OUTFALL SED SAMP

QA/QC:  Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, 
calibration, method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and 
surrogate recoveries, as applicable. Results flagged as estimates are less than the PQL but detectable above the MDL.   

FO031023AH08401
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Sample Status:
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Bis(2-chloroethoxy) methane <306 µg/Kg dry wt 306 EPA 8270 - S
Bis(2-chloroethyl) ether <306 µg/Kg dry wt 306 EPA 8270 - S
Bis(2-chloroisopropyl) ether <306 µg/Kg dry wt 306 EPA 8270 - S
Bis(2-ethylhexyl) phthalate <306 µg/Kg dry wt 306 EPA 8270 - S
Chrysene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Di-n-butyl phthalate <306 µg/Kg dry wt 306 EPA 8270 - S
Di-n-octyl phthalate <306 µg/Kg dry wt 306 EPA 8270 - S
Dibenzo(a,h)anthracene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Dibenzofuran <306 µg/Kg dry wt 306 EPA 8270 - S
Diethyl phthalate <306 µg/Kg dry wt 306 EPA 8270 - S
Dimethyl phthalate <306 µg/Kg dry wt 306 EPA 8270 - S
Fluoranthene 131 µg/Kg dry wt 76.4 EPA 8270 - S
Fluorene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Hexachlorobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
Hexachlorobutadiene <306 µg/Kg dry wt 306 EPA 8270 - S
Hexachlorocyclopentadiene <306 µg/Kg dry wt 306 EPA 8270 - S
Hexachloroethane <306 µg/Kg dry wt 306 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Isophorone <306 µg/Kg dry wt 306 EPA 8270 - S
N-Nitrosodi-n-propylamine <306 µg/Kg dry wt 306 EPA 8270 - S
N-Nitrosodiphenylamine <306 µg/Kg dry wt 306 EPA 8270 - S
Naphthalene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Nitrobenzene <306 µg/Kg dry wt 306 EPA 8270 - S
Pentachlorophenol <306 µg/Kg dry wt 306 EPA 8270 - S
Phenanthrene <76.4 µg/Kg dry wt 76.4 EPA 8270 - S
Phenol <306 µg/Kg dry wt 306 EPA 8270 - S
Pyrene 125 µg/Kg dry wt 76.4 EPA 8270 - S
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QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 2 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. One of 2 surrogates for Pesticide analysis had low recovery due to matrix interference.
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GENERAL  
TOTAL SOLIDS - NOT REPORTED 79.8 % W/W 0.01 SM 2540 G

METALS  
COPPER 72.4 mg/Kg dry wt 0.25 EPA 6020
ZINC 338 mg/Kg dry wt 0.50 EPA 6020

RCRA METALS (5) BY EPA 6020
ARSENIC 4.36 mg/Kg dry wt 0.50 EPA 6020
CADMIUM 0.75 mg/Kg dry wt 0.10 EPA 6020
CHROMIUM 65.9 mg/Kg dry wt 0.50 EPA 6020
LEAD 81.3 mg/Kg dry wt 0.10 EPA 6020
MERCURY 0.047 mg/Kg dry wt 0.010 EPA 6020

NWTPH-Dx
#6 FUEL OIL <100 mg/Kg dry wt 100 NWTPH-Dx
DIESEL <50 mg/Kg dry wt 50.0 NWTPH-Dx
KEROSENE <50 mg/Kg dry wt 50.0 NWTPH-Dx
MOTOR OIL 1010 mg/Kg dry wt 100 NWTPH-Dx

OUTSIDE  
TOTAL ORGANIC CARBON 8660 mg/Kg dry wt 31.1 EPA 9060 MO

PESTICIDES/PCB'S BY EPA 8081
4,4'-DDD <22.7 µg/Kg dry wt 22.7 EPA 8081
4,4'-DDE <22.7 µg/Kg dry wt 22.7 EPA 8081
4,4'-DDT <22.7 µg/Kg dry wt 22.7 EPA 8081
Aldrin <11.4 µg/Kg dry wt 11.4 EPA 8081
Alpha-BHC <11.4 µg/Kg dry wt 11.4 EPA 8081
Alpha-Chlordane <11.4 µg/Kg dry wt 11.4 EPA 8081
Beta-BHC <11.4 µg/Kg dry wt 11.4 EPA 8081
Delta-BHC <11.4 µg/Kg dry wt 11.4 EPA 8081
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QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 2 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. One of 2 surrogates for Pesticide analysis had low recovery due to matrix interference.
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COMPLETE AND 
VALIDATED

Dieldrin <22.7 µg/Kg dry wt 22.7 EPA 8081
Endosulfan I <11.4 µg/Kg dry wt 11.4 EPA 8081
Endosulfan II <22.7 µg/Kg dry wt 22.7 EPA 8081
Endosulfan Sulfate <22.7 µg/Kg dry wt 22.7 EPA 8081
Endrin <22.7 µg/Kg dry wt 22.7 EPA 8081
Endrin Aldehyde <22.7 µg/Kg dry wt 22.7 EPA 8081
Endrin Ketone <22.7 µg/Kg dry wt 22.7 EPA 8081
Gamma-BHC(Lindane) <11.4 µg/Kg dry wt 11.4 EPA 8081
Gamma-Chlordane <11.4 µg/Kg dry wt 11.4 EPA 8081
Heptachlor <11.4 µg/Kg dry wt 11.4 EPA 8081
Heptachlor Epoxide <11.4 µg/Kg dry wt 11.4 EPA 8081
Methoxychlor <114 µg/Kg dry wt 114 EPA 8081
PCB 1016 <112 µg/Kg dry wt 112 EPA 8081
PCB 1221 <225 µg/Kg dry wt 225 EPA 8081
PCB 1232 <112 µg/Kg dry wt 112 EPA 8081
PCB 1242 <112 µg/Kg dry wt 112 EPA 8081
PCB 1248 <112 µg/Kg dry wt 112 EPA 8081
PCB 1254 <112 µg/Kg dry wt 112 EPA 8081
PCB 1260 <112 µg/Kg dry wt 112 EPA 8081
Toxaphene <1140 µg/Kg dry wt 1140 EPA 8081

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
1,2-Dichlorobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
1,3-Dichlorobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
1,4-Dichlorobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
2,4,5-Trichlorophenol <293 µg/Kg dry wt 293 EPA 8270 - S
2,4,6-Trichlorophenol <293 µg/Kg dry wt 293 EPA 8270 - S
2,4-Dichlorophenol <293 µg/Kg dry wt 293 EPA 8270 - S
2,4-Dimethylphenol <293 µg/Kg dry wt 293 EPA 8270 - S
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QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 2 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. One of 2 surrogates for Pesticide analysis had low recovery due to matrix interference.
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2,4-Dinitrophenol <1460 µg/Kg dry wt 1460 EPA 8270 - S
2,4-Dinitrotoluene <293 µg/Kg dry wt 293 EPA 8270 - S
2,6-Dinitrotoluene <293 µg/Kg dry wt 293 EPA 8270 - S
2-Chloronaphthalene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
2-Chlorophenol <293 µg/Kg dry wt 293 EPA 8270 - S
2-Methylnaphthalene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
2-Methylphenol <293 µg/Kg dry wt 293 EPA 8270 - S
2-Nitroaniline <293 µg/Kg dry wt 293 EPA 8270 - S
2-Nitrophenol <293 µg/Kg dry wt 293 EPA 8270 - S
3,3'-Dichlorobenzidine <585 µg/Kg dry wt 585 EPA 8270 - S
3- & 4-Methylphenol <585 µg/Kg dry wt 585 EPA 8270 - S
3-Nitroaniline <293 µg/Kg dry wt 293 EPA 8270 - S
4,6-Dinitro-2-methylphenol <1460 µg/Kg dry wt 1460 EPA 8270 - S
4-Bromophenylphenyl ether <293 µg/Kg dry wt 293 EPA 8270 - S
4-Chloro-3-methylphenol <293 µg/Kg dry wt 293 EPA 8270 - S
4-Chloroaniline <293 µg/Kg dry wt 293 EPA 8270 - S
4-Chlorophenylphenyl ether <293 µg/Kg dry wt 293 EPA 8270 - S
4-Nitroaniline <293 µg/Kg dry wt 293 EPA 8270 - S
4-Nitrophenol <732 µg/Kg dry wt 732 EPA 8270 - S
Acenaphthene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Acenaphthylene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Anthracene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Benzo(a)anthracene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Benzo(a)pyrene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Benzo(g,h,i)perylene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Benzofluoranthenes 553 µg/Kg dry wt 73.2 EPA 8270 - S
Benzoic acid <1460 µg/Kg dry wt 1460 EPA 8270 - S
Benzyl alcohol <366 µg/Kg dry wt 366 EPA 8270 - S
Benzyl butyl phthalate <366 µg/Kg dry wt 366 EPA 8270 - S
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QA/QC:  Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, 
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable. The sample required dilution by a factor of 2 for NWTPH-Dx analysis due to the high 
concentration of petroleum hydrocarbons. Results flagged as estimates are less than the PQL but detectable above the 
MDL. One of 2 surrogates for Pesticide analysis had low recovery due to matrix interference.
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Bis(2-chloroethoxy) methane <293 µg/Kg dry wt 293 EPA 8270 - S
Bis(2-chloroethyl) ether <293 µg/Kg dry wt 293 EPA 8270 - S
Bis(2-chloroisopropyl) ether <293 µg/Kg dry wt 293 EPA 8270 - S
Bis(2-ethylhexyl) phthalate 1470 µg/Kg dry wt 293 EPA 8270 - S
Chrysene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Di-n-butyl phthalate <293 µg/Kg dry wt 293 EPA 8270 - S
Di-n-octyl phthalate <293 µg/Kg dry wt 293 EPA 8270 - S
Dibenzo(a,h)anthracene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Dibenzofuran <293 µg/Kg dry wt 293 EPA 8270 - S
Diethyl phthalate <293 µg/Kg dry wt 293 EPA 8270 - S
Dimethyl phthalate <293 µg/Kg dry wt 293 EPA 8270 - S
Fluoranthene 234 µg/Kg dry wt 73.2 EPA 8270 - S
Fluorene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Hexachlorobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
Hexachlorobutadiene <293 µg/Kg dry wt 293 EPA 8270 - S
Hexachlorocyclopentadiene <293 µg/Kg dry wt 293 EPA 8270 - S
Hexachloroethane <293 µg/Kg dry wt 293 EPA 8270 - S
Indeno(1,2,3-cd)pyrene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Isophorone <293 µg/Kg dry wt 293 EPA 8270 - S
N-Nitrosodi-n-propylamine <293 µg/Kg dry wt 293 EPA 8270 - S
N-Nitrosodiphenylamine <293 µg/Kg dry wt 293 EPA 8270 - S
Naphthalene <73.2 µg/Kg dry wt 73.2 EPA 8270 - S
Nitrobenzene <293 µg/Kg dry wt 293 EPA 8270 - S
Pentachlorophenol <293 µg/Kg dry wt 293 EPA 8270 - S
Phenanthrene 110 µg/Kg dry wt 73.2 EPA 8270 - S
Phenol <293 µg/Kg dry wt 293 EPA 8270 - S
Pyrene 649 µg/Kg dry wt 73.2 EPA 8270 - S

