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1. Introduction 
 
A storm water characterization program was conducted at Terminal 4 (Figure 1).  The sampling 
program was initiated in December 2006 and included the winter/spring 2007 storm season and the fall 
2007/winter 2008 storm season.  The storm water characterization program was conducted in general 
accordance with the Oregon Department of Environmental Quality (DEQ) approved Storm Water 
Evaluation Work Plan, Terminal 4 Slip 1 and Slip 3 Upland Facilities (referred to herein as the “SWE 
WP”), dated June 2007, prepared by Ash Creek Associates, Inc. (Ash Creek), and the Rationale for 
Basin Selection for Storm Water Sampling and Additional Information Requested by DEQ in the 
memorandum from Ash Creek to the Port of Portland (Port), dated February 26, 2007 (Ash Creek, 
2007a).  
 
The storm water evaluation was conducted as required by the DEQ, pursuant to the following: 

 Terminal 4 Slip 1 Upland Facility – Voluntary Agreement for Remedial Investigation, Source 
Control Measures, and Feasibility Study (DEQ No. LQVC-NWR-03-18), December 4, 2003. 

 Terminal 4 Slip 3 Upland Facility – Consent Judgment No. 0410-10234, Multnomah Circuit 
Court, October 7, 2004, Section 3.C. 

 
The Terminal 4 storm water characterization program was conducted concurrently with a storm water 
characterization program conducted by the Lower Willamette Group (LWG) for the Portland Harbor 
Superfund Site (PHSS) Study Area under U.S. Environmental Protection Agency (EPA) oversight.  
Methods and procedures used in the LWG study were comparable to the Terminal 4 program so both 
data sets could be used to assess storm water at the PHSS.  Results from the LWG study have been 
provided to the EPA and partner agencies, and include the Terminal 4 results (LWG’s Round 3A and 
3B Upland Storm Water Sampling Data Report [September 2008]). 
 
The results of the storm water evaluation were documented in the Storm Water Data Summary Report, 
Terminal 4 Slip 1 and Slip 3 Upland Facilities (referred to herein as the “SW DSR”), dated March 2009 
(Ash Creek, 2009b).  To complete the storm water characterization and source control evaluation at 
Terminal 4 Slips 1 and 3 Upland Facilities (the Facilities), an evaluation of the storm water and storm 
water solids data was performed in accordance with the Joint Source Control Strategy (JSCS) guidance 
(DEQ/EPA, 2007) and DEQ’s Guidance for Evaluating the Stormwater Pathway at Upland Sites (DEQ, 
2009).  The purpose of the storm water source control evaluation (SWSCE) is to assess what, if any, 
storm water source control measures are needed at the Facilities.  The results of the evaluation are 
presented in this report. 
 

1.1 Document Organization 

 
This document presents the evaluation of data collected during storm water and storm water solids 
sampling from late 2006 through early 2008.  Consistent with the SWE WP and SW DSR, this 
document is organized as follows:   

 Section 2 provides a background of the Facilities, storm water drainage system, and storm 
water controls currently in place.   

 Section 3 is an overview of the storm water and storm water solids sampling program. 



R E P O R T  
 
 

ASH CREEK ASSOCIATES, INC. 
 

September 9, 2009  1-2 
Storm Water Source Control Evaluation  
Terminal 4 Slip 1 and Slip 3 Upland Facilities  

 Section 4 presents an evaluation of the storm water sampling results with screening level  
value (SLV) exceedances. 

 Section 5 presents an evaluation of the storm water solids sampling results with SLV 
exceedances. 

 Section 6 provides recommendations for source control measures based on the evaluation of 
the storm water and storm water solids sampling results and current activities. 

 Section 7 provides a schedule for source control implementation. 

 Section 8 provides references. 
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2. Background 
 
This section describes the Facilities and storm drain system and summarizes existing relevant data.  
Primary source documents are the Terminal 4 Slip 1 Remedial Investigation (RI) Report (Ash 
Creek/Newfields, 2007c), the Terminal 4 Slip 3 RI Report (Hart Crowser, 2000), the Terminal 4 Early 
Action Characterization Report (BBL, 2004), and the Terminal 4 Early Action Engineering 
Evaluation/Cost Analysis (EE/CA; BBL, 2005), as well as operations and environmental maintenance 
records maintained by the Port. 
 

2.1 Facility Description 

 
Terminal 4 comprises approximately 283 acres on the east bank of the lower Willamette River and is 
downstream from the St. Johns Bridge in north Portland, Oregon, between River Miles 4.1 and 4.6.  
The Slip 1 and Slip 3 Upland Facilities are approximately 98 acres and 23 acres in area, respectively.  
Figures 1 and 2 show the vicinity and layout of the Slip 1 and Slip 3 Facilities.  
 
The topography of the Slip 1 and Slip 3 Uplands is relatively flat, with an elevation of approximately 30 
feet above mean sea level (MSL).  The ground surface of the Facilities is predominantly paved with 
asphalt or concrete, with unpaved areas of generally gravel or grass.  No surface water bodies are 
located on the Facilities, but each is located adjacent to the Willamette River. 
 

2.1.1 Current Facility Use 

 
Terminal 4 has been designated as a marine facility since 1917 and is capable of ship loading and 
unloading, cargo handling and storage, and has equipment maintenance facilities.  The terminal 
includes 5 berthing areas (Berths 401, 405, 408 and 410 through 412) that are located in Slip 1 and Slip 
3.  Currently Berths 410 and 411 are the only active berthing areas.  Activities at the Slip 1 Upland 
Facility include areas directly adjacent to Slip 3. 

 Slip 1.  The Port leases portions of Slip 1 to various industrial tenants.  Current tenants include 
Cereal Food Processors, Inc. (Cereal Foods), Kinder Morgan Bulk Terminal (Kinder Morgan), 
International Raw Materials, Ltd. (IRM), and Rogers Terminal and Shipping (a division of Cargill 
Marine and Terminal, Inc.).  Cereal Foods leases approximately 2.0 acres and associated 
structures at Slip 1 for a flouring mill.  Kinder Morgan leases Pier 4 and its adjacent area for 
loading of soda ash onto ships at Berths 410 and 411.  IRM leases the liquid bulk facility at    
Slip 1 for storing, handling, and distributing bulk liquid and granular products.  Products handled 
by IRM have included caustic soda, non-organic fertilizer, magnesium chloride, lignin, lignon-
sulfonate, molasses products, tallow, propylene glycol, and vegetable oil.  Currently, IRM is 
handling ammonium sulfate and urea ammonium nitrate (UAN) and uses berth 408 to unload 
these products.  Rogers Terminal and Shipping leases office space, warehouse storage, a shop 
and a gearlocker.   

 Slip 3.   A portion of the Slip 3 Uplands is the Kinder Morgan soda ash operations, as detailed 
above.  Marine Facilities Maintenance uses the gearlocker building located on the Slip 3 
Uplands for storage.  The remainder of Slip 3 is either used for parking associated with the 
Toyota Auto Storage Facility or currently inactive. 

 
Figure 3 shows the boundaries of the current leaseholds for the Facilites.   
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2.1.2 Historical Facility Use 

 
The Port prepared a detailed discussion of the history of Terminal 4 (including the Facilities) for the 
EE/CA Work Plan (BBL, 2004) and EE/CA Report (BBL, May 2005).  Information on Slip 1 and Slip 3 
operations, former and current tenants, and substances currently or formerly handled at the Facilities 
are detailed in Appendix A of the EE/CA and summarized below. 
 
The Port acquired certain property and improvements within the Terminal 4 property from the City of 
Portland Commission of Public Docks (City CPD) effective January 1, 1971.  The City CPD purchased 
the property in 1917 as part of the original 117.55-acre site for the St. Johns terminal.  This included 
approximately 36 acres of submerged land around the former Gatton Slough, which entered the river 
near the head of Slip 1.  Development of the terminal resulted in the filling of Gatton Slough and 
adjacent areas within the river, and excavation of Slip 1.  In 1972, the Port purchased a strip of land 
along the northern property line from Broadway Holding Company in connection with the relocation of 
the grain berth to the face of current Berth 401 (Hart Crowser, 1991). 

 Slip 1. Operations at the Slip 1 Upland Facility during the City CPD’s ownership (1917-1971) 
included loading, unloading and storage of grain, cold storage, fumigation of cotton and food 
products, liquid storage (fertilizer, molasses, tallow, urea, caustic soda, and fats), milling of grain 
into flour, container food freight, a gasoline station, salvage yard, operation of a break-bulk berth 
and fire boat moorage, and importing ore and ore concentrates, including alumina, bauxite, 
chromite, chrome ore, coal, ferro-phosphorous iron ore, manganese, lead concentrate, 
tricaphos and zinc concentrate.   

During the Port’s ownership of the Slip 1 Upland Facility, tenant operations have generally 
included grain storage, milling grain, liquid bulk storage, pencil pitch handling, a soda ash 
handling facility, and storing and maintaining equipment for loading and unloading ships.  The 
buildings at Pier 1 and Pier 2 have also been used for storage of impounded vehicles from a 
federal sting operation, architectural artifacts for a local historical group, importing live sheep, 
and for handling break-bulk cargoes such as steel coil and aluminum ingots. 

 Slip 3.  Historically, the berthing areas at Slip 3 have been used for bulk cargo loading and 
unloading operations.  Products handled at the Slip 3 berths have included pencil pitch, 
petroleum products, soda ash, talc, sulfur, zinc, lead and copper ores/concentrates, bentonite 
clay, coal, coke, and iron briquettes.  Within Slip 3, bulk operations at Berth 412 were 
terminated in 1989.  Currently only Berths 410 and 411 are in use for handling soda ash.   

 

2.2 Drainage Basins, Storm Water System, and Storm Water Controls 

 
Prior to initiating the storm water sampling program, storm drain drawings were reviewed to identify 
existing storm drain systems and the drainage basins contributing to the drainage systems present on 
the Facilities as detailed in the DEQ approved SWE WP (Ash Creek, 2007).  Figure 4 shows the basins 
and drainage systems for the Facilites.   
 
Additionally, individual basin information (i.e., historical and current land uses, catchment area 
description, etc.) was summarized in Table 2 of the DEQ approved SWE WP (Ash Creek, 2007) and 
updated and included as Table 1 of this report.   
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2.3 Storm Water Permits, BMPs, and Storm Water Controls 

 
Storm water discharges from the Facilites are permitted under the Port’s NPDES DEQ Municipal 
Separate Storm Sewer System (MS4) Discharge Permit No. 101314 and Kinder Morgan’s individual 
NPDES 1200-Z Industrial Storm Water Permit No. 102446.  Kinder Morgan is responsible for legal 
compliance under its operating agreements, including operational permits, implementation of a Spill 
Response Plan and a Storm Water Pollution Control Plan (SWPCP), and compliance with the Port’s 
MS4 Discharge Permit.  These permits authorize the release of storm water to the river subject to 
specified terms and conditions and also require the implementation of best management practices 
(BMPs).   
 

2.3.1 Port BMPs 

 
The Port has implemented numerous BMPs at Terminal 4 as part of its tenant and licensee contracts, 
Environmental Management System Program, and continual improvement policy.  The following is a list 
of BMPs that are specifically related to activities conducted at Terminal 4 under the Storm Water 
Management Plan (SWMP) for the NPDES MS4 permit (Port, 2006): 

 Covered storage, material, and maintenance areas to reduce storm water contact area; 

 Waste chemical handling, storage, and disposal procedures to prevent and control spills; 

 Regular inspection, cleaning, and maintenance of all materials handling and storage areas and 
storm water control measures, structures, catch basins and treatment facilities to prevent 
blocking, accumulations, and discharge of pollutants; 

 Annual cleanout of catch basins;  

 Deployment and regular maintenance (annual) of catch basin inserts in the following catch 
basins to prevent sediment loading (Figure 5 shows the location of catch basins with inserts): 

 Basin O – Nos. 5801, 6009, 6011, 6019, 6020, 6022, 6023, and 6024; 

 Basin N – Nos. 6014, 6015, and 6017 (monthly inspection); and 

 Basin Q – Nos. 5792, 6007, 6008, 6025, 6026, 6027, 6029, 6030, 6031, 6032, 6033,  
and 6034; 

 Annual sweeping of impervious areas exposed to storm water to remove any accumulated 
sediments;  

 During the Berth 408 Rail Yard Modernization Project a passive storm water collection system 
was installed consisting of rock filter areas and perforated high density polyethylene (HDPE) 
pipe.  Storm water is filtered by the rock areas prior to discharging to the perforated pipe which 
connects to the storm water system.; 

 Adherence to published guidance for limiting landscape maintenance impacts to storm water;  

 Implementation of a comprehensive Spill Response Program (including a reporting component 
that provides for immediate action to ensure appropriate and timely spill cleanup and reporting);  

 Membership in the City’s Regional Spill Committee and the Clean Rivers Cooperative, which 
are organizations committed to spill prevention and response, and the ongoing protection of 
maritime environments; and  
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 Administration of a training program for all affected personnel who play a role in the protection 
of storm water. 

 
Residuals from catch basin cleanout and street sweeping are managed by the Port’s Marine Facility 
Maintenance (MFM) personnel.  Waste residuals (e.g., catch basin cleanout and street sweeping 
debris) are collected by MFM and consolidated with similar waste streams from other Port facilities.  
These wastes are subsequently profiled for waste characterization to determine appropriate treatment 
or disposal.   
 
