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SECTION 1 

Introduction 

The City of Portland (City) is investigating the nature and extent of contamination from 
upland areas that may enter the City’s stormwater conveyance system and discharge into 
the Willamette River, resulting in contamination of river sediments. The Oregon 
Department of Environmental Quality (DEQ), which is responsible for upland 
investigations relating to the Portland Harbor Superfund site, is overseeing this 
investigation. 

1.1 Background 
The City and DEQ are working together to develop an effective streamlined process for 
investigating and evaluating City stormwater outfalls within the Portland Harbor Initial 
Study Area (ISA). In August 2002, the City developed the Source Control Pilot Project for the 
City of Portland Outfalls Work Plan (CH2M HILL, 2002) to coordinate the City and DEQ 
investigation and source control efforts. The Work Plan identified one east side and one 
west side City outfall drainage basin to implement the Pilot Projects: Basins M-1 and 18. The 
Work Plan identified two key Phase 1 pilot project activities for the City to conduct: (1) 
sediment sampling offshore of each outfall, and (2) basin assessments focused on identifying 
potential sources of contamination to the stormwater conveyance system, including 
inspections of industrial facilities. Phase 2 of the pilot project included developing and 
assessing an inline solids investigation program. 

Results of the Phase 1 activities have been summarized in the Phase 1 Data Evaluation Report 
and Phase 2 Work Planning for Outfall M-1 (CH2M HILL, January 2003) and Phase 1 Data 
Evaluation Report and Phase 2 Work Planning for Outfall 18 (CH2M HILL, April 2004) reports. 

This document presents analytical results from the Phase 2 inline solids investigation 
conducted in August 2003 by the Bureau of Environmental Services (BES) in outfall 
drainage basins M-1 and 18. Data collected from this pilot project will be used by the City to 
focus source control efforts within these outfall basins, as well as by the DEQ Cleanup 
Program to focus upland site pathway evaluations. Initial investigations in these basins also 
have been used to develop streamlined processes for investigating and evaluating City 
outfalls as part of the ongoing Programmatic Source Control Remedial Investigation Work Plan 
for the City of Portland Outfalls Project (CH2M HILL, 2004). 

1.2 Purpose 
The inline solids investigation sampling 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 this investigation was threefold: 
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• Evaluate the feasibility of collecting inline solids samples from the stormwater 
conveyance system. 

• Assess whether samples are representative of a source of solids entering the stormwater 
conveyance system from facilities located within the basin. 

• Identify subbasins with substantially higher concentrations of chemicals that indicate 
further investigation is warranted. 

The City and DEQ Cleanup Program will use results from this investigation to guide future 
source control efforts in upland remedial investigations (RIs). 
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SECTION 2 

Inline Solids Investigation Field Observations 

This section presents a summary of the August 2003 inline solids investigation field 
activities and observations within the City’s stormwater conveyance system in Basins M-1 
and 18. Sampling protocols were followed as described in the Sampling and Analysis Plan—
Inline Solids in Basins M-1 and 18 (SAP) (CH2M HILL, August 2003). 

Sample locations were selected to characterize inline solids, which may indicate 
contaminant releases to the conveyance system upgradient of the sampling point. Each 
outfall basin was divided into subbasins to facilitate subsequent data evaluation and source 
control investigation. For both Basin M-1 and Basin 18, Subbasin 1 represents the collective 
inline contribution of all subbasins upstream of the Subbasin 1 sample. 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) occurred in the 
conveyance system. 

Figure 2-1 shows sampling locations and their associated subbasins for Basin M-1. Six inline 
solids samples and one duplicate sample were collected from Basin M-1. Figure 2-2 shows 
an overview of the Basin 18 subbasins and Figure 2-3 shows the developed portion of Basin 
18, the sampling locations, and the associated subbasins. Six inline solids samples were 
collected from Basin 18. 

The City collected samples between August 12 and August 20, 2003. Deviations from the 
SAP are noted in Sections 2.1.3 and 2.2.3. Observations for each sample were recorded by a 
representative of the City on the field data sheets (Appendix A) and by a representative of 
CH2M HILL in a field notebook (Appendix B). Site photographs are presented in 
Appendix C. 

Weather during the sampling event was generally sunny, with highs in the low 80s 
(Fahrenheit) and with no recorded precipitation. Figure D-1 of Appendix D presents the 
daily rainfall for Portland, Oregon, from August 1–20, 2003. 

2.1 Basin M-1 Inline Field Observations 
Figure 2-1 of the SAP presented the proposed subbasins to be assessed during the inline 
solids investigation in Basin M-1, along with proposed manhole locations for collection of 
representative samples. However, several of the sample locations were moved because 
sufficient solids were not present at the proposed locations. Figure 2-1 of this report presents 
the actual sample locations and associated subbasins. Table 2-1 presents the subbasin areas 
assessed, entrance manhole (nearest manhole where the sample was collected), sample 
identification (ID) number (if sample collected), solids description, and field observations. 
These field observations are summarized in the subsections below. 
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2.1.1 Dry-weather Flow Observations 
This subsection presents a summary of dry-weather flow observed during the field 
investigation. There are no known facilities in Subbasin 1 with nonstormwater-related 
permits for discharge to the stormwater conveyance system. Dry-weather flow was 
observed at the sampling point for each subbasin, with the exception of Subbasin 2. Table 2-
2 lists locations where flowing or standing water was observed during the field 
investigation. Features to note from these observations include the following: 

• Dry-weather flow was observed entering manhole AAJ933 from the two lines that merge 
in this manhole. The City line entering from the northeast is shown on Figure 2-1 as 
draining the northeast section of Subbasin 6. Flow from this line was clear and the pipe 
was stained an orange-brown color. The second line, entering from the north, is a private 
lateral and is shown on the Stormwater Pollution Control Plan, Freightliner Truck 
Manufacturing Facility Portland, Oregon (EMCON, 2001). This line drains the southeastern 
portion of the Freightliner truck manufacturing plant (TMP). This site does not have any 
permitted nonstormwater discharges to the stormwater conveyance system. Water 
entering the manhole from this line was slightly cloudy and distinctly different from the 
other flow entering this manhole. 

• Dry-weather flow was observed originating from Subbasin 3, at manhole AAJ831. 
Manhole AAJ831 is located at the northeast end of N. Fathom Street. Subbasin 3 drains 
the northwestern portion of the Freightliner TMP; there are no other connections or 
inlets to this manhole. This site does not have any permitted nonstormwater discharges 
to the City stormwater conveyance system. Inline water at this location was clear, and 
no iron oxide staining was observed on the conveyance pipes. 

• The lack of dry-weather flow in Subbasin 2 suggests the dry-weather flow within other 
Basin M-1 subbasins may be the result of other nonpermitted discharges and not solely 
from groundwater infiltration. 

2.1.2 Sample Observations 
Six samples and one field duplicate were collected at the manhole farthest downstream 
within each subbasin. Two distinctly different types of solids were observed in the basin. 
Sand with little or no silt was observed and sampled at Subbasins 2 and 3. An orange-brown 
material, suspected to be groundwater precipitate, was observed and sampled at the four 
other sample locations: Subbasins 1, 4, 5, and 6. 

A brief description of each sample is presented below. 

Subbasin 1:  IL-M1-AAM104-0803-SW 

This sample was collected from the downstream (southwest) line exiting manhole AAM104. 
The sample location is downstream of most of Basin M-1, excluding several properties along 
the river, among which are Port of Portland Dredge, Fred Devine Diving & Salvage 
Company, and Foss Environmental. A 0.5-inch-thick layer of orange-brown material was 
observed in this line and extended about 20 feet downstream of the manhole. No debris, 
sheen, or odor was noted (see Photographs 1 and 2 in Appendix C). 
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Subbasin 2:  IL-M1-AAM155-0803 

This sample was collected from the downstream (northwest) line exiting manhole AAM155. 
A 3.5-inch-thick layer of well-graded sand with gravel (well rounded) was observed at this 
manhole and extended in both the upstream and downstream directions. Two inches of 
standing water was present at the manhole. The upper inch of the sand was dark brown, 
while the bottom two inches was black. The sample was collected 0 to 1.5 feet downstream 
of manhole AAM155 in an area with no standing water. A slight petroleum odor and metal 
debris (nuts and washers) were observed in the vicinity of the sample location during 
sample collection; however, no debris or odor was observed in the sample. A light sheen 
was observed on the sample pore water during sample homogenization (see Photographs 7 
and 8 in Appendix C). 

Subbasin 3:  IL-M1-AAJ831-0803 (Field Duplicate IL-M1-XXY101-0803) 

These samples were collected at manhole AAJ831. A 6-inch-thick layer of solids was 
observed at the manhole and extended into the upstream private lateral pipe and down the 
City storm pipe. The solids consisted of dark gray sand with approximately 1 percent 
consisting of paint chips. In addition to the paint chips, significant debris was noted in the 
sand, including small pieces of plastic and metal (washers). During sample collection, a 
petroleum odor was observed at the manhole and a sheen was observed on the flowing 
water (see Photographs 11 and 12 in Appendix C). 

Subbasin 4:  IL-M1-AAM104-0803-NE 
This sample was collected from the upstream (northeast) line entering manhole AAM104. A 
0.75-inch-thick layer of orange-brown material was observed in this line and extended 6 feet 
upstream. A faint discontinuous sheen was observed on the sample during homogenization. 
No debris or odor was noted (see Photographs 3 and 4 in Appendix C). 

Subbasin 5:  IL-M1-AAJ829-0803 

This sample was collected in the downstream (southeast) line exiting manhole AAJ829 at the 
base of a small lateral that entered the main line 80 feet downstream (southeast) of the 
manhole. A 4-inch-thick layer of orange-brown material observed on the sides of the main 
line appeared to be the result of precipitate deposits from groundwater infiltration at the 
base of the lateral. No odor, sheen, or debris was observed in the sample (see Photographs 9 
and 10 in Appendix C). 

Subbasin 6:  IL-M1-AAJ933-0803 

This sample was collected from the downstream (southwest) line exiting manhole AAJ933. 
A 1-inch-thick layer of orange-brown material was observed in this line and extended about 
10 feet downstream of the manhole. No debris, sheen, or odor was noted (see Photographs 5 
and 6 in Appendix C). 

2.1.3 Deviations from the SAP 
Inline solids samples were collected in accordance with the SAP, with one exception. Several 
sample locations were moved because solids were not present at the manhole location 
specified in the SAP. Samples were collected at the next upstream location at which solids 
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were present. Table 2-1 lists the manholes entered as potential sampling locations and the 
manholes where actual samples were collected. 

2.2 Basin 18 Inline Field Observations 
Figure 2-2 of the SAP presented the proposed subbasins to be assessed during the inline 
solids investigation, along with proposed manhole locations for collection of representative 
samples. Several of the sample locations were moved because (a) the storm sewer line 
locations did not match the City’s storm sewer line maps, or (b) sufficient solids were not 
present at the proposed sample location. Figure 2-3 presents the actual sample locations and 
the resulting subbasins. Table 2-3 presents the subbasin areas assessed, entrance manhole, 
sample ID number (if a sample was collected), solids description, and field observations for 
each subbasin. 

During the field investigation, it was observed that changes had been made to the 
stormwater conveyance system that were not depicted on the City stormwater conveyance 
system maps used to determine proposed sampling locations. After the field event, the City 
stormwater conveyance system maps were updated. As a result, several of the manhole 
identification numbers in the basin were changed. The new and old manhole identification 
numbers are shown in Figure 2-3. For clarity, the new manhole identification numbers are 
referenced in this document. Table 2-4 presents a summary of the old and new manhole 
identification numbers and the sample IDs for all of the manholes at which samples were 
collected. 

2.2.1 Dry-weather Flow Observations 
This section presents a summary of dry-weather flow observed during the field 
investigation. Table 2-5 lists locations where flowing or standing water was observed during 
the field investigation. Features to note from these observations include: 

• Dry-weather flow was observed from Subbasin 1 in the 72-inch-diameter pipe at 
manhole AMZ094. The lines at this manhole were stained an orange-brown color. Flow 
from Subbasin 3 accounted for a large portion of this flow. 

• A significant dry-weather flow was observed in Subbasin 3a (see manhole AAT557 in 
Table 2-5) resulting from the Univar facility (located at 3950 NW Yeon Avenue) 
discharge of treated groundwater to the stormwater conveyance system under an 
Individual NPDES permit. Based on subsequent City field investigation, this discharge 
is estimated at 25 to 40 gallons per minute (gpm) (BES, 2004). Inline water at this location 
was clear, and minor iron oxide staining was observed on the sewer lines. 

• Standing water was observed in manhole AMZ086 (representing Subbasin 4), although 
it did not appear to be flowing. There are several Forest Park streams that drain into this 
subbasin. 

• Groundwater intrusion was noted downstream of Subbasin 4, suggesting that 
groundwater may also contribute to dry-weather flow to Outfall 18. 
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2.2.2 Sample Observations 
Six samples were collected at the manholes farthest downstream within each subbasin. Two 
distinctly different types of solids were observed. Sand with little or no silt was observed 
and sampled at five locations: Subbasins 1, 2, 3, 3b, and 4. A silt with little or no sand was 
observed and sampled at one location in Subbasin 3a. 

A brief description of each sample is presented below. 

Subbasin 1:  IL-18-AAT537-0803 

This sample was collected downstream of manhole AMZ094 (Gunderson parking lot). 
Subbasin 1 includes most of Basin 18, excluding the Gunderson facility. A 1-inch-deep, 3-
foot-long band of sand was observed at the manhole. The sample was collected at the 
manhole, downstream of the convergence of two lines that enter the manhole. The solids 
were gray sand with a fine layer of orange-brown deposition on the surface. A sheen was 
observed on the sample pore water during homogenization of the sample. No odor or 
debris was noted in the sample (no photographs were taken at this location). 