End of Report for Sample ID: FO031024
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M E M O R A N D U M   
 

Review of Quality Assurance/Quality Control 
(QA/QC) Data for Portland Harbor Sediment 
Sampling, October 2003 
TO: David Lacey/PDX 

Tina Rice/PDX 

COPIES: Project File 

FROM: Wendi Gale/CVO  

DATE: February 2, 2004 

 

Summary 
The majority of the data have met the QA/QC acceptance criteria outlined for the Portland 
Harbor Sediment Sampling study. Nonconformances with QA/QC criteria are discussed, 
identified, and qualified in this report. The following is a brief summary of the overall 
quality of the sample results. 

All polychlorinated biphenyls (PCBs), pesticides, semivolatile petroleum products 
(NWTPH-Dx), metals, mercury, and total organic carbon (TOC) results for all samples met 
all QA/QC criteria for the selected QC parameters. A completeness objective of 95 percent 
was achieved for all samples analyzed for all parameters based on precision and accuracy. 

The majority of semivolatile organic compound (SVOC-SIM) results for all samples met all 
QA/QC criteria for the selected QC parameters. A completeness objective of 95 percent was 
achieved for all samples analyzed for all parameters based on precision and accuracy. 
Nonconformances with the QA/QC criteria were observed as follows: 

• SVOC-SIM results for one sediment sample were qualified as estimates and flagged with 
a “J” for positive results or with a "UJ" for nondetected results due to surrogate 
recoveries reported below the lower QC acceptance criteria. 

• Pesticide results for one sediment sample were qualified as estimates and flagged with a 
“UJ” for nondetect results because surrogate recoveries were not reported due to 
dilution. 

Introduction 
Eight sediment samples were collected between October 7 and 8, 2003. Samples submitted 
for metals, mercury, and NWTPH-Dx analyses were performed by City of Portland Water 
Pollution Control Laboratory (CITY), located in Portland, Oregon. Samples submitted for 
SVOC-SIM, pesticides, PCBs, and TOC analyses were performed by Severn Trent 
Laboratory (STL), located in Tacoma, Washington. 
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Data Review Criteria 
U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic Data 
Review (October 1999) and National Functional Guidelines for Inorganic Data Review (July 2002) 
provided guidelines for data qualification, where applicable. Only summary QA/QC 
information were reviewed for each analytical parameter. 

This QA review focuses on criteria for the following QA/QC parameters and their overall 
effect on the data: 

• Sample custody, handling, and preservation 
• Holding time compliance 
• Summary initial and continuing calibration data 
• Method blanks 
• Surrogate spike recovery 
• Precision and Accuracy (laboratory control samples, spike/spike duplicates, and 

laboratory duplicates) 

Analytical Methods 
All samples were analyzed by and QA/QC criteria were taken from one of the following 
sources: 

• U.S. EPA. Test Methods for Evaluating Solid Waste (SW 846), April 1998. 

• Oregon D.E.Q. Northwest Total Petroleum Hydrocarbon-Dx Method (NWTPH-Dx) is 
based on Oregon’s Department of Environmental Quality TPH and Washington’s 
Department of Ecology WTPH methods. 

Table 1 lists the analytical method used for each parameter and the number and type of 
samples analyzed. 

Table 1 
Summary of Analyses 

Parameter Method No. of Field 
Samples 

SVOC-SIM EPA 8270-SIM 8 sediment 

Pesticides SW 8081A 8 sediment 

PCBs SW 8082 8 sediment 

TPH-#6 Fuel Oil, 
Diesel, Kerosene, 
Motor Oil 

NWTPH-D 8 sediment 

Metals and Mercury EPA 6020 8 sediment 

TOC SW 9060 8 sediment 
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Qualifiers 
The following definitions provide brief explanations of the data qualifiers that may be 
assigned to results in the data review process. 

U - The analyte was analyzed for, but the analyte was not detected above the 
reported sample quantitation limit. 

J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

UJ - The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 

The laboratory may have assigned additional data qualifiers. Laboratory data qualifiers are 
defined in each laboratory report. 

Sample Custody, Handling, and Preservation 
Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. 

According to the case narrative, all coolers were received by the laboratory at a temperature 
of 4 °C ± 2 °C, as recommended by EPA. All sample containers were received intact. All 
sediment samples were extracted and/or analyzed within their respective holding time 
requirements. 

GC/MS Tune Criteria 
Instrument tuning must be performed at the beginning of each twelve-hour instrument 
sequence, prior to standard and sample analyses. Analysis frequency criteria and ion 
abundance criteria for each instrument sequence were met. 

Initial Calibration 
Initial calibration criteria monitor analytical performance and proper compound 
identification at the start of analysis. 

All acceptance criteria were met according to the case narrative. Initial calibration data were 
not provided by the laboratory, therefore compliance with QC criteria could not be verified. 

Continuing Calibration 
Continuing calibration criteria monitor analytical performance and proper compound 
identification on a daily or more frequent basis. 
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All acceptance criteria were met according to the case narrative. Continuing calibration data 
were not provided by the laboratory, therefore compliance with QC criteria could not be 
verified. 

Method Blanks 
Method blanks monitor contamination that may be introduced during analysis. 

Method blanks were provided for all analyses by the STL laboratory. Except for the instance 
noted below, all method blanks were contamination-free, therefore meeting QC acceptance 
criteria. 

• The SVOC-SIM method blank analyzed on October 15, 2003 (SDG 116855) was reported 
with detectable concentrations of bis(2-ethylhexyl)phthalate (60.4 μg/kg). Bis(2-
ethylhexyl)phthalate was not detected in any associated samples or was greater than 
five times the amount detected in the method blank, therefore sample results were 
considered unaffected and were not qualified. 

Method blanks were not provided by the CITY laboratory, therefore compliance with QC 
criteria could not be verified. Method blanks were contamination-free according to the case 
narrative. 

Surrogate Spike Recovery 
Surrogate compounds are organic compounds which are similar to the analytes of interest in 
chemical composition, extraction, and chromatography, but are not likely to be found in 
environmental samples. Every sample and blank analyzed for organic parameters is spiked 
prior to extraction or analysis with surrogate compounds that are representative of the 
analysis. 

All surrogate spike recoveries should be within the laboratory-established control limits to 
meet QC acceptance criteria. 

EPA Method 8270-SIM (SVOC-SIM) 
Surrogate recoveries should be within the QC control limits of 37 to 156 percent for 
nitrobenzene-d5, 39 to 145 percent for 2-fluorobiphenyl, 39 to 158 percent for p-terphenyl-
d14, 39 to 140 percent for phenol-d5, 35 to 144 percent for 2-fluorophenol, and 25 to 148 
percent for 2,4,6-tribromophenol for sediment samples. Except for the instances noted 
below, all surrogate recoveries were within the specified QC control limits for sediment 
samples. 

• The surrogate recovery for p-terphenyl-d14 was reported below the lower QC control 
limit for sample IL-19-AAP918-1003 (21.5%). SVOC-SIM results for sample IL-19-
AAP918-1003 were qualified as estimates and flagged with a “J” for positive results or 
with a "UJ" for nondetected results. 
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NWTPH-Dx Method (NWTPH-Dx Hydrocarbons) 
All acceptance criteria were met according to the case narrative. Surrogate compounds and 
QC control limits were not provided by the laboratory, therefore compliance with QC 
criteria could not be verified. 

EPA Method SW 8081A (Pesticides) 
Surrogate recoveries should be within the QC control limits of 57 to 153 percent for 
tetrachloro-m-xylene and 57 to 145 percent for decachlorobiphenyl in sediment samples. 
Pesticide results are not qualified based on surrogate results. 

Except for the instance noted below, all surrogate recoveries were within the specified QC 
control limits. 

• The surrogate recoveries for tetrachloro-m-xylene and dechlorobiphenyl were not 
reported as a result of sample dilution for sediment sample IL-19-AAP910-1003. 
Pesticide results for sample IL-19-AAP910-1003 were qualified as estimates and flagged 
with a “UJ” for nondetected results. 

• The surrogate recovery for dechlorobiphenyl was reported below the lower QC control 
limit for sample IL-19-AMZ077-1003 (7.55%). The surrogate recovery for tetra-m-
chloroxylene was acceptable and the low recovery of decachlorobiphenyl was due to a 
matrix interference; no sample results required qualification. 

EPA Method SW 8082 (PCBs) 
Surrogate recoveries should be within the QC control limits of 57 to 125 percent for 
tetrachloro-m-xylene and 63 to 126 percent for decachlorobiphenyl in sediment samples. 
PCB results are not qualified based on surrogate results. 

All surrogate recoveries were within the specified QC control limits. 

Laboratory Control Samples, Matrix Spike/Matrix Spike 
Duplicates, and Laboratory Duplicates 
Precision and accuracy of laboratory performance are evaluated by the analysis of 
laboratory control samples (LCS), matrix spike (MS), matrix spike duplicates (MSDs), and 
laboratory duplicates. LCSs, MS/MSDs, and laboratory duplicates should be performed at a 
frequency of five percent or once per analytical batch, whichever is more frequent. LCS, 
MS/MSD, and laboratory duplicate recoveries and relative percent difference (%RPD) 
results should be within laboratory established control limits to meet precision and accuracy 
QC acceptance criteria. 

