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Introduction 
This technical memorandum (TM) summarizes the results of the City of Portland (City) Bureau of 
Environmental Services’ (BES) source control investigation of inline solids that have entered a 
portion of the City Outfall Basin S-5 stormwater conveyance system.  This investigation, 
conducted in July 2005, is part of the City’s ongoing source control program associated with the 
Portland Harbor City of Portland Outfalls Project.  These investigation results are submitted 
pursuant to the August 13, 2003, Intergovernmental Agreement (IGA) between the Oregon 
Department of Environmental Quality (DEQ) and the City.  

Purpose and Objectives 
The purpose of this source control investigation is to evaluate whether inline solids discharged 
into portions of the Outfall Basin S-5 stormwater conveyance system contain contaminants at 
concentrations that could be detrimental to the Willamette River.   

Outfall Basin S-5 was designated as a Priority 2 outfall, based on elevated concentrations of 
copper, zinc, and bis(2-ethylhexyl)phthalate detected in one of the surface sediment samples 
collected by the City near Outfall S-5 in 2002 (CH2M Hill, 2004).  This priority category is applied 
to outfalls with slightly elevated concentrations of contaminants that may affect sediment quality.  
Concentrations exceeded DEQ High screening level values (SLVs); comparison of this dataset to 
the December 2005 Portland Harbor Joint Source Control Strategy (JSCS) (DEQ/EPA, 2005) SLVs 
indicates that the same three constituents exceed toxicity SLVs (see Attachment A) at one sample 
location (out of a total of six samples).  Based on these data, EPA has included the outfall vicinity 
in a draft Area of Potential Concern (AOPC).  The objectives of this source control investigation 
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are to determine whether inline solids contain elevated levels of metals and semivolatile organic 
compounds (SVOCs), and to identify possible sources for these contaminants.    

Background 
No DEQ cleanup sites are located within Outfall Basin S-5 (DEQ, 2005).  Only one site has an 
NPDES 1200-Z stormwater permit in the basin: Environmental Fibers Intl. (formerly Greenstone 
Industries) located at 4325 N. Commerce St. on the western end of the basin.  The facility recycles 
paper, cardboard, and plastic materials.  Other properties in the basin are used for commercial 
and industrial activities that do not require a stormwater permit under current NPDES 
regulations. 

Outfall Basin S-5 consists of two main branches that drain portions of N. Channel Avenue and 
the adjoining properties.  One segment drains the western portion of the basin, while the other 
drains the eastern portion.  These two line segments meet at manhole AAP982 and drain through 
a 36-inch-diameter concrete line to Outfall S-5.  The original intent of the sampling event was to 
collect several solids samples within each branch to assist in source tracing.  

Because of the limited availability of inline solids, samples were collected only from the line 
segment draining the western portion of the basin.  Consequently, potential contaminant 
contributions to the eastern portion of the conveyance system remain unknown.  Figures 1 
through 3 show the locations of the Outfall Basin S-5 stormwater conveyance system and the two 
sampling locations for this investigation.   

Field Activities 
The City coordinated with DEQ regarding this source control investigation before conducting 
this work.  Inline solids were sampled by the BES Field Operations section between 
approximately 11:30 a.m. and 12:30 p.m. on July 26, 2005.  Photographs of the solids are included 
in Attachment B.  Field notes taken during sampling activities are provided in Attachment C. 

Solids samples were collected using a stainless steel spoon and bowl, in accordance with BES 
Field Operations’ Standard Operating Procedures.  Solids were collected in the western portion 
of the basin from the 24-inch-diameter line.  The first sample was collected just downstream of 
manhole AAP965, which is approximately 875 feet downstream from the Environmental Fibers 
lateral connection to this line.  The solids at this location consisted of sand, gravel, and cobbles, 
and had a slight rotting odor.  These solids represent contributions from facilities on the north 
side of N. Channel Ave. as well as discharges from four catch basins on N. Channel Avenue.   

The second sampling location was at manhole AAP981.  Inline solids with the consistency of clay 
were collected from both upstream and downstream of the manhole.  This sample was collected 
approximately 2,000 feet downstream of the first sample.  There are four catch basins on N. 
Channel Avenue and at least three stormwater lateral connections to the main line between the 
two sampling locations.   