Subbasin 2:  IL-18-AAT453-0803 

This sample was collected at manhole AMZ096. A 1-inch-deep band of sand started at the 
base of the manhole and extended upstream (northwest) about 2 feet. The sample was 
collected from this deposit. The solids were a gray sand with a minor amount of red and 
black sand grains. A small amount (< 1 percent) of Styrofoam™ was observed in the sample. 
No odor or sheen was observed in the sample (see Photographs 15 and 16 in Appendix C). 

Subbasin 3:  IL-18-AAT465-0803 
This sample was collected 50 to 80 feet upstream of manhole AMZ098, from a 0.5-inch-deep 
band of sand that started 50 feet upstream (southeast) of the manhole and extended 80 feet 
upstream of the manhole. The solids were black sand with a small amount (< 1 percent) of 
fine gravel. A minor amount (< 1 percent) of small (1-millimeter-long) metal shavings was 
observed in the sample. No odor or sheen was noted in the sample (see Photographs 17 
through 19 in Appendix C). 

Subbasin 3a:  IL-18-AAT557-0803 

This sample was collected 10 feet upstream of manhole AAT557. The sample was collected 
from material forming an accreted silt ledge approximately halfway up the walls of the pipe 
(see Photograph 21 in Appendix C). The solids were light gray silt with stratified layers of 
orange, black, and gray. No odor or debris was noted in the sample (see Photographs 20 and 
21 in Appendix C). 

Subbasin 3b:  IL-18-AAT558-0803 

This sample was collected 20 to 26 feet downstream of manhole AMZ100 , from a 1-inch-
deep, 6-inch-long band of sand. The solids were black sand with a small amount (< 1 
percent) of organic matter (blades of grass and tree twigs). A minor amount (< 1 percent) of 
green flakes (unknown origin) was present in the sample. No odor or sheen was noted in 
the sample (see Photographs 22 and 23 in Appendix C). 
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Subbasin 4:  IL-18-AAT463-0803 

This sample was collected approximately 30 to 33 feet downstream of manhole AMZ086. A 
1- to 2-inch-deep band of gray sand started 10 feet downstream of the manhole and 
extended at least 100 feet. A light sheen was observed on the sample pore water during 
homogenization of the sample. A small amount (< 1 percent) of red paint chips was 
observed in the sample (see Photographs 13 and 14 in Appendix C). 

2.2.3 Deviations from the SAP 
Inline solids samples were collected in accordance with the SAP, except that several of the 
sample locations were moved because (a) the storm sewer line locations did not match the 
City’s storm sewer line maps, or (b) sufficient solids were not present. Table 2-3 lists the 
manholes entered as potential sampling locations and the manholes where actual samples 
were collected. 
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SECTION 3 

Data Evaluation 

This section provides an evaluation of the inline sampling results in Basins M-1 and 18. 

Inline solids samples were analyzed for selected metals, polynuclear aromatic hydrocarbons 
(PAHs), semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), total 
petroleum hydrocarbon (TPH), pesticides, and total organic carbon (TOC). Results were 
compared with the Joint Source Control Strategy (JSCS) bioaccumulation and toxicity 
screening standards for catch basin solids identified in Portland Harbor Joint Source Control 
Strategy - Interim Final (DEQ and U.S. EPA, September 2005). 

Data results are summarized in Tables 3-1 and 3-2. Corresponding laboratory data sheets 
and a data validation report are presented in Appendixes E and F, respectively. 

3.1 Data Evaluation Process 
The inline solids data evaluation process consisted of a three-step approach to determine 
potential upland source areas within each basin: 

• Field observations were evaluated to assess the feasibility of collecting inline solids 
samples from the stormwater conveyance system (Section 3.2). 

• Field observations were evaluated to assess the representativeness of solids entering the 
stormwater conveyance system from facilities within each of the subbasins (Section 3.3). 

• Analytical results were evaluated to identify subbasins with potential upland sources of 
contaminants entering the stormwater conveyance system (Section 3.4). 

Results of each of these steps are presented below. 

3.2 Inline Solids Sample Collection Feasibility 
Sampling at the targeted locations was not always successful because of the lack of 
significant solids deposition in or adjacent to the manholes. Stormwater conveyance systems 
are typically designed to not accumulate solids so that pipe capacity is maintained for 
conveying stormwater from upland areas and to prevent flooding of those areas. In a 
number of cases, the only solids of sufficient quantity were much farther up in a subbasin, 
which precluded characterizing some potential upland site contributions in that targeted 
subbasin. In Basin M-1, only two of the six samples collected represented stormwater solids, 
and both were located at or near the terminus of a storm line. 

3.3 Sample Representativeness Evaluation 
Field observations were evaluated to assess whether samples are representative of a solids 
source entering the stormwater conveyance system from facilities located within the basin. 
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Only solids that appeared to be soil-derived were considered to be representative of solids 
entering the system from the identified subbasin. 

Another issue related to representativeness is what time period of accumulation the solids 
represent. Because storm lines are designed to not accumulate solids in the pipe, one might 
assume that the samples represent more recent discharges into the system—but this 
assumption cannot be tested directly. Especially in areas where there are pipe sags or near 
the terminus of a storm line where there is reduced flow, inline solids may represent a 
longer accumulation period. Inline solids may also not represent all solids discharged to the 
system, as fine materials are more likely to be suspended and transported with storm flow. 

This section addresses only whether samples are representative of solids entering the storm 
system, not whether they are representative of current discharges into the system. 

3.3.1 Basin M-1 Samples 
As presented in Section 2, four of the six samples collected in Basin M-1 (samples from 
Subbasins 1, 4, 5, and 6) were an orange-brown material that was scraped from the walls of 
the stormwater pipe. The origin of this material appears to be the result of mineral 
precipitation from groundwater that entered the storm sewer system. Photograph 10 in 
Appendix C shows this precipitate accumulating at a pipe juncture where a small lateral 
enters the main line. Note that this material is not discharging from the small lateral pipe 
but, rather, from the joint below the small lateral connection. 

The orange-brown color is interpreted to be the result of ferric hydroxide. Iron is relatively 
soluble in groundwater in a neutral to reducing environment with a pH range of between 6 
and 8. This environment is common in shallow groundwater in the Portland Harbor area. 
Where groundwater enters the stormwater line and is exposed to air, the solubility of iron 
and other metals decreases; as a result, they precipitate out of solution. This is reflected in 
the chemical signature of these four samples in which several metals concentrations are 
substantially elevated and are present in similar proportions. 

These four samples are not carried forward in the evaluation of analytical results because 
the precipitate material is not considered representative of solids entering the stormwater 
conveyance systems from facilities within each of the subbasins. The analysis of the 
transport of solids and dissolved contaminants from groundwater into the stormwater 
conveyance system is beyond the scope of this document. 

3.3.2 Basin 18 Samples 
All of the six samples collected in Basin 18 appear to be representative of solids entering the 
stormwater conveyance system from within each identified subbasin. However, it should be 
noted that, as presented in Section 2, one sample, IL-18-AAT557-0803, was composed of 
substantially different material than the other five samples. This sample was composed 
primarily of silt and collected from a ledge of solids located on the side of the stormwater 
conveyance line. The other five samples were composed primarily of sand and collected 
from the bottom of the stormwater conveyance line. Differences between the two sample 
types may be a result of different depositional processes or time periods and should be 
taken into account when comparing the two sample types. 
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3.4 Potential Upland Source Assessment 
The spatial distribution and relative concentration of contaminants in inline solids are 
assessed below to determine which subbasins may have contaminant sources entering the 
stormwater conveyance system. 

3.4.1 Chemicals Identified in Phase 1 of the Pilot Project 
As part of the Phase 1 Pilot Project, chemical data from sediment sampling conducted in the 
vicinity of each outfall were compared with DEQ Low, DEQ High, and Willamette River 
Baseline Sediment Screening Values in order to identify chemicals that may be present at 
concentrations suggesting historical or ongoing releases to the river (CH2M HILL, January 
2003 and April 2004). A summary of these results is presented below. Only those chemicals 
identified for further investigation in the Phase 1 Pilot Project were carried forward in this 
assessment. 

The Phase 1 data evaluation for Outfall M-1 identified the following chemicals for further 
source investigation in Basin M-1: chromium, zinc, phthalates, PAHs, and PCBs. 

The Phase 1 data evaluation for Outfall 18 identified the following chemicals for further 
source investigation in Basin 18: lead, mercury, phthalates, PAHs, PCBs, and 
dichlorodiphenyltrichloroethane (DDT) metabolites. 

Figures 3-1 through 3-9 show these chemicals plotted to assist in identifying potential trends 
and outliers. 

3.4.2 Basin M-1 Results 
A summary of analytical results for inline solids samples collected from Basin M-1 is 
presented in Table 3-1. As stated above, chromium, zinc, phthalates, PAHs, and PCBs had 
been identified for further source investigation work in Basin M-1. Only samples considered 
to be representative of solids entering the stormwater conveyance system from facilities 
located within the basin were used in this comparison. Because only two representative 
samples were collected, limited spatial distribution analysis is possible. 

Only Subbasin 2 (at manhole AAM155) and Subbasin 3 (at manhole AAJ831) had samples 
that could be considered representative of stormwater solids. Both of these sample locations 
were near the upstream end of the City storm line, with drainage from only a few upland 
properties. Results from this evaluation are presented below by constituent. 

Chromium: Chromium was identified for additional source investigation because elevated 
concentrations of chromium were detected in the vicinity of the outfall, although no 
distinguishable concentration gradient was identified (CH2M HILL, January 2003). The 
concentration of chromium in river sediment samples collected in the immediate vicinity of 
the outfall ranged from 11.1 to 148 milligrams per kilogram (mg/kg). The JSCS toxicity 
screening value for chromium is 111 mg/kg. 

Chromium was detected in both of the representative inline solids samples collected 
(Figure 3-1). For the Subbasin 3 sample, chromium was detected at a concentration of 
280 mg/kg (field duplicate was 420 mg/kg). For the Subbasin 2 sample, chromium was 
detected at 74 mg/kg. 
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Because chromium was identified for additional source investigation in Basin M-1, was 
detected at a concentration above its JSCS toxicity screening value in Subbasin 3, and was 
detected at concentrations above those observed in river sediments adjacent to the outfall, 
further evaluation of chromium sources and pathways from Subbasin 3 to the stormwater 
system is warranted. 

Zinc: Zinc was identified for additional source investigation because elevated 
concentrations of zinc were detected in the vicinity of the outfall, although no 
distinguishable concentration gradient was identified (CH2M HILL, January 2003). The 
concentration of zinc in river sediment samples collected in the immediate vicinity of the 
outfall ranged from 57 to 577 mg/kg. The JSCS toxicity screening value for zinc is 
459 mg/kg. The JSCS bioaccumulation screening value for zinc is 3 mg/kg. 

Zinc was detected in both of the representative inline solids samples collected (Figure 3-4). 
For the Subbasin 3 sample, zinc was detected at a concentration of 902 mg/kg (field 
duplicate was 977 mg/kg). For the Subbasin 2 sample, zinc was detected at 309 mg/kg. 

Because zinc was identified for additional source investigation, was detected at a 
concentration above its JSCS toxicity screening value in Subbasin 3, and was detected in 
Subbasins 2 and 3 at concentrations above those observed in river sediments adjacent to the 
outfall, further evaluation of zinc sources and pathways from Subbasins 2 and 3 to the 
stormwater system is warranted. 

Phthalates: Phthalates were identified for additional source investigation because elevated 
concentrations of phthalates were detected in the vicinity of the outfall, although no 
distinguishable concentration gradient was identified (CH2M HILL, January 2003). The 
concentration of bis(2-ethylhexyl)phthalate (BEHP) in river sediment samples collected 
adjacent to the outfall ranged from less than 68.4 micrograms per kilogram (μg/kg) 
(nondetect) to 39,200 μg/kg. The JSCS toxicity screening value for BEHP is 800 mg/kg. The 
concentration of di-n-butyl phthalate in river sediment samples collected adjacent to the 
outfall ranged from less than 43.3 (nondetect) to an estimated 30,100 μg/kg. The JSCS 
toxicity screening value for this phthalate is 100 μg/kg. 

Phthalates were detected in both of the representative inline solids samples collected (see 
Figure 3-5 for BEHP). 

For the Subbasin 3 sample, BEHP was detected at a concentration of 14,800 μg/kg (field 
duplicate was 16,500 μg/kg). Di-n-butyl phthalate was not detected in the normal sample 
(detection limit was 345 μg/kg), but the field duplicate had a concentration of 1,020 μg/kg. 

For the Subbasin 2 sample, BEHP was detected at a concentration of 1,340 μg/kg (di-n-butyl 
phthalate was not detected). 

Because phthalates were identified for additional source investigation and were detected at 
concentrations above their JSCS toxicity screening values in Subbasins 2 and 3, further 
evaluation of phthalate sources and pathways from Subbasins 2 and 3 to the stormwater 
system is warranted. 

PAHs: PAHs were identified for additional source investigation because elevated 
concentrations were detected in the vicinity of the outfall, although no distinguishable 
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concentration gradient was identified (CH2M HILL, January 2003). PAH ranges detected in 
river sediment adjacent to the outfalls include: 

• Total PAHs: 80 to 2,826 μg/kg (no JSCS screening level) 

• 2-Methylnaphthalene: < 2.6 (nondetect) to an estimated 15.4 μg/kg (JSCS screening level 
= 200 μg/kg) 

• Phenanthrene: < 24.6 (nondetect) to an estimated 425 μg/kg (JSCS screening 
level = 1,170 μg/kg) 

LPAHs and HPAHs were detected in both of the representative inline solids samples 
collected (Figures 3-8 and 3-9). 

For the Subbasin 3 sample, 2-methylnaphthalene was detected at a concentration of 2,380 
μg/kg (field duplicate was 3,800 μg/kg). Phenanthrene was detected at a concentration of 
1,290 μg/kg (field duplicate was 2,640 μg/kg). These concentrations are greater than the 
JSCS screening levels. 

For the Subbasin 2 sample, 2-methylnaphthalene and phenanthrene were detected at 
concentrations less than 78 μg/kg (nondetect) and 94 μg/kg, respectively, which do not 
exceed the JSCS screening levels. 