LCS, MS/MSD, and laboratory duplicate data were not provided by the CITY laboratory, 
therefore compliance with QC criteria could not be verified. All acceptance criteria were met 
according to the case narrative. 

LCS, MS/MSD, and laboratory duplicate data were provided by the STL laboratory. 
Frequency criteria were met for all analytical methods. Except for the instance noted below, 
all LCS, MS/MSD, and laboratory duplicate recoveries and %RPD results were within the 
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laboratory established QC control limits for all samples analyzed. Therefore, the majority of 
the samples met precision and accuracy QC acceptance criteria. 

• Several MS/MSD recoveries and RPD results were reported outside the laboratory-
established QC control limits for SVOC-SIM analysis. Organic sample results cannot be 
qualified using MS/MSD data alone, but can be used in conjunction with other QC 
criteria to determine the precision and accuracy of individual samples. Sample results 
did not require qualification based on precision or accuracy criteria, therefore SVOC-
SIM results were not qualified based on MS/MSD results. 
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Appendix B:  Basin 19 Catch Basin Solids 
Sampling Adjacent to Greenway Recycling 

Introduction 
This appendix summarizes the results of the City of Portland BES source investigation of catch 
basin solids near the Greenway Recycling facility.  The facility also is known as the Armstrong 
Disposal Company on DEQ’s Environmental Cleanup Site Information (ECSI) database (ECSI Site 
No. 4655).  The Greenway site is located within Outfall Basin 19.   

In 2004 and 2005, the City received complaints about erosion from the site onto NW St. Helens 
Road.  Free petroleum product was observed draining from the Greenway site “out of soil and 
onto St. Helens Road after a rainstorm in early 2006” (DEQ, 2009a).   The City collected solids 
samples from stormwater catch basins in the roadway adjacent to the site in June 2007 and 
submitted the samples for laboratory analyses.  The purpose of this investigation was to evaluate 
whether possible overland discharges from the Greenway site are a current source of 
contaminants to the City conveyance system.   

The investigation results indicate the presence of PCBs and other constituents in the catch basin 
solids; however, based on the detected concentrations, the Greenway facility does not appear to 
be a significant ongoing source of contaminants to the Basin 19 stormwater conveyance system. 

Background 
The Greenway site began site redevelopment, including grading, in 2004 without City permits or 
erosion control.  Numerous complaints were received in 2004 and 2005 of mud from the site 
covering the road, sidewalks, and reaching the street catch basins.  Offsite tracking of soils was 
also reported.  The City required the site to apply for the appropriate permits and worked with 
the site to install onsite stormwater treatment (implemented in 2007), pursuant to the City’s 
Stormwater Manual.  Areas with higher soil contamination were also paved in 2007.  Additional 
stormwater controls, such as construction of a cover for the woodchipper, have been added to the 
site since 2007.  

Based on the site history and potential for contamination, the City collected catch basin solids 
samples on NW St. Helens Road, adjacent to the site, to help determine the appropriate onsite 
treatment and to evaluate current offsite migration of site contaminants.  These catch basins 
discharge to the 30-inch-diameter stormwater conveyance line in NW St. Helens Road.  

The Greenway site submitted an independent cleanup report and risk assessment summarizing 
soil and groundwater remedial activities conducted at the site between 2003 and 2006; these 
activities were not conducted under DEQ oversight.  Analytical data presented in the report 
includes data for a soil sample collected near an onsite stormwater catch basin with a PCB 
Aroclor 1016 concentration of 560 µg/Kg (Evren Northwest, 2007).  The soil represented by this 
sample subsequently was excavated and disposed.  DEQ issued a Conditional No Further Action 
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determination stating that “DEQ does not believe that stormwater from the site is contributing 
contaminants to the Willamette River at levels warranting DEQ oversight” (DEQ, 2009b).   

Sampling Activities and Analytical Approach 
Solids samples were collected on June 22, 2007 from three catch basins located in the site vicinity, 
which are shown on Figure B1.  All three catch basins receive flows from the site, based on field 
observations of wood debris (see Attachment B1, similar to those at the Greenway site.  Also, 
during the catch basin sampling event, BES sampling personnel observed water seeping from the 
ground surface at the properties on the west side of NW St. Helens Road, including the 
Greenway facility (see photograph 4 in Attachment B2).  The seepage was observed to run along 
the west curb line draining to all three catch basins sampled. 

The solids samples were collected from the bottom of each catch basin using a stainless steel 
trowel/spoon and bowl in accordance with BES Field Operations Standard Operating 
Procedures.  Field notes recorded during sampling activities are provided in Attachment B1.  
Photographs of the sampling locations and inline solids are included in Attachment B2.   

The three catch basin solids samples were homogenized and submitted to the City’s Water 
Pollution Control Laboratory for analysis of metals, PCBs, polycyclic aromatic hydrocarbons 
(PAHs), phthalates, semi-volatile organic compounds (SVOCs), total organic carbon and total 
solids.   

Summary of Results 
Table B1 summarizes the laboratory analytical results for the City samples relative to the 
Portland Harbor Joint Source Control Strategy (JSCS) screening level values (SLVs) for 
bioaccumulation and toxicity (DEQ/EPA, 2005, as amended 2007).  The laboratory reports and 
data review memorandum for the City samples are provided in Attachment B3. 

 Metals:  The results indicate that copper and lead are being discharged to the system at 
concentrations exceeding JSCS Toxicity SLVs (see Table B1). 

 PCBs:  PCBs were detected in the sample from catch basin ANF207 (the middle catch 
basin).  Concentrations of the individual Aroclors do not exceed the SLVs; the total PCB 
concentration in this sample exceeds the Bioaccumulation SLV but is an order-of-
magnitude less than the Toxicity SLV.   

 PAHs:  With the exception of indeno(1,2,3-cd)pyrene in the sample from catch basin 
ANF207, PAH concentrations in the samples were not elevated above SLVs.  

 Phthalates:  Bis(2-ethylhexyl)phthalate (BEHP) and/or di-n-butyl phthalate were detected 
in the samples.  The detected concentrations were less than an order-of-magnitude greater 
than the SLVs. 

 SVOCs:  With the exception of phenol in the sample from catch basin AMZ192, detected 
SVOC concentrations in the samples were not elevated above SLVs.   
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Conclusions  
The results of this source investigation indicate that indeno(1,2,3-cd)pyrene, BEHP and/or 
phenol are present in solids in catch basins that receive stormwater runoff from the Greenway 
facility at concentrations greater than (but within an order-of-magnitude of) the JSCS Toxicity 
SLVs.  Total PCBs were detected in one catch basin sample adjacent to the site which exceeded 
the Bioaccumulation SLV; this detection may be related to PCBs that were documented in near-
surface soil prior to site remedial activities (Evren Northwest, 2007) or may indicate the presence 
of an ongoing minor source of PCBs at the site or in the site vicinity.  Based on these findings, the 
Greenway facility does not appear to be a significant ongoing source of contaminants to the Basin 
19 stormwater conveyance system. The site also has an NPDES stormwater general permit 
(issued in 2007) and the City continues to work with the site to implement stormwater best 
management practices. 

The sampling conducted adjacent to the Greenway facility was conducted after much of the site 
contamination had been removed and pavement placed in the areas of higher concentrations.  
Therefore, these results are not reflective of what may have historically discharged to the City 
system from this facility, especially when significant erosion was occurring during site grading.      
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Table B1
Catch Basin Solids Sample Results Adjacent to Greenway Recycling
Outfall Basin 19

Class Analyte Units Toxicity Bioaccumulation
Total Organic Carbon (EPA 9060 MOD)

TOC mg/Kg 54200 64000 76400 -- --

Total Solids (SM 2540 G)
TS %W/W 34.6 68.8 49 -- --

Metals (EPA 6020)
Antimony mg/Kg 3.68 3.84 56.7 64 --
Arsenic mg/Kg 3.95 5.44 3.92 33 7
Cadmium mg/Kg 0.72 0.47 1.57 4.98 1
Chromium mg/Kg 71.6 60.8 52.1 111 --
Copper mg/Kg 158 114 60.9 149 --
Lead mg/Kg 140 128 111 128 17
Mercury mg/Kg 0.169 0.085 0.156 1.06 0.07
Nickel mg/Kg 31.9 31.8 25.1 48.6 --
Silver mg/Kg 0.8 1.79 0.22 5 --
Zinc mg/Kg 458 307 438 459 --

Polychlorinated Biphenyls(PCBs) (EPA 8082)
Aroclor 1016 μg/Kg 15 U 10 U 10 U 530 --
Aroclor 1221 μg/Kg 30 U 20 U 20 U -- --
Aroclor 1232 μg/Kg 15 U 10 U 10 U -- --
Aroclor 1242 μg/Kg 15 U 21 10 U -- --
Aroclor 1248 μg/Kg 15 U 10 U 10 U 1500 --
Aroclor 1254 μg/Kg 15 U 10 U 10 U 300 --
Aroclor 1260 μg/Kg 15 U 11 10 U 200 --
Aroclor 1262 μg/Kg 15 U 10 U 10 U -- --
Aroclor 1268 μg/Kg 15 U 10 U 10 U -- --

Total PCBs(2) μg/Kg ND 32 ND 676 0.39

Polynuclear Aromatic Hydrocarbons(PAH) (EPA 8270C-SIM)
2-Methylnaphthalene μg/Kg 9.9 12 80 200 --
Acenaphthene μg/Kg 9.1 15 12 300 --
Acenaphthylene μg/Kg 4.4 10 5.8 200 --
Anthracene μg/Kg 30 46 29 845 --
Benzo(a)anthracene μg/Kg 91 180 100 1050 --
Benzo(a)pyrene μg/Kg 92 180 95 1450 --
Benzo(b)fluoranthene μg/Kg 130 250 130 -- --
Benzo(g,h,i)perylene μg/Kg 110 190 110 300 --
Benzo(k)fluoranthene μg/Kg 37 93 39 13000 --
Chrysene μg/Kg 130 280 130 1290 --
Dibenzo(a,h)anthracene μg/Kg 24 36 22 1300 --
Dibenzofuran μg/Kg 8.2 13 8.1 -- --
Fluoranthene μg/Kg 320 500 290 2230 37000
Fluorene μg/Kg 12 17 12 536 --
Indeno(1,2,3-cd)pyrene μg/Kg 100 200 98 100 --
Naphthalene μg/Kg 17 24 87 561 --
Phenanthrene μg/Kg 160 240 160 1170 --
Pyrene μg/Kg 230 390 280 1520 1900