Maintenance work on the storm water conveyance system is conducted on a regular basis, including 
monthly inspections of stormwater filtration devices/features and regularly maintains and cleans catch 
basins and drain inlets annually.  The current record on catch basin inspection and cleaning for the 
Facilities is September and October 2008. 
 
The Port and its tenants implement the terms and conditions of their permits and report annually to  
the DEQ.   
 

2.3.2 Storm Water Controls 

 
In addition to BMPs employed across the Facilities, two of the storm water basins (Basins M and D) 
include storm water treatment systems in the conveyance system.  These systems are inspected 
monthly. 

 Basin M Treatment System.  A Stormfilter® treatment system (Stormfilter) is installed in the 
conveyance system for Basin M (Figure 6).  The Stormfilter was installed in 2006 as part of the 
Berth 408 Rail Yard Modernization Project.  The Stormfilter is a large, underground, concrete 
vault (6 by 12 feet) which houses 11 cartridges that are filled with Metal Rx media.  Metal Rx 
targets the following contaminants:  oil and grease, soluble metals, organics, and nutrients.  
These are the constituents identified by the Port as most likely to be present due to operations 
following the expansion, and which could contribute adversely to the river (City of Portland, et 
al., 2006).  The media works by trapping and adsorbing solids and the above pollutants.  Storm 
runoff comes into the vault through an inlet pipe within the storm system; the vault fills via a flow 
spreader that disperses the water across the cartridges.  The cartridges utilize siphon-actuated 
filtration.  Once water reaches the top of the saturated filter, it drains the filtered water through 
the bottom of the cartridge and allows the filtered water to move out of the vault and to the 
outfall.   

A diversion wall is installed in the conveyance line to the south of the Stormfilter vault to direct 
flow into the treatment system.  The height of the diversion wall may potentially allow storm 
water flow to pass through the conveyance without being diverted into the vault and treated 
through the Stormfilter.  Plans to evaluate and possibly augment the diversion wall to enhance 
the Stormfilter’s efficiency are currently in progress.  Figure 6 shows the locations of the 
sampler, diversion wall, and Stormfilter vault, and Appendix A contains the as-built drawings. 

 Basin D Treatment System.  A Downstream Defender® system is installed in the storm water 
conveyance line for Basin D (Figure 7).  The system was installed as a part of system upgrades 
during the development of this area for additional new Toyota automobile storage in 2004.  The 
Downstream Defender® works to remove sediment and floating solids from the storm water 
conveyance line.  The manhole identified for deployment of the sediment trap sampler and 
installation of the composite storm water sampler is located downgradient of a Downstream 
Defender®.   
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Storm water is introduced tangentially into the side of the Downstream Defender®, initially 
spiraling around the perimeter.  As the flow continues to rotate about the vertical axis, it travels 
downward.  Low-energy vortex motion directs sediment toward the center and base of the 
vessel.  Internal components at the base protect stored sediments and direct the effluent up 
through the inner annular space.   

 

2.4 Summary of Previous Investigations 

2.4.1 Terminal 4 Slip 3 Upland Facility RI/FS 

 
An RI/FS was conducted at the Terminal 4 Slip 3 Upland Facility (Hart Crowser 2000a, 2000b, and 
2002).  The scope of the investigation included over 100 soil borings and 37 monitoring wells 
representing hundreds of soil and water samples submitted for chemical analysis.  On the basis of 
these studies, the DEQ issued a ROD and remedial action is largely complete.  The chemicals of 
potential concern (COPC) identified for the Terminal 4 Slip 3 Upland Facility were total petroleum 
hydrocarbons (TPH) and polycyclic aromatic hydrocarbons (PAHs).  The Risk Assessment indicated 
that separate phase petroleum hydrocarbons (SPPH) from historical releases (storage and pipeline 
transportation activities) had a potential for unacceptable risk to ecological receptors.   A removal action 
(Bank Excavation and Backfill Remedial Action [BEBRA]) was completed to address petroleum sheen 
periodically observed at the east end of Slip 3.  Manual removal of SPPH from the onsite monitoring 
well is ongoing.  A combination of excavation and capping will be completed in the former Quaker State 
tank farm area as part of a future site redevelopment.  Source control measures to address PAHs on 
the river and slip banks have been proposed. 
 

2.4.2 Terminal 4 Slip 1 Upland Facility RI 

 
The Terminal 4 Slip 1 Upland Facility RI was completed and the RI Report (BBL/Ash Creek/Newfields, 
2006) was submitted to the DEQ on August 15, 2007.  DEQ approved the RI in a letter dated October 
8, 2007.  Based on a detailed review of Facility history, 83 potential areas of concern (AOCs) were 
identified.  Of these, 35 were found to have sufficient documentation to be eliminated from concern.  
Forty-eight AOCs were investigated as part of the DEQ approved RI (Hart Crowser, 2004 and 
BBL/AshCreek/NewFields, 2005).   
 
The RI field work was conducted in three phases in 2004 and 2005.  From these efforts, contaminants 
of interest (COI) identified for the Terminal 4 Slip 1 Upland Facility were TPH, metals, PAHs, 
polychlorinated biphenyls (PCBs), pesticides, phthalates, and volatile organic compounds (VOCs).  The 
results of the Risk Assessment indicated three areas that contained constituents of potential concern 
(COPCs) at concentrations that exceeded risk screening criteria and had some potential for 
unacceptable risk if not managed or otherwise addressed.  These areas are as follows: 

1) The Erodible Bank Area (AOC 83); 

2) The Abandoned Cesspool east of the Cereal Foods buildings (AOC 15); and 

3) An area in the northwest corner of OU1 that includes the Railroad Track Staining Area (AOC 9) 
and the Auto Fluff Area (AOC 29). 
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A source control measure was completed in 2008 to address Area 1 (capping and stabilization of the 
riverbank).  A focused Feasibility Study (FS) is being prepared to address the PAHs detected Areas 2 
and 3.   
 

2.4.3 Terminal 4 Removal Action Characterization and Recontamination Analysis 

 
The Port is in the process of completing a Removal Action cleanup of sediments at Terminal 4.  As part 
of this process, a Removal Action Characterization was completed (BBL, 2004).  Extensive sediment 
sampling was conducted to define COPC in sediments of the river.  The COPC identified for  
Terminal 4 sediments were metals, PAHs, bis(2-ethylhexyl)phthalate (BEP), pesticides 
(DDT/DDD/DDE), and PCBs. 
 
Storm water data have been collected as part of the preliminary Removal Action Recontamination 
Analysis.  A Recontamination Analysis is necessary to assess ongoing sources that could re-
contaminate the river sediments following the removal action.  Analytical results from the initial storm 
water sediment sampling were presented and evaluated in the Draft Recontamination Analysis Report 
(BBL, 2006).  Results related to the drainage basins of the Facilities are summarized in Section 4.  
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3. Storm Water and Storm Water Solids 
Sampling Summary 

 
Storm water solids sampling was initially conducted in 2005 as part of the Terminal 4 Early Action 
EE/CA.  The results of the initial storm water solids sampling were presented in the Draft 
Recontamination Analysis Report (BBL, 2006).  The results of the initial sampling and potential data 
gaps were discussed in the DEQ approved SWE WP.  The SWE WP proposed composite storm water 
and additional storm water solids sampling to address potential data gaps.   
 
In preparation for the SWE WP, a detailed evaluation of the drainage basins was conducted to assess 
which basins to sample during the 2006-2008 storm water characterization program.  The rationale for 
selection of basins for additional sampling was described in the DEQ approved SWE WP and detailed 
in a memorandum dated February 26, 2007 and included as Appendix B.  Table 2 summarizes the 
evaluation and rationale presented in the memorandum and indicates the potential contaminants of 
interest (COI) in each basin based on historical and current use,  Terminal 4 COI, and detected 
concentrations of COIs in surface soil.   
 
As part of scoping of the storm water sampling program to meet source evaluation and recontamination 
needs, data available for all of the basins were reviewed.  Some of the basins were selected (as 
described above) and some of the basins were determined not appropriate or not necessary for 
sampling to complete the objectives of the storm water source control evaluation and recontamination 
analysis.  Based on the evaluation, basins selected for data extrapolation were as follows:   
 

Upland Facility Basin 
Unpaved 
Surface 
(acres) 

Total 
Surface 

Area (acres) 
Extrapolation Rationale 

O 2.7 5.5 Percentage of overall drained areas in Slips 1 and 
3 (5%); small size; limited current and historical 
land use; lack of surface sources; and similarity in 
surface soil sampling results to Basin Q 

Terminal 4 Slip 1, 
Operable Unit 1 

S 0 1 Percentage of overall drained areas in Slips 1 and 
3 (<1%); small size; lack of surface sources; and 
similar land use to Basins Q and R 

Terminal 4 Slip 1, 
Operable Unit 2 

N 2.1 3.5 Percentage of overall drained areas in Slips 1 and 
3 (3%); small basin size; and similar uses to other 
basins (data collected from Basins L and R [2006-
2008 sampling] and Basin O [initial deployment] 
can be used to evaluate the storm water sources 
in Basin N) 

J 2.1 2.6 Percentage of overall drained areas in Slips 1 and 
3 (2%); limited drained area; and construction of 
the basins such that surface water predominantly 
infiltrates into the subsurface 

Terminal 4 Slip 3 

K 0.8 1.5 Percentage of overall drained areas in Slips 1 and 
3 (1%); limited drained area; and identical current 
and historical land use with Basin L 

TOTAL 7.7 14.1  
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Figures 8 and 9 show the sample locations for the storm water sampling and the storm water solids 
sampling, respectively.  
 

3.1 Sediment Trap Sampling 

 
Drainage basins were selected for sampling on the basis of accessibility and to provide a range of 
basin sizes and surface conditions (i.e., paved versus unpaved).  Sampled basins are identified on 
Table 2.  The scope of the storm water and storm water solids sampling was to initiate the 
recontamination analysis process.  Initial storm water sampling included deployment of sediment traps 
in the storm drain system on February 17 and 18, 2005.  In addition, grab storm water samples were 
collected on March 28 and 29, 2005.  The sediment traps were retrieved on June 2 and 14, 2005.  
Storm water solids and water samples were submitted to the analytical laboratory for chemical analysis.  
Results of the sampling are summarized on Tables 12 through 17 and Table 11, respectively.   
 

3.2 Storm Water and Storm Water Solids Characterization 

 
Storm water and storm water solids characterization procedures for the SWE WP were detailed in the 
DEQ approved Terminal 4 Field Sampling Procedures Report (Ash Creek/Newfields, 2009a), referred 
to herein as the “T4 FSPR”.  In brief, the storm water and storm water solids sampling procedures were 
as follows: 
 
Storm Water Sampling.  Storm water samples were collected by programmable composite samplers.  
The samplers were manually programmed and set to collect samples when a criteria-meeting storm 
was predicted.  A storm event was considered appropriate for sampling if it met the following three 
conditions: 

4) It was preceded by at least 24 hours of no greater than trace precipitation; 

5) It had an intensity of at least 0.2 inch of rainfall (depth) in a 24-hour period; and 

6) The expected duration of the storm event was at least 3 hours. 
 
The rain gauge located at Terminal 4, which is maintained by the City’s Hydra Network, was used to 
determine if these conditions were met.  The samplers were then programmed for the anticipated storm 
event and the program was initiated.  Flow-weighted and/or time-weighted sampling programs were 
used, based on conveyance system conditions and sample volume required.   
 
Storm Water Solids Sampling.  In-line sediment traps were employed to collect storm water solids.  
The sediment traps were inspected monthly.  Photographs of the sediment traps during the monthly 
inspections are included in the T4 FSPR.  When appropriate, the sample bottles were removed during 
the monthly inspections and replaced with new bottles.  The removed sample bottles were sent to the 
laboratory so that the accumulated storm water solids could be frozen and archived for the remaining 
duration of the storm water solids sampling program.  At the completion of the program, archived 
samples from each basin were composited prior to laboratory analysis. 
 
The scope of the sampling program consisted of: 

 Storm water sampling from the five drainage basin conveyance lines (Figure 8).  Three storm 
events satisfying sampling criteria were targeted for sampling during the winter/spring 2007 
storm water season.  The scope was subsequently increased to include an additional fall 2007 
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storm water event from Basins R, Q, M, L, and D, and three events from Basin D in fall 
2007/winter 2008 for polychlorinated biphenyl (PCB) analysis to meet LWG objectives.   

 Obtaining water level and velocity information from the storm water drainage basin pipes where 
the composite samplers were deployed. 

 Collecting storm water solids samples for analysis from four drainage basin conveyance lines 
(Basins R, M, L, and D) using sediment traps (Figure 9).  Sediment traps were deployed from  
January 2007 through February 2008 (sample bottles were removed from approximately  
June through August 2007, during the non-rainy season). 

 
The scope of the sampling program is detailed in the T4 FSPR.   
 

3.3 Analytical Program 

 
Below is a brief summary of the analytical program for the storm water and storm water solids sampling 
analyses.  Details of the analytical program can be found in the T4 FSPR. 
 

3.3.1 Laboratory Analysis – Storm Water Samples 

 
Sample handling was performed following LWG protocol, which can be found in Appendix A of the  
SW DSR.  Columbia Analytical Services (CAS) performed all of the storm water analyses except for the 
analysis of PCB congeners.  The PCB congener analyses were performed by Vista Analytical 
Laboratory (Vista) in El Dorado Hills, California.   
 