Because PAHs were identified for additional source investigation, were detected at a 
concentration above their JSCS toxicity screening values in Subbasin 3, and were detected at 
concentrations above those observed in river sediments adjacent to the outfall, further 
evaluation of PAH sources and pathways from Subbasin 3 to the stormwater system is 
warranted. 

PCBs: PCBs were identified for additional source investigation because Aroclors 1248, 1254, 
and 1260 were detected in the vicinity of the outfall, although no distinguishable 
concentration gradient from the outfall was identified (CH2M HILL, January 2003). Total 
PCB and Aroclor ranges detected in river sediment adjacent to the outfalls include: 

• Total PCBs: nondetect to 347 μg/kg (JSCS toxicity screening level = 676 μg/kg) 

• Aroclor 1248: < 2.33 to 106 μg/kg (JSCS toxicity screening level = 1,500 μg/kg and JSCS 
bioaccumulation screening level = 4 μg/kg) 

• Aroclor 1254: < 2.07 to 99.5 μg/kg (JSCS toxicity screening level = 300 μg/kg and JSCS 
bioaccumulation screening level = 10 μg/kg) 

• Aroclor 1260: < 3.31 to 141 μg/kg (JSCS toxicity screening level = 200 μg/kg) 

PCBs were detected in both representative inline solids samples collected (Figure 3-6). Only 
Aroclors 1254 and 1260 were detected. 

For the Subbasin 3 sample, Aroclor 1254 was detected at a concentration of 276 μg/kg (field 
duplicate was 378 μg/kg). The field duplicate exceeds the JSCS toxicity screening value, and 
both the normal and duplicate exceed the JSCS bioaccumulation screening level. Aroclor 
1260 was detected at a concentration of 129 μg/kg (field duplicate was 123 μg/kg), which 
does not exceed the JSCS screening level. 
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For the Subbasin 2 sample, Aroclor 1254 was detected at a concentration of 29 μg/kg. This 
exceeds the JSCS bioaccumulation screening value but not the toxicity screening level. 
Aroclor 1260 was detected at a concentration of 28 μg/kg, which does not exceed the JSCS 
screening level. 

Because PCBs were identified for additional source investigation, were detected at a 
concentration above their JSCS bioaccumulation and toxicity screening value in Subbasin 3, 
and were detected in Subbasin 3 at concentrations above those observed in river sediments 
adjacent to the outfall, further evaluation of PCB sources and pathways from Subbasin 3 to 
the stormwater system is warranted. Further evaluation of PCB sources in Subbasin 2 is also 
warranted based on the observed exceedance of the JSCS bioaccumulation screening value; 
however, because of the relatively low concentration, further evaluation of PCB sources in 
Subbasin 2 should be considered a lower priority. 

Other Analytes: Several other analytes had concentrations greater than JSCS screening 
levels in the representative inline solid samples. These include lead (Figure 3-2), cadmium, 
copper, and DDTs. 

For Subbasin 3, cadmium and lead had substantially higher concentrations than the 
Subbasin 2 sample and the JSCS screening levels. Copper was only slightly higher than the 
JSCS screening level and was lower than what was detected in Subbasin 2. 4-4’ DDE and 
total DDT were greater than the JSCS bioaccumulative screening level in the normal sample 
but were not detected in the field duplicate. The absence of the chemical in stormwater 
solids discharging to the conveyance system should be confirmed. Although there are no 
JSCS screening levels for TPH, it should be noted that No. 6 fuel oil and motor oil were 
detected at relatively high concentrations in the normal and duplicate samples. 

For Subbasin 2, cadmium and lead were below the JSCS toxicity screening levels, but 
cadmium exceeded the JSCS bioaccumulation screening level. In contrast, copper was 
higher than in Subbasin 3 and exceeded the JSCS toxicity screening level. 

Further evaluation of sources and pathways to the stormwater system from Subbasins 2 and 
3 has been recommended above. It is also recommended that lead, cadmium, and copper be 
included in the subbasins where they exceeded the screening levels. 

3.4.3 Basin 18 Results 
A summary of analytical results for inline solids samples collected from Basin 18 is 
presented in Table 3-2. The spatial distribution and relative concentrations in inline solids 
and in river sediment samples are assessed below to determine subbasins that may be 
sources entering the stormwater conveyance system. As stated above, lead, mercury, 
phthalates, PAHs, PCBs, and DDT metabolites had been identified for further source 
investigation work. Results from this evaluation for Basin 18 are presented below by 
constituent. 

Lead: Lead was identified for further source investigation work because elevated 
concentrations of lead were detected in river sediment samples collected adjacent to the 
outfall, although no distinguishable concentration gradient was identified (CH2M HILL, 
April 2004). Concentrations of lead in river sediment ranged from 60.6 to 210 mg/kg, with 
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an upstream sample concentration of 67.3 μg/kg (CH2M HILL, April 2004). The JSCS 
screening level is 128 mg/kg. 

In Subbasin 1, which represents nearly all of Outfall 18 basin excluding a small portion of 
the Gunderson facility, lead was detected at a concentration below the JSCS screening value. 
In fact, lead was below the JSCS level at all of the inline sample locations, with one 
exception (Figure 3-2). 

Lead was detected at 636 mg/kg in the Subbasin 3a sample (manhole AAT557). As stated in 
Section 2-2, this sample was composed primarily of silt and collected from a ledge of solids 
located on the side of the stormwater conveyance line (see Photographs 20 and 21 in 
Appendix C). This material appears to have been deposited during a backup event. It is 
unclear how long ago this event may have occurred and if this sample is representative of 
solids currently entering the stormwater conveyance system. No inline solids samples were 
collected upstream of this location. Lead concentrations were substantially lower in the 
three inline solids samples collected downstream, suggesting this material is not 
contributing significantly to downstream solids concentrations. 

Further evaluation of current or historical upland sources of lead entering the City 
stormwater conveyance system in Subbasin 3a is recommended, even though there were 
lower downstream concentrations and the depositional timeframe of the sample is 
questionable. 

Mercury: Mercury was selected for further source investigation work because some 
mercury concentrations were above DEQ’s baseline values in sediment samples collected in 
the vicinity of the outfall, although no distinguishable concentration gradient was identified 
(CH2M HILL, April 2004). Concentrations of mercury in river sediment adjacent to Outfall 
18 ranged from less than 0.010 (nondetect) to 0.453 mg/kg, while the upstream sample was 
less than 0.128 (nondetect) mg/kg. These concentrations are below the JSCS screening value 
of 1.06 mg/kg. 

All inline solids samples collected in Basin 18 were below the JSCS screening level; 
concentrations ranged from 0.057 to 0.32 mg/kg (Figure 3-3). 

Because mercury concentrations were below the JSCS toxicity screening value at all inline 
solids sample locations, no further evaluation of upland sources of mercury within Basin 18 
is recommended at this time. 

Phthalates: Phthalates were previously identified for additional source investigation work 
because elevated levels were detected in sediment samples collected in the vicinity of the 
outfall, although no distinguishable concentration gradient was identified (CH2M HILL, 
April 2004). Detected phthalate concentration ranges in river sediment adjacent to the 
outfall include: 

• BEHP: < 62.7 to 2,700 μg/kg, upstream sample was estimated at 166 μg/kg (JSCS 
toxicity screening level = 800 μg/kg and JSCS bioaccumulation screening level = 330 
μg/kg) 

• Butyl Benzyl Phthalate: < 31 to 385 μg/kg, upstream sample was < 43 μg/kg (no JSCS 
screening levels) 
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• Di-n-Butyl Phthalate: One detected value at an estimated 185 μg/kg, with detection 
limits ranging from 133 to 185 μg/kg (JSCS toxicity screening level = 100 μg/kg) 

• Di-n-Octyl Phthalate: One detected value at 190 μg/kg, with detection limits ranging 
from 40.9 to 58.9 μg/kg (no JSCS screening levels) 

BEHP was detected in five of the six samples collected (Figure 3-5). 

For the sample closest to the outfall (representing Subbasin 1), BEHP had the highest 
concentration at 1,640 μg/kg, with detected concentrations within the other subbasins 
ranging from 576 to 1,020 μg/kg. 

Di-n-butyl phthalate was also detected in the Subbasin 1 sample at 558 μg/kg, but it was not 
detected in any of the other subbasins. 

The only other detected phthalate in any of the subbasin samples was butyl benzyl 
phthalate, which was detected at an estimated 1,040 μg/kg in Subbasin 3b. 

Because phthalates were detected at concentrations above JSCS bioaccumulation and 
toxicity screening values, further investigation of upland sources within Basin 18 is 
warranted. 

PAHs: PAHs were identified for further source investigation work because river sediment 
concentrations of LPAHs and HPAHs, along with two individual PAHs (2-
methylnaphthalene and indeno[1,2,3-cd]pyrene), exceeded their respective DEQ High 
sediment screening values, although no distinguishable concentration gradient from the 
outfall was identified (CH2M HILL, April 2004). PAH ranges detected in river sediment 
adjacent to the outfall (CH2M HILL, April 2004) include: 

• Total PAHs: 1,509 to 4,335 μg/kg, upstream sample was 1,509 μg/kg (no JSCS screening 
level) 

• 2-Methylnaphthalene: < 2.8 (nondetect) to 210 μg/kg, upstream sample was 
< 3.53 μg/kg (JSCS screening level = 200 μg/kg) 

• Acenaphthylene: < 6.85 (nondetect) to 51 μg/kg, upstream sample was < 9.87 μg/kg 
(JSCS screening level = 200 μg/kg) 

• Benzo[g,h,i]perylene: < 2.52 (nondetect) to 256 μg/kg, upstream sample was 
< 3.74 μg/kg (JSCS screening level = 300 μg/kg) 

• Indeno(1,2,3-cd)pyrene: < 3.56 (nondetect) to 118 μg/kg, upstream sample was 
< 5.28 μg/kg (JSCS screening level = 100 μg/kg) 

LPAHs and HPAHs were detected in the inline solids samples collected (Figures 3-8 and 
3-9). 

For Subbasin 1, benzo(g,h,i)perylene was detected above its JSCS screening value of 
300 μg/kg with an estimated value of 338 μg/kg. Benzo(g,h,i)perylene was also detected in 
the samples representing Subbasins 3a and 3b, at estimated values of 1,560 and 338 μg/kg, 
respectively, although it was not detected in the Subbasin 3 sample (which is supposed to 
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represent a composite of Subbasins 3a and 3b). The Subbasin 3a sample was collected from a 
ledge on the side of the storm pipe so may not be representative of recent solids in the line. 

No other PAHs exceeded JSCS screening levels in Subbasin 1 (the sample location closest to 
the outfall). But there were several other exceedances, within Subbasins 3a and 3b. JSCS 
screening levels were exceeded for 2-methylnaphthalene and acenaphthylene in Subbasin 3a 
and for indeno(1,2,3-cd)pyrene in Subbasins 3a and 3b. For all three of these PAHs, 
concentrations were highest in the shelf sample collected in Subbasin 3a. 

The spatial distribution of PAHs within the stormwater network suggests potential sources 
of PAHs in Subbasins 1, 3a, and 3b. The estimated total PAH concentration in the Subbasin 1 
sample was 2,444 mg/kg. Three samples were collected directly upstream of this sample 
location and were representative of solids emanating from Subbasins 2, 3, and 4 (see Figure 
2-3). PAHs did not exceed the JSCS screening value in any of these upstream samples, and 
the total estimated PAH concentrations were substantially lower; the total estimated PAH 
concentration in each of these subbasins is as follows: Subbasin 2—329 μg/kg; Subbasin 3—
less than 87 μg/kg (nondetect); and Subbasin 4—595 μg/kg. 

The PAH distribution may indicate a source of PAHs within Subbasin 1 downstream of 
sampling locations for Subbasins 2, 3, and 4. The Burlington Northern Santa Fe (BNSF) rail 
yard is located between these sample locations and has been identified as a potential source 
of PAHs (CH2M HILL, April 2004). Additionally, during the collection of inline solids from 
manhole AMZ086, groundwater infiltration was noted entering the stormwater system. This 
observation suggests the possibility of a potential groundwater pathway for PAHs, between 
manhole AMZ086 and the downgradient manhole AMZ094, to enter the City stormwater 
system. 

Because PAHs were detected above their respective JSCS toxicity screening levels, further 
investigation of PAH sources and pathways to the City stormwater system is warranted in 
Subbasins 1 and 3. As stated above, sources of PAHs and pathways in the area of the rail 
yard should be evaluated as part of the DEQ remedial investigation/feasibility study 
(RI/FS) site investigation. Additionally, PAH-contaminated groundwater at sites within 
Basin 18 should be evaluated as part of upland site investigations to determine whether it is 
entering the City conveyance system and affecting inline solid concentrations. 

PCBs: PCBs were identified for further source investigation work because elevated levels 
were detected in sediment samples collected in the immediate vicinity of the outfall, 
although no distinguishable concentration gradient was identified (CH2M HILL, April 
2004). Total PCB and detected aroclor concentration ranges in river sediment adjacent to the 
outfalls include: 

• Total PCBs: 647 to 6,400 μg/kg, upstream sample was 93.3 μg/kg (JSCS toxicity 
screening level = 676 μg/kg) 

• Aroclor 1248: 32.6 to 407 μg/kg, upstream sample was 54.5 μg/kg (JSCS toxicity 
screening level = 1,500 μg/kg and JSCS bioaccumulation screening level = 4 μg/kg) 

• Aroclor 1254: 18.7 to 159 μg/kg, upstream sample was 24.5 μg/kg (JSCS toxicity 
screening level = 300 μg/kg and JSCS bioaccumulation screening level = 10 μg/kg) 
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• Aroclor 1260: < 3.21 to 52.1 μg/kg, upstream sample was 14.3 μg/kg (JSCS toxicity 
screening level = 200 μg/kg) 

PCBs were detected in three of the six samples collected (Figure 3-6). Only Aroclors 1254 
and 1260 were detected in any of these samples. 