Total PAHs(2) μg/Kg 1515 2676 1688 -- --

Phthalates (EPA8270C)
Bis(2-ethylhexyl) phthalate (BEHP) μg/Kg 3800 2100 2500 800 330
Butyl Benzyl Phthalate μg/Kg 4600 1100 3900 -- --
Diethyl phthalate μg/Kg 130 U 100 U 120 U 600 --
Dimethyl phthalate μg/Kg 130 U 100 U 120 U -- --
Di-n-butyl phthalate μg/Kg 410 200 U 250 J 100 60
Di-n-octyl phthalate μg/Kg 130 U 100 U 120 U -- --

Semivolatile Organic Compounds (SVOC) (EPA8270C)
1,2,4-Trichlorobenzene μg/Kg 130 U 100 U 120 U 9200 --
1,2-Dichlorobenzene μg/Kg 130 U 100 U 120 U 1700 --
1,3-Dichlorobenzene μg/Kg 130 U 100 U 120 U 300 --
1,4-Dichlorobenzene μg/Kg 130 U 100 U 120 U 300 --
2,4,5-Trichlorophenol μg/Kg 130 U 100 U 120 U -- --
2,4,6-Trichlorophenol μg/Kg 130 U 100 U 120 U -- --
2,4-Dichlorophenol μg/Kg 130 U 100 U 120 U -- --
2,4-Dimethylphenol μg/Kg 620 U 500 U 580 U -- --
2,4-Dinitrophenol μg/Kg 2500 U 2000 U 2300 U -- --
2,4-Dinitrotoluene μg/Kg 130 U 100 U 120 U -- --
2,6-Dinitrotoluene μg/Kg 130 U 100 U 120 U -- --
2-Chloronaphthalene μg/Kg 130 U 100 U 120 U -- --
2-Chlorophenol μg/Kg 130 U 100 U 120 U -- --
2-Methyl-4,6-dinitrophenol μg/Kg 1300 U 1000 U 1200 U -- --

Upstream -------------------------------------------->  Downstream

6/22/2007

Catch Basin 
AAT525

Catch Basin 
ANF207

Catch Basin AMZ192
FO 070815

6/22/2007

JSCS(1) 

Screening Level Value

6/22/2007
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Table B1
Catch Basin Solids Sample Results Adjacent to Greenway Recycling
Outfall Basin 19

Class Analyte Units Toxicity Bioaccumulation

Upstream -------------------------------------------->  Downstream

6/22/2007

Catch Basin 
AAT525

Catch Basin 
ANF207

Catch Basin AMZ192
FO 070815

6/22/2007

JSCS(1) 

Screening Level Value

6/22/2007
2-Methylphenol μg/Kg 130 U 100 U 120 U -- --
2-Nitroaniline μg/Kg 250 U 200 U 230 U -- --
2-Nitrophenol μg/Kg 130 U 100 U 120 U -- --
3,3'-Dichlorobenzidine μg/Kg 1300 U 1000 U 1200 U -- --
3-Nitroaniline μg/Kg 250 U 200 U 230 U -- --
4-Bromophenylphenyl ether μg/Kg 130 U 100 U 120 U -- --
4-Chloro-3-methylphenol μg/Kg 130 U 100 U 120 U -- --
4-Chloroaniline μg/Kg 130 U 100 U 120 U -- --
4-Chlorophenyl phenyl ether μg/Kg 130 U 100 U 120 U -- --
4-Methylphenol(3) μg/Kg 910 100 U 1400 -- --
4-Nitroaniline μg/Kg 250 U 200 U 230 U -- --
4-Nitrophenol μg/Kg 1300 U 1000 U 1200 U -- --
Benzoic acid μg/Kg 2500 U 2000 U 2300 U -- --
Benzyl alcohol μg/Kg 330 200 U 230 -- --
Bis(2-chloroethoxy) methane μg/Kg 130 U 100 U 120 U -- --
Bis(2-chloroethyl) ether μg/Kg 130 U 100 U 120 U -- --
Bis(2-chloroisopropyl) ether μg/Kg 130 U 100 U 120 U -- --
Hexachlorobenzene μg/Kg 130 U 100 U 120 U 100 19
Hexachlorobutadiene μg/Kg 130 U 100 U 120 U 600 --
Hexachlorocyclopentadiene μg/Kg 730 U 500 U 680 U 400 --
Hexachloroethane μg/Kg 130 U 100 U 120 U -- --
Isophorone μg/Kg 130 U 100 U 120 U -- --
Nitrobenzene μg/Kg 130 U 100 U 120 U -- --
N-Nitrosodi-n-propylamine μg/Kg 130 U 100 U 120 U -- --
N-Nitrosodiphenylamine μg/Kg 130 U 100 U 120 U -- --
Pentachlorophenol μg/Kg 1300 U 1000 U 1200 U 1000 250
Phenol μg/Kg 380 U 300 U 400 50 --

Notes:

U = The analyte was not detected above the reported sample quantification limit.
ND = Not detected
J = The analyte was detected in the method blank at a concentration greater than twenty times the level found in the sample; therefore, the results is qualified as estimated.
-- No JSCS screening level has been established.
μg/Kg = Micrograms per kilogram.
mg/Kg = Milligrams per kilogram.

(3) Total PCBs and PAHs are calculated by assigning "0" to undetected constituents.
(3)This analyte cannot be separated from 3-Methylphenol.

= concentration exceeds JSCS Toxicity Screening Level Value
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value

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

B = The analyte was found in the associated method blank at a level that is significant relative to the sample result. Sample results less than twenty times the level found in the blank 
are flagged as estimated.
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Field Photographs 
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Catch Basin Solids Investigation: June 2007 

 
Photo 1. Location of catch basin AAT525.  The Greenway Recycling facility is shown in 
the background. 

 

 
Photo 2.  Looking inside catch basin AAT525.  These solids were collected for analysis. 
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Photo 3.  Solids collected from catch basin AAT525. 
 

 
Photo 4.  Sampling at catch basin ANF207.  Greenway Recycling is shown in the 
background.  Note the seepage from the site into the right-of-way. 
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Photo 5.  Looking inside catch basin ANF207.  

 
Photo 6.  Solids collected from catch basin ANF207. 
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Photo 7.  Location of catch basin AMZ192. 
Photo 8.  Catch basin AMZ192. 
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Photo 9.  Solids collected from catch basin AMZ192. 
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Laboratory Results 
 



 

 
Laboratory Data QA/QC Review 
Inline Solids Investigation 
City Outfall Basin 19 
To:  File 

From:  Andrew Davidson, GSI 

Date:

This memorandum presents a quality assurance/quality control (QA/QC) review of the 
laboratory data generated during source control investigation sampling and analyses conducted 
by the City of Portland (City) in Outfall Basin 19 on June 22, 2007.  Three catch basin solids 
samples were collected in the immediate vicinity of the Greenway Recycling facility (a.k.a. 
Armstrong Disposal Company, ECSI #4655) and submitted for laboratory analyses.   

  February 24, 2010 

The laboratory analyses were completed by the City’s Bureau of Environmental Services (BES) 
Water Pollution Control Laboratory (WPCL) and a subcontract laboratory, as follows: 

• BES WPCL 
o Total Organic Carbon (EPA 9060 MOD) 

o Total Solids (SM 2540 G)  

o Metals (EPA 6020) 

o Polychlorinated Biphenyls (PCBs) (EPA 8082). 

• Columbia Analytical Services (CAS) 
o Total Solids (EPA 160.3) 

o Polynuclear Aromatic Hydrocarbons (PAHs) (EPA 8270C-SIM) 

o Phthalates and other Semi-volatile Organic Compounds (SVOCs) (EPA 8270C). 

Sample results for these analyses are summarized in Table 1.  

This QA/QC review is based upon the available documentation supplied from WPCL and CAS.  
The QA/QC review of laboratory data included the following checks: 

• Chain-of-custody record (complete and correct) 
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• Analytical holding times 

• Chemicals of interest in method blanks 

• Surrogate recoveries within accuracy control limits 

• Laboratory duplicates within accuracy control limits 

• Laboratory control sample recoveries within accuracy control limits 

• Laboratory control sample duplicate results within precision control limits 
The results of the QA/QC review are presented below. 

Chain-of-Custody 
The chain-of-custody (COC) forms indicate tracking of sample custody from BES field 
personnel to the WPCL, and from WPCL to the contract laboratory (CAS).  While the COC 
forms transferring samples from WPCL to CAS appear complete, the form showing initial 
transfer (relinquishing) from BES field staff to WPCL was unsigned by the WPCL receiving 
personnel.  Excluding this deviation, the chain-of-custody procedures appear adequate. 

Analysis Holding Times 
The samples were extracted and analyzed within the required method-specific holding times. 

Method Blanks 
Method blanks were processed during the laboratory analyses of PAHs, phthalates and SVOCs.  
Di-n-butyl phthalate was detected in the method blank and in samples IL-19-AMZ192-0607 and 
IL-19-AAT525-0607.  Because the detected concentration in sample IL-19-AMZ192-0607 is 
less than 20 times the method blank concentration, the result was qualified (“B”) by CAS in 
accordance with its QA/QC policy.  The presence of di-n-butyl phthalate in this sample is likely 
a result of laboratory contamination. 

Surrogate Recoveries 
Surrogate recoveries were completed during the laboratory analysis of PAHs, phthalates and 
SVOCs.  Low recoveries for some SVOC surrogates in samples IL-19-AMZ192-0607 and IL-
19-AAT525-0607, and in the method blank, prompted re-extraction of the entire batch.  The 
results for the field samples were comparable for both determinations which indicated that the 
problems were restricted to the surrogate recovery or method blank; results of the re-extractions 
were comparable to the original data, and the original results were reported.  All other surrogate 
recoveries were within laboratory control limits. 

Laboratory Control/ Duplicate Laboratory Control Samples 
Laboratory duplicates were processed during the laboratory analysis of total solids.  The relative 
percent differences (RPDs) between the sample and the laboratory duplicate was within quality 
control limits.  