The storm water samples were analyzed for some or all of the following analyses:  

 Total Suspended Solids (TSS) by EPA Method 160.2 or SM 2540D 

 Total and Dissolved Organic Carbon by EPA Method 415.1 or SM 5310C 

 Turbidity by EPA Method 180.1 

 Total and Dissolved Metals (aluminum, antimony, arsenic, cadmium, chromium, copper, lead, 
nickel, selenium, silver, and zinc) by EPA Method 6020 

 Total and Dissolved Mercury by EPA Method 7471A 

 Total and Dissolved PAHs by EPA Method 8270C-SIM 

 Total Petroleum Hydrocarbons (TPH) as oil and grease by EPA Method 1664 

 Total and Dissolved Phthalates by EPA Method 525.2 

 Total and Dissolved PCB Congeners by EPA Method 1668A 

 Total and Dissolved Organochlorine Pesticides by EPA Method 8081A 

 Total and Dissolved PCB Aroclors by EPA Method 8082 
 
Table 3 summarizes, by basin, the storm water sample analytical program. 
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3.3.2 Laboratory Analysis – Storm Water Solids Samples  

 
CAS performed all of the storm water solids analyses except for the analysis of PCB congeners.  The 
PCB congener analyses were performed by Vista.  The storm water solids samples were analyzed for 
some or all of the following analyses:  

 Total Organic Carbon (TOC) by Method PSEP (Puget Sound Estuary Protocol)   

 Total Metals (aluminum, antimony, arsenic, cadmium, chromium, copper, lead, nickel, selenium, 
silver, and zinc) by EPA Method 6020 

 Total Mercury by EPA Method 7471A 

 Total PAHs by EPA Method  8270 SIM 

 TPH as oil and grease by EPA Method 1664 

 Total Phthalates by EPA Method 8270 Low Level 

 Total PCB Congeners by EPA Method 1668 

 Total Organochlorine Pesticides by EPA Method 8081 

 Total PCB Aroclors by EPA Method 8082 

 Percent Solids by Method 160.3M 

 Grain Size by Method PSEP 
 
Table 4 summarizes, by basin, the storm water solids sample analytical program. 
 

3.4 Sampling Deviations 

 
Significant turbidity was detected in the storm water samples collected from Basin R during the  
May 2007 event.  It was later determined that organic-rich solids had entered and partially clogged the 
conveyance line directly upstream of the storm water sampler.  As described in the T4 FSPR, the line 
was cleaned prior to collecting the fall 2007 composite storm water sample and re-deploying the 
sample bottles in the sediment trap in September 2007.  The source of the solids is not known; 
however, the material appeared to contain grain sprouts.  Basin R drains portions of the former grain 
terminal.  Because the grain terminal is no longer in operation at the Slip 1 Upland Facility, it is unlikely 
that there will be future occurrences of this organic-rich solid in the conveyance line.  
 
On October 5, 2007, the Port contracted MRP to conduct a high-pressure flush of a section of the storm 
water conveyance line in Basin R following observation of a dark organic material in the pipe invert.  
Cleanout of approximately 480 feet of the line included plugging the outlet storm water pipe and 
collection of water that was flushed from the system.  The solid material was designated non-hazardous 
and disposed of at the Hillsboro Landfill, and the liquid generated from the flush was decanted and 
discharged to the sanitary sewer under the Port’s Publicly Owned Treatment Works (POTW) batch 
discharge permit #2005-041.  An annual inspection has been incorporated as part of ongoing 
maintenance to determine if solids accumulate again in the line.   
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4. Evaluation of Storm Water Sampling Results 
 
Consistent with the JSCS guidance, the storm water analytical results were compared to the SLVs in 
Table 3-1 of the guidance (DEQ/EPA, 2005; updated July 2007) to identify constituents of  
interest (COI).  Tables 5 through 11 present the results of the storm water sampling program that 
exceeded JSCS SLVs.  
 
The SLVs are conservative levels that are applicable to aquatic receptors within a surface water body; 
exceedances in storm water do no represent a potential unacceptable risk or indicate a source control 
measure is needed.  Therefore, where exceedances were noted, the constituent concentrations were 
further evaluated to assess whether the exceedance could present a potential concern and whether a 
site source could be identified.  The further assessment consisted of:  

 A comparison of the constituent concentration across basins to identify whether the 
concentrations were relatively uniform or if concentrations were higher in certain basins, 
potentially indicating a source;  

 Comparison with TSS data to assess whether a correlation was indicated;  

 Comparison with the Lower Willamette Group storm water data collected for the harbor-wide 
Remedial Investigation/Feasibility Study; and 

 Evaluation of surface soil data and current land uses to assess whether a source could be 
indicated. 

 
For the purpose of this evaluation and identifying potential source control measures, the results from 
sampling events in Basin R prior to the October 2007 cleanout of this basin were not used.  These 
results were determined as not representative of the current contribution Basin R potentially has to the 
Willamette River.  The sampling event in November 2007 following the cleanout was taken into 
consideration during this evaluation.  
 
The laboratory reports for the storm water sampling and a quality assurance/quality control (QA/QC) 
review of the laboratory data were included in the SW DSR.  Tabulated analytical data are included as 
Appendix C of this report. 
 
The following sections present the results of the evaluation of constituents with SLV exceedances.  
 

4.1 Metals 

 
Samples collected from Basins D, L, M, and R during four storm water events, and from Basin Q during 
three events, were analyzed for selected metals.  Metals results that exceeded JSCS SLVs are 
presented in Table 5, along with the corresponding TSS concentrations; a tabulation of the complete 
results for storm water is contained in Appendix C.  In general, the metals that were detected are 
relatively consistent across the basins.  However, the concentrations of those detected metals were not 
consistent across the basins.  Variability observed between the basin samples appears primarily related 
to variability in TSS.   TSS charts are contained in Appendix D.  For the most part, total metal 
concentrations are greater for each constituent than its respective dissolved concentration, sometimes 
significantly (e.g., aluminum).  Metals with concentrations that exceed SLVs in one or more basins are:  

 Total Aluminum; 
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 Total Arsenic; 

 Total Silver; and 

 Dissolved Arsenic, Cadmium, Copper, Lead, and Zinc 
 
Dissolved fractions of arsenic, cadmium, copper, lead, and zinc exceeded their respective SLVs in one 
or more samples from each of the basins; however, the exceedances were generally low and appear 
primarily due to the very low SLV for most of these constituents.  Dissolved metals concentrations were 
typically observed with relatively similar concentrations across the basins, with the exception of arsenic 
and copper in Basin M and zinc in Basins Q and R.  Concentrations at Basin Q are potentially 
associated with variations in the rainfall event during the sampling.  The March 2007 event had a 
significant rainfall intensity, with 0.25 inch of rain fallen within the first four hours of the storm.  The 
September 2007 event was preceded by a dry period of 36 days.  Based on discussions with the DEQ 
in a meeting in April 2009, and a review of the LWG storm water data, the dissolved concentrations of 
these metals are within the range of concentrations observed at other heavy industrial sites within the 
Portland Harbor. 
 
The results for total aluminum, arsenic, and silver were more variable across the basins, and these 
constituents are discussed further below. 
 
Aluminum.  Concentrations of total aluminum exceeded the SLV (50-200 micrgrams per liter [μg/L]) for 
each basin during the storm water sampling events.  However, the results from Basins D and R were 
primarily below or just slightly exceeding the SLV, ranging from 89.5 to 267 μg/L.  Similarly, the results 
for Basin Q, while higher than those detected in Basins D and R (546 to 770 μg/L), were not 
significantly above the SLVs.  Concentrations of total aluminum in Basins L and M were a magnitude 
greater than the SLV and were twice that of the highest detected concentration in Basins D, Q, and R 
(Table 5).  A comparison with TSS concentrations detected in the basin samples was conducted 
(Appendix D).  With the possible exception of Basin Q, a positive correlation between TSS can be seen 
in the basins, most notably in Basin L.  
 
Dissolved aluminum was only observed in Basin L (77.4 to 168 μg/L) during the sampling events.  
These concentrations were within the SLV range of 50-200 μg/L. 
 
Arsenic.  The SLV (0.045 μg/L) for total arsenic was exceeded in the basins during the sampling 
events.  Concentrations in Basins D, Q, and R ranged from 0.13 to 0.64 μg/L and Basins L and M 
ranged from 0.803 to 3.67 μg/L.  Similar to aluminum, total arsenic concentrations appear to correlate 
with TSS (Appendix D). 
 
Silver.  The SLV for total silver was exceeded in Basins L and M.  The highest detected concentrations 
0.401 and 0.252 μg/L, respectively, were associated with the highest TSS concentrations observed at 
those basins (Appendix D).  However, the exceedances were generally low and appear primarily due to 
the very low SLV (0.12 μg/L).   
 
A review of the RI data does not suggest a correlation between observed exceedances and upland soil 
concentrations.  For example, arsenic concentrations in the storm water samples from Basin M are 
higher than those detected in Basins Q and R.  However, arsenic was not detected above background 
at any surface soil locations within Basin M (Ash Creek/Newfields, 2007c).  Arsenic was detected 
above background at four surface soil locations within or adjacent to Basins Q and R (Ash 
Creek/Newfields, 2007c).  Similarly, zinc was detected above background concentrations at six of  
18 surface soil sampling locations in Basins M and L (Ash Creek/Newfields, 2007c); however, zinc 



R E P O R T  
 
 

ASH CREEK ASSOCIATES, INC. 
 

9/9/2009  4-3 
Storm Water Source Control Evaluation  
Terminal 4 Slip 1 and Slip 3 Upland Facilities  

concentrations in storm water samples did not exceed the SLV in these basins (Table 2 in Appendix C).  
In contrast, zinc was not detected above background in surface soil samples from Basin R, but zinc 
concentrations in the storm water samples exceeded the SLV. 
 
Based on a review of the LWG storm water data, the metal results appear within the range of detected 
concentrations for locations designated as heavy industrial, with the exception of a few metals in Basins 
L and M.  Results observed for other metal detections at the basins at  Slips 1 and 3 are at the low to 
middle range of the concentrations observed in the LWG dataset.   
 
In summary, total metals concentrations in Basins L and M were observed with significantly higher 
concentrations than those observed at the other basins.  Current land uses at Basins L and M are for 
storage, handling, and distribution of bulk liquid and granular products (i.e, ammonium sulfate, soda 
ash and urea ammonium nitrate).  Based on a review of the RI data and current and historical land 
uses no correlation between the metal concentrations and surface soil source is apparent.  However, 
the data appear correlated with TSS. 
 

4.2 Phthalates 

 
Samples collected from Basins L and R during four storm events, from Basins M and Q during three 
events, and from Basin D during two events were analyzed for phthalates.  Phthalate results that 
exceed JSCS SLVs are presented in Table 6; a tabulation of the complete results for storm water is 
contained in Appendix C.  With the exception of one exceedance of bis(2-ethylhexyl) in Basin Q, 
phthalate exceedances were restricted to Basin L.  Concentrations in Basin L ranged from 7 to10 µg/L 
and are associated with the two highest TSS concentrations (207 to 309 milligrams per liter [mg/L]) 
observed at that basin.  Di-n-octyl phthalate was detected slightly above the SLV of 3.0 μg/L in the  
May 20, 2007 sample from Basin L; no other exceedances of this compound were observed. 
 
Detected concentrations of dissolved phthalates did not exceed the JSCS SLVs. 
 
A potential surface soil source of phthalates was not identified in the Basin L or Q drainage areas 
during the RI, nor did surface soil samples collected from within these basins and analyzed for 
phthalates contain phthalates above method reporting limits (MRLs).  Although a surface soil sample 
collected from within Basin R during the RI contained bis(2-ethylhexyl) phthalate (Ash Creek/Newfields, 
2007c), detections of this compound in the storm water samples from this basin were low relative to 
Basin L (Table 3 in Appendix C), where upland soil samples did not contain bis(2-ethylhexyl) phthalate 
above MRLs.  Current land use in Basin L is for the handling of soda ash, while Basin Q has no current 
land use, respectively.  Therefore, there does not appear to be a correlation between the storm water 
results and upland soil and current land use.   
 
Based on a review of the LWG storm water data, the total bis(2-ethylhexyl) results appear within the 
range of detected concentrations for locations designated as heavy industrial.  Results observed for 
other phthalate detections at the basins at the Slips 1 and 3 are at the low end of the concentration 
range observed in the LWG dataset, with the exception of the samples collected from Basin L.  Basin L 
samples were towards the higher end of the concentration range.   
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4.3 Organochlorine Pesticides 

 
Samples for organochlorine pesticide analysis were collected from Basins L and M during four storm 
events, from Basin Q during three events, and from Basin D during one event.  Pesticides results 
exceeding JSCS SLVs are presented in Table 7.  For the most part, detected concentrations of 
pesticides were low and generally below SLVs.  However, due to the extremely low SLVs for several 
constituents (i.e., hexachlorobenzene, heptachlor, aldrin, heptachlor epoxide, dieldrin, and DDx 
compounds), any detections of these compounds were above the SLVs.  In addition, MRLs for a 
number of the compounds were elevated above the screening levels due to organic matrix 
interferences (see Appendix D of the SW DSR).   
 