The sample closest to the outfall (representing Subbasin 1) had only one Aroclor (Aroclor 
1254) detected at 130 μg/kg. Only one other sample had a detection of Aroclor 1254; that 
was in Subbasin 4 at 187 μg/kg. This suggests a potential source of PCBs in Subbasin 4 (and 
potentially in the area between the sample locations for Subbasins 1 and 4). 

In Subbasin 3a (see Figure 2-3), Aroclor 1260 was detected at 624 μg/kg, which is above the 
JSCS toxicity screening level, but was not detected in downstream samples. As stated above 
in Section 2-2, the Subbasin 3a sample was collected from a ledge of solids located on the 
side of the stormwater conveyance line (see Photographs 20 and 21 in Appendix C). This 
material appears to have been deposited during a backup event. It is unclear how long ago 
this event may have occurred and whether this sample is representative of solids currently 
entering the stormwater conveyance system. 

Because Aroclor 1254 was detected at a concentration above the JSCS bioaccumulation 
screening value and a slight concentration gradient was observed in the downstream 
sample, further investigation of upland sources within Subbasin 4 and in the area between 
Subbasin 4 and the river is warranted. 

Further evaluation of current or historical upland sources of PCBs entering the City 
stormwater conveyance in Subbasin 3a is also recommended, even though the depositional 
timeframe of the sample is questionable and Aroclor 1260 was not detected in downstream 
samples. 

DDT: DDT metabolites were identified for further source investigation because elevated 
levels were detected in sediment samples collected in the vicinity of the outfall. No apparent 
concentration gradient exists around the outfall (CH2M HILL, April 2004). Total DDT and 
metabolite concentration ranges in river sediment adjacent to the outfalls include: 

• Total DDTs: 20.1 to 178.5 μg/kg, upstream sample was 79.2 μg/kg (JSCS 
bioaccumulation screening level = 0.3 μg/kg) 

• 4-4’-DDD: 7.13 to 82.7 μg/kg, upstream sample was 14.1 μg/kg (JSCS toxicity screening 
level = 28 μg/kg and JSCS bioaccumulation screening level = 0.3 μg/kg) 

• 4-4’-DDE: 13 to 124 μg/kg, upstream sample was 65.1 μg/kg (JSCS toxicity screening 
level = 31.3 μg/kg and JSCS bioaccumulation screening level = 0.3 μg/kg) 

• 4-4’-DDT: Not detected, with detection limits approximately less than 0.7 μg/kg (JSCS 
toxicity screening level = 62.9 μg/kg and JSCS bioaccumulation screening level = 
0.3 μg/kg) 

DDTs were detected in two of the six samples collected (Figure 3-7). For the sample closest 
to the outfall (representing Subbasin 1), all DDT metabolites were below detection levels. 
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Low levels of DDT metabolites were detected in Subbasin 4. 4,4’ DDE and 4,4’ DDD were 
detected at 12 and 21 μg/kg, respectively, which are above the JSCS bioaccumulation 
screening values but below the JSCS toxicity screening values. Concentrations of DDT 
metabolites in this sample were below the maximum concentration observed in river 
sediment samples collected adjacent to the outfall. 

The highest concentrations of DDT metabolites were in Subbasin 3a: 4,4’ DDD, 4,4’ DDE, 
and 4,4’ DDT were detected at 80, 21, and 284 μg/kg, respectively, which are above JSCS 
screening values. As stated above, the Subbasin 3a sample was collected from a ledge of 
solids located on the side of the stormwater conveyance line (see Photographs 20 and 21 in 
Appendix C). It is unclear whether this sample is representative of solids currently entering 
the stormwater conveyance system. 

Because 4,4’ DDE and 4,4’ DDD were detected at concentrations above their respective JSCS 
bioaccumulative screening values, further investigation of upland sources within Subbasin 4 
is warranted. 

Further evaluation of current or historical upland sources of DDTs entering the City 
stormwater conveyance in Subbasin 3a is also recommended. 

Other Analytes: Several other analytes had concentrations greater than JSCS screening 
levels in the representative inline solid samples. These include cadmium, chromium, 
copper, zinc, and chlordane. 

All six samples exceeded the JSCS bioaccumulation screening level (0.003 mg/kg) for 
cadmium; however, only the sample from Subbasin 3a exceeded the JSCS toxicity screening 
level (4.98 mg/kg). This sample was an order of magnitude higher than the other samples, 
suggesting a source within the subbasin. This sample also exceeded the JSCS toxicity 
screening levels for chromium and copper. All samples exceeded the JSCS bioaccumulation 
screening levels for copper and zinc. Subbasin 2 also exceeded the copper JSCS toxicity 
screening level. 

The Subbasin 3a sample concentration for chlordane was 512 μg/kg. The JSCS toxicity 
screening level for chlordane is 17.6 μg/kg. 

Although there are no JSCS screening levels for TPH, it should be noted that motor oil was 
detected at relatively high concentrations in the Subbasin 3a sample, as well. 

Further evaluation of sources and pathways to the stormwater system of targeted 
contaminants from each subbasin has been recommended above. It is also recommended 
that cadmium, chromium, copper, zinc, and chlordane be included in the subbasins where 
they exceeded the screening levels. 
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SECTION 4 

Inline Solids Sampling Lessons Learned 

4.1 Sample Collection 
Overall, collection of representative samples was a success in Basin 18. Samples 
representative of stormwater solids were collected in all of the proposed subbasins with 
only minor modifications to the original sample locations. 

However, the successful collection of samples in Basin M-1 was severely limited because of 
the lack of soil-derived inline solids material. There was only one proposed sample location 
in Basin M-1 that had representative stormwater solids. Field reconnaissance showed that 
there were very little representative soil-derived solids within any of the lines; only one 
other alternate location was found that had representative solids. At the four remaining 
locations (of a total of six) in Basin M-1, the inline solids were determined to be precipitate 
from groundwater intrusion into the stormwater conveyance system and were not 
representative of solids entering the stormwater system from facilities located in the 
subbasin. 

Three distinctly different sample types were observed during the inline solids investigation 
in Basins M-1 and 18: 

• Medium- to fine-grained sand was observed at seven sample locations. 
• Orange-brown groundwater precipitate was observed at four sample locations. 
• Gray silt with little to no sand was observed at one location. 

Of these sample types, only the soil-derived material (sand and silt) was determined to be 
representative of solids entering the stormwater conveyance system from facilities located in 
the subbasin. The samples were successfully collected using methods outlined in the work 
plan. 

4.2 Access 
Access to sample locations was limited by the following factors: 

• High traffic flow on streets and in front of large sites limited the times at which some of 
the manholes could be accessed. Traffic control issues need to be planned ahead of time 
in areas of high traffic flow and should be considered part of the site reconnaissance. 

• In areas of high traffic flow, nighttime sampling may be required to prevent congestion. 

4.3 Timely Completion 
Timely collection of samples was limited by the following factors: 
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• Presence or absence of solids at the primary manhole locations. Mobilization and setup 
at each manhole took one to two hours, depending on traffic control. 

• Accuracy of City stormwater sewer line maps. Verification of the accuracy of the City’s 
stormwater sewer line maps should be part of the site reconnaissance. 
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SECTION 5 

Findings and Recommendations 

As stated in Section 1, the inline sampling described in this report was intended to identify 
subbasins where contamination may have entered the City’s stormwater conveyance 
system. While elevated levels of chemicals in inline solids can provide evidence that 
chemicals have been released into the stormwater conveyance system, the absence of inline 
solids or the absence of chemicals in solids does not provide evidence that such releases 
have not occurred or that those subbasins do not require further investigation. Factors such 
as slope of storm lines, water velocity, particle sizes and densities, organic content of solids, 
the frequency and timing of releases to the stormwater system, and other considerations 
affect the presence and composition of inline solids. 

Inline sampling data can provide useful information on the presence of chemicals in the 
stormwater system and possible transport to the Willamette River. It should be noted, 
however, that they may not correlate with concentrations of contaminants in river 
sediments because of fate and transport and river processes (deposition and erosion) 
occurring in the river. 

The results of this pilot project will assist the City in focusing source control efforts within a 
basin and are intended to assist the DEQ Cleanup Program project managers as they 
evaluate the stormwater pathways at upland sites with a City Outfall Basin. 

5.1 General Investigation Findings 
General findings of the inline solids sampling investigations in Basins M-1 and 18 are 
summarized below: 

• Pre-designated sampling locations may not always contain inline solid materials. At 
several locations, solids were not present at the preferred sample location but were 
collected at alternative sample locations. 

• Inline solids samples collected may not always be representative of sources of solids 
entering the stormwater conveyance system from facilities located within the basin. 
Several of the samples collected in Basin M-1 appear to be the result of metals 
precipitating out of solution from groundwater intrusion in the stormwater conveyance 
system. 

• Differences in the composition of representative inline solids samples, such as the 
amount of silt versus sand or the varying amounts of different particulate types (e.g. 
paint chips, plastic fragments, or metal), can affect the analytical results for some 
constituents. These variations in sample composition result in uncertainty when 
evaluating the spatial distribution or concentration gradients of contaminants within a 
basin. 
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• Contaminants were detected in several subbasins in both Basins M-1 and 18. 
Concentrations varied considerably among subbasins, and several subbasins were 
identified as potential source subbasins within each basin. 

• Concentrations of cadmium, copper, and zinc exceeded JSCS bioaccumulative screening 
values in various subbasins within Basins M-1 and 18. The bioaccumulative screening 
values for cadmium and zinc, and to a lesser degree copper, are likely greater than the 
natural background for soils. 

5.2 Basin M-1 Findings and Recommendations 
Inline solids sample results indicated that within Basin M-1, potential upland sources of 
contaminants are present in Subbasins 2 and 3. 

Subbasin 2 
For Subbasin 2, the following contaminants warrant further evaluation because they exceed 
either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Copper 
• Phthalates (BEHP) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• Cadmium 
• Zinc 
• PCBs (Aroclor 1254) 

Exceedances of JSCS screening values suggest sources within the subbasin. These detections 
were significantly lower than the maximum concentration observed in river sediment 
samples collected adjacent to the outfall, indicating that Subbasin 2 is not a substantial 
upland source. 

The Subbasin 2 sample was collected close to the terminus of the City storm line, and there 
are no adjacent sites that are in DEQ’s Cleanup Program. The City will evaluate site 
connections and activities in this subbasin to determine whether additional source control 
work is warranted. 

Subbasin 3 
For Subbasin 3, the following contaminants warrant further evaluation because they exceed 
either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Cadmium 
• Chromium 
• Copper 
• Lead 
• Zinc 
• Phthalates (BEHP and Di-n-Butyl Phthalate) 
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• PCBs (Aroclor 1254) 
• PAHs (2-Methylnapthalene and Phenanthrene) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• DDT 

Additionally, TPH (No. 6 fuel oil and motor oil) was relatively high in the Subbasin 3 
sample. While there are no JSCS screening levels for this contaminant, further analysis may 
assist with subsequent source control investigations. 

Subbasin 3 is located in the northern end of Basin M-1 and drains the western portion of the 
Freightliner TMP. On the basis of City records, there are no other inlets or connections to the 
manhole sampled for Subbasin 3. This facility has been identified as a potential source of 
PAHs, metals, and phthalates in past evaluations conducted by the City (CH2M HILL, 
January 2003). The site is currently in the RI/FS investigation process under the oversight of 
DEQ. Further evaluation of potential sources of these contaminants and pathways to the 
City stormwater system from the Freightliner TMP site is warranted based on results of the 
inline solids sampling results. Because of the number of contaminants detected above the 
JSCS screening values and the magnitude of the detections, further evaluation should be 
conducted as part of DEQ’s RI/FS site investigation. 

It is not possible to identify other sources to the Basin M-1 stormwater system based on the 
inline sampling because of the lack of stormwater-derived solids in the other subbasins. 
Additional evaluation of sources in other subbasins may be required to be protective of 
sediment and water quality. Based on the dry-weather flow observations, a more thorough 
evaluation of liquids entering the stormwater system may assist with subsequent source 
control investigations. 

5.3 Basin 18 Findings and Recommendations 
Inline solids sample results indicated that within Basin 18, potential upland sources of 
contaminants are present in Subbasins 1, 2, 3a, 3b, and 4. 

Subbasin 1 
For Subbasin 1, the following contaminants warrant further evaluation because they exceed 
either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Phthalates (BEHP and Di-n-Butyl Phthalate) 
• PAHs (Benzo(g,h,i) perylene) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• Cadmium 
• Copper 
• Zinc 
• PCBs (Aroclor 1254) 
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In addition to source investigations in the other subbasins, as discussed below, potential 
sources of these contaminants and pathways from the area of the BNSF rail yard should be 
evaluated. 

Subbasin 2 
For Subbasin 2, the following contaminants warrant further evaluation because they exceed 
either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Copper 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• Cadmium 
• Zinc 
• Phthalates (BEHP) 

Subbasin 3a 
For Subbasin 3a, the following contaminants warrant further evaluation because they 
exceed either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Cadmium 
• Chromium 
• Copper 
• Lead 
• PCBs (Aroclor 1260) 
• DDTs 
• Chlordanes 
• PAHs (2-Methylnapthalene, Acenapthalene, Benzo(g,h,i) perylene, and Indeno(1,2,3-cd) 

pyrene) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• Zinc 

Additionally, the TPH (motor oil) concentration was relatively high in the Subbasin 3a 
sample. While there are no JSCS screening levels for this contaminant, further analysis may 
assist with subsequent source control investigations. As stated above, this sample was 
composed primarily of silt and collected from a ledge of solids located on the side of the 
stormwater conveyance line (see Photographs 20 and 21 in Appendix C). This material 
appears to have been deposited during a backup event. It is unclear how long ago this event 
may have occurred and whether this sample is representative of solids currently entering 
the stormwater conveyance system. Additionally, concentrations of all these chemicals were 
not detected above their screening values in the sample collected immediately downstream 
of this location. Therefore, while further evaluation of sources of these chemicals and 
pathways to the City stormwater system is warranted in Subbasin 3a, sources of these 
contaminants may be historical. 
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Subbasin 3b 
For Subbasin 3b, the following contaminants warrant further evaluation because they 
exceed either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Phthalates (BEHP) 
• PAHs (Benzo(g,h,i) perylene and Indeno(1,2,3-cd) pyrene) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 
• Cadmium 
• Copper 
• Zinc 

The PAH detection was lower than the maximum concentration observed in river sediment 
collected adjacent to the outfall, and no PAHs were detected in the inline solids sample 
collected immediately downstream of this location. 