Laboratory control sample recoveries were reported by WPCL to be within quality control limits.   
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Laboratory blank spike duplicate recoveries were reported by WPCL to be within quality control 
limits.   

Other 
The reporting limits were elevated for all samples analyzed for SVOCs by EPA 8270C.  The 
sample extracts were diluted prior to instrumental analysis due to relatively high levels of non-
target background components.  Clean-up of the extract did not eliminate enough of the 
background components to prevent dilution.  





City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, method 

blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.    LAB: Trace levels of Aroclors 1242 and 1260 were detected (<10 ug/Kg each).  

IL-19-AMZ192-0607

4135 NW ST HELENS RD - NORTH CB

PORTLAND HARBOR INLINE SAMP

19_11

Page 1 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 09:36

AL05908

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070815 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

GENERAL

TOTAL SOLIDS 49.0 % W/W 0.01 SM 2540 G 06/25/07

METALS

ANTIMONY 56.7 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ARSENIC 3.92 mg/Kg dry wt 0.50 EPA 6020 06/27/07

CADMIUM 1.57 mg/Kg dry wt 0.10 EPA 6020 06/27/07

CHROMIUM 52.1 mg/Kg dry wt 0.50 EPA 6020 06/27/07

COPPER 60.9 mg/Kg dry wt 0.25 EPA 6020 06/27/07

LEAD 111 mg/Kg dry wt 0.10 EPA 6020 06/27/07

MERCURY 0.156 mg/Kg dry wt 0.010 EPA 6020 06/27/07

NICKEL 25.1 mg/Kg dry wt 0.25 EPA 6020 06/27/07

SILVER 0.22 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ZINC 438 mg/Kg dry wt 0.50 EPA 6020 06/27/07

GC ANALYSIS

POLYCHLORINATED BIPHENYLS (PCB)

Aroclor 1016 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1221 <20 µg/Kg dry wt 20 EPA 8082 06/25/07

Aroclor 1232 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1242 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1248 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1254 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1260 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1262 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1268 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

OUTSIDE ANALYSIS

TOTAL ORGANIC CARBON 76400 mg/Kg dry wt 100 EPA 9060 MOD 07/05/07

POLYNUCLEAR AROMATICS - CAS

2-Methylnaphthalene 80 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Acenaphthene 12 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Acenaphthylene 5.8 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Anthracene 29 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Benzo(a)anthracene 100 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, method 

blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.    LAB: Trace levels of Aroclors 1242 and 1260 were detected (<10 ug/Kg each).  

IL-19-AMZ192-0607

4135 NW ST HELENS RD - NORTH CB

PORTLAND HARBOR INLINE SAMP

19_11

Page 2 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 09:36

AL05908

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070815 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

Benzo(a)pyrene 95 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Benzo(b)fluoranthene 130 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Benzo(ghi)perylene 110 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Benzo(k)fluoranthene 39 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Chrysene 130 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Dibenzo(a,h)anthracene 22 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Dibenzofuran 8.1 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Fluoranthene 290 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Fluorene 12 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Indeno(1,2,3-cd)pyrene 98 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Naphthalene 87 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Phenanthrene 160 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

Pyrene 280 µg/Kg dry wt 2.9 EPA 8270M-SIM 07/05/07

SEMI-VOLATILE ORGANICS - CAS

1,2,4-Trichlorobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

1,2-Dichlorobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

1,3-Dichlorobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

1,4-Dichlorobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2,4,5-Trichlorophenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2,4,6-Trichlorophenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2,4-Dichlorophenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2,4-Dimethylphenol <580 µg/Kg dry wt 580 EPA 8270 LV 07/05/07

2,4-Dinitrophenol <2300 µg/Kg dry wt 2300 EPA 8270 LV 07/05/07

2,4-Dinitrotoluene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2,6-Dinitrotoluene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2-Chloronaphthalene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2-Chlorophenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2-Methylphenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

2-Nitroaniline <230 µg/Kg dry wt 230 EPA 8270 LV 07/05/07

2-Nitrophenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

3,3'-Dichlorobenzidine <1200 µg/Kg dry wt 1200 EPA 8270 LV 07/05/07

3-Nitroaniline <230 µg/Kg dry wt 230 EPA 8270 LV 07/05/07

4,6-Dinitro-2-methylphenol <1200 µg/Kg dry wt 1200 EPA 8270 LV 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, method 

blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.    LAB: Trace levels of Aroclors 1242 and 1260 were detected (<10 ug/Kg each).  

IL-19-AMZ192-0607

4135 NW ST HELENS RD - NORTH CB

PORTLAND HARBOR INLINE SAMP

19_11

Page 3 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 09:36

AL05908

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070815 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

4-Bromophenylphenyl ether <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

4-Chloro-3-methylphenol <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

4-Chloroaniline <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

4-Chlorophenylphenyl ether <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

4-Methylphenol 1400 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

4-Nitroaniline <230 µg/Kg dry wt 230 EPA 8270 LV 07/05/07

4-Nitrophenol <1200 µg/Kg dry wt 1200 EPA 8270 LV 07/05/07

Benzoic acid <2300 µg/Kg dry wt 2300 EPA 8270 LV 07/05/07

Benzyl alcohol 230 µg/Kg dry wt 230 EPA 8270 LV 07/05/07

Bis(2-chloroethoxy) methane <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Bis(2-chloroethyl) ether <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Bis(2-chloroisopropyl) ether <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Bis(2-ethylhexyl) phthalate 2500 µg/Kg dry wt 1200 EPA 8270 LV 07/05/07

Butyl benzyl phthalate 3900 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Diethyl phthalate <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Dimethyl phthalate <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Di-n-butyl phthalate 250 µg/Kg dry wt 230 EPA 8270 LV 07/05/07

Di-n-octyl phthalate <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Hexachlorobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Hexachlorobutadiene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Hexachlorocyclopentadiene <680 µg/Kg dry wt 680 EPA 8270 LV 07/05/07

Hexachloroethane <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Isophorone <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Nitrobenzene <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

N-Nitrosodi-n-propylamine <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

N-Nitrosodiphenylamine <120 µg/Kg dry wt 120 EPA 8270 LV 07/05/07

Pentachlorophenol <1200 µg/Kg dry wt 1200 EPA 8270 LV 07/05/07

Phenol 400 µg/Kg dry wt 350 EPA 8270 LV 07/05/07

End of Report for Sample ID: FO070815

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, calibration, 

method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable.      

IL-19-ANF207-0607

4135 NW ST HELENS RD - MIDDLE CB

PORTLAND HARBOR INLINE SAMP

19_12

Page 1 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 10:06

AL05909

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070816 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

GENERAL

TOTAL SOLIDS 68.8 % W/W 0.01 SM 2540 G 06/25/07

METALS

ANTIMONY 3.84 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ARSENIC 5.44 mg/Kg dry wt 0.50 EPA 6020 06/27/07

CADMIUM 0.47 mg/Kg dry wt 0.10 EPA 6020 06/27/07

CHROMIUM 60.8 mg/Kg dry wt 0.50 EPA 6020 06/27/07

COPPER 114 mg/Kg dry wt 0.25 EPA 6020 06/27/07

LEAD 128 mg/Kg dry wt 0.10 EPA 6020 06/27/07

MERCURY 0.085 mg/Kg dry wt 0.010 EPA 6020 06/27/07

NICKEL 31.8 mg/Kg dry wt 0.25 EPA 6020 06/27/07

SILVER 1.79 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ZINC 307 mg/Kg dry wt 0.50 EPA 6020 06/27/07

GC ANALYSIS

POLYCHLORINATED BIPHENYLS (PCB)

Aroclor 1016 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1221 <20 µg/Kg dry wt 20 EPA 8082 06/25/07

Aroclor 1232 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1242 21 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1248 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1254 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1260 11 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1262 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

Aroclor 1268 <10 µg/Kg dry wt 10 EPA 8082 06/25/07

OUTSIDE ANALYSIS

TOTAL ORGANIC CARBON 64000 mg/Kg dry wt 100 EPA 9060 MOD 07/05/07

POLYNUCLEAR AROMATICS - CAS

2-Methylnaphthalene 12 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Acenaphthene 15 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Acenaphthylene 10 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Anthracene 46 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Benzo(a)anthracene 180 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Benzo(a)pyrene 180 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Benzo(b)fluoranthene 250 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, calibration, 

method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable.      

IL-19-ANF207-0607

4135 NW ST HELENS RD - MIDDLE CB

PORTLAND HARBOR INLINE SAMP

19_12

Page 2 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 10:06

AL05909

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070816 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

Benzo(ghi)perylene 190 µg/Kg dry wt 5.0 EPA 8270M-SIM 07/05/07

Benzo(k)fluoranthene 93 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Chrysene 280 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Dibenzo(a,h)anthracene 36 µg/Kg dry wt 5.0 EPA 8270M-SIM 07/05/07

Dibenzofuran 13 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Fluoranthene 500 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Fluorene 17 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Indeno(1,2,3-cd)pyrene 200 µg/Kg dry wt 5.0 EPA 8270M-SIM 07/05/07

Naphthalene 24 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Phenanthrene 240 µg/Kg dry wt 2.5 EPA 8270M-SIM 07/05/07

Pyrene 390 µg/Kg dry wt 5.0 EPA 8270M-SIM 07/05/07

SEMI-VOLATILE ORGANICS - CAS

1,2,4-Trichlorobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

1,2-Dichlorobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

1,3-Dichlorobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

1,4-Dichlorobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2,4,5-Trichlorophenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2,4,6-Trichlorophenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2,4-Dichlorophenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2,4-Dimethylphenol <500 µg/Kg dry wt 500 EPA 8270 LV 07/05/07

2,4-Dinitrophenol <2000 µg/Kg dry wt 2000 EPA 8270 LV 07/05/07

2,4-Dinitrotoluene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2,6-Dinitrotoluene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2-Chloronaphthalene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2-Chlorophenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2-Methylphenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

2-Nitroaniline <200 µg/Kg dry wt 200 EPA 8270 LV 07/05/07

2-Nitrophenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

3,3'-Dichlorobenzidine <1000 µg/Kg dry wt 1000 EPA 8270 LV 07/05/07

3-Nitroaniline <200 µg/Kg dry wt 200 EPA 8270 LV 07/05/07

4,6-Dinitro-2-methylphenol <1000 µg/Kg dry wt 1000 EPA 8270 LV 07/05/07

4-Bromophenylphenyl ether <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

4-Chloro-3-methylphenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

4-Chloroaniline <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

4-Chlorophenylphenyl ether <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Unless otherwise noted, all analytical QA/QC criteria were met for this sample including holding times, calibration, 

method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable.      