A review of the data indicates: 

 Concentrations exceeding the SLVs were observed in Basins L, M, and Q.  The majority of 
exceedances were observed in Basins L and M.   

 Generally, pesticide concentrations exceeding the SLVs at Basin Q were in samples collected 
during the March and September 2007 events.  The March 2007 event had a significant rainfall 
intensity, with 0.25 inch of rain fallen within the first four hours of the storm.  The September 
2007 event was preceded by a dry period of 36 days. 

 Total concentrations were often but not always higher than the dissolved concentration, when 
both total and dissolved analyses were performed.  

 The highest concentrations observed within each basin were, for the most part, associated with 
the highest TSS concentrations observed at those basins. 

 The basins with the highest concentrations of heptachlor epoxide, dieldrin, 4,4’-DDE, 4,4’-DDD, 
2,4’-DDE, and 2,4’-DDD (Basins L and M) were generally more than twice that of the highest  
concentrations detected in the other basins (Basins Q and R). 

 
No pesticide sources were identified during the RI of Slip 3.  Pesticides were not detected above MRLs 
in surface soil samples collected during the RI of Slip 1, with the exception of the Wheeler Bay bank 
samples, and locations SB-61 and SB-62 in Basin M (Ash Creek/Newfields, 2007c).  Surface water on 
Wheeler Bay banks does not drain to the storm water conveyance lines.  Locations SB-61 and SB-62 
are in a paved area of the site; therefore, these locations do not represent erodible soil.  Current land 
uses in Basins L and M are for storage, handling, and distribution of bulk liquid and granular products 
(i.e, ammonium sulfate, soda ash and urea ammonium nitrate), while Basin Q has no current land use.  
Based on a review of the RI data and current land uses no correlation between the organochlroine 
pesticide concentrations and surface soil source is apparent. 
 

4.4 Polychlorinated Biphenyls 

 
Storm water samples were collected for PCB Aroclor and congener analysis.  No SLVs are available for 
individual PCB congeners, thus congener data was evaluated based on total PCBs.  As described 
below, exceedances of the JSCS SLVs for Aroclors were noted; however, no correlation with surface 
soil sources was observed.   
 
Aroclors.  Samples for PCB Aroclor analysis were collected from Basins L, M, and R during four storm 
events and from Basin Q during three events.  PCB results exceeding JSCS SLVs are presented in 
Table 8; a tabulation of the complete results for storm water is contained in Appendix C.  Detected 
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concentrations were relatively consistent across the basins.  Aroclors 1242, 1254, and 1260 were 
detected at low concentrations during one or more sample events in the basins; however, due to the 
low SLVs for these compounds, a number of the detections slightly exceeded the SLV.  Basin L storm 
water had the most exceedances, followed by Basins Q, R, and M.  The results from the May 2007 
sampling at Basin R is not considered representative as it was collected just prior to the cleanout of the 
conveyance lines conducted to remove the organic-rich sludge.  
 
As shown on the charts in Appendix D, the total PCB Aroclor concentrations correlate with TSS, with a 
few individual exceptions. 
 
Congeners.  Storm water samples from Basins D, L, M, Q, and R were analyzed for PCB congeners.  
Results from the congener analyses exceeding JSCS SLVs are summarized in Table 9.  No SLVs are 
available for individual congeners.  The evaluation is compared to total PCB congeners detected.  
 
Basins L and M were observed to have concentrations of PCB congeners that were higher than the 
other basins at the Facilities.  Based on a review of the RI data and current and historical land uses no 
correlation between the PCB concentrations and surface soil source was identified.  Data compiled 
between the LWG and Terminal 4 data sets indicate that concentrations of PCB congeners detected at 
the Terminal 4 Slips 1 and 3 Upland Facilities are within the range of PCB concentrations observed 
harbor-wide, with the exception of one sampling event at Basin M (and the May 2007 event at Basin R, 
which is not considered representative).  
 

4.5 Polycyclic Aromatic Hydrocarbons 

 
Samples for PAH analyses were collected from Basins D, L, M, and R during four storm events, and 
from Basin Q during three events.  PAH results exceeding the JSCS SLVs are presented in Table 10.  
Detected constituents were similar across the basins.  Additionally, with the exception of Basin L and, 
to a lesser extent, Basin M, PAH concentrations were consistent across the basins.  PAH 
concentrations detected in Basin L samples were generally an order of magnitude or more higher than 
PAH concentrations detected in the other basins.  Basin M concentrations were lower than those 
detected in Basin L, but generally higher than those detected in other basins.  
 
The highest detected concentrations observed in Basins L and M were during events with the highest 
detected TSS concentrations, as displayed in the chart below.  The lowest concentrations in Basin L 
are at least a magnitude greater than the SLV and similar to the highest concentration observed in the 
other basins.  The only concentration exceeding the SLV at Basin Q was during the March 2007 event.  
 
Of note, PAH concentrations detected in Basin R were low relative to the other basins with only  
Basin D samples having generally lower concentrations.  Surface soil in the area drained by Basin R 
was identified during the RI of Slip 1 as having PAH concentrations above human health risk-based 
screening levels, and is an area proposed for an institutional controls alternative (soil management 
plan) in a draft feasibility study (Ash Creek/Newfields 2008).  The results of the storm water 
characterization support that the presence of these PAHs in surface soil in Basin R are not significantly 
impacting storm water discharges, if at all.  Surface soil samples collected from Basins L and M during 
the RI do not reveal a correlation between surface soil and storm water PAH concentrations.  Surface 
soil samples collected from Basins L and M did not exceed PAH probably effects concentrations 
(PECs), with the exception of one soil sample in which acenapthene slightly exceeded the PEC (Ash 
Creek, 2007a).  Based on a review of the RI data and current land uses no correlation between the 
PAH concentrations and surface soil source is apparent. 
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Based on a review of LWG storm water data, these results appear within the range of detected PAH 
concentrations for heavy industrial sites, with the exception of Basin L.  Basin L had higher 
concentrations of: 

 2-Methylnapthalene; 

 Benzo(a)anthracene; 

 Benzo(b)fluroanthene; 

 Benzo(k)-fluoranthene; 

 Benzo(a)pyrene; 

 Indeno(1,2,3-cd)pyrene; 

 Dibenzo(a,h)anthracene; and 

 Benzo(g,h,i)-perylene. 
 
For all other analytes exceeding the SLVs at the Slips 1 and 3 basins, the detected concentrations were 
within the low end of the LWG storm water data concentration range.  
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5. Evaluation of Storm Water Solids Sampling 
Results 

 
The storm water solids analytical results were compared to SLVs of the JSCS guidance to identify COI.  
The SLVs selected for comparison are the PECs for sediments listed in Table 3-1 of the JSCS 
guidance.  Although PECs were developed for sediments in a surface water body setting, and therefore 
are not directly applicable to storm water solids, the JSCS recommends comparison of storm water 
solids to PECs for screening purposes.  Similar to the storm water data, where exceedances were 
noted, the data were further evaluated to assess whether the exceedance could present a potential 
concern and whether a site source could be identified.  The further assessment consisted of:  

 A comparison of the constituent concentration across basins to identify whether the 
concentrations were relatively uniform or if concentrations were higher in certain basins, 
potentially indicating a source;  

 Comparison with LWG data to assess whether concentrations at the Facilities are consistent 
with harbor-wide results; and 

 Evaluation of surface soil data and current land uses to assess whether a source  could be 
indicated. 

 
Tables 12 through 17 present the results of the storm water solids sampling program that exceed SLVs.  
The laboratory reports for the storm water solids sampling and QA/QC review of the laboratory data, 
are included in Appendices C and F of the SW DSR, respectively.   
 

5.1 Metals 

 
Storm water solids samples from Basins D, L, and M were analyzed for metals.  Metals results 
exceeding JSCS SLVs are presented in Table 12; a tabulation of the metals concentrations detected in 
the storm water solids is contained in Appendix C.  Basins D, L, and M had concentrations of 
chromium, cadmium, lead, mercury, and/or zinc that exceeded the SLVs.  As detailed in the SW DSR, 
no correlation between the detected exceedances and upland surface soil concentrations is indicated 
(Ash Creek, 2009b).  Additionally, no surface soil within 100 feet of a catch basin contained metals 
concentrations that exceeded its PEC (Ash Creek, 2007c). 
 
Chromium.  The only concentration of chromium exceeding the SLV was at Basin D at a concentration 
of 160 milligrams per kilogram (mg/kg), slightly above the SLV of 111 mg/kg.  The concentrations 
observed at the Facilities are consistent with and relatively low in comparison with chromium 
concentrations observed harbor-wide in the LWG storm water solids data set. 
 
Cadmium.  Basins D and M had concentrations of cadmium just slightly exceeding the SLV of  
1.0 mg/kg with concentrations of 1.37 and 1.39 mg/kg, respectively.  The concentration in the Basin L 
sample was 4.0 mg/kg.  The concentration of cadmium is consistent between basins, with the exception 
of Basin L.  The concentrations observed at the Facilities are consistent with the concentrations of 
cadmium observed harbor-wide in the LWG storm water solids data set. 
 



R E P O R T  
 
 

ASH CREEK ASSOCIATES, INC. 
 

9/9/2009  5-2 
Storm Water Source Control Evaluation  
Terminal 4 Slip 1 and Slip 3 Upland Facilities  

Lead.  Lead concentrations ranged from 140 mg/kg in Basin M and 190 mg/kg in Basin L to 713 mg/kg 
in Basin D, above the SLV of 17 mg/kg.  The concentrations observed at the Facilities are consistent 
with the concentrations of lead observed harbor-wide in the LWG storm water solids data set. 
 
Mercury.  Concentrations of mercury ranged from 0.078 to 0.094 mg/kg in the basins; however, the 
concentrations were just slightly above the SLV of 0.07 mg/kg.  The concentrations of mercury are 
consistent basin-wide and are consistent with and relatively low in comparison to the concentrations of 
mercury observed harbor-wide in the LWG storm water solids data set. 
 
Zinc.  Concentrations of zinc were above the SLV of 459 mg/kg in Basins D and L, and below the SLV 
in Basin M.  Basin D has a concentration of 517 mg/kg, slightly exceeding the SLV, while the Basin L 
concentration is more than four times the SLV.  The concentrations observed at the Facilities are 
consistent with the concentrations of zinc observed harbor-wide in the LWG storm water solids  
data set. 
 
The magnitude and distribution of the metal concentrations in the storm water solids samples  
appear inconsistent with the storm water composite sample results (Appendix C, Table 2).  In addition, 
sources of metals were not identified during the RIs of Slips 1 and 3 in surface soil in the basins 
sampled (Ash Creek/Newfields, 2007c; Hart Crowser, 2000) and are not a component of current land 
uses, as detailed in Section  2.1.1.  Therefore, it appears that results are not related to upland soil 
sources and are consistent with storm water observed at other heavy industrial sites in the PHSS.   
 

5.2 Phthalates 

 
Storm water solids collected from Basins D, L, and M were analyzed for phthalates; results exceeding 
the JSCS SLVs are presented in Table 13; a complete tabulation of the phthalate concentrations 
detected in the storm water solids is contained in Appendix C.  Bis(2-ethylhexyl)phthalate was the only 
constituent detected above the JSCS screening criteria of 330 mg/kg in the three basins.  The bis(2-
ethylhexyl)phthalate concentration was 960 mg/kg in Basin M, 17,000 mg/kg in Basin D, and  
48,000 mg/kg in Basin L.  Bis(2-ethylhexyl)phthalate concentrations range from 960 to 120,000 mg/kg 
in the LWG harbor-wide data set. 
 

5.3 Organochlorine Pesticides 

 
Storm water solids collected from Basins L and M were analyzed for pesticides; results exceeding 
JSCS SLVs are presented in Table 14 and a tabulation of the pesticide concentrations detected in the 
storm water solids is contained in Appendix C.  With the exception of heptachlor epoxide and DDx 
compounds, pesticides concentrations did not exceed SLVs.  Concentrations of detected pesticides 
were low; however, due to the low SLVs for DDx, detected DDx compounds exceeded the SLV of  
0.33 microgram per kilogram (µg/kg).  Pesticides were not identified in erodible surface soil samples 
during the RI at Terminal 4 Slip 1 (Ash Creek/Newfields, 2007c) or associated with current land uses in 
Basins L and M.  Therefore, the presence of the pesticides in the storm water solids does not appear to 
be related to sources of upland soil or current land activities.  Based on discussions with DEQ staff and 
a review of the LWG storm water data, the Terminal 4 pesticide results appear within the range of 
pesticides concentrations detected at other industrial sites within the PHSS. 
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5.4 Polychlorinated Biphenyls 

 
Selected storm water solids samples were analyzed for PCB Aroclors and congeners. 
 
Aroclors.  Storm water solids collected from Basins L and M were analyzed for PCB Aroclors; results 
exceeding the JSCS SLVs are presented in Table 15 and a complete tabulation of the PCB Aroclor 
concentrations detected in the storm water solids is contained in Appendix C.  The concentrations of 
Aroclor 1254 and Aroclor 1260 detected in the sample from Basin L slightly exceeded the JSCS SLVs 
of 300 and 200 µg/kg, respectively.  There were no other exceedances. 
 