Subbasin 4 
For Subbasin 4, the following contaminants warrant further evaluation because they exceed 
either the JSCS toxicity or bioaccumulative screening levels: 

Concentrations greater than the JSCS Toxicity Screening Levels 

• Phthalates (BEHP) 

Concentrations greater than the JSCS Bioaccumulative Screening Levels 

• Cadmium 
• Copper 
• Zinc 
• PCBs (Aroclor 1254) 
• DDTs 

Additionally, during the collection of inline solids from manhole AMZ086 (representing 
Subbasin 4), groundwater intrusion was noted entering the stormwater system. This 
indicates that a potential groundwater pathway for contaminants entering the City 
stormwater system may be present. 
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TABLE 2-1 
Basin M-1—Summary of Sample Locations 

Source Control Pilot Project 

Subbasin 
Assessed 

Entrance 
Manhole Sample Collected Solids Description Field Observations 

AAM107 No solids present. -- -- Subbasin 1 

AAM104 IL-M1-AAM104-0803-SW Groundwater precipitate with 5 
percent sand 

• Closest upstream manhole to AAM107. 

• Sample collected 0 to 20 feet downstream (southwest)  of manhole 
AAM 104, in the 60-inch pipe.  

• No debris. 

Subbasin 4 AAM104 IL-M1-AAM104-0803-NE Groundwater precipitate • Sample collected 0 to 6 feet upstream (northeast)  of manhole AAM 
104, in the 54-inch pipe. 

• No debris. 

Subbasin 6 AAJ933 IL-M1-AAJ933-0803 Groundwater precipitate • Sample collected 0 to 10 feet downstream of manhole AAJ 933, in 
the 54-inch pipe. 

• Unidentified lateral joins the main line at this manhole from the north. 
A review of facility stormwater control plans indicated that this lateral 
drains a portion of the Freightliner truck manufacturing plant (TMP). 

• No debris. 

AAM 105 No solids present. -- -- 

AAJ 144 No solids present. -- • Closest upstream manhole to AAM105. 

Subbasin 2 

AAJ 155 IL-M1-AAJ155-0803 WELL GRADED SAND, black 
and brown, medium grain 

• Second closest upstream manhole to AAM105. 

• Sample collected downstream of manhole, in 24-inch line. 

• Solids appeared brown in the upper 1 inch and black in the lower 2 
inches. Faint petroleum odor observed during collection and a 
moderate sheen observed on sample pore water. Metal debris (nuts 
and washers) observed at manhole, but not in sample. 
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TABLE 2-1 
Basin M-1—Summary of Sample Locations 

Source Control Pilot Project 

Subbasin 
Assessed 

Entrance 
Manhole Sample Collected Solids Description Field Observations 

AAJ 810 No solids present. -- -- 

AAJ 817 No solids present. -- • Closest upstream manhole to AAJ810. 

Subbasin 5 

AAJ 829 IL-M1-AAJ829-0803 Groundwater precipitate • Second closest upstream manhole to AAM810. 

• Sample collected 80 feet downstream of manhole (in the 36-inch 
pipe) directly below lateral junction, on the side of the pipe. Appears 
to be the result of precipitation from groundwater intrusion. 

• No debris. 

Subbasin 3 AAJ 831 IL-M1-AAJ831-0803 

IL-M1-XXY101-0803 
(field duplicate) 

POORLY GRADED SAND, 
dark gray, fine to medium grain 

• Sample collected at manhole which is located at the end of the City 
system; private lateral from Freightliner TMP enters the manhole 
from the northeast.   

• Large amount of paint chips observed in sample (1 percent). 
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TABLE 2-2 
Basin M-1—Summary of Dry-Weather Flow Observations at Attempted Sample Locations 

Source Control Pilot Project 

Entrance 
Manhole Upstream Subbasins 

Approximate Depth of Dry-
Weather Flow in Bottom of 

Pipe Comments 

AAM107 Subbasin 1 (includes 
subbasins 2, 3, 4, 5, and 
6) 

0.5 to 1 inch  Iron oxide staining in upstream and downstream lines.  

Subbasin 1 1 inch  Iron oxide staining and deposits in downstream line. 

Subbasins 4 and 6  1 inch  Iron oxide staining and deposits in upstream line. 

Subbasins 3 and 5 0.5 inch  Iron oxide staining in upstream line. 

AAM104 

Subbasin 2 No flow Minor iron oxide staining in line. 

AAJ933 Subbasin 6  1 inch  Two lines enter at manhole AAJ933: 

1. City line enters from the northeast and drains subbasin 6. Water in 
this line was clear, and was approximately 0.5 inch deep. This line 
had heavy iron oxide staining. 

2. A private lateral line enters from the north and drains a portion of the 
Freightliner TMP site . Water in this line was cloudy and was 
approximately 0.5 inch deep. No iron oxide staining was observed in 
this line. 

AAM 105 Subbasin 2 No flow Bottom of line moist with minor iron oxide staining. 

AAJ 144 Subbasin 2 No flow Bottom of line moist with minor iron oxide staining. 

AAJ 155 Subbasin 2 No flow Two inches of standing water at manhole location. 

AAJ 810 Subbasins 3 and 5 0.5 inch  No iron oxide staining. 

AAJ817 Subbasins 3 and 5  Minor iron oxide staining. 

AAJ829 Subbasins 3 and 5 0.5 inch  Two City lines enter at manhole AAJ 829, one from the northeast and 
one from the northwest. Dry-weather flow from the line entering from the 
northeast was approximately 0.5 inch deep and clear. No flow was 
observed in the line entering from the northwest, which runs along Basin 
Avenue. 

AAJ 831 Subbasin 3 0.8 inch  No iron oxide staining in line. 
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TABLE 2-3 
Basin 18—Summary of Sample Locations 

Source Control Pilot Project 

Subbasin 
Assessed 

Entrance 
Manhole Sample  ID Solid Description Field Observations 

Subbasin 1 
(includes 
subbasins  
2, 3, and 4) 

AMZ094 
(AAT537) 

IL-18-AAT537-0803 WELL GRADED SAND, gray 
(with thin layer of orange on 
surface), medium grain 

• Proposed sample location not sampled because line configuration 
different from City drawings.  Moved sample location to next 
downstream manhole, at junctions of 72-inch pipes 

• Manhole ID unknown at time of sampling. 

• Solids at manhole 3 feet long by 1 inch deep; no solids upstream or 
downstream of this area. 

• Sheen observed on pore water. 

AAT452 No sample collected -- • Proposed sample location could not be located because line 
configuration different from City drawings. 

Subbasin 2 

AMZ096 
(AAT453) 

IL-18-AAT453-0803 WELL GRADED SAND, gray 
(red and black grains), 
medium grain 

• Line configuration different from City drawings; manhole ID unknown 
at time of sampling.  

• Sample collected 0 to 2 feet upstream of manhole AMZ096 in the 
12-inch pipe. 

• Small amount of organic material (blades of grass, tree bark). 

• Small pieces of Styrofoam™. 

AMZ098    
(AAT465) 

IL-18-AAT465-0803 POORLY GRADED SAND, 
black, fine to medium grain 

• Line configuration different from City drawings; manhole ID unknown 
at time of sampling. 

• Sample collected 60 to 80 feet upstream of manhole AMZ098, in the 
48-inch pipe. 

• Small amount (< 1 percent) of small (1-millimeter) metal shavings. 

Subbasin 3 

AMZ099 
(AAT556) 

No solids -- • Line configuration different from City drawings. 

Subbasin 3a  AAT557 IL-18-AAT557-0803 SILT, gray (stratified with 
black, gray, orange layers) 

• Sample collected from side of pipe 10 feet upstream of manhole 
AAT557, in the 42-inch pipe. 

• No debris observed. 
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TABLE 2-3 
Basin 18—Summary of Sample Locations 

Source Control Pilot Project 

Subbasin 
Assessed 

Entrance 
Manhole Sample  ID Solid Description Field Observations 

Subbasin 3b AMZ100 
(AAT558) 

IL-18-AAT558-0803 POORLY GRADED SAND, 
black, medium to fine grain 

• Line configuration different from City drawings; manhole ID unknown 
at time of sampling. 

• Sample collected 20 to 26 feet downstream of manhole AMZ100, in 
the 36-inch pipe. 

• Small amount (< 1 percent) of organic matter (blades of grass, twigs). 

• Small amount (< 1 percent) of green flakes (unknown). 

Subbasin 4 AMZ086 
(AAT463) 

IL-18-AAT463-0803 WELL GRADED SAND, gray, 
medium to fine grain 

• Line configuration different from City drawings; manhole ID unknown 
at time of sampling. 

• Sample collected 30 to 33 feet downstream of manhole AMZ086, in 
the 42-inch pipe. 

• Small amount (< 1 percent) red paint chips. 

• Slight sheen observed on pore water. 

Note: Based on an updated drainage map, the current manhole numbers are presented first. Manhole numbers in ( ) were referenced in the sampling plan. 
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TABLE 2-4 
Basin 18—Manhole ID Summary 

Source Control Pilot Project 

New Manhole ID Old Manhole ID Sample ID Subbasin 

AMZ094 AAT537 IL-18-AAT537-0803 1 

AMZ096 AAT453 IL-18-AAT493-0803 2 

AMZ098 AAT465 IL-18-AAT465-0803 3 

AAT557 AAT557 IL-18-AAT557-0803 3a 

AMZ100 AAT558 IL-18-AAT558-0803 3b 

AMZ086 AAT463 IL-18-AAT463-0803 4 
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TABLE 2-5 
Basin 18—Summary of Dry-Weather Flow Observations at Attempted Sample Locations 

Source Control Pilot Project 

Entrance 
Manhole Upstream Subbasins 

Approximate Depth of Dry-
Weather Flow in Bottom of 

Pipe Comments 

AMZ094 
(AAT537) 

Subbasin 1 (includes 
subbasins 2, 3, and 4) 

2 inch  Iron oxide staining in upstream and downstream lines. 

AMZ096 
(AAT453) 

Subbasin 2 No flow Bottom of line moist. Iron oxide staining. 

AMZ098 
(AAT465) 

Subbasin 3 (includes 
subbasins 3a and 3b) 

1 inch  Minor iron oxide staining in line. 

AAT557 Subbasin 3a 2 inch  Minor iron oxide staining in line. 

AMZ099 
(AAT556) 

Subbasins 3a and 3b  3 inch  Minor iron oxide staining in line. 

AMZ 100 
(AAT558) 

Subbasin 3b Minimal flow Minor iron oxide staining in line. 

AMZ086 
(AAT463) 

Subbasin 4 No flow Six inches of standing water in line. Groundwater intrusion observed 
downstream of manhole AMZ086. 
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General Chemistry:
Total Organic Carbon mg/kg 23,200 10,500 21,000 32,100 29,700 31,900

Metals:
Arsenic 33 mg/kg 40 4.7 3.4 3.4 47 41
Cadmium 0.003 4.98 mg/kg 5.3 3.3 28 39 6.1 5.1
Chromium 4200 111 mg/kg 51 74 280 420 69 260
Copper 10 149 mg/kg 116 331 176 171 80 290
Lead 128 128 mg/kg 31 106 645 863 43 21
Mercury 1.06 mg/kg 0.057 0.060 0.064 0.065 0.073 0.068
Zinc 3 459 mg/kg 1,500 309 902 977 1,810 1,450

PCBs:
Aroclor-1016 420 530 µg/kg 27 U 11 U 13 U 12 U 35 U 36 U
Aroclor-1221 µg/kg 53 U 23 U 26 U 25 U 69 U 71 U
Aroclor-1232 µg/kg 27 U 11 U 13 U 12 U 35 U 36 U
Aroclor-1242 2 µg/kg 27 U 11 U 13 U 12 U 35 U 36 U
Aroclor-1248 4 1,500 µg/kg 27 U 11 U 13 U 12 U 35 U 36 U
Aroclor-1254 10 300 µg/kg 27 U 29 276 378 35 U 36 U
Aroclor-1260 200 µg/kg 27 U 28 129 123 35 U 36 U
Estimated Total PCBsa,e 676 µg/kg -- 57 405 501 -- --

Pesticides:
4,4'-DDD 0.3 28 µg/kg 5.2 U 2.3 U 2.6 U 2.5 U 7.1 U 7.7 U
4,4'-DDE 0.3 31.3 µg/kg 5.2 U 2.3 U 7.6 2.5 U 7.1 U 7.7 U
4,4'-DDT 0.3 62.9 µg/kg 5.2 U 2.3 U 2.6 U 2.5 U 7.1 U 7.7 U
Estimated Total DDTsa,f 0.3 µg/kg -- -- 7.6 -- -- --
4,4'-Methoxychlor µg/kg 26 U 12 U 13 U 13 U 35 U 38 U
Aldrin 40 µg/kg 2.6 U 1.2 U 8.1 1.3 U 3.5 U 3.8 U
Alpha-BHC µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
beta-BHC µg/kg 2.6 U 1.2 U 7.2 1.3 U 3.5 U 3.8 U
Alpha Chlordane 17.6 µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
Chlordane 17.6 µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
delta-BHC µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
Dieldrin 61.8 µg/kg 5.2 U 2.3 U 2.6 U 2.5 U 7.1 U 7.7 U
Endosulfan I µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
Endosulfan II µg/kg 5.2 U 2.3 U 16 2.5 U 7.1 U 7.7 U
Endosulfan Sulfate µg/kg 5.2 U 2.3 U 2.6 U 2.5 U 7.1 U 7.7 U
Endrin 207 µg/kg 5.2 U 2.3 U 17 2.5 U 7.1 U 7.7 U
Endrin Aldehyde µg/kg 5.2 U 2.3 U 17 2.5 U 7.1 U 7.7 U
Endrin Ketone µg/kg 5.2 U 2.3 U 2.6 U 2.5 U 7.1 U 7.7 U
Heptachlor 10 µg/kg 2.6 U 1.2 U 1.7 1.3 U 3.5 U 3.8 U
Heptachlor Epoxide 16 µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
Lindane 4.99 µg/kg 2.6 U 1.2 U 1.3 U 1.3 U 3.5 U 3.8 U
Toxaphene µg/kg 260 U 115 U 128 U 127 U 353 U 384 U