IL-19-ANF207-0607

4135 NW ST HELENS RD - MIDDLE CB

PORTLAND HARBOR INLINE SAMP

19_12

Page 3 of 3

06/22/07

GRAB

SEDIMENT

6/22/2007 10:06

AL05909

JJM

1020.001

LocCode:

LocCode

PORTHARI

FO070816 COMPLETE AND 

VALIDATED

LABORATORY ANALYSIS REPORT

Test Parameter Result MethodMRLUnits

Analysis

Date

4-Methylphenol <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

4-Nitroaniline <200 µg/Kg dry wt 200 EPA 8270 LV 07/05/07

4-Nitrophenol <1000 µg/Kg dry wt 1000 EPA 8270 LV 07/05/07

Benzoic acid <2000 µg/Kg dry wt 2000 EPA 8270 LV 07/05/07

Benzyl alcohol <200 µg/Kg dry wt 200 EPA 8270 LV 07/05/07

Bis(2-chloroethoxy) methane <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Bis(2-chloroethyl) ether <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Bis(2-chloroisopropyl) ether <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Bis(2-ethylhexyl) phthalate 2100 µg/Kg dry wt 1000 EPA 8270 LV 07/05/07

Butyl benzyl phthalate 1100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Diethyl phthalate <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Dimethyl phthalate <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Di-n-butyl phthalate <200 µg/Kg dry wt 200 EPA 8270 LV 07/05/07

Di-n-octyl phthalate <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Hexachlorobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Hexachlorobutadiene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Hexachlorocyclopentadiene <500 µg/Kg dry wt 500 EPA 8270 LV 07/05/07

Hexachloroethane <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Isophorone <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Nitrobenzene <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

N-Nitrosodi-n-propylamine <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

N-Nitrosodiphenylamine <100 µg/Kg dry wt 100 EPA 8270 LV 07/05/07

Pentachlorophenol <1000 µg/Kg dry wt 1000 EPA 8270 LV 07/05/07

Phenol <300 µg/Kg dry wt 300 EPA 8270 LV 07/05/07

End of Report for Sample ID: FO070816

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

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

Sample Collected:

System ID:

Sample ID:  

Proj./Company Name:

Address/Location: 

Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, method 

blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.   LAB: Trace level of Aroclor 1242 was detected (<15 ug/Kg).  
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Test Parameter Result MethodMRLUnits

Analysis

Date

GENERAL

TOTAL SOLIDS 34.6 % W/W 0.01 SM 2540 G 06/25/07

METALS

ANTIMONY 3.68 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ARSENIC 3.95 mg/Kg dry wt 0.50 EPA 6020 06/27/07

CADMIUM 0.72 mg/Kg dry wt 0.10 EPA 6020 06/27/07

CHROMIUM 71.6 mg/Kg dry wt 0.50 EPA 6020 06/27/07

COPPER 158 mg/Kg dry wt 0.25 EPA 6020 06/27/07

LEAD 140 mg/Kg dry wt 0.10 EPA 6020 06/27/07

MERCURY 0.169 mg/Kg dry wt 0.010 EPA 6020 06/27/07

NICKEL 31.9 mg/Kg dry wt 0.25 EPA 6020 06/27/07

SILVER 0.80 mg/Kg dry wt 0.10 EPA 6020 06/27/07

ZINC 458 mg/Kg dry wt 0.50 EPA 6020 06/27/07

GC ANALYSIS

POLYCHLORINATED BIPHENYLS (PCB)

Aroclor 1016 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1221 <30 µg/Kg dry wt 30 EPA 8082 06/25/07

Aroclor 1232 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1242 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1248 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1254 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1260 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1262 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

Aroclor 1268 <15 µg/Kg dry wt 15 EPA 8082 06/25/07

OUTSIDE ANALYSIS

TOTAL ORGANIC CARBON 54200 mg/Kg dry wt 100 EPA 9060 MOD 07/05/07

POLYNUCLEAR AROMATICS - CAS

2-Methylnaphthalene 9.9 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Acenaphthene 9.1 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Acenaphthylene 4.4 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Anthracene 30 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Benzo(a)anthracene 91 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File
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blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.   LAB: Trace level of Aroclor 1242 was detected (<15 ug/Kg).  
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Benzo(a)pyrene 92 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Benzo(b)fluoranthene 130 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Benzo(ghi)perylene 110 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Benzo(k)fluoranthene 37 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Chrysene 130 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Dibenzo(a,h)anthracene 24 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Dibenzofuran 8.2 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Fluoranthene 320 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Fluorene 12 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Indeno(1,2,3-cd)pyrene 100 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Naphthalene 17 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Phenanthrene 160 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

Pyrene 230 µg/Kg dry wt 3.1 EPA 8270M-SIM 07/05/07

SEMI-VOLATILE ORGANICS - CAS

1,2,4-Trichlorobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

1,2-Dichlorobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

1,3-Dichlorobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

1,4-Dichlorobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2,4,5-Trichlorophenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2,4,6-Trichlorophenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2,4-Dichlorophenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2,4-Dimethylphenol <620 µg/Kg dry wt 620 EPA 8270 LV 07/05/07

2,4-Dinitrophenol <2500 µg/Kg dry wt 2500 EPA 8270 LV 07/05/07

2,4-Dinitrotoluene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2,6-Dinitrotoluene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2-Chloronaphthalene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2-Chlorophenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2-Methylphenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

2-Nitroaniline <250 µg/Kg dry wt 250 EPA 8270 LV 07/05/07

2-Nitrophenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

3,3'-Dichlorobenzidine <1300 µg/Kg dry wt 1300 EPA 8270 LV 07/05/07

3-Nitroaniline <250 µg/Kg dry wt 250 EPA 8270 LV 07/05/07

4,6-Dinitro-2-methylphenol <1300 µg/Kg dry wt 1300 EPA 8270 LV 07/05/07

Report Date:  09/06/07 Validated By:  Signature on File



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656
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Proj./Company Name:
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Sample Point Code: EID File # : 

Report Page:

Sample Received:

Sample Status:

Sample Type:

Sample Matrix: Collected By:

Comments:

QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration, method 

blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate recoveries, as 

applicable. Low recoveries for some Semivolatile Organic surrogates in both this sample and the Method Blank prompted 

re-extraction of the entire batch. Results of the re-extractions were comparable to the original data, and the original results are 

reported.   LAB: Trace level of Aroclor 1242 was detected (<15 ug/Kg).  
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4-Bromophenylphenyl ether <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

4-Chloro-3-methylphenol <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

4-Chloroaniline <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

4-Chlorophenylphenyl ether <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

4-Methylphenol 910 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

4-Nitroaniline <250 µg/Kg dry wt 250 EPA 8270 LV 07/05/07

4-Nitrophenol <1300 µg/Kg dry wt 1300 EPA 8270 LV 07/05/07

Benzoic acid <2500 µg/Kg dry wt 2500 EPA 8270 LV 07/05/07

Benzyl alcohol 330 µg/Kg dry wt 250 EPA 8270 LV 07/05/07

Bis(2-chloroethoxy) methane <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Bis(2-chloroethyl) ether <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Bis(2-chloroisopropyl) ether <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Bis(2-ethylhexyl) phthalate 3800 µg/Kg dry wt 1300 EPA 8270 LV 07/05/07

Butyl benzyl phthalate 4600 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Diethyl phthalate <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Dimethyl phthalate <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Di-n-butyl phthalate 410 µg/Kg dry wt 250 EPA 8270 LV 07/05/07

Di-n-octyl phthalate <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Hexachlorobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Hexachlorobutadiene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Hexachlorocyclopentadiene <730 µg/Kg dry wt 730 EPA 8270 LV 07/05/07

Hexachloroethane <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Isophorone <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Nitrobenzene <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

N-Nitrosodi-n-propylamine <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

N-Nitrosodiphenylamine <130 µg/Kg dry wt 130 EPA 8270 LV 07/05/07

Pentachlorophenol <1300 µg/Kg dry wt 1300 EPA 8270 LV 07/05/07

Phenol <380 µg/Kg dry wt 380 EPA 8270 LV 07/05/07

End of Report for Sample ID: FO070817

Report Date:  09/06/07 Validated By:  Signature on File
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Appendix C:  Basin 19 Upland Source Updates 

The Oregon Department of Environmental Quality (DEQ) maintains an Environmental Cleanup 
Site Information (ECSI) database.  Information in the ECSI database for DEQ Cleanup Sites 
located in or near Basin 19 was reviewed during development of the Basin 19 conceptual site 
model, as described in the Phase 1 Report for City of Portland Priority 1 Basins (Phase 1 Report; 
GSI, 2006),1 to identify potential sources and migration pathways.  This appendix provides 
updated site summaries for DEQ Cleanup Sites in Basin 19, based on information from the ECSI 
database and from selected site-specific reports on file at DEQ and the City. 2 

Upland Sites Located within Basin 19 
Anderson Brothers (ECSI #970).  Activities conducted at this site subsequent to the Phase 1 
Report include site investigation and remediation activities in 2005 (including removal of 
petroleum-contaminated soil), catch basin sampling (March 2006), stormwater system mapping, 
cleanout and sampling (August 2006), and collection of stormwater samples (2006 - 2007).  Site 
ownership changed in late 2007 and among the site improvements made by the new owner 
were installation of new asphalt surfacing, an additional catch basin, and a shallow “soakage 
trench” to capture roof drainage prior to discharge to the stormwater system.  These activities 
are summarized in the site’s Stormwater Source Control Evaluation Report (Wohlers, 2008). 

Solids collected from the stormwater conveyance system in 2006 included composite solids 
samples from one sump and three catch basins, inline solids samples, and an onsite stream 
sediment sample; these samples were collected before the August 2006 cleanout of the onsite 
stormwater line.  PCBs were detected in most of these solids samples (total PCB concentrations 
up to 66 µg/Kg).  The samples also contained BEHP (up to 29,000 µg/Kg), diesel- and oil-range 
hydrocarbons, other semivolatile organic compounds (SVOCs), and metals (Wohlers, 2008). 