Congeners.  Storm water solids collected from Basins D, L, M, and R were analyzed for PCB 
congeners; results exceeding JSCS SLVs are presented in Table 16.  JSCS screening levels are 
available for a few of the PCB congeners.  Results from Basin R are included in this evaluation, but are 
not considered representative of current contribution to the Willamette River, as the sample was 
composited with sediment collected prior to conveyance line cleanout. 
 
PCB-77, PCB-81, PCB-105, PCB-114, PCB-126, PCB-156, PCB-157, and PCB-167 had SLV 
exceedances in Basins D, L, M, and R.  Of the above-mentioned congeners, Basin L had the highest 
concentrations between the basins, with the exception of Basin R (which is not considered 
representative).  PCB-169 (8.45 nanogram per kilogram [ng/kg]) was detected in Basin M above the 
SLV of 0.21 ng/kg.  PCB-169 was not detected in the other basins. 
 
PCBs were not identified in surface soil samples in Basins L and M during the RI at Terminal 4 Slip 1 
(Ash Creek/Newfields, 2007c) or associated with current land uses.  PCBs were not identified as a 
potential source for further investigation during the RI of Terminal 4 Slip 3 (Hart Crowser, 2000).  
Therefore, the presence of the PCBs in the storm water solids does not appear to be related to upland 
soil.   
 
Based on a review of the LWG storm water data, these results appear within the range of PCB 
concentrations detected at other heavy industrial sites in the PHSS. 
 

5.5 Polycyclic Aromatic Hydrocarbons 

 
Storm water solids collected from Basins D, L, and M were analyzed for PAHs; results exceeding JSCS 
SLVs are presented in Table 17 and a complete tabulation of the PAH concentrations detected in the 
storm water solids is contained in Appendix C.  PAH concentrations detected in Basin L were higher 
than in Basins D and M.  Basin M concentrations were lower than those detected in Basin L, but higher 
than those detected in Basin D.  These results are consistent with the storm water sample results.  No 
significant surface soil sources of PAHs and current land uses were identified in any of these basins 
during the RIs of Terminal 4.   
 
Based on a review of the LWG storm water solids data, the Terminal 4 PAH results appear within the 
range of PAH concentrations detected at other heavy industrial sites in the PHSS.  Basins D and M 
typically had concentrations in the lower range of the LWG data, while Basin L had concentrations that 
were near the highest observed.  
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6. Source Control Analysis 
 
Below is a basin-by-basin analysis of appropriate source control measures based upon review of the 
storm water and storm water solids data from Sections 4 and 5, and knowledge of current BMPs and 
treatment systems and historical and current operations.  For basins at which storm water or storm 
water solids data was not collected, data from basins at which data was collected was extrapolated 
consistent with the rationale provided in the February 26, 2007 memorandum prepared by Ash Creek 
regarding the rationale for basin selection for the storm water characterization program (Ash Creek, 
2007a).  
 

6.1 Basin O 

 
Basin O is approximately 5.5 acres, comprising 5 percent of the drained area of Slips 1 and 3.  This 
basin was sampled during the initial deployment and the samples were analyzed for the presence of 
metals.  Historical land uses in Basin O were limited, and only two potential areas were identified during 
the RI proposal process that required further assessment – neither were found to be areas of concern.  
Given the limited current and historical use of Basin O, current BMPs as detailed in Section 2.4.1, the 
limited drainage area, and lack of any surface soil sources, no further source control for the storm water 
is needed. 
 

6.2 Basin Q 

 
Basin Q constituent exceedances of SLVs are consistent with those observed at Basins D and R 
(following cleanout), with the exception of total PCBs during one sampling event, aluminum and a few 
organochlorine pesticides and PAHs.  SLV exceedances are typically only slightly above the SLV 
values and appear due primarily to the low SLV concentrations.  

As described in Section 2, strict BMPs are employed across Terminal 4 and the Slip 1 and Slip 3 
Upland Facilities.  In addition, filter fabrics are present in Basin Q catch basins that surround the former 
grain tanks.  These fabrics were installed during March 2008 (following the storm water sampling 
program) and have been added to the Port’s standard BMPs of regular cleaning and servicing. 

Based upon the current BMPs, the catch basin inserts, the limited current land use of the basin, and the 
data evaluated in Sections 4 and 5, no further source control is needed at this basin. 
 

6.3 Basin R 

 
Samples were collected prior to and following a line cleanout conducted to remove apparent legacy 
solids in the conveyance line.  

Prior to the cleanout, detected concentrations typically exceeded SLVs, and often were highest 
observed basin-wide.  Following the cleanout, concentrations of detected analytes and TSS 
concentrations decreased significantly, often by one or more orders of magnitude.  Detected 
concentrations from the November 2007 storm water sample were below or just slightly above the 
JSCS SLVs for most constituents.  These results support that the line cleanout was an appropriate and 
adequate source control measure.  Basin R drains portions of the former grain terminal.  Because the 
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grain terminal is no longer in operation at Slip 1, it is unlikely that there will be future occurrences of this 
organic-rich solid in the conveyance line.  
Given the limited current land use, the existing BMPs, as detailed in Section 2.4.1, are anticipated to 
sufficiently control future storm water discharges to the river and no further source control measures 
are recommended at this basin.   
 

6.4 Basin S 

 
Basin S is approximately 1 acre and comprises less than 1 percent of the drained area of Slips 1 and 3.  
Historical land use in Basins R, S, and Q comprised the former grain import, export, and storage 
operation at Slip 1.  The area is primarily vacant.  No potential surface soil sources were identified in 
Basin S in the DEQ approved RI Work Plan for the Terminal 4 Slip 1 Upland Facility, and no surface 
soil sampling was conducted in this area.  Based on the limited drainage from this basin and the storm 
water results for Basins R and Q, no source control measures for storm water are needed at Basin S. 
 

6.5 Basin L 

 
Basin L TSS concentrations ranged from 80 to 309 mg/L and were consistently the highest observed 
across the basins and during the 2007 sampling events.  The correlation between the highest TSS 
concentrations and highest detected concentrations in storm water samples can be observed in Basin L 
for metals, phthalates, organochlorine pesticides, PCB Aroclors, and PAHs.  Storm water solids 
samples composited from Basin L were consistently higher than other basins, with the exception of 
metals and a few organochlorine pesticides.  In most instances, Basin L samples were generally an 
order of magnitude or more higher than concentrations detected in the other basins. 

During the SW DSR, a brief review of surface soil data from the RI was performed to assess whether a 
source in upland soil could be correlated.  No correlations were noted.  Based upon storm water and 
storm water solids sampling, Basin L has high detected concentrations in comparison to the other 
basins and also has consistently higher TSS concentrations.  Without an upland source for 
contaminants, the potential source for SLV exceedances in storm water and storm water solids 
samples during sampling events are likely from legacy solids within the conveyance lines.   

The Port proposes a storm system cleanout to eliminate remaining concerns that the Facility storm 
water system may contain legacy solids which might pose a source from the storm system to the 
Willamette River.  Following cleanout, two rounds of storm water sampling will be conducted to create a 
baseline of current concentrations in Basin L.   
 

6.6 Basin M 

 
Basin M TSS concentrations in storm water samples were relatively consistent, varying between 35 and 
66 mg/L during the sampling events, with the exception of the March 2007 event  
(117 mg/L).  This event is typically correlated with the basin’s highest concentrations and SLV 
exceedances.  Basin M concentrations were lower than those detected in Basin L, but generally higher 
than detected in other basins.   

During the SW DSR, a brief review of surface soil data from the RI was performed to assess whether a 
source in upland soil could be correlated.  No correlations were noted.  
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The Port proposes a storm system cleanout (with the exception of the Berth 408 Rail Yard 
Modernization Project area) to eliminate remaining concerns that the storm water system may contain 
legacy solids which might pose a source from the storm system to the Willamette River.  Following 
cleanout, two rounds of storm water sampling will be conducted to create a baseline of current 
concentrations in Basin M.   
 

6.7  Basin N 

 
Basin N is approximately 3.5 acres, comprising 3 percent of the total drained area of Slips 1  
and 3.  Due to the small basin size and similar uses to other basins, sampling was not conducted at this 
basin.  Uses in Basin N are most similar to Basins O, Q, and R, and storm water quality is anticipated to 
be similar to these basins.  Basin L does not appear to be a reasonable extrapolation because the 
current land use is quite different (e.g., a rail area and rail lines in  
Basin L as compared to a primarily paved, light industrial area at Basin N).  Given the limited area 
drained, the current stringent BMPs in place in this area, and the data as represented by Basins Q and 
R, and the initial sampling from Basin O, no further source control measures beyond the BMPs are 
needed for this basin. 
 

6.8 Basin D 

 
During four events, the concentrations of TSS were analyzed and ranged from 6 to 19 mg/L.  These 
concentrations are the lowest TSS values observed across the site and are significantly lower than 
those observed at Basins L and M during the same events.  Basin D storm water and storm water 
solids samples rarely exceeded JSCS SLVs.  When exceedances were noted, the exceedance was 
associated with extremely low SLV values or, with the exception of a few analytes in the storm water 
solids sample, the concentrations were just slightly above the SLV. 

Basin D currently has a Downstream Defender® treatment system in place at catch basin 2583 (Figure 
7).  The system is inspected monthly and is cleaned out as necessary.  Based upon the low TSS and 
constituent concentrations observed, and the current use, the Downstream Defender® is adequately 
controlling storm water sources to the river from this basin and no further source control measures are 
needed.   
 

6.9 Basin J 

 
Basin J was not selected for sampling due to its small size (approximately 2.6 acres), limited drained 
area (roughly 2 percent of the total drained area of Slips 1 and 3), and the construction of the basin 
such that surface water predominantly infiltrates into the subsurface through the basin’s graveled 
surface.  PAHs are the only COPCs in Basin J and are present in surface soil in the former Quaker 
State Tank Farm area.  However, site reconnaissance indicates that there is only one catch basin that 
drains the basin and this catch basin does not drain the former Quaker State Tank Farm area.  In 
addition, stringent BMPs are observed at Terminal 4, as described in Section 2.  Given the limited 
drainage from Basin J, storm water discharge from the basin is not anticipated to represent a 
significant, if any, source to the river, and no further source control measures are warranted.  
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6.10 Basin K 

 
Basin K is approximately 1.5 acres, comprising only 1 percent of the total drained area of Slips 1 and 3.  
The basin consists of two catch basins and an outfall draining to the head of Slip 3.  Given the limited 
drainage from Basin K, storm water discharge from the basin is not anticipated to represent a 
significant, if any, source to the river, and no further source control measures are warranted.  
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7. Scope of Work and Procedures 
 
As discussed in Section 6, the Port is proposing source control measures at Basins L and M to consist 
of a storm system cleanout of Basins L and M.  
 
This section presents the approach and scope for the cleanout of the conveyance lines at Basins L and 
M and the associated sampling and analysis program.   
 

7.1 Cleanout Procedures 

 
The storm water system will be cleaned from all accessible access points.  The approach for the storm 
system cleaning is as follows: 

1) Remove drain inserts/sediment traps; visually inspect each drainage inlet point, catch basin, 
and trench drain, and make notes as to sediment content. 

2) Remove any accumulated sediments from each drainage inlet, catch basin, manhole, and 
trench drain using a vacuum truck and collect the residuals in drums. 

3) Clean out each drainage inlet, catch basin, manhole, trench, and drain line using a high-
pressure water rinse. 

4) Collect all rinse water. 

5) Profile and dispose of rinse water. 

6) Replace all drain inserts/sediment traps. 
 

7.1.1 Other Considerations 

 
Additional consideration for the cleanout is as follows: 

 Roof drains will be cleaned at the cleanout located closest to a downspout (gutters and 
downspouts will not be cleaned) for Basins L and M. 
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8. Schedule 
 
Following approval of the source control measures outlined in Sections 6 and 7, the Port will implement 
the cleanout of Basin L according to the following schedule:  

 Cleanout of Basins L and M conveyance lines:  September/October 2009; 

 Storm water grab sampling from Basins L and M during the 2009/2010 storm water season:  
October 2009-April 2010; and 

 Report and analysis of storm water sampling results:  late spring 2010. 
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Table 1 
Stormwater Basin Outfall Summary 
Terminal 4 
Portland, Oregon 

Basin Area ID(3) 
Approximate 
Basin Area(4) 

(Acres) 
General Basin Area Description(4)(6) Historical Land Uses(4)(6) Current Land Uses(6) Outfall ID(1) Outfall Pipe Size(2) 

(Inches) Accessibility of Outfall/Associated Manholes (6) 

S 1 Paved and gravel area; includes road and roof runoff in 
southern and eastern portions. 

Port of Portland former Cargill facility adjacent to Cereal Foods 
leasehold. Historic Cargill operations include grain storage and 
transfer. Storage of materials and maintenance activities could have 
resulted in historic surface spills. USTs were likely present. Adjacent 
to Schnitzer Steel and auto fluff material storage. 

Provides access to Berth 401. STSOUT256 10 Outfall is visible and accessible from land. No manholes associated with 
this outfall were observed. 

R  15  

Mostly asphalt with some gravel areas; a large elevated 
foundation; rail tracks; catchbasins are concentrated in the 
southern portion of the area. A portion of the northwestern 
section infiltrates and drains directly to river. 

City CPD former cold storage and ventilated warehouse, former Cargill 
leasehold, and Cereal Foods leasehold. Historic Cargill operations 
included grain transfer via conveyor. Historic Cereal Foods activities 
included milling grain products, storage, and transfer. Storage of 
materials and maintenance activities, including transformer handling, 
could have resulted in historic surface spills. USTs were likely present. 
Adjacent to Schnitzer Steel and auto fluff material storage. 