Semivolatile Organic Compounds:
1,2,4-Trichlorobenzene 9,200 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
1,2-Dichlorobenzene 1,700 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
1,3-Dichlorobenzene 300 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
1,4-Dichlorobenzene 300 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2,4,5-Trichlorophenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2,4,6-Trichlorophenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2,4-Dichlorophenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U

Table 3-1
Analytical Results from Inline Solids Sampling in Basin M-1 

Source Control Pilot Project

Subbasins
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Table 3-1
Analytical Results from Inline Solids Sampling in Basin M-1 

Source Control Pilot Project

Subbasins

2,4-Dimethylphenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2,4-Dinitrophenol µg/kg 3,490 U 1,560 U 1,730 U 1,680 U 4,880 U 4,980 U
2,4-Dinitrotoluene µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2,6-Dinitrotoluene µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2-Chloronaphthalene µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
2-Chlorophenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2-Methylphenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2-Nitroaniline µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
2-Nitrophenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
3&4-Methylphenol µg/kg 1,390 U 625 U 690 U 674 U 1,950 U 1,990 U
3,3'-Dichlorobenzidine µg/kg 1,390 U 625 U 690 U 674 U 1,950 U 1,990 U
3-Nitroaniline µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4,6-Dinitro-2-Methylphenol µg/kg 3,490 U 1,560 U 1,730 U 1,680 U 4,880 U 4,980 U
4-Bromophenyl Phenyl Ether µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4-Chloro-3-Methylphenol µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4-Chloroaniline µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4-Chlorophenyl Phenyl Ether µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4-Nitroaniline µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
4-Nitrophenol µg/kg 1,740 U 782 U 863 U 842 U 2,440 U 2,490 U
Benzoic Acid µg/kg 3,480 U 1,560 U 1,730 U 1,680 U 4,880 U 4,980 U
Benzyl Alcohol µg/kg 871 U 391 U 431 U 421 U 1,220 U 1,250 U
Bis(2-Chloroethoxy) Methane µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Bis(2-Chloroethyl) Ether µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Bis(2-Chloroisopropyl) Ether µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Bis(2-Ethylhexyl) Phthalate 330 800 µg/kg 1,000 1,340 J 14,800 16,500 1,330 997 U
Butyl Benzyl Phthalate µg/kg 871 U 391 U 431 U 421 U 1,220 U 1,250 U
Di-n-Butyl Phthalate 100 µg/kg 697 U 313 U 345 U 1,020 976 U 997 U
Di-n-Octyl Phthalate µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Dibenzofuran µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Diethyl Phthalate 600 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Dimethyl Phthalate µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Hexachlorobenzene 100 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Hexachlorobutadiene 600 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Hexachlorocyclopentadiene 400 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Hexachloroethane µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Isophorone µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
n-Nitrosodi-n-Propylamine µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
n-Nitrosodiphenylamine µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Nitrobenzene µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Pentachlorophenol 1,000 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U
Phenol 50 µg/kg 697 U 313 U 345 U 337 U 976 U 997 U

Polycyclic Aromatic Hydrocarbons:
2-Methylnaphthalene 200 µg/kg 174 U 78 U 2,380 3,800 244 U 249 U
Acenaphthene 300 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Acenaphthylene 200 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Anthracene 845 µg/kg 174 U 85 J 86 U 84 U 244 U 249 U
Fluorene 536 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Naphthalene 561 µg/kg 174 U 78 U 368 510 244 U 249 U
Phenanthrene 1,170 µg/kg 174 U 94 J 1,290 2,640 244 U 249 U
Estimated Total LPAHsa,b µg/kg -- 179 4,038 6,950 -- --
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Table 3-1
Analytical Results from Inline Solids Sampling in Basin M-1 

Source Control Pilot Project

Subbasins

Benzo (a) anthracene 1,050 µg/kg 174 U 87 J 86 U 84 U 244 U 249 U
Benzo (a) pyrene 1,450 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Benzo [g,h,i] perylene 300 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Benzofluoranthenes 13,000 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Dibenzo (a,h) anthracene 1,300 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Fluoranthene 2,230 µg/kg 174 U 217 J 292 900 244 U 249 U
Indeno (1,2,3-cd) pyrene 100 µg/kg 174 U 78 U 86 U 84 U 244 U 249 U
Pyrene 1,520 µg/kg 174 U 252 J 602 1,030 244 U 249 U
Chrysene 1,290 µg/kg 174 U 142 J 86 U 84 U 244 U 249 U
Estimated Total HPAHsa,c µg/kg -- 698 894 1,930 -- --
Estimated Total PAHsa,d µg/kg -- 877 4,932 8,880 -- --

TPH - HCID:
Diesel by Dx mg/kg 50 U 50 U 50 J 50 J 50 U 50 U
Gas by HCID mg/kg 20 U 20 U 20 J 20 J 20 U 20 U
Heavy Oil by HCID mg/kg 100 U 100 U 100 J 100 J 100 U 100 U
Oil, Lube mg/kg 100 100 100 J 100 J 100 100

Other mg/kg 100 U 100 U 100 UJ 100 UJ 100 U 100 U
TPH - Dx:

Diesel by Dx mg/kg 25 U 250 U 250 U 250 U 25 U 25 U
Fuel Oil,  No. 6 mg/kg 234 919 7,240 5,300 162 314
Kerosene                           mg/kg 25 U 250 U 250 U 250 U 25 U 25 U
Motor Oil mg/kg 1,420 2,130 11,700 9,230 1,210 2,310

TPH - Gx:
Gasoline by Gx mg/kg NA NA 221 J 285 J NA NA

Notes:
    a

    b

    c

    d

    e

    f

    g

Abbreviations/Definitions:
   -- = Not available or applicable
   HPAH = high molecular weight polynuclear aromatic hydrocarbons
   LPAH = low molecular weight polynuclear aromatic hydrocarbons
   µg/kg = micrograms per kilogram
   mg/kg = milligrams per kilogram
   NA = Not analyzed
   PAH = polynuclear aromatic hydrocarbon
   PCB = polychlorinated biphenyl
   TPH = total petroleum hydrocarbon
   Bold = Value greater than JSCS bioaccumulation screening level.
   Shading = Value greater than JSCS toxicity screening level.

Qualifiers:
     J The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
     U The analyte was not detected above the reported sample quantitation limit.

Total PAHs: Represents the sum of Total LPAHs and HPAHs.

Total DDTs: Sum of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
Total PCBs:  Includes all aroclors.

Sample IL-M1-XXY101-0803 is a field duplicate of IL-M1-AAJ831-0803.

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.
Total LPAHs: Includes naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, and 2-methylnaphthalene.
Total HPAHs: Includes fluoranthene, pyrene, benz[a]anthracene, chrysene, benzofluoranthenes, benzo[a]pyrene, indeno[1,2,3-cd]pyrene, dibenz[a,h]anthracene, and 
benzo[ghi]perylene.
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General Chemistry:
Total Organic Carbon mg/kg 13,000 6,700 5,530 52,900 8,030 13,300

Metals:
Arsenic 33 mg/kg 5.7 13 5.1 11 4.2 3.0
Cadmium 0.003 4.98 mg/kg 0.63 0.54 0.93 15 0.77 0.43
Chromium 4200 111 mg/kg 55 60 83 188 104 77
Copper 10 149 mg/kg 101 185 139 151 88 54
Lead 128 128 mg/kg 72 78 19 636 22 78
Mercury 1.06 mg/kg 0.042 0.035 0.022 0.64 0.031 0.15
Zinc 3 459 mg/kg 229 201 268 374 416 193

PCBs:
Aroclor-1016 420 530 µg/kg 121 U 127 U 122 U 107 U 132 U 127 U
Aroclor-1221 µg/kg 241 U 253 U 244 U 213 U 265 U 254 U
Aroclor-1232 µg/kg 121 U 127 U 122 U 107 U 132 U 127 U
Aroclor-1242 2 µg/kg 121 U 127 U 122 U 107 U 132 U 127 U
Aroclor-1248 4 1,500 µg/kg 121 U 127 U 122 U 107 U 132 U 127 U
Aroclor-1254 10 300 µg/kg 130 127 U 122 U 107 U 132 U 187
Aroclor-1260 200 µg/kg 121 U 127 U 122 U 624 132 U 127 U

Estimated Total PCBsa,e 676 µg/kg 130 -- -- 624 -- 187
Pesticides:

4,4'-DDD 0.3 28 µg/kg 2.5 U 2.5 U 2.5 U 80 2.6 U 12
4,4'-DDE 0.3 31.3 µg/kg 2.5 U 2.5 U 2.5 U 21 2.6 U 21
4,4'-DDT 0.3 62.9 µg/kg 25 U 25 U 25 U 284 26 U 25 U
Estimated Total DDTsa,f 0.3 µg/kg -- -- -- 385 -- 33
4,4'-Methoxychlor µg/kg 123 U 125 U 127 U 112 U 130 U 124 U
Aldrin 40 µg/kg 6.7 1.3 U 13 U 36 1.3 U 9.1
Alpha-BHC µg/kg 1.2 U 1.3 U 1.3 U 1.1 U 1.3 U 1.2 U
beta-BHC µg/kg 1.2 U 1.3 U 1.3 U 1.1 U 1.3 U 1.2 U
Alpha Chlordane 17.6 µg/kg 1.4 1.3 U 1.3 U 152 1.3 U 9.1
Chlordane 17.6 µg/kg 2.3 1.3 U 1.3 U 512 1.3 U 10.0
delta-BHC µg/kg 1.2 U 1.3 U 1.3 U 26 1.3 U 3.5
Dieldrin 61.8 µg/kg 6.4 4.8 2.5 U 46 2.6 U 14
Endosulfan I µg/kg 1.2 U 1.3 U 1.3 U 5.8 1.3 U 1.2 U
Endosulfan II µg/kg 2.5 U 2.5 U 2.5 U 2.2 U 2.6 U 2.5 U
Endosulfan Sulfate µg/kg 2.5 U 2.5 U 2.5 U 2.2 U 2.6 U 2.5 U
Endrin 207 µg/kg 2.5 U 2.5 U 2.5 U 70 2.6 U 2.5 U
Endrin Aldehyde µg/kg 2.5 U 2.5 U 2.5 U 198 J 2.6 U 2.5 U
Endrin Ketone µg/kg 2.5 U 2.5 U 2.5 U 2.2 U 2.6 U 2.5 U
Heptachlor 10 µg/kg 3.3 1.3 U 1.3 U 3.0 1.3 U 1.2 U
Heptachlor Epoxide 16 µg/kg 1.2 U 1.3 U 1.3 U 1.1 U 1.3 U 1.2 U
Lindane 4.99 µg/kg 1.2 U 1.3 U 1.3 U 1.9 1.3 U 1.2 U
Toxaphene µg/kg 123 U 125 U 127 U 112 U 130 U 124 U

Semivolatile Organic Compounds:
1,2,4-Trichlorobenzene 9,200 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
1,2-Dichlorobenzene 1,700 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
1,3-Dichlorobenzene 300 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
1,4-Dichlorobenzene 300 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,4,5-Trichlorophenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,4,6-Trichlorophenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,4-Dichlorophenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,4-Dimethylphenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,4-Dinitrophenol µg/kg 1,640 U 1,690 U 1,730 U 1,490 U 1,770 U 1,640 U
2,4-Dinitrotoluene µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2,6-Dinitrotoluene µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2-Chloronaphthalene µg/kg 82 U 85 U 87 U 75 U 88 U 82 U

Source Control Pilot Project
Analytical Results from Inline Solids Sampling in Basin 18

Table 3-2

Subbasins
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Source Control Pilot Project
Analytical Results from Inline Solids Sampling in Basin 18

Table 3-2

Subbasins

2-Chlorophenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2-Methylphenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2-Nitroaniline µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
2-Nitrophenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
3&4-Methylphenol µg/kg 654 U 676 U 823 J 596 U 708 U 655 U
3,3'-Dichlorobenzidine µg/kg 654 U 676 U 694 U 596 U 707 U 655 U
3-Nitroaniline µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4,6-Dinitro-2-Methylphenol µg/kg 1,640 U 1,690 U 1,730 U 1,490 U 1,770 U 1,640 U
4-Bromophenyl Phenyl Ether µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4-Chloro-3-Methylphenol µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4-Chloroaniline µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4-Chlorophenyl Phenyl Ether µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4-Nitroaniline µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
4-Nitrophenol µg/kg 818 U 845 U 867 U 745 U 884 U 819 U
Benzoic Acid µg/kg 1,640 U 1,690 U 1,730 U 1,990 J 1,770 U 1,640 U
Benzyl Alcohol µg/kg 409 U 422 U 434 U 373 U 442 U 410 U
Bis(2-Chloroethoxy) Methane µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Bis(2-Chloroethyl) Ether µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Bis(2-Chloroisopropyl) Ether µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Bis(2-Ethylhexyl) Phthalate 330 800 µg/kg 1,640 J 576 J 990 J 298 U 917 J 1,020 J
Butyl Benzyl Phthalate µg/kg 409 U 422 U 434 U 373 U 1,040 J 410 U
Di-n-Butyl Phthalate 100 µg/kg 558 J 338 U 347 U 298 U 354 U 328 U
Di-n-Octyl Phthalate µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Dibenzofuran µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Diethyl Phthalate 600 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Dimethyl Phthalate µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Hexachlorobenzene 100 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Hexachlorobutadiene 600 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Hexachlorocyclopentadiene 400 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Hexachloroethane µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Isophorone µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
n-Nitrosodi-n-Propylamine µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
n-Nitrosodiphenylamine µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Nitrobenzene µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Pentachlorophenol 1,000 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U
Phenol 50 µg/kg 327 U 338 U 347 U 298 U 354 U 328 U