Four rounds of stormwater sampling were conducted at the site between December 2006 and 
December 2007.  The stormwater samples were tested for TPH, VOCs, SVOCs, PAHs, PCB 
Aroclors, metals, and pesticides.  Several metals, pesticides, PAHs, and one VOC exceeded JSCS 
SLVs (Wohlers, 2008). 

Additional stormwater sampling has not been conducted to evaluate the effectiveness of the site 
improvements implemented in 2007 as source control measures.  Stormwater best management 
practices (BMPs) also have been implemented that reportedly will continue to be maintained 
under the new ownership. 

DEQ issued a partial No Further Action (NFA) determination for soil and groundwater at the 
site on February 5, 2007.  The partial NFA determination did not provide a final finding on 
potential impacts associated with stormwater discharging from the site (DEQ, 2007b). 

                                                      
1 References cited in this appendix are listed in Section 6 of the Source Investigation Update Report for City of 
Portland Basin 19. 
2 Review of the ECSI database for the purposes of the Basin 19 source investigation update was 
performed February 4, 2010.   
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Based on a review of the 2006 – 2007 stormwater and sediment sampling results (and dependent 
upon continued implementation of the stormwater BMPs), DEQ concluded that the site does 
not appear to be a significant ongoing source of contaminants to the Willamette River and 
issued a draft Source Control Decision to complete the NFA issued in 2007 (DEQ, 2009d).  EPA 
indicated it disagrees with DEQ’s conclusions in the draft Source Control Decision; among 
EPA’s specific points of disagreement was the significance of JSCS SLV exceedances, the 
potential effectiveness of the site’s stormwater BMPs, and the lack of an enforcement 
mechanism to ensure that the stormwater BMPs continue to be implemented in the long term 
(EPA, 2009).  DEQ responded to EPA’s comments (DEQ, 2009e) and issued a final NFA 
determination and Source Control Decision in December 2009 (DEQ, 2009f). 

Brazil & Co. (ECSI #1026).  Research of DEQ files for the Brazil & Co. site indicates that no 
additional information has been received by DEQ subsequent to the Phase 1 Report.   

Results of the City’s 2006 stormwater system investigation activities adjacent to the PGE – 
Forest Park property (BES, 2007) indicate that the Brazil & Co. site may be a possible source of 
PCBs and pesticides to the Basin 19 conveyance system.  PCB Aroclor 1260 was detected at 
concentrations greater than the JSCS Toxicity SLV in two solids samples collected in the 
immediate vicinity of the Brazil & Co. site (the line from which these samples were collected 
was subsequently abandoned).  PCBs also were detected in a sample collected from a catch 
basin immediately adjacent to the Brazil & Co. site that receives stormwater from a site lateral 
connection and discharges to the active stormwater line in NW St. Helens Road (BES, 2007).  
Total DDx concentrations exceeded the JSCS Bioaccumulation SLV in samples collected from 
the historic storm lines adjacent and downstream of the site.  While these lines have since been 
abandoned, the potential for the site to be a current source of pesticides to Basin 19 is unknown.   

Calbag Metals - Front Ave. (ECSI #2454).  Information post-dating research for the Phase 1 
Report includes a report summarizing the results of stormwater system evaluations conducted 
following implementation of source control measures (SCMs) at the site (Creekside, 2006).  
Before site remediation, PCBs, metals, and phthalates were detected at concentrations 
significantly greater than JSCS toxicity SLVs in solids samples collected from onsite catch basins 
and stormwater lines; total PCBs concentrations in the solids samples ranged up to 22,020 
µg/Kg.  In 2005, accumulated sediments within the storm drain lines at the site and in adjacent 
portions of the Basin 19 conveyance system were removed and the site was repaved with the 
goal of reducing or eliminating the source of contaminants to the Basin 19 conveyance system.  
In its final Source Control Decision and NFA determination, DEQ indicated that the “site was a 
potential historic source of copper, lead, chromium, mercury, PCBs and phthalates to the 
Willamette River” (DEQ, 2005).  In the NFA, DEQ required the site to collect confirmatory 
stormwater samples through the spring of 2006.  However, the stormwater samples were 
analyzed only for total suspended solids and total and dissolved copper, lead and zinc; Calbag 
Metals was not required to analyze the stormwater samples for additional site contaminants of 
interest identified by DEQ, including PCBs, phthalates, and other metals.  The results of the 
post-source control stormwater sampling indicate that one or more total metals concentrations 
exceeded NPDES stormwater permit benchmarks and JSCS SLVs (Creekside, 2006). 

Since implementation of SCMs at the Calbag Metals site in 2005, the site has not collected solids 
samples to evaluate the effectiveness of the SCM.  Additionally, post-SCM stormwater samples 
collected at the site have not been analyzed for all contaminants.  However, the City collected 
solids samples from the storm lateral from the Calbag Metals site in 2007 and 2008, and results 
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for both samples indicated significantly elevated total PCBs concentrations (630-2,360 µg/Kg) in 
the stormwater solids discharged from the site (BES, 2008; 2009a).   

Chapel Steel (ECSI #4920).  This site was not discussed in the Phase 1 Report as it was not 
identified as an ECSI site at the time the report was prepared.  Chapel Steel handles and 
distributes raw steel, performs truck loading, trailer fabrication, fork lift maintenance, and 
tractor maintenance.  Stormwater from this site drains to a multiparty, private line that connects 
to the stormwater main line in NW Kittridge Avenue.  As part of a Portland Harbor Site 
Discovery pilot project, DEQ visited the site in June 2007 and sampled solids accumulated in a 
catch basin located on the north side of the property.  The sample was tested for PCB Aroclors, 
PAHs, pesticides, phthalates, and metals.  Total PCBs (33.7 µg/Kg) and BEHP (7990 µ/Kg) 
concentrations exceeded the JSCS SLVs, and a few metals (lead, nickel, and zinc) slightly 
exceeded the SLVs.  In the site discovery summary report (DEQ, 2007c), DEQ reported that 
catch basins at this facility do not have filters installed and are not routinely cleaned out.  Based 
on the site discovery findings, DEQ recommended that the site work with the City’s Industrial 
Stormwater Program and undertake a cleanout of the entire stormwater conveyance system 
(DEQ, 2008a).  The City is not aware of any source control actions taken by the site since the 
2007 site discovery sampling.   

Dura Industries (ECSI #111).  Limited information for this site was on file at DEQ when the 
Phase 1 Report was prepared, and no additional information is currently on file.   

Greenway Recycling (ECSI #4655).  This site (also referred to as Armstrong Disposal Company 
in the ECSI database) was not discussed in the Phase 1 Report as it was not identified as an ECSI 
site at the time the report was prepared.  In 2004 and 2005, the site began grading for 
redevelopment without appropriate permits; numerous complaints of mud washing onto the 
street and into the City’s storm system were received during this period.  The City required the 
site to apply for the appropriate permits and required stormwater collection and treatment to be 
installed, pursuant to the City Stormwater Manual.  Site stormwater requirements by the City 
were coordinated with DEQ during the site development permitting process.  Subsequently, the 
site entered DEQ’s Cleanup Program to evaluate whether the redevelopment was adequate to 
meet JSCS requirements.  A stormwater collection and treatment system was installed at the site 
in accordance with the City’s Stormwater Manual in 2007. 

An independent cleanup and risk assessment report summarizing soil and groundwater 
sampling efforts and remedial activities conducted at the site between 2003 and 2006 was 
submitted to DEQ in 2007 (Evren Northwest, 2007).  Analytical data presented in the report 
includes PCB data for a soil sample collected near an onsite stormwater catch basin that 
exceeded JSCS SLVs (Aroclor 1016 concentration of 560 µg/Kg) (Evren Northwest, 2007).  The 
soil represented by this sample was subsequently excavated and disposed offsite.  Data were 
not collected at the site under the DEQ Cleanup Program to evaluate the effectiveness of 
stormwater source control measures. 

The City collected solids samples from three catch basins in the vicinity of the Greenway facility 
in 2007 before the site had installed onsite stormwater treatment.  Total PCBs were detected at a 
concentration of 32 µg/Kg in one of the catch basins immediately adjacent to the site (see 
Appendix B). DEQ issued a proposed NFA recommendation (DEQ, 2008c) concluding, based on 
review of the independent cleanup report, that remaining petroleum hydrocarbon constituents, 
metals, and chlorinated VOCs are present at low levels in the soil and groundwater and the site 
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was not likely to be contributing contaminants to the Willamette River at levels warranting 
DEQ oversight.  DEQ issued a Conditional NFA Determination for the site in 2009 (DEQ, 
2009a), which included an Easement and Equitable Servitude for additional site restrictions.   

Mt. Hood Chemical Corp. (ECSI #81).  At the time of the Phase 1 Report, potential migration 
pathways to the Outfall 19 area had not been evaluated at the site.  In early 2008, the site 
entered into an agreement with DEQ to conduct a stormwater assessment and source control 
evaluation.  The current focus has been on groundwater and soil vapor investigation.  Work on 
the stormwater pathway has been limited but a work plan is expected later this year.  

Mt. Hood Chemical Property (ECSI #1328).  No additional information subsequent to the 
Phase 1 Report is on file at DEQ.  As indicated in the Phase 1 Report, the site has been 
investigated and received closure from DEQ, although the stormwater pathway was not 
evaluated as part of the closure.  

Penske Truck Leasing (ECSI #5055).  This site was not discussed in the Phase 1 Report as it was 
not identified as an ECSI site at the time the report was prepared.  Subsurface contaminated soil 
was remediated in conjunction with site redevelopment activities in 2007.  Review of the site 
characterization and excavation report (EFI Global, 2008) indicates former oil-water separators 
and aboveground storage tanks were removed from the site and associated petroleum-
contaminated soils were excavated during the remedial activities.  Confirmation soil and 
groundwater samples collected after the soil removals did not detect petroleum-related 
contaminants at levels above Oregon’s risk-based concentrations.  DEQ issued an NFA 
determination for the site in December 2008 (DEQ, 2008d) based on its finding that residual 
concentrations of metals, petroleum hydrocarbons, and associated constituents in subsurface 
soils and groundwater are unlikely to present a threat to human health or the Willamette River 
and the fact that the site has been redeveloped in accordance with the City’s Stormwater 
Manual (DEQ, 2008b).  Redevelopment included construction of three flow-through planters, a 
detention vault, and sediment manhole to treat stormwater on site.  Data were not collected at 
the site under the DEQ Cleanup Program to evaluate the effectiveness of stormwater source 
control measures.    