Summary of Results 
The two inline solids samples obtained from Outfall Basin S-5 were analyzed for metals and 
SVOCs.  The laboratory analytical results and data validation report for the two samples are 
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provided in Attachment D.  Table 1 summarizes the chemical analytical data results.  The 
chemical data resulting from the Outfall Basin S-5 sampling were compared with the JSCS SLVs.  
Metals concentrations also were compared with DEQ Default Background Concentrations for 
metals in soil (DEQ, 2002).  The results of the comparisons are summarized as follows: 

¾ Of the 10 detected metal constituents, both samples had concentrations of cadmium, 
copper, and zinc exceeding the JSCS SLVs.  Sample AAP981 also had concentrations of 
chromium, lead, and nickel exceeding the SLVs.  Concentrations of all metals were greater 
in the downstream sample (AAP981) compared with the upstream sample (AAP965).  
Both samples exceeded background concentrations of arsenic, barium, chromium, copper, 
and zinc.  Sample AAP981 also exceeded background concentrations for lead, mercury, 
and nickel.  Anthropogenic sources can be assumed where metals exceed background 
concentrations. 

¾ Of the SVOCs, bis(2-ethylhexyl)phthalate and di-n-butyl phthalate (in both samples) and 
benzo(g,h,i)perylene (in sample AAP981) were the only constituents that were reported at 
concentrations greater than JSCS SLVs.   

Figures 1 through 3 show the locations of the two samples with a summary of the analytical 
results. 

Conclusions and Recommendations 
The results of the Outfall Basin S-5 source control investigation indicate that metals and SVOCs 
are being discharged to the City stormwater conveyance system in concentrations that exceed 
JSCS SLVs.  The matrices of the two samples were very different; the most downstream sample 
(AAP981) was primarily clay while the upstream sample (AAP965) had coarser materials.  
Therefore, making any conclusions on the spatial pattern as it relates to sources may be 
misleading (i.e. the concentrations in the finer-grain materials could be similar in both samples 
but would be diluted in the upstream sample by larger-grain solids).  While the sample collected 
farthest downstream had the highest concentrations of contaminants, it is unclear if additional 
contaminants are being discharged to the stormwater system between manholes AAP965 and 
AAP981 or if the differences in concentrations are a result of the sample matrix.   

The contaminants found in these samples are consistent with those found in river sediments 
located adjacent to Outfall S-5.  No solids were available for sampling in the eastern portion of 
the basin; therefore, the potential contaminant contributions to that portion of the conveyance 
system remain unknown.   

The City will update the facility list developed for Outfall Basin S-5 (CH2M HILL, 2000) and send 
an Industrial and Commercial Environmental Survey to facilities that discharge stormwater to this 
basin.  This survey is conducted continuously by the BES Industrial Source Control Division to 
identify industrial or commercial dischargers that may be subject to pretreatment or stormwater 
program requirements.  Survey information will be reviewed to further evaluate whether 
contaminant concentrations detected in inline solids and river sediment could be traced to 
sources within the basin. 
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Table 1
Summary of Chemical Analytical Results
Inline Solids Sampling
City Outfall Basin S-5

DEQ Default
Background 

Concentrations

Upstream -------------------> Downstream
AAP965 AAP981 JSCS  JSCS  

IL-S5-AAP965-0705 IL-S5-AAP981-0705 Screening Level Screening Level
Class Analyte Units 7/26/2005 7/26/2005 (Toxicity)(5) (Bioaccumulation)(6) Soil

Metals (EPA 6020)
Total MeArsenic mg/Kg 11.6 11.7 33  -- 4
Total MeBarium mg/Kg 93.1 370  --  -- 7
Total MeCadmium mg/Kg 0.98 10.1 4.98 0.003  --
Total MeChromium mg/Kg 40.1 130 111 4200 1
Total MeCopper mg/Kg 181 430 149 10 42
Total MeLead mg/Kg 13.2 1490 128 128 36
Total MeMercury mg/Kg 0.082 0.62 1.06   -- 17
Total MeNickel mg/Kg 19.6 70.3 48.6 316 38
Total MeSilver mg/Kg 0.29 0.80 5  -- 1
Total MeZinc mg/Kg 511 1300 459 3 86