Cereal Foods leasehold. Operations include 
flouring mill; and storage and transfer. Provides 
access to Berth 401. Appears that rail lines have 
been removed. 

STSOUT257 21 Outfall not visible or readily accessible from land. Manholes accessible; 
located in roadway. 

Q  18  

Paved and gravel areas associated with former grain 
elevators and rail tracks. Paved road exists along the 
northern side of the basin. Includes roof runoff from the grain 
elevators. 

Port of Portland former Cargill facility. Includes former blacksmith 
shop, former transformer house and grain storage, and conveyors. 
Historic operations included grain storage and transfer. Storage of 
materials and maintenance activities could have resulted in historic 
surface spills. USTs were likely present. 

No current use. Provides access to Berth 405. 
Appears that rail lines have been removed. STSOUT SJ15PP 15 Outfall not visible or readily accessible from land. Manhole cover 

accessible that captures drainage from entry roads and two of the silos. 

O 5.5 Paved road, paved parking areas, unpaved roads, gravel 
surface, and large soil stockpile. 

Port of Portland former Cargill facility. Storage of materials and 
maintenance activities could have resulted in historic surface spills. 

Rogers Terminal leasehold. Operations include 
warehouse storage space and administrative STSOUT SJ15PP 21 Outfall visible − but not readily accessible − from land. Accessible 

manhole located. Manhole cover accessible near the head of Slip 1. 

N 3.5 Includes partially paved road/parking areas, gravel areas, 
and rail tracks. 

This area has been used for liquid bulk storage since 1929 and as a 
former gearlocker. Liquid bulk storage has included liquid fertilizer, 
food products, tallow, urea, caustic soda, and fats. Historic operations 
included railcar cleaning, auto repair, blacksmithing, painting, and 
electrical work. USTs for diesel and heating oil formerly existed in this 
location. 

Port of Portland IRM facility. Operations include 
liquid bulk storage and transfer activities. STSOUT252 6 Outfall visible − but not readily accessible − from land. One accessible 

manhole exists in the vicinity of the outfall. 

M 29.1 

A large portion of the basin is unpaved with surface water 
infiltrating directly to the ground surface. However, the 
conveyance system in this basin was 
reconfigured as a part of the recent railway expansion, and a 
treatment unit was installed at the downstream end. This 
reconfiguring included enlarging the drainage area by 
acquisition of a portion of the adjacent basin L, increasing 
the basin size to 29.1 acres. Basin M is now the largest 
basin at Terminal 4 Slips 1 and 3, comprising 26 percent of 
the drained area. The drainage from this basin currently 
discharges to Slip 1. 

Liquid bulk storage. Storage has included liquid fertilizer, food 
products, tallow, urea, caustic soda, and fats. UST for diesel existed in 
this location. The Leckenby fumigation plant operated within this basin 
from 1923 until 1955. Ore and concentrate handling occurred along 
the southern bank of Slip 1. Matson trade (foodstuffs) occurred along 
the southern bank of Slip 1. USTs were present. 

Port of Portland IRM facility. Operations include 
liquid bulk storage and transfer activities. STSOUT251 18 Outfall not visible or readily accessible from land. Manholes accessible; 

located in parking area. 

L 17.2 Includes paved parking areas, roof runoff, paved roads, 
unpaved gravel areas, rail tracks, and active loading dock. 

Railroad operations; former utility storage building; ore and 
concentrate handling; pencil pitch from 1978 to 1998; former AST 
salvage yard; and gas fueling station. 

Port of Portland Kinder Morgan Bulk Terminals 
facility. STSOUT267 18 Outfall visible − but not readily accessible − from land. Manholes (located 

within the Kinder Morgan facility) are accessible. 

K 1.5 
Mostly rail tracks, with some paved roadways and paved 
parking areas. High-traffic area with rail and primary access 
to Berth 411. 

Railyard operations; ore and concentrate handling; pencil pitch from 
1978 to 1998; AST salvage yard. USTs were likely present. 

Port of Portland Kinder Morgan Bulk Terminals 
facility. STSOUT250 -- Outfall is visible and potentially accessible by stairway under Berth 411. 

Manholes were not observed. 

J 2.6 
Mostly gravel area with gravel storage; newly graded, 
planted, and hydroseeded portion at the head of Slip 3; roof 
runoff from the Turner Construction building. 

Former Quaker State/Oregon Terminal Gearlocker location. Historic 
uses included blending and bottling different grades of motor oil into 
1-quart bottles. Historic operations included material transfer from 
vessels via underground pipeline and material storage in ASTs. USTs 
were present. 

This area is part of an ongoing remediation 
project. A gearlocker is currently used for Port 
storage. 

STSOUT260 8 
Outfall is visible − but not readily accessible − from land. Manhole may 
exist under laydown materials near Turner building which drains two catch 
basins. 

STSOUT259 6 Outfall is visible and accessible from land. Catch basins drain directly to 
slip without manhole access. 

D  17  

Primarily paved automobile receiving yard. Also includes 
paved roadways, former tank foundation/footings, rail tracks, 
and gravel area located at the southwestern end of Slip 3. 

UPRR St. Johns Tank Farm, Pipeline, and Oil Dock included two 
55,000-barrel ASTs for oil, pumping facilities, heating facilities, fuel 
pipeline, Bunker C oil pipeline. Former AST auxiliary pipeline. 

General Petroleum Corporation operated a facility near Slip 3 for 
delivery of bunker fuel and unloading of fuel oil with associated AST; 
Oregon Sulphur Company imported bulk sulfur starting in at least 
1920; ore and concentrate handling; coal storage. USTs were likely 
present. 

Toyota auto storage facility and parking 
for ILWU. 

STSOUT261 8 Outfall visible but not active. Catch basin drains covered with filter fabric. 

STSOUT262 8 Outfall visible but not active. Catch basin drains covered with filter fabric. 

G 8 Outfall visible but not active. Catch basin drains covered with filter fabric. 

STSOUT265 34 

Notes:
1. 	 Identification numbers provided by Port of Portland. 
2. 	 Port of Portland Terminal 4 Storm Sewer System Drawings dated June 2004 andTerminal 4 Early Action Engineering Evaluation/Cost Analysis Work Plan (BBL, 2004a). 
3. 	 Terminal 4 Early Action Engineering Evaluation/Cost Analysis Work Plan (BBL, 2004a). 
4. 	 The approximate catchment areas associated with the City of Portland outfalls is based on the Programmatic Source Control Remedial Investigation Work Plan for the City of Portland Outfalls Project (CH2MHILL, 2004) and will be further evaluated in the recontamination assessment. 
5. 	 The CSO basin is approximately 102 acres including the stormwater drainage basin. 
6. 	 Based on field observations made by BBL personnel in the summer and fall of 2004, and January 2005; descriptions provided in the Terminal 4 Early Action Engineering Evaluation/Cost Analysis Work Plan (BBL, 2004a), City of Portland Information, review of 2002 air photo, and Preliminary Evaluation of City Outfalls -

Portland Harbor Study Area

 (City of Portland, 2000). 
7. 	 -- = Information not available to BBL at time of data compilation. 
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Table 2 
Re-Evaluation of Stormwater Basins for Sampling 
Terminal 4 
Portland, Oregon 

Basin Characteristics Indicator for Contaminant of Interest 1 
Selected for 
Additional 
Sampling? 

Rationale
Basin ID 

Approximate 
Basin Area 

(Acres) 

Proportion 
Paved TPH PAHs Metals PCBs Pesticides VOCs Phthalates 

S 1 100% H S S S S S No 
Not selected due to small basin size. Not targeted for further 
sampling because of small drainage size, lack of surface sources, 
and similarity to Basins Q and R. 

R 15 20% H, RI H, S, RI H, S, RI H, S, RI H, S, RI H H, S, RI Yes 
Selected because of elevated polycyclic aromatic hydrocarbons 
(PAHs) in surface soil near conveyance line and direct discharge 
upstream of berth 401. 

Q 18 60% H H, S, RI H, S, RI H, S, RI H, S, RI H S Yes 

Relatively large basin size. Possible point source of lead from silos 
and active traffic area at entrance gate. Sampled as part of initial 
stormwater sampling, but the weather was relatively dry. Basin Q 
selected for repeat sampling to assess potential impact of the dry 
conditions on initial sample results. 

O 5.5 50% H H, S, RI H, S, RI H, S, RI H, S, RI S No 

Although relatively small basin size, this basin was selected initally 
in order to capture a possible source of TSS loading (soil stockpile). 
Not targeted for further sampling because of small drainage size, 
limited current and historical land uses, lack of surface sources, and 
similarity to Basin Q. 

N 3.5 40% H H, S, RI H, S, RI S S H H, S No 

Not selected because the relatively small basin size and similar 
uses to other basins (data collected from Basins L and R [2006-
2008 sampling] and 
Basin O [initial deployment] can be used to evaluate the storm wate 
sources in Basin N). 

M 29.1 55% H H, S, RI H, S, RI S H, S H S Yes 

Not selected initially because significant portion of the western side 
of the basin apparently infiltrates or runs directly into the river and 
use is similar to Basin L. During the rail expansion project the basin 
was reconfigured to drain a larger portion of Slip 1 along with 
sensitivity of the Early Action recontamiation analysis. 

L 17.2 22% H H, S, RI H, S, RI S H, S H H, S Yes 

Sampled originally because of relatively large basin size and good 
manhole access. Targeted for follow-up sampling because it 
discharges to Wheeler Bay, an area that will be capped as a part of 
the Early Action. 

K 1.5 50% H H, S S H, S S S No Not selected due to relatively small basin size and identical current 
and historical land use with Basin L. 

J 2.6 20% H, RI H, S, RI S S S S No 
Not selected due to relatively small basin size and construction of 
the basins such that surface water predominantly infiltrates into the 
subsurface. 

D 17 95% H H, S, RI S S S S Yes 

Sampled initially because of relatively large basin size, which drains 
into the area north of Berth 414. This basin is virtually all paved so 
has very low TSS; therefore, mass flow is low. Basin was 
resampled because of large size, unique historical and current 
usages, and presence of COPCs in sediments downstream of its 
outfall location. 

Notes: 
1. 	 Indicator for Contaminants of Interest (COI): 

H = Historical activities
 C = Current activities
 S = Terminal 4 sediment COI
 RI = Detected in surface soil 2. Shaded cells indicate that basin was sampled in the initial sampling and identify the COI that were included in the initial sample analysis.

3. TPH = total petroleum hydrocarbons; PAHs = polycyclic aromatic hydrocarbons; PCBs = polychlorinated biphenyls; VOCs = volatile organic compounds; TSS = total suspended solids. 
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Table 3 
Stormwater Analytical Program 
Terminal 4 
Portland, Oregon 

Winter/Spring 2007 Season 

Basin or Outfall 
Organic Carbon Total Suspended 

Solids Turbidity Metals1 
TPH Phthalates Organochlorine Pesticides PCB Aroclor PAHs PCB Congeners 

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 
Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual 

Basin R 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 0 1 0 1 3 3 3 3 3 3 3 3 3 3 1 1 
Basin Q 3 2 3 2 3 2 3 2 3 1 3 1 3 2 3 2 1 0 3 2 3 1 3 2 3 1 3 2 3 1 3 2 1 0 
Basin M 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 0 
Basin L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 
Basin D 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 0 0 0 0 0 0 0 0 0 0 3 3 3 3 0 0 0 0 

Fall 2007/Winter 2008 Season 

Basin or Outfall 
Organic Carbon Total Suspended 

Solids Turbidity Metals TPH Phthalates Organochlorine Pesticides PCB Aroclor PAHs PCB Congeners 
Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 

Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual 
Basin R 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 
Basin Q 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Basin M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 
Basin L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 
Basin D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 3 3 3 3 

Notes: 
1. Sample collected from all locations on 4/7/2007 was not filtered by the analytical laboratory within the specified timeframe; therefore, these samples were not run for metals analysis and a "make-up" event was performed on 5/20/2007 for metals analyses. 
2. 	 TPH = Total petroleum hydrocarbons; PCB = Polychlorinated biphenyl; PAHs = Polycyclic aromatic hydrocarbons. 

Equipment malfunction on 5/3/2007 and 5/20/07 events - no sample collected. 
Insufficient volume for 3/24/07 sample event to run both total and dissolved; equipment malfunction on 5/3/2007 event - no sample collected. 
Laboratory error for 5/3/07 event - laboratory inadvertently did not run for requested analysis. 
April 7, 2007 event not filtered in time for analysis; equipment malfunction on 5/20/2007 prevented sample collection. 
Lab error for 3/24/07 event and 5/3/2007 event; inadvertently did not run sample. 
April 7, 2007 event not filtered in time for analysis; equipment malfunction on 5/3/2007 and 5/20/2007 prevented sample collection. 
Equipment malfunction on 11/15/07 and 1/14/08 - no sample collected. 
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Table 4 
Stormwater Solids Analytical Program 
Terminal 4 
Portland, Oregon 

Basin or Outfall Organic Carbon Percent Solids Grain Size Metals TPH Phthalates Organochlorine 
Pesticides PCB Aroclors PAHs PCB Congeners 

Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual 
Basin D 1 1 1 1 1 0 1 1 0 0 1 1 0 0 0 0 1 1 1 1 
Basin M 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Basin L 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Basin R 1 0 1 1 1 0 1 0 1 0 1 0 0 0 1 0 1 0 1 1 

Notes: 
1. 	 TPH = Total petroleum hydrocarbons; PCB = Polychlorinated biphenyl; PAHs = Polycyclic aromatic hydrocarbons. 