Polycyclic Aromatic Hydrocarbons:
2-Methylnaphthalene 200 µg/kg 82 U 85 U 87 U 355 J 88 U 82 U
Acenaphthene 300 µg/kg 82 U 85 U 87 U 75 U 88 U 82 U
Acenaphthylene 200 µg/kg 82 U 85 U 87 U 478 J 88 U 82 U
Anthracene 845 µg/kg 82 U 85 U 87 U 260 J 88 U 82 U
Fluorene 536 µg/kg 82 U 85 U 87 U 75 U 88 U 82 U
Naphthalene 561 µg/kg 82 U 85 U 87 U 147 J 88 U 82 U
Phenanthrene 1,170 µg/kg 261 J 85 U 87 U 445 J 143 J 168 J
Estimated Total LPAHsa,b µg/kg 261 -- -- 1,685 143 168
Benzo (a) anthracene 1,050 µg/kg 82 U 85 U 87 U 75 U 88 U 82 U
Benzo (a) pyrene 1,450 µg/kg 408 J 85 U 87 U 545 J 217 J 82 U
Benzo [g,h,i] perylene 300 µg/kg 338 J 85 U 87 U 1,560 J 338 J 82 U
Benzofluoranthenes 13,000 µg/kg 577 J 85 U 87 U 796 J 323 J 82 U
Dibenzo (a,h) anthracene 1,300 µg/kg 82 U 85 U 87 U 75 U 88 U 82 U
Fluoranthene 2,230 µg/kg 339 J 134 J 87 U 656 J 218 J 196 J
Indeno (1,2,3-cd) pyrene 100 µg/kg 82 U 85 U 87 U 1,030 J 201 J 82 U
Pyrene 1,520 µg/kg 521 J 195 J 87 U 964 J 190 J 231 J
Chrysene 1,290 µg/kg 82 U 85 U 87 U 75 U 88 U 82 U
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Source Control Pilot Project
Analytical Results from Inline Solids Sampling in Basin 18

Table 3-2

Subbasins

Estimated Total HPAHsa,c µg/kg 2,183 329 -- 5,551 1,487 427

Estimated Total PAHsa,d µg/kg 2,444 329 -- 7,236 1,630 595
TPH - HCID:

Diesel by Dx mg/kg NA NA NA NA NA NA
Gas by HCID mg/kg NA NA NA NA NA NA
Heavy Oil by HCID mg/kg NA NA NA NA NA NA
Oil, Lube mg/kg NA NA NA NA NA NA

Other mg/kg NA NA NA NA NA NA
TPH - Dx:

Diesel by Dx mg/kg 250 U 125 U 125 U 250 U 125 U 125 U
Fuel Oil,  No. 6 mg/kg 500 U 250 U 250 U 555 250 U 250 U
Kerosene                           mg/kg 250 U 125 U 125 U 250 U 125 U 125 U
Motor Oil mg/kg 1,410 442 679 3,490 786 1,330

TPH - Gx:
Gasoline by Gx mg/kg NA NA NA NA NA NA

Notes:
    a

    b

    c

    d

    e

    f

    g

Abbreviations/Definitions:
   -- = Not available or applicable
   HPAH = high molecular weight polynuclear aromatic hydrocarbons
   LPAH = low molecular weight polynuclear aromatic hydrocarbons
   µg/kg = micrograms per kilogram
   mg/kg = milligrams per kilogram
   NA = Not analyzed
   PAH = polynuclear aromatic hydrocarbon
   PCB = polychlorinated biphenyl
   TPH = total petroleum hydrocarbon
   Bold = Value greater than JSCS bioaccumulation screening level.
   Shading = Value greater than JSCS toxicity screening level.

Qualifiers:
     J The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
     U The analyte was not detected above the reported sample quantitation limit.

 Total PCBs:  Includes all aroclors.
Total DDTs: Sum of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
Sample IL-M1-XXY101-0803 is a field duplicate of IL-M1-AAJ831-0803.

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.

Total LPAHs: Includes naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, and 2-methylnaphthalene.
Total HPAHs: Includes fluoranthene, pyrene, benz[a]anthracene, chrysene, benzofluoranthenes, benzo[a]pyrene, indeno[1,2,3-cd]pyrene, dibenz[a,h]anthracene, and 
benzo[ghi]perylene.

Total PAHs: Represents the sum of Total LPAHs and HPAHs.

PDX/053070014.XLS Page 3 of 3





 

PDX/052800012.DOC 

Figures 
 



 

 



> >

>

>>

>

>
>

>

>

>

>
>

>

>

>
>

>

>

>>

>

>

>

>

>

>

>

>
>

>

>

>
>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

> >

R

R R

R

R

R

R

RR
R

R

R

RR

R

R

R

R

R
R

R

R
R

R

R

R R

R R R

R

R

R

R

RR

R

R

R

R

R

R

R

R

RR

R

R

RR

R

R

R

R

R
RR

R

R

R
R
R
R

R

R

!

!

!

!!

!
AAM155

AAJ933

AAJ831

AAJ829

AAM104NE
AAM104SW

-

0 500 1000250 Feet

Overview Map

Sheet No.

1  OF  1

File Name:
s:\gis\outfalls\M1\Inline_basin\
figure2_1.mxd

Outfall M-1 Inline Sampling Locations
and Associated Subbasins

Figure 2-1

LegendSubbasin  6
AAJ933

Subbasin  3
AAJ831

Subbasin  2
AAM155

Subbasin  5
AAJ829

Subbasin  4
AAM104NE

Subbasin  1
AAM104SW

N BASIN AVE

N FA
TH

OM ST

N ENSIGN ST

N WILLAMETTE BLVD

AAJ817

Dawn Sanders
Portland Harbor Superfund

Program Manager:

10/27/05
Date Printed:

Basin M1 Boundary

R Storm Manhole
> Storm Pipe

Subbasin 6

Subbasin 2

Subbasin 3

Subbasin 4

Subbasin 5

Subbasin 1

Sample Location!

AAJ810

AAM107
AAM144

AAM105

Source: 
City of Portland BES
Aerial photo 2004

PDX/053070017.PDF



R

R

R
R

R

R
R

R

R

R
R

R
R

R

R
R

RR
R

R

R

R

R
R

R

R

R
R

R

RR

R

R
R

R

R

R

R

R

R R R R

R

RR

RRRRR

RRR
R

RRRR
R

RR

R

R

R

RR
RRRRRR

R

RRR
R

R

RRR

R
R

RRR

RRRR

RR

R R R

RR
R
RR

RR
RR

R

R

R

R

R

R

R
R

R
R

R

R

R

R

R

R

R

R

R

RR
R

RR R
R

R

R

R

R

R

RR
R
R

R
R
R

R

R

R

R
R
R

R
R

R
RR

R

R

R

R

R

R
R

R

R

R

R

R

R

RR R
R

R
R

R
R

R
R

R
R
RR

R

R

R
R

R
R

RR
R

R
R

R
R

R

RR
R
R

RRR

RR
R

RR

R

R

RR
R

R

R

R

R

R R
R

R

RR

R

RR RR

RRR

R

R
R
R
R

R
R

R

R

R

R

R

R

!

!

!

!

!

!

>
>

>
>

>
> >

>

>

> >

>
>

>

>

>

>
>

>>

>

>
>
>

>
>
>
>
>

>

>

>

>
>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>> >

>

>

> >

>
>
>

>
>

>
>

>

>

>

>

>

>>

>

>
> >

>

>

>

>

>

>

>

>

>

>
>
>
>
>

>
>

>
>

>

>

>

>
>

>

>

>

>

>

>

>

>> >

>

>

>

>

>
>>> >

>
>

>

>

>

>

>

> >

>
>

> >

>

>

>>

>
>

>

>

>

>
>

>
>

> >

>

>

>
>

>

>

>

>

>

>
>>

>

>

>

>

>

>
>

>>>

>

>

>

>

>

>

>

>

> >

>

>
>

>

>
>

>

>

>
>

>
>

> >

>

>

>
>

>

>
>
>
>
>

>

>

>

>

>>

>
>

>

>
>

> > >>
>

>
>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>
>

>
>

>

>
>

>

>

>

>>

>

>

>

>

-

Subbasin  1
AMZ094 (AAT537)

Subbasin  2
AMZ096 (AAT453)

Subbasin  4
AMZ086 (AAT463)

Subbasin  3a
AAT557

Subbasin  3b
AMZ100 (AAT558)

Subbasin  3
AMZ098 (AAT465)

0 500 1000250 Feet

Overview Map

NW YEON AVE

NW
 35

TH
 A

VE

NW FRONT AVE

NW
 EX

PR
ES

S A
VE

NW
 44

TH
 AV

E

Sheet No.

1  OF  1

File Name:
s:\gis\inline_basin_18\
figure2_2.mxd

Overview of Outfall 18 Subbasins
Figure 2-2

Dawn Sanders
Portland Harbor Superfund

Program Manager:

10/28/05
Date Printed:

Source: 
City of Portland BES
Aerial photo 2004

R

Legend

Sample Location
> Storm Pipe

Storm Manhole
Subbasin 1
Subbasin 2
Subbasin 3

Subbasin 3a

Subbasin 3b
Subbasin 4

Basin 18 Boundary

!

PDX/053070018.PDF



>

>

>

>

> >

>

>

>

>

> >

>

>

>

>

>

>
>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>
>

>

> >
>

>
>

>

>

>

>

>

>> >

>

>

>

>

>

>>> >

>

>

>

>>

>

>

>

>

> >

>

>

>

>

>

>

>

>
>

>
>

>

>

>

>

>

>
>

>

>

>

>
>

>>
>

>

>

>>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>

>

>

> >

>>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>

>

>

>

>
>

>

>

>

>

>

>
>

>

R

R

R

R
R

R

R

R

R

R

RR

R

R

R

R

R

R

R
R

R

R

R

R

R

R R
R R

R

RR

RRRRR

R

R

RR

RRRRRR

R

RRR

R

R

RRR R

RR

R

R

R

R

R
R
R

R

R

R

R

R

R

R

R

R
R
R

R

R

R

R

R

R

R

R

R

R

R

RR
R

R

R

R

R

R

R

R

R
R
R

R

R

R

R
R

R
R

R
R

R

R

R

R
R

R

R
R

R
R

R
RR

R
R

R

RR

R

R

R
R

R

R

R

R

R

R R

R

R

RR

R

RR
RR

RR
R

R

R
R

R

R

R

R

R

R

R

R

R

R

R

R

R

R
R

R

!

!

!

!

!

!

AAT557

AMZ094 (AAT537)

AMZ100 (AAT558)

AMZ098 (AAT465)

AMZ086 (AAT463)
AMZ096 (AAT453)

-

Subbasin 1
AMZ094 (AAT537)

Subbasin 2
AMZ096 (AAT453)

Subbasin 4
AMZ086 (AAT463)

Subbasin 3a
AAT557

Subbasin 3b
AMZ100 (AAT558)

Subbasin 3
AMZ098 (AAT465)

0 500 1000250 Feet

Overview Map

NW YEON AVE

NW
 35

TH
 AV

E

NW FRONT AVE
NW

 EX
PR

ES
S A

VE

NW
 44

TH
 AV

E

AMZ099 (AAT556)

R

Legend
Sample Location

> Storm Pipe
Storm Manhole
Subbasin 1
Subbasin 2
Subbasin 3

Subbasin 3a
Subbasin 3b

Subbasin 4

Basin 18 Boundary

!

Outfall 18 Inline Sampling Locations
and Associated Sub-Basins

Figure 2-3

File Name:
s:\gis\inline_basin_18\
figure2-3.mxd

Sheet No.

1  OF  1

Dawn Sanders
Portland Harbor Superfund

Program Manager:

10/28/05
Date Printed:

Source: City of Portland BES
Aerial photo 2004





Figure 3-1 Chromium Concentrations Inline Solids
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Figure 3-2 Lead Concentrations Inline Solids
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Figure 3-3 Mercury Concentrations Inline Solids
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Figure 3-4 Zinc Concentrations Inline Solids
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Figure 3-5 Bis(2-ethylhexyl)Phthalate Concentrations Inline Solids
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Figure 3-6 Total PCB Concentrations Inline Solids
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Figure 3-7 Total DDT Concentrations Inline Solids
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Figure 3-8 LPAH Concentrations Inline Solids
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Figure 3-9 HPAH Concentrations Inline Solids
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Photograph 1—Basin M-1: Sample IL-M1-AAM104-0803-SW 

 

Photograph 2—Basin M-1: Sample IL-M1-AAM104-0803-SW 
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Photograph 3—Basin M-1: Sample IL-M1-AAM104-0803-NE 

 

Photograph 4—Basin M-1: Sample IL-M1-AAM104-0803-NE. 