Metals (EPA 7471)
Total MeMercury mg/Kg 0.0199 U 0.179 1.06   -- 0.07

PAHs (EPA 8270-SIM)
1-Methylnaphthalene µg/Kg 5.66 56.3  --  --
2-Methylnaphthalene µg/Kg 5.81 198 200  --
Acenaphthene µg/Kg 5.66 U 34.6 300  --
Acenaphthylene µg/Kg 5.66 U 30.3 200  --
Anthracene µg/Kg 5.66 U 44.3 845  --

HPAH ( Benzo(a)anthracene µg/Kg 42.5 145 1050  --
HPAH ( Benzo(a)pyrene µg/Kg 40.7 336 1450  --
HPAH ( Benzofluoranthenes µg/Kg 70.2 328 13000  --
HPAH ( Benzo(g,h,i)perylene µg/Kg 33 332 300  --
HPAH ( Chrysene µg/Kg 55.1 210 1290  --
HPAH ( Dibenzo(a,h)anthracene µg/Kg 7.27 6.83 U 1300  --
HPAH ( Fluoranthene µg/Kg 74.2 252 2230  --

Fluorene µg/Kg 6.39 25.0 536  --
HPAH ( Indeno(1,2,3-cd)pyrene µg/Kg 31.8 6.83 U 100  --

Phenanthrene µg/Kg 48.9 184 1170  --
HPAH ( Pyrene µg/Kg 64.3 295 1520  --

Total PAHs µg/Kg 485.83 2470.5  --  --

Phthalates (EPA 8270-SIM)
Other S Bis(2-ethylhexyl) phthalate µg/Kg 1410 J 1490 J 800 330
Other S Butyl benzyl phthalate µg/Kg 254 J 540 J  --  --
Other S Diethyl phthalate µg/Kg 22.6 UJ 28.0 J 600  --
Other S Dimethyl phthalate µg/Kg 22.6 UJ 47.4 J  --  --
Other S Di-n-butyl phthalate µg/Kg 137 J 262 J 100  --
Other S Di-n-octyl phthalate µg/Kg 132 J 222 J  --  --

Notes:
J = The analyte was detected and has been qualified as an estimated quantity.
U = The analyte was not detected above the reported sample quanitfication limit.
UJ = The analyte was not detected above the the reported sample quantification limit; the quantitation limit is estimated.
All units in micrograms per kilogram ( g/Kg) or milligrams per kilogram (mg/Kg) dry weight.
JSCS - Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005).
(5) MacDonald PEC and other SQVs Screening level for Soil/Catch Basin Sediment.
(6) DEQ 2001 Bioaccumulative Sediment SLVs Screening level for Soil/Catch Basin Sediment.
 -- No JSCS screening level available.
Only compounds detected in one or more samples are shown on Table 1, see Attachment D for complete laboratory results.
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Figure 1
Outfall S-5
Inline Solids Sampling
Metals
Sample Date: 7/26/2005
Source: City of Portland BES

Aerial photo 2005

06/06/2006Date Printed:Sheet No.
1  OF  1

Dawn Sanders
Portland Harbor Superfund
Program Manager:

Prepared by: Sara Gardner

Note: Only detected 
constituents are shown.
mg/Kg= milligrams/Kilogram
dry weight
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Storm Pipe
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Manhole AAP965
Metals:
As - 11.6 mg/Kg
Ba - 93.1 mg/Kg
Cd - 0.98 mg/Kg
Cr - 40.1 mg/Kg
Cu - 181 mg/Kg
Pb - 13.2 mg/Kg
Ni - 19.6 mg/Kg
Ag - 0.29 mg/Kg
Zn - 511 mg/Kg

Manhole AAP981
Downstream from node
Metals:
As - 11.7 mg/Kg
Ba - 370 mg/Kg
Cd - 10.1 mg/Kg
Cr - 130 mg/Kg
Cu - 430 mg/Kg
Pb - 1490 mg/Kg
Hg - 0.179 mg/Kg
Ni - 70.3 mg/Kg
Ag - 0.80 mg/Kg
Zn - 1300 mg/Kg

ÔÕ NPDES Stormwater 
Permits
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Figure 2
Outfall S-5
Inline Solids Sampling
PAHs
Sample Date: 7/26/2005
Source: City of Portland BES

Aerial photo 2005

06/06/2006Date Printed:Sheet No.
1  OF  1

Dawn Sanders
Portland Harbor Superfund
Program Manager:

Prepared by: Sara Gardner

Note: Only detected 
constituents are shown.
µg/Kg = micrograms/Kilogram
dry weight
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S-5 Basin Boundary