The sediment analyses for Basins R, M, L, and D could not be completed due to low sediment sample volume. 

Stormwater Source Control Evaluation 

Page 1 of 1 
1267-09 



  

  

  

  

  
  

  
  

Table 5 
Stormwater Joint Source Control Screening Level Exceedances: Metals 
Terminal 4 
Portland, Oregon 

Monitoring Location Date 
Sampled 

TSS 
Aluminum Arsenic Cadmium Chromium Copper Lead Silver Zinc 

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 
mg/L (ppm) Concentrations in µg/L (ppb) 

Basin D 3/24/2007 14 161 <SLV 0.139 0.085 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV ND <SLV <SLV 
Basin D 5/3/2007 - 267 <SLV 0.27 J2 0.18 <SLV <SLV <SLV <SLV <SLV 6.59 <SLV 0.843 J2 <SLV ND <SLV <SLV 

Basin D - Dup 5/3/2007 19 262 <SLV 0.26 J2 0.18 <SLV <SLV <SLV <SLV <SLV 6.46 <SLV 2.69 J2 <SLV ND <SLV 36.9 
Basin D 5/20/2007 - 128 <SLV 0.265 0.202 <SLV <SLV <SLV <SLV <SLV 4.66 J4 <SLV 0.60 N <SLV ND <SLV <SLV 
Basin D 11/16/2007 6 145 <SLV 0.13 0.09 <SLV <SLV <SLV <SLV <SLV 4.07 <SLV <SLV <SLV <SLV <SLV <SLV 

Basin D - Dup 11/16/2007 6 - - - - - - - - - - - - - - - -
Basin L 3/24/2007 108 1, 540 102 0.803 0.898 <SLV ND <SLV <SLV <SLV 4.98 <SLV <SLV <SLV <SLV <SLV <SLV 
Basin L 5/3/2007 207 1,850 168 ND 0.22 B <SLV <SLV <SLV <SLV <SLV 6.96 <SLV <SLV <SLV ND <SLV <SLV 
Basin L 5/20/2007 309 4,090 77.4 1.64 2.38 <SLV 0.336 <SLV <SLV <SLV 8.37 J4 <SLV <SLV 0.401 <SLV <SLV <SLV 
Basin L 9/28/2007 80 3,060 160 1.07 1.34 <SLV <SLV <SLV <SLV <SLV 9.83 <SLV <SLV <SLV <SLV <SLV <SLV 
Basin M 3/24/2007 117 5,060 <SLV 3.67 3.0 <SLV ND <SLV <SLV <SLV 7.45 <SLV <SLV 0.252 J2 <SLV <SLV <SLV 
Basin M 5/3/2007 66 2,050 <SLV 3.27 J2 3.16 <SLV 0.122 <SLV <SLV <SLV 18.1 <SLV 0.984 0.148 <SLV <SLV <SLV 
Basin M 5/20/2007 - 2,410 <SLV 3.39 2.95 <SLV 0.152 <SLV <SLV <SLV 17.3 <SLV 0.871 N 0.155 <SLV <SLV <SLV 
Basin M 9/28/2007 39 1,750 <SLV 2.32 2.03 <SLV <SLV <SLV <SLV <SLV 9.42 <SLV <SLV <SLV <SLV <SLV <SLV 
Basin Q 

Basin Q - DUP 
Basin Q 

3/24/2007 
3/24/2007 
9/28/2007 

89 
89 
572 

770 J2 
546 J2 

663 

<SLV 
<SLV 
<SLV 

0.469 J2 
0.339 J2 

0.64 

0.145 
0.145 
0.26 

<SLV 
<SLV 
<SLV 

0.13 
0.16 
0.28 

<SLV 
<SLV 
<SLV 

<SLV 
<SLV 
<SLV 

<SLV 
<SLV 
<SLV 

4.62 
4.76 
13.8 

<SLV 
<SLV 
<SLV 

<SLV 
<SLV 
0.584 

<SLV 
<SLV 
<SLV 

ND 
ND 

<SLV 

<SLV 
<SLV 
<SLV 

73.9 
74.6 
164 

Basin R 3/24/2007 50 97.2 <SLV 0.375 0.188 <SLV 0.30 <SLV <SLV <SLV 6.38 <SLV 0.586 <SLV <SLV <SLV 503 
Basin R 5/3/2007 2,300 36,400 <SLV 9.16 J2 0.53 <SLV 0.92 495 <SLV <SLV 7.48 <SLV 4.35 3.63 ND <SLV 1,280 
Basin R 5/20/2007 - 4,520 <SLV 3.93 1.12 <SLV 0.11 195 <SLV <SLV 9.71 J4 <SLV 6.11 N 1.29 <SLV <SLV 406 
Basin R 11/16/2007 15 193 J2 <SLV 0.18 0.14 <SLV 0.296 <SLV <SLV <SLV 7.05 <SLV <SLV <SLV <SLV <SLV 199 

Basin R - DUP 11/16/2007 15 89.5 J2 <SLV 0.19 0.13 <SLV 0.288 <SLV <SLV <SLV 7.36 <SLV <SLV <SLV <SLV <SLV 193 

Applicable JSCS Screening Level Value - 50-200 50-200 0.045 0.045 - 0.094 100 100 - 2.7 - 0.54 0.12 - - 36 

Notes: 
1. Metals analysis by EPA Method 6020. 
2. µg/L (ppb) = Micrograms per liter (parts per billion). 
3. mg/L (ppm) = Milligrams per liter (parts per million). 
4. Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values (SLVs) for Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 
6. Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
7. Bolded values indicate detected concentrations at or above the JSCS SLVs. 
8. <SLV = Analyte detected below JSCS SLVs. 
9. ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. B = This result is an estimated concentration that is less than the MRL and greater than the Method Detection Limit (MDL). 
11. J2 = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.  The precision goal of +/-30% was exceeded for this analyte by the results from the field duplicate or the lab duplicate. 
12. J3 = The detected concentration of this analyte is equal to or less than 5 times the concentration detected in the method blank. 
13. J4 = The detected concentration of this analyte is equal to or less than 5 times the concentration detected in the filter blank. 
14. N = The Matrix Spike sample recovery is not within control limits. 
15. -- = Not available. 
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Table 6 
Stormwater Joint Source Control Screening Level Exceedances: Phthalates 
Terminal 4 
Portland, Oregon 

Monitoring Location Date 
Sampled 

TSS 
Di-n-octyl Phthalate Bis(2-ethylhexyl) Phthalate 

Total Dissolved Total Dissolved 

mg/L (ppm) Concentrations in µg/L (ppb) 
Basin D 
Basin D 

Basin D - Dup 

4/7/2007 
11/16/2007 
11/16/2007 

6 
6 
6 

ND 
<SLV 
<SLV 

-
-
-

<SLV 
<SLV 
<SLV 

-
-
-

Basin L 3/24/2007 117 <SLV - 7.9 -
Basin L 5/3/2007 66 <SLV <SLV 10 <SLV 
Basin L 5/20/2007 309 3.6 - 8.3 -
Basin L 9/28/2007 80 <SLV - 7.0 -
Basin M 
Basin M 
Basin M 

3/24/2007 
4/7/2007 

9/28/2007 

117 
35 
66 

ND 
ND 
ND 

-
-
-

<SLV 
<SLV 
<SLV 

-
-
-

Basin Q 
Basin Q 
Basin Q 

3/24/2007 
4/7/2007 

9/28/2007 

89 
15 

572 

<SLV 
ND 
ND 

-
-

ND 

3.0 
<SLV 
<SLV 

-
-

<SLV 
Basin R 3/24/2007 50 ND - <SLV -
Basin R 4/7/2007 90 ND - <SLV -
Basin R 5/3/2007 2,300 <SLV ND 2.4 J <SLV 
Basin R 11/16/2007 15 <SLV - <SLV -

Applicable JSCS Screening Level Value - 3.0 3.0 2.2 2.2 

Notes: 
1. Phthalates by EPA Method 525.2. 
2. µg/L (ppb) = Micrograms per liter (parts per billion). 
3. mg/L (ppm) = Milligrams per liter (parts per million). 
4. Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 
6. Only compounds with Sreening Level Value (SLV) exceedances are presented in this table. 
7. Bolded values indicate detected concentrations above JSCS SLVs. 
8. <SLV = Analyte detected below JSCS SLVs. 
9. ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. J = The result is an estimated concentration that is below the MRL and above the Method Detection Limit (MDL). 
11. -- = Not available. 
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Table 7 
Stormwater Joint Source Control Screening Level Exceedances: Organochlorine Pesticides 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled 
TSS Hexachlorobenzene Heptachlor Aldrin Heptachlor Epoxide Dieldrin 4,4'-DDE 4,4'-DDD 4,4'-DDT 2,4'-DDE 2,4'-DDD 2,4'-DDT 

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 
mg/L (ppm) Concentrations in ng/L (ppt) 

Basin L 
Basin L 
Basin L 
Basin L 

3/24/2007 
5/3/2007 

5/20/2007 
9/28/2007 

14 
207 
6 
6 

ND 
ND 
ND 

0.36 J 

ND 
ND 
ND 
--

ND 
5.5 J J6 

ND 
ND 

ND 
ND 
ND 
--

ND 
ND 
ND 
ND 

ND 
ND 
ND 
--

ND 
ND 

20 J7 
3.0 P 

ND 
ND 

2.6 J J7 
--

ND 
ND 
ND 
ND 

ND 
ND 
ND 
--

3.8 P 
ND 
ND 
ND 

ND 
ND 

2.9 J P J7 
--

ND 
ND 

4.5 J J7 
ND 

ND 
ND 
ND 
--

ND 
ND 
ND 
ND 

ND 
ND 
ND 
--

ND 
ND 
ND 
ND 

ND 
ND 
ND 
--

2.4 
8.7 

10 P J6 
ND 

2.0 P 
5.5 J P 

ND 
--

0.68 P 
3.4 J 
ND 
ND 

0.43 J P 
2.6 J 
ND 
--

Basin M 
Basin M 
Basin M 

Basin M - Dup 
Basin M 

3/24/2007 
4/7/2007 
5/3/2007 
5/3/2007 

9/28/2007 

117 
35 
66 
66 
39 

ND 
ND 

1.8 J P J7 J6 
ND 
ND 

ND 
ND 
ND 
ND 
--

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
--

ND 
ND 
ND 
ND 
ND 

0.34 J 
ND 
ND 
ND 
--

ND 
0.18 J P 

ND 
3.2 J P 

ND 

ND 
ND 
ND 
ND 
--

ND 
ND 
ND 
ND 

0.79 P 

ND 
ND 
ND 
ND 
--

7.9 P 
0.76 P 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
--

ND 
0.50 
ND 
ND 
ND 

ND 
ND 

4.4 J J6 
ND 
--

13 
6.1 
10 
ND 
ND 

12 P 
7.9 P 
9.0 
11 
--

ND 
0.73 P 

ND 
ND 

0.53 P 

ND 
ND 
ND 
ND 
--

ND 
ND 

2.2 J J2 
2.9 J J2 P 

2.7 i 

ND 
1.3 J7 

ND 
2.1 J P 

--

1.5 P 
ND 

1.9 J P 
1.9 J 

3.0 J3 

3.2 
ND 
ND 
ND 
--

Basin Q 
Basin Q - DUP 

Basin Q 
Basin Q 

3/24/2007 
3/24/2007 
4/7/2007 

9/28/2007 

89 
89 
15 

572 

ND 
ND 
ND 
ND 

--
--

ND 
ND 

ND 
ND 
ND 
ND 

--
--

ND 
ND 

ND 
ND 
ND 

0.22 J P 

--
--

ND 
ND 

ND 
ND 
ND 
ND 

--
--

0.57 J7 
ND 

ND 
ND 
ND 

1.3 P 

--
--

ND 
1.5 P 

ND 
ND 
ND 
ND 

--
--

0.66 P 
2.1 P 

ND 
ND 
ND 
1.8 

--
--

ND 
0.89 

ND 
15 P 
ND 
ND 

--
--

ND 
ND 

ND 
ND 
ND 

1.5 P 

--
--

ND 
ND 

2.7 P 
ND 
ND 
ND 

--
--

ND 
ND 

2.7 P 
ND 
ND 

2.7 J3 

--
--

ND 
1.9 P J3 

Basin R 3/24/2007 50 1.4 P J3 2.7 P 0.96 2.7 0.71 P ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.97 
Applicable JSCS Screening Level Value -- 0.29 0.29 0.079 0.079 0.05 0.05 0.039 0.039 0.054 0.054 0.22 0.22 0.31 0.31 0.22 0.22 0.22 0.22 0.31 0.31 0.22 0.22 