PDX/032870034.DOC C-3 

 

Photograph 5—Basin M-1: Sample IL-M1-AAJ933-0803 

 

Photograph 6—Basin M-1: Sample IL-M1-AAJ933-0803 
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Photograph 7—Basin M-1: Sample IL-M1-AAM155-0803 

 

Photograph 8—Basin M-1: Sample IL-M1-AAM155-0803 
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Photograph 9—Basin M-1: Sample IL-M1-AAJ829-0803 

 

Photograph 10—Basin M-1: Sample IL-M1-AAJ829-0803 
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Photograph 11—Basin M-1: Sample IL-M1-AAJ831-0803 

 

Photograph 12—Basin M-1: Sample IL-M1-AAJ831-0803 
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Photograph 13—Basin 18: Sample IL-18-AAT463-0803 

 

Photograph 14—Basin 18: Sample IL-18-AAT463-0803 
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Photograph 15—Basin 18: Sample IL-18-AAT453-0803 

 

Photograph 16—Basin 18: Node AAT 453 
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Photograph 17—Basin 18: Sample IL-18-AAT465-0803 

 

Photograph 18—Basin 18: Sample IL-18-AAT465-0803 
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Photograph 19—Basin 18: Sample IL-18-AAT465-0803 

 

Photograph 20—Basin 18: Sample IL-18-AAT557-0803 
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Photograph 21—Basin 18: Sample IL-18-AAT557-0803 

 

Photograph 22—Basin 18: Sample IL-18-AAT558-0803 
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Photograph 23—Basin 18: Sample IL-18-AAT558-0803 
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Figure D-1
Daily Precipitation Portland, Oregon

August 1, 2003 through August 20, 2003
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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 Inline Solids 
Sampling, Basins M-1 and 18, August 2003 
TO: Dave Livesay/CH2M HILL/CVO 

David Lacey/CH2M HILL/PDX 

COPIES: Project File 

FROM: Wendi Gale/CH2M HILL/CVO    

DATE: September 29, 2003 

 

Summary 
The majority of the data have met the QA/QC acceptance criteria outlined for the Portland 
Harbor Inline Solids 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, diesel/lube oil range hydrocarbons 
(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: 

• Positive SVOC-SIM results for seven sediment samples were qualified as estimates and 
flagged with a “J” as a result of surrogate recoveries reported above the upper QC 
acceptance criteria. 

The majority of gasoline range hydrocarbons (NWTPH-Gx) 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: 

• Positive NWTPH-Gx results for two sediment samples were qualified as estimates and 
flagged with a “J” as a result of surrogate recoveries reported above the upper QC 
acceptance criteria. 

The majority of hydrocarbon (NWTPH-HCID) 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: 
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• NWTPH-HCID results for two sediment samples were qualified as estimates and 
flagged with a “J” for positive results or with a “UJ” for nondetected results as a result 
of surrogate recoveries not reported due to matrix interference. 

Introduction 
Twelve sediment samples, one field duplicate, and one rinsate blank samples were collected 
between August 12 and 20, 2003.  Samples submitted for metals, mercury, and NWTPH-
HCID analyses were performed by City of Portland Water Pollution Control Laboratory 
(CITY), located in Portland, Oregon.  Samples submitted for SVOC-SIM, pesticides, PCBs, 
NWTPH-Gx and TOC analyses were performed by Severn Trent Laboratory (STL), located 
in Tacoma, Washington.  Six samples submitted for NWTPH-Dx analysis were performed 
by CITY, six samples submitted for NWTPH-Dx were performed by STL. 

Data Review Criteria 
EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Organic 
Data Review (February 1994) and National Functional Guidelines (NFG) for Inorganic Data 
Review (February 1994) provided guidelines for data qualification, where applicable. 

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) 
• Field QA/QC (rinsate blanks and field duplicates) 

Only summary QA/QC information were reviewed for each analytical parameter. 
Analytical results and QA/QC summary information were provided for all sample 
analyses. 

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. 

• U.S. EPA.  Methods for Chemical Analysis of Water and Wastes.  600/4-79-200, March, 
1983. 

• U.S. EPA.  Methods for the Determination of Organic Compounds in Drinking Water.  
600/4-88-039, December, 1988.  Revised July, 1991. 

• Standard Methods for the Examination of Water and Wastewater. 18th Edition. 1992.  
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• Puget Sound Water Quality Action Team.  Recommended Guidelines for Sampling 
Marine Sediment, Water Column, and Tissue in Puget Sound.  Sampling Chapter.  April, 
1997. 

• Oregon D.E.Q. NWTPH Methods (NWTPH-HCID, NWTPH-Gx, and NWTPH-Dx) are 
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 

No. of Field 
Duplicates 

No. of 
Rinsate 
Blanks 

SVOC-SIM EPA 8270C-SIM 12 sediment 1 sediment 1 water 

Pesticides SW 8081 12 sediment 1 sediment 1 water 

PCBs SW 8082 12 sediment 1 sediment 1 water 

Hydrocarbon NWTPH-HCID 6 sediment 1 sediment 1 water 

NWTPH-Gasoline 
Range 
Hydrocarbons 

NWTPH-Gx 1 sediment 1 sediment none 

NWTPH-
Diesel/Lube Oil 
Range 
Hydrocarbons 

NWTPH-Dx 12 sediment 1 sediment 1 water 

Metals and Mercury EPA 6020 sediment 
EPA 200.8 water 

12 sediment 1 sediment 1 water 

TOC SW 9060 and PSEP 
(Puget Sound 
Estuary Program) 

12 sediment 1 sediment 1 water 

Qualifiers 
The following definitions provide brief explanations of the data qualifiers that were 
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. 
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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.  

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 and no bubbles were noted in liquid 
samples submitted for analysis. All sediment and rinsate blank samples were extracted 
and/or analyzed within their respective holding time requirements. 

The case narrative for CITY lab SDG AH069 describes chromatographic evaluations of PEST 
results.  Due to matrix interference, PEST results should be considered estimates for samples 
IL-18-AAT557-0803, IL-18-AAT463-0803, and IL-18-AAT537-0803.  Chromatograms were 
not provided by the laboratory, therefore matrix interference could not be verified and 
results were not qualified. 

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. 

Except for the instance noted below, 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. 

According to the case narrative for STL SDG 115555, PCBs for samples IL-M1-AAJ831-0803, 
IL-M1-AAM155-0803, and IL-M1-XXY101-0803 have similar response times as PEST 
compounds, and should be considered estimates.  Response times data were not provided 
by the lab, therefore response times could not be verified and results were not qualified. 

Continuing Calibration 
Continuing calibration criteria monitor analytical performance and proper compound 
identification on a daily or more frequent basis. 
 
Except for the instance noted below, 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. 
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• The case narrative associated with STL SDG 115693 reported pesticide CCV results for 
DDT and methoxychlor below the QC acceptance criteria. The samples were diluted and 
DDT and methoxychlor results were reported from the diluted run.  No further 
qualification was required. 

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

A method blank was analyzed with each analytical batch, therefore meeting frequency QC 
acceptance criteria.  Except for the instances noted below, all method blanks were 
contamination-free, therefore meeting QC acceptance criteria. 

• The SVOC-SIM method blank analyzed on August 20, 2003 (SDG 115555) was reported 
with detectable concentrations of  di-n-butylphthalate (0.112 J μg/L). Rinsate blank 
results are not qualified based on method blank contamination, therefore no sample 
results required qualification as a result of the method blank contamination. 

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 8270C-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 phenol-d5 was reported above the upper QC control limit for 
samples IL-M1-AAM155-0803 (155%) and IL-18-AAT558-0803 (174%). Positive SVOC 
results for samples IL-M1-AAM155-0803 and IL-18-AAT558-0803 were qualified as 
estimates and flagged with a “J”. 

• The surrogate recoveries for 2-fluorophenol (210%), nitrobenzene-d5 (298%), and p-
terphenol-d14 (363%) were reported above the upper QC control limit as a result of 
matrix interference for sample IL-18-AAT557-0803. Positive SVOC results for sample IL-
18-AAT557-0803 were qualified as estimates and flagged with a “J”. 

• The surrogate recoveries for 2-fluorophenol (234%), phenol-d5 (214%), nitrobenzene-d5 
(181%), and 2,4,6-tribromophenol (247%) were reported above the upper QC control 
limit as a result of matrix interference for sample IL-18-AAT465-0803. Positive SVOC 
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results for sample IL-18-AAT465-0803 were qualified as estimates and flagged with a 
“J”. 

• The surrogate recoveries for phenol-d5 (227%) and 2,4,6-tribromophenol (154%) were 
reported above the upper QC control for sample IL-18-AAT463-0803. Positive SVOC 
results for sample IL-18-AAT463-0803 were qualified as estimates and flagged with a 
“J”. 

• The surrogate recoveries for 2-fluorophenol (202%), phenol-d5 (187%), nitrobenzene-d5 
(162%), and p-terphenol-d14 (159%) were reported above the upper QC control for 
sample IL-18-AAT453-0803. Positive SVOC results for sample IL-18-AAT453-0803 were 
qualified as estimates and flagged with a “J”. 

• The surrogate recoveries for 2-fluorophenol (183%), phenol-d5 (238%), nitrobenzene-d5 
(188%), and 2,4,6-tribromophenol (156%) were reported above the upper QC control for 
sample IL-18-AAT537-0803. Positive SVOC results for sample IL-18-AAT537-0803 were 
qualified as estimates and flagged with a “J”. 

Surrogate recoveries should be within the QC control limits of 41 to 155 percent for 
nitrobenzene-d5, 34 to 148 percent for 2-fluorobiphenyl, 33 to 172 percent for p-terphenyl-
d14, 10 to 85 percent for phenol-d5, 10 to 112 percent for 2-fluorophenol, and 29 to 159 
percent for 2,4,6-tribromophenol for water samples. All surrogate recoveries were within the 
specified QC control limits for water samples. 

NWTPH-HCID Method (NWTPH-HCID Hydrocarbons) 
Except for the instance noted below, 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. 

• The surrogate recovery was not reported as a result of matrix interference in sediment 
samples IL-M1-AAJ831-0803 and IL-M1-XXY101-0803. NWTPH-HCID results for 
samples IL-M1-AAJ831-0803 and IL-M1-XXY101-0803 were qualified as estimates and 
flagged with a “J” for positive results or with a “UJ” for nondetected results. 

NWTPH-Gx Method (NWTPH-Gasoline Range Hydrocarbons) 
Surrogate recoveries should be within the QC control limits of 50 to 150 percent for 
trifluorotoluene, bromofluorobenzene, and pentafluorobenzene in sediment samples.  
Except for the instance noted below, all surrogate recoveries were within the specified QC 
control limits. 

• The surrogate recoveries for bromofluorobenzene were reported above the upper QC 
control limit for samples IL-M1-AAJ831-0803 (181%) and IL-M1-XXY101-0803 (207%). 
Positive NWTPH-Gx results for samples IL-M1-AAJ831-0803 and IL-M1-XXY101-0803 
were qualified as estimates and flagged with a “J”. 

NWTPH-Dx Method (NWTPH-Diesel/Lube Oil Range Hydrocarbons) 
Surrogate recoveries should be within the QC control limits of 50 to 150 percent for o-
terphenyl in sediment samples.  All surrogate recoveries reported by STL were within the 
specified QC control limits. 
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Surrogate recoveries reported by the CITY lab were met according to the case narrative.  
Surrogate compounds and 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 dechlorobiphenyl were reported below the lower QC 
control limit for samples IL-18-AAT463-0803 (56.3%), IL-18-AAT537-0803 (50.5%), and 
IL-M1-AAM104-0803-SW (45.6%). 

• The surrogate recoveries for tetrachloro-m-xylene and dechlorobiphenyl were reported 
below the lower QC control limit for sample IL-M1-AAM104-0803-NE (53.1% and 56.4%, 
respectively). 

EPA Method SW 8082 (PCBs) 
Surrogate recoveries should be within the QC control limits of 72 to 114 percent for 
tetrachloro-m-xylene and 55 to 133 percent for decachlorobiphenyl in sediment samples. 
PCB 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 were reported below the lower QC 
control limit for samples IL-M1-AAJ831-0803 (62.2%) and IL-M1-XXY101-0803 (58.8%). 

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. Except for the instance noted 
below, all acceptance criteria were met according to the case narrative. 

• The laboratory duplicate recovery was reported outside the laboratory-established QC 
control limits for NWTPH-Dx analysis as a result of matrix interference. 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. 
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Sample results did not require qualification based on precision or accuracy criteria, 
therefore NWTPH-Dx results were not qualified based on MS/MSD results. 

LCS, MS/MSD, and laboratory duplicate data were provided by the STL laboratory. 
Frequency criteria were met for all analytical methods.  Except for the instances noted 
below, all LCS, MS/MSD, and laboratory duplicate recoveries and %RPD results were 
within the 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 and pesticide 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 and pesticide results were not qualified based on MS/MSD results. 

Field QA/QC 

Rinsate Blanks 
Rinsate blanks are used primarily to indicate if contamination has occurred as a result of 
sample collection or handling procedures. 

One rinsate blank sample (RINSATE) was analyzed for SVOC-SIM, pesticides, PCBs, 
NWTPH-HCID, NWTPH-Gx, NWTPH-Dx, metals, mercury, and TOC. 

The rinsate blank sample was reported with detectable concentrations of di-n-
butylphthalate (0.108 J μg/L) and TOC (0.624 mg/L).  Di-n-butylphthalate and TOC were 
not detected in any associated samples or were greater than 5 times the detected 
concentration, therefore sample results were considered unaffected and were not qualified 
based on equipment blank contamination.   

SVOC-SIM were analyzed by STL, and reported by the CITY lab.  Di-n-butylphthalate was 
not reported as a detect in the rinsate blank sample results summary by CITY lab. 

Field Duplicates 
Field duplicates are another measure of reproducibility by duplicate analysis.   

Field duplicate results are used to determine the precision of field sampling and laboratory 
techniques.  There are no criteria or control limits for the %RPD of field duplicates; therefore 
laboratory duplicate criteria are applied.  This allows control limits of ±35 RPD for sediment 
samples with the provisional control limit of plus or minus the MRL when sample 
concentrations are less than five times the MRL.  These control limits may be too stringent, 
however, since precision in this case involves both sampling and laboratory precision.  
There are no specific review criteria used to compare field sample result comparability.  
Qualifiers are not assigned when field duplicate results do not meet QC acceptance criteria.   

Sample IL-M1-AAJ831-0803 was collected in duplicate and analyzed for SVOC, pesticides, 
PCBs, NWTPH-HCID, NWTPH-Gx, NWTPH-Dx, metals, mercury, and TOC. 
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