Manhole AAP981
PAHs:
Total PAHs - 485.83 µg/Kg
Benzo(a)anthracene - 145 µg/Kg
Benzo(a)pyrene - 336 µg/Kg
Benzofluoranthenes - 328 µg/Kg
Benzo(g,h,i)perylene - 332 µg/Kg
Chrysene - 210 µg/Kg
Fluoranthene - 252 µg/Kg
Pyrene - 295 µg/Kg
1-Methylnaphthalene - 56.3 µg/Kg
2-Methylnaphthalene - 198 µg/Kg
Acenaphthene - 34.6 µg/Kg
Acenaphthylene - 30.3 µg/Kg
Anthracene - 44.3 µg/Kg
Fluorene - 25.0 µg/Kg
Phenanthrene - 184 µg/Kg

Manhole AAP965
Downstream from node
PAHs:
Total PAHs - 2470.5 ug/Kg
Benzo(a)anthracene - 42.5 µg/Kg
Benzo(a)pyrene - 40.7 µg/Kg
Benzofluoranthenes - 70.2 µg/Kg
Benzo(g,h,i)perylene - 33 µg/Kg
Chrysene - 55.1 µg/Kg
Dibenzo(a,h)anthracene - 7.27 µg/Kg
Fluoranthene - 74.2 µg/Kg
Indeno(1,2,3-cd)pyrene - 31.8 µg/Kg
Pyrene - 64.3 µg/Kg
1-Methylnaphthalene - 5.66 µg/Kg
2-Methylnaphthalene - 5.81 µg/Kg
Fluorene - 6.39 µg/Kg
Phenanthrene - 48.9 µg/Kg

ÔÕ NPDES Stormwater 
Permits
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Figure 3
Outfall S-5
Inline Solids Sampling
Phthalates
Sample Date: 7/26/2005
Source: City of Portland BES

Aerial photo 2005

06/15/2006Date Printed:Sheet No.
1  OF  1

Dawn Sanders
Portland Harbor Superfund
Program Manager:

Prepared by: Sara Gardner

Note: Only detected 
constituents are shown.
µg/Kg = micrograms/Kilogram
dry weight
J = Estimated Value
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Manhole AAP965
Downstream from node
Phthalates:
Bis(2-ethylhexyl)phthalate - 1410 J µg/Kg
Butyl benzyl phthalate - 254 J µg/Kg
Di-n-butyl phthalate - 137 J µg/Kg
Di-n-octyl phthalate - 132 J µg/Kg

Manhole AAP981
Phthalates:
Bis(2-ethylhexyl)phthalate - 1490 J µg/Kg
Butyl benzyl phthalate - 540 J µg/Kg
Diethyl phthalate - 28.0 J µg/Kg
Dimethyl phthalate - 47.4 J µg/Kg
Di-n-butyl phthalate - 262 J µg/Kg
Di-n-octyl phthalate - 222 J µg/Kg



 
 
 
 
 
 
 
 
 
 
 

Attachment A 
2002 City Sediment Data 

 

 







 

 

 

 
 
 
 

Attachment B 
Field Photographs 

  



INLINE SOLIDS SAMPLING 

 

 

Photo 1 (July, 2005). Inline solids collected just downstream from manhole AAP965 in a 24-inch-
diameter line. 
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Photo 2 (July, 2005).  Sample collected from manhole AAP981. 
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Attachment D 
Laboratory Results 
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Laboratory Data QA/QC Review 
Upland Source Control Investigation 
City Outfall Basin S-5 
To:  File 

From:  Eric Collins, RG – GSI 

  Robyn Cook, GSI

Date:  May 15, 2006 

This memorandum presents a quality assurance/quality control (QA/QC) review of the 
laboratory data generated during source control investigation sampling and analyses recently 
conducted by the City of Portland (City) in Outfall Basin S5.  The results of the sampling and 
analysis are presented in Technical Memorandum No. OF S5-1. 

The laboratory analysis for these source control program samples were completed by the City’s 
BES laboratory and a subcontracted laboratory.  The following analyses were conducted by each 
laboratory: 

• BES Laboratory  

o Metals (EPA Method 6020) 

• STL Laboratory 

o Semivolatile Organics (EPA Method 8270-SIM) 

o Mercury by CVAA (EPA Method 7471)  

Attachment C of the Technical Memorandum No. OF S5-1 presents the BES laboratory LIMS 
summary report for all analyses associated with this Outfall Basin investigation and the 
subcontracted laboratory’s data reports. Subcontracted laboratories frequently receive batches of 
samples related to several BES sampling projects.  In this case, only those analytical results (and 
QA/QC pages) pertinent to this Outfall Basin investigation memorandum are provided with the 
subcontractor’s reports.   