PGE-Forest Park (ECSI #2406).  A 1999 site investigation at this site showed that PCBs were 
present in surface and subsurface soils over a large percentage of the site, up to 1,400 ppm.  
Based on a cleanup level of 1.2 ppm, this site was remediated in 2000, including removal of 
2,100 tons of site soils.  During remedial excavation, a concrete French drain and inlet pipe were 
removed from the property.  Metal piping leading from the drain to the City’s stormwater 
system was cleaned and the open end of the lateral under the sidewalk was sealed by plugging 
it with quick-set concrete.  An NFA determination was made by DEQ in May 2001, although the 
stormwater pathway had not been evaluated.   

In April 2005, the City entered into a Prospective Purchaser Agreement (PPA) for the site with 
DEQ.  In accordance with the PPA, the City evaluated the potential for current or historical 
offsite migration of site contaminants via the stormwater pathway.  The City collected catch 
basin and inline solids samples in the storm system adjacent to the site and abandoned several 
unused lines in the vicinity of the site in 2006.  The analytical results for the solids samples 
indicated the presence of PCB Aroclors 1248 and/or 1260 in 11 of the 15 samples.  The highest 
total PCB concentrations were detected in two inline solids samples collected upstream of the 
site, adjacent to the Brazil & Co. site, in the subsequently abandoned lines (BES, 2007).   
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This site was obtained for a public trailhead to Forest Park but has not been developed pending 
funding through the City Parks & Recreation Bureau.  Additional interim source control 
measures, such as placing gravel on the fire lane to stabilize soils and placement of jersey 
barriers to restrict vehicular access and reduce erosion from the site, were implemented in 2007.  
When funding is available, the site will be developed with DEQ approval to assure that 
activities do not exacerbate site contamination or offsite migration of contaminants. 

Schnitzer-Kittridge Distribution Center (ECSI # 2442).  This site was redeveloped in 1996.  
Prior to redevelopment activities, acetone, arsenic, cadmium, lead, mercury, zinc, 4-Methyl-2-
pentanone, PCBs, and total petroleum hydrocarbons were identified as site soil and/or 
groundwater contaminants (DEQ, 2007a).  Additionally, stormwater samples collected between 
1991 and 1995 (as required by the site’s general stormwater discharge permit) indicated 
detections of several metals (cadmium, chromium, copper, lead, mercury, nickel, and zinc); 
however, the information was deemed insufficient to determine the potential for metals or other 
hazardous substances to have been deposited or accumulated in the stormwater drainage 
system or in Willamette River sediments as a result of the site’s stormwater discharges (DEQ, 
2004).  

DEQ issued a Source Control Decision for the site in 2004 (DEQ, 2004), as noted in the Phase 1 
Report.  The Source Control Decision recommended additional information be developed to 
address specific data gaps with regard to possible site contamination from VOCs, SVOCs, 
PAHs, phenols, metals and PCBs in soil and groundwater that could pose a threat to site 
workers, utility workers and groundwater.  In response, the site submitted a site 
characterization summary report (Bridgewater, 2006a), a land and beneficial water use report 
(Bridgewater, 2006b), a human health risk assessment (Bridgewater, 2006c), a Level 1 ecological 
risk assessment (Bridgewater, 2006d) and a feasibility study (Bridgewater, 2006e).  Based on 
information in these documents, DEQ selected a combination of worker training, maintenance 
of the existing pavement, building and landscape cap, and placement of institutional controls 
on the site as the final remedies for the site.  The Record of Decision, including a conditional 
NFA determination, was issued in January 2007 (DEQ, 2007a). 

Upland Sites Located Partially Within Basin 19 
Chevron USA Asphalt Refinery (ECSI #1281).  Stormwater from a portion of the site (the 
Guilds Lake Tank Yard) discharges to the Basin 19 conveyance system.  Chevron has completed 
a stormwater source control evaluation at the site since submittal of the Phase 1 Report.  In 
October 2006, Chevron submitted a work plan to DEQ for conducting a stormwater evaluation 
(BBL, 2006a).  Based on comments received from DEQ (that incorporated comments sent by the 
City via email to DEQ), a revised stormwater evaluation work plan was submitted in November 
2006 (BBL, 2006b), followed by submittal of a storm water sampling plan in August 2007 
(ARCADIS BBL, 2007).   

Chevron conducted catch basin cleanout and solids sampling (September 2006 and August 
2007); stormwater line cleanout, solids sampling and a video survey of various onsite and 
offsite stormwater drain lines (February, June and October 2007); and stormwater sampling in 
accordance with the JSCS (October 2007 – March 2008).  Analytical results for the solids samples 
collected during the 2006 and 2007 catch basin and stormwater line cleanout activities indicate 
concentrations of total PCBs, metals, DDD, DDE, DDT, PAHs, and/or BEHP at concentrations 
greater than JSCS SLVs.  In stormwater samples collected following the catch basin and line 
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cleanout activities from the portion of the site discharging to Basin 19, analytes detected at 
concentrations greater than the corresponding JSCS SLVs were metals (copper, lead, mercury, 
and zinc), PAHs, and pesticides (total DDT, dieldrin, and heptachlor).  The Source Control 
Evaluation Report was submitted to DEQ in 2009 (ARCADIS, 2009a).  The City commented on 
the Source Control Evaluation Report in August 2009 (BES, 2009b).  A proposed Source Control 
Decision was drafted by DEQ and reviewed by EPA and is expected to be finalized by summer 
2010. 

Front Avenue LP (ECSI #1239) – Tube Forgings.  As discussed in the Phase 1 Report, the Front 
Avenue LP Properties site consists of four tax lots.  Only one-half of one tax lot, occupied by 
Tube Forgings of America, is located within Basin 19.  A stormwater evaluation work plan was 
submitted to DEQ in March 2007 (MFA, 2007).  The City commented on the work plan in a letter 
to DEQ dated April 20, 2007.  An updated work plan (MFA, 2008a) was submitted to DEQ, and 
DEQ approved the work plan in a letter dated May 21, 2008.  Catch basin samples were 
collected in May 2008 in accordance with the approved work plan.  Based on the summary of 
the catch basin sampling results (MFA, 2008b), metals, phthalates, PAHs and phenol were 
detected at concentrations greater than JSCS SLVs.  PCBs were not detected in the catch basin 
solids (although detection limits were about 20 ppb per Aroclor).  The stormwater sampling 
component of the evaluation was initiated in November 2008.  Based on the memorandum 
summarizing the results of one sampling event in November 2008 (MFA, 2009), BEHP, metals, 
and PAHs are present at concentrations exceeding JSCS SLVs in stormwater discharging from 
the site to Basin 19.  In addition, PCB Aroclor 1254 also exceeded the JSCS SLV in one sample.  
The remaining rounds of stormwater sampling were expected to be completed in fall 2009, with 
reporting to follow.  

Unocal - Willbridge Terminal (#1549/#177).  This site was not discussed in the Phase 1 Report; 
however, a portion of this site (Tank Farm #3) discharges to Outfall 19.  A stormwater 
evaluation work plan for the site was submitted to DEQ in October 2006 (Delta, 2006), and 
investigation activities in accordance with the work plan were initiated in fall 2007.  Results of 
catch basin sampling (Delta, 2008) indicate BEHP, metals, and total PCBs are present at 
concentrations greater than JSCS SLVs in the Tank Farm #3 stormwater drainage system.  
Stormwater sampling was scheduled to be completed in fall 2009 (DEQ, 2009b).  Difficulties in 
locating a viable monitoring location for evaluating site stormwater discharges to Basin 19 
resulted in a data gap.  DEQ is currently working with the site to identify a location to sample 
and a stormwater evaluation report for the site is expected in 2010.   

BNSF Willbridge Yard (ECSI #3395).  This site has no identified direct connections to the Basin 
19 stormwater conveyance system and was not discussed in the Phase 1 Report, though storm 
lines discharging to Outfall 19 cross through the site.  A Preliminary Assessment (PA) and 
Expanded PA (XPA) work plan were submitted to DEQ in September 2006 (RETEC Group, Inc., 
2006).  The PA states that stormwater infiltrates into the subsurface and concludes that the 
stormwater pathway is therefore incomplete; however the limited information presented in the 
PA was insufficient to support this conclusion (i.e., it did not evaluate the presence of 
subsurface drainage systems, such as perforated pipes common under rail lines, or the potential 
for a groundwater preferential pathway into/along the stormwater system).  DEQ issued 
comments requiring the proposed XPA work plan to include a stormwater pathway 
investigation (DEQ, 2009c), and in response BNSF proposed a work plan addendum to include 
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evaluation of surface water and the stormwater pathway (AECOM, 2009).  The stormwater 
pathway investigation is currently underway.   

Nonpoint Sources and Pathways Located Near Outfall 19 
Lakeside Industries (ECSI #2372).  This site was identified as a potential source of metals and 
SVOCs to the Willamette River based on detections in river sediments adjacent to the site.  As 
noted in the Phase 1 Report, stormwater at the site formerly discharged to onsite dry wells.  The 
two dry wells were closed in late 2003 / early 2004  (DEQ, 1999).  The site directed its 
stormwater to the City’s sanitary sewer without a permit and without knowledge of the City.  
The City has required the site to collect stormwater data to evaluate whether contaminants in 
the site’s stormwater discharge are within allowable concentration ranges and is reviewing 
these discharges to determine whether the City will require stormwater flows to be redirected 
to the stormwater system.  DEQ will decide whether or not a stormwater pathway evaluation is 
needed at this site pending the outcome of the City’s review.   

Shaver Transportation (ECSI #2377).  This site was identified as a potential source of PAHs 
and diesel to river sediments based on site operations and contaminant concentrations detected 
in river sediments in the adjacent harbor.  Based on its review of available information, DEQ 
determined this site poses no significant threat to human health or the environment and issued 
an NFA determination in June 2003 (DEQ, 2003). 
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