This QA/QC review is based upon the available documentation supplied from each laboratory. 
The QA/QC review of the analytical data consisted of reviewing the following for each 
laboratory report: 

• Chain-of-custody complete and correct 
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Source Control Investigation Data QA/QC 
City Outfall Basin S5 – TM# OFS5-1   
 
 

• Analysis within holding times 

• Chemicals of interest in method blanks 

• Surrogate recoveries within accuracy control limits 

• Laboratory duplicates within analytical accuracy control limits 

• Laboratory blank spike recoveries within accuracy control limits 

• Laboratory blank spike duplicate results within analytical precision control limits 

• Matrix spike recoveries within accuracy control limits 

• Matrix spike duplicate results within analytical precision control limits 

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

Chain-of-Custody 
The chain-of-custody forms showed continuous custody of the samples. The chain-of-custody 
procedures were adequate and sample integrity was maintained through the sample collection 
and delivery process. 

Analysis Holding Times 
Semi-Volatile Organic Analyses 
All samples were extracted and analyzed within the required holding times.  

Mercury Analyses 
All samples were extracted and analyzed within the required holding times. 

Metal Analyses  
All samples were extracted and analyzed within the required holding times. 

Method Blanks 
Method blanks were processed during the laboratory analysis of SVOCs, metals and mercury. 
No chemicals were detected in the method blanks associated with metals or mercury. Three 
analytes were detected in the method blank associated with the SVOC analysis. Two of the 
analytes (Di-n-butylphthalate and butylbenzylphthalate) were qualified as estimates by flagging 
the detected compounds with a “J.” The third analyte (bis(2-Ethylhexyl)phthalate) was detected 
in the sample at concentrations significantly higher than the concentration in the method blank; 
therefore this analyte was not qualified.  

Surrogate Recoveries 
Surrogate recoveries were completed during the laboratory analysis of SVOCs (including 
phthalate analyses).  All surrogate recoveries were within laboratory control limits during the 
first round of analyses (SVOCs). One of the surrogates analyzed with the phthalates (2-
flourobiphenyl) was outside laboratory control limits due to matrix interference. Only one 
surrogate is outside laboratory control limits; therefore no data are qualified. 
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Source Control Investigation Data QA/QC 
City Outfall Basin S5 – TM# OFS5-1   
 
 

Laboratory Duplicate 
A laboratory duplicate was processed during the laboratory analyses of mercury.  Relative 
percent differences (RPDs) were within analytical accuracy control limits. 

Laboratory Control Sample Recoveries 
Laboratory control samples were processed during the laboratory analyses of SVOCs, metals and 
mercury.  All laboratory blank spike recoveries were within laboratory control limits.  A 
laboratory control sample was not processed during the analysis of phthalates because these 
compounds were re-run after the SVOC analysis.  Therefore, all phthalate results have been 
qualified as estimates by flagging the detected compounds with a “J.” Reporting limits are also 
qualified as estimates and are flagged with a “UJ.” 

Matrix Spike Recoveries 
A matrix spike was processed during the laboratory analyses of mercury.  The matrix spike 
recovery was outside of the laboratory control limits, but because the concentration of mercury 
in the sample was relatively high, no data are qualified. 

Laboratory Control Sample Duplicates 
Laboratory blank spike duplicates and laboratory matrix spike duplicates were processed during 
the laboratory analyses of SVOCs (but not during phthalate analyses). The relative percent 
difference (RPD) between the laboratory blank and the laboratory blank spike duplicate for one 
of the compounds exceeded quality control limits. The RPDs between four compounds from the 
laboratory matrix spikes and the laboratory matrix spike duplicates exceeded quality control 
limits. Matrix interference was indicated based on acceptable blank spike recoveries for all three 
of these compounds. Because no laboratory control duplicates were processed during the 
laboratory analysis of phthalates, all phthalate results have been qualified as estimates by 
flagging the detected compounds with a “J.” Reporting limits are also qualified as estimates and 
are flagged with a “UJ.” 
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