Notes: 
1. Organochlorine Pesticides by EPA Method 8081A. 
2. ng/L (ppt) = Nanograms per liter (parts per trillion). 
3. mg/L (ppm) = Milligrams per liter (parts per million). 
4. Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 
6. Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
7. Bolded values indicate detected concentrations at or above the JSCS SLVs. 
8. <SLV = Analyte detected below JSCS SLVs. 
9. ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. P = The GC or HPLC confirmation criterion was exceeded. The relative percent difference is greater than 25% between the two analytical results. 
11. J = The result is an estimated concentration that is below the MRL and above the Method Detection Limit (MDL). 
12. J3 = The detected concentration of this analyte is equal to or less than 5 times the concentration detected in the method blank.  
13. J6 = The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recovery for this analyte exceeded the control criteria. 
14. J7 = The matrix spike/matrix spike duplicate (MS/MSD) recovery for this analyte exceeded the control criteria. 
15. J2 = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.  The precision goal of +/-30% was exceeded for this analyte by the results from the field duplicate or the lab duplicate. 
16. -- = Not available. 
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Table 8 
Stormwater Joint Source Control Screening Level Exceedances: Polychlorinated Biphenyl Aroclors 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled TSS Aroclor 1242 Aroclor 1254 Aroclor 1260 
Total Dissolved Total Dissolved Total Dissolved 

mg/L (ppm) Concentrations in µg/L (ppb) 
Basin L 3/24/2007 108 0.039 <SLV 0.043 0.039 0.038 <SLV 
Basin L 5/3/2007 207 <SLV <SLV 0.045 0.034 P 0.039 <SLV 
Basin L 5/20/2007 309 0.094 0.036 P 0.063 <SLV 0.036 <SLV 
Basin L 9/28/2007 80 ND - ND - ND -
Basin M 3/24/2007 117 ND ND 0.041 0.043 0.048 <SLV 
Basin M 4/7/2007 35 ND ND <SLV <SLV <SLV <SLV 
Basin M 5/3/2007 66 ND ND <SLV <SLV <SLV <SLV 

Basin M - Dup 5/3/2007 66 <SLV ND <SLV <SLV <SLV <SLV 
Basin M 9/28/2007 39 ND - ND - ND -
Basin Q 3/24/2007 89 0.063 - 0.039 - <SLV -

Basin Q - DUP 3/24/2007 89 0.063 - 0.046 - <SLV -
Basin Q 4/7/2007 15 <SLV <SLV <SLV <SLV <SLV <SLV 
Basin Q 9/28/2007 572 ND ND ND ND ND ND 
Basin R 3/24/2007 50 ND ND ND ND ND ND 
Basin R 4/7/2007 90 0.099 <SLV 0.068 J2 <SLV <SLV <SLV 
Basin R 5/3/2007 2,300 0.12 0.09 0.16 0.080 0.077 <SLV 
Basin R 11/16/2007 15 <SLV - ND - ND -

Basin R - DUP 11/16/2007 15 <SLV - ND - ND -

Applicable JSCS Screening Level Value - 0.034 0.034 0.033 0.033 0.034 0.034 

Notes: 
1. 	 Polychlorinated biphenyl (PCB) Aroclors by EPA Method 8082. 
2. 	 µg/L (ppb) = Micrograms per liter (parts per billion). 
3. 	 mg/L (ppm) = Milligrams per liter (parts per million). 
4. 	 Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater, and 

Surface Water (7/16/07 Revision). 6. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
7. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
8. 	 <SLV = Analyte detected below JSCS SLVs. 
9. 	 ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. P = The GC or HPLC confirmation criterion was exceeded. The relative percent difference is greater than 40% between the two analytical results. 
11. i = The Method Reporting Limit (MRL) / Method Detection Limit (MDL) has been increased due to chromatographic interference. 
12. 	J2 = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.  The precision goal of +/-30% was exceeded 

for this analyte by the results from the field duplicate or the lab duplicate. 13. -- = Not available. 
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Table 9 
Stormwater Joint Source Control Screening Level Exceedances: Polychlorinated Biphenyl Congengers 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled TSS Total PCBs 
Total Dissolved 

mg/L (ppm) Concentrations in pg/L (ppq) 
Basin D 

Basin D - DUP 
Basin D 
Basin D 

11/16/2007 
11/16/2007 
1/15/2008 
1/26/2008 

6 
6 
--
--

8,830 B 
8,590 B 
14,900 B 
12,200 B 

2,000 B 
--

569 
1,210 B 

Basin L 
Basin L 
Basin L 
Basin L 

3/24/2007 
5/3/2007 
5/20/2007 
9/28/2007 

108 
207 
309 
80 

112,000 
104,000 I 
231,000 B 
135,000 

--
11,300 B I 

--
--

Basin M 
Basin M 
Basin M 
Basin M 

3/24/2007 
4/7/2007 
5/3/2007 
9/28/2007 

117 
35 
66 
39 

103,000 
505,000 B 
204,000 I 
44,100 

--
--
--
--

Basin Q 
Basin Q 
Basin Q 

3/24/2007 
4/7/2007 
9/28/2007 

89 
15 
572 

95,600 
38,600 B 
28,900 

--
--

2970 
Basin R 
Basin R 
Basin R 
Basin R 

3/24/2007 
4/7/2007 
5/3/2007 

11/16/2007 

50 
90 

2,300 
15 

28,400 I 
63,100 B I 
1,660,000 
34,900 B 

--
--

7,770 B 

Applicable JSCS Screening Level Value -- 64 64 

Notes: 
1. 	 Polychlorinated biphenyl (PCB) Congeners by EPA Method 1668. 
2. 	 pg/L (ppq) = Picograms per liter (parts per quadrillion). 
3. 	 mg/L (ppm) = Milligrams per liter (parts per million). 
4. 	 Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, 

Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 6. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 

(Screening level available only for total PCBs.) 7. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
8. 	 <SLV = Analyte detected below JSCS SLVs. 
9. 	 ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. B = The compound was also detected in the method blank. 
11. I = Chemical interference. 
12. -- = Not available. 
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Table 10 
Stormwater Joint Source Control Screening Level Exceedances: Polycyclic Aromatic Hydrocarbons 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled TSS 2-Methylnaphthalene Acenaphthene Phenanthrene Anthracene Fluoranthene Pyrene Benz(a)anthracene Chrysene Benzo(b)fluoranthene Benzo(k)fluoranthene Benzo(a)pyrene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene Benzo(g,h,i)perylene 
Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 

mg/L (ppm) Concentrations in µg/L (ppb) 
Basin D 3/24/2007 14 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.040 <SLV 0.073 ND 0.086 ND 0.03 ND 0.052 ND 0.057 ND <SLV ND <SLV ND 
Basin D 4/7/2007 6 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.067 0.019 J 0.092 0.029 0.11 0.03 0.058 <SLV 0.054 <SLV 0.089 0.020 0.041 <SLV <SLV <SLV 
Basin D 5/3/2007 19 ND <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.019 J J3 0.022 J2 J3 0.021 0.024 0.028 0.045 J2 <SLV <SLV 0.019 J J3 J6 0.03 J2 J6 0.027 J3 0.037 J2 <SLV <SLV <SLV <SLV 

Basin D - Dup 5/3/2007 19 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.020 0.019 J 0.030 0.029 J2 <SLV <SLV 0.021 J3 J6 <SLV 0.020 J3 <SLV <SLV <SLV <SLV <SLV 
Basin D 11/16/2007 6 ND - ND - <SLV - ND - <SLV - <SLV - ND - 0.040 - 0.054 - ND - 0.023 - 0.03 - ND - <SLV -
Basin L 3/24/2007 108 0.27 <SLV <SLV <SLV <SLV <SLV <SLV <SLV 3.0 <SLV 2.7 <SLV 1.6 0.048 2.5 0.087 3.4 0.11 1.2 0.04 2.2 0.05 2.7 0.063 0.54 <SLV 2.5 <SLV 
Basin L 5/3/2007 207 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 2.8 2.0 2.4 1.6 1.3 0.80 1.7 1.1 3.0 2.0 0.98 0.65 2.0 J6 1.3 J6 2.5 1.7 0.56 0.36 2.5 1.7 
Basin L 5/20/2007 309 <SLV <SLV 0.28 <SLV <SLV <SLV 0.26 <SLV 4.6 1.3 3.9 1.1 2.7 0.58 3.8 1.1 5.5 1.4 1.9 0.5 3.7 0.86 3.8 0.93 0.84 0.18 3.5 0.91 
Basin L 9/28/2007 80 <SLV -- <SLV -- <SLV -- <SLV -- 1.5 - 1.0 - 0.57 - 1.0 - 1.5 - 0.44 - 0.87 - 0.97 - 0.21 - 0.87 -
Basin M 3/24/2007 117 <SLV <SLV 0.22 <SLV <SLV <SLV <SLV <SLV 1.4 0.53 1.2 0.41 0.5 0.2 0.46 0.17 0.57 0.25 0.18 0.079 0.36 0.15 0.3 0.12 0.068 0.024 0.32 <SLV 
Basin M 4/7/2007 35 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.27 0.28 0.25 0.25 0.15 0.17 0.13 0.13 0.28 0.39 0.092 0.12 0.19 0.27 0.18 0.31 0.038 0.061 <SLV 0.33 
Basin M 5/3/2007 66 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.27 <SLV 0.25 0.096 0.14 0.091 0.15 0.20 0.30 0.066 0.10 0.15 J6 0.23 J6 0.19 0.26 0.041 0.058 0.23 0.29 
Basin M 9/28/2007 39 <SLV - <SLV - <SLV - <SLV - <SLV - <SLV - 0.062 - 0.077 - 0.12 - 0.037 - 0.072 - 0.08 - <SLV - <SLV -
Basin Q 3/24/2007 89 <SLV - <SLV - 0.47 - <SLV - 0.81 - 0.83 - 0.29 - 0.61 - 0.63 - 0.24 - 0.39 - 0.47 - 0.094 - 0.48 -

Basin Q - DUP 3/24/2007 89 <SLV - <SLV - 0.43 - <SLV - 0.8 - 0.81 - 0.31 - 0.61 - 0.68 - 0.26 - 0.42 - 0.50 - 0.097 - 0.50 -
Basin Q 4/7/2007 15 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.069 0.089 0.12 0.16 0.12 0.17 0.044 0.061 0.078 0.11 0.083 0.12 <SLV 0.026 <SLV <SLV 
Basin Q 9/28/2007 572 <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV <SLV 0.033 <SLV 0.062 0.026 0.08 0.028 0.023 0.0084 J J3 0.044 0.016 J 0.053 0.02 <SLV <SLV <SLV <SLV 
Basin R 3/24/2007 50 <SLV <SLV <SLV ND <SLV <SLV <SLV ND <SLV <SLV <SLV <SLV <SLV <SLV <SLV ND <SLV <SLV ND ND <SLV ND <SLV <SLV ND ND <SLV ND 
Basin R 4/7/2007 90 <SLV <SLV <SLV <SLV <SLV <SLV <SLV ND <SLV <SLV <SLV <SLV <SLV <SLV 0.043 0.022 0.037 <SLV <SLV <SLV <SLV <SLV 0.032 <SLV <SLV ND <SLV <SLV 
Basin R 5/3/2007 2300 <SLV <SLV <SLV <SLV 0.66 <SLV <SLV <SLV 0.78 <SLV 0.60 <SLV 0.29 0.044 0.63 0.085 0.56 0.080 0.18 0.025 0.37 J6 0.050 J6 0.43 0.059 0.11 <SLV 0.42 <SLV 
Basin R 11/16/2007 15 ND - ND - <SLV - ND - <SLV - <SLV - 0.031 - 0.049 J2 - 0.061 J2 - 0.025 - 0.033 - 0.033 - ND - <SLV -

Basin R - DUP 11/16/2007 15 ND - ND - <SLV - ND - <SLV - <SLV - ND - 0.029 J2 - 0.031 J2 - ND - ND - ND - ND - ND -
Applicable JSCS Screening Level Value - 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.2 0.2 

Notes: 
1. Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270 C SIM. 
2. µg/L (ppb) = Micrograms per liter (parts per billion). 
3. mg/L (ppm) = Milligrams per liter (parts per million). 
4. Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
5. Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 
6. Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
7. Bolded values indicate detected concentrations. 
8. <SLV = Analyte detected below JSCS SLVs. 
9. ND = Analyte was not detected above the Method Reporting Limit (MRL). 
10. J = The result is an estimated concentration that is below the MRL and above the Method Detection Limit (MDL). 
11. J2 = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.  The precision goal of +/-30% was exceeded for this analyte by the results of the field duplicate or the lab duplicate. 
12. J3 = The detected concentration of this analyte is equal to or less than 5 times the concentration detected in the method blank.  
13. J6 = The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recovery for this analyte exceeded the control criteria. 
14. -- = Not available. 
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Table 11 
Stormwater Joint Source Control Screening Level Exceedances: General Chemistry Parameters 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled Dissolved Organic Carbon Total Organic Carbon TSS Turbidity 
NTUConcentrations in mg/L (ppm) 

Basin D 3/29/2005 -- -- 6 --
Basin D 3/24/2007 1.7 2.2 14 6.4 J1 
Basin D 4/7/2007 5.2 5.8 6 4.8 J1 
Basin D 5/3/2007 10 10 19 10.6 
Basin D 11/16/2007 2.8 3.2 6 5.6 
Basin L 3/28/2005 -- -- 17 --
Basin L 3/24/2007 3.0 4.5 108 68.8 J1 
Basin L 5/3/2007 24.3 19.5 207 97.5 
Basin L 5/20/2007 18 22 309 120 
Basin L 9/28/2007 13.5 14.3 80 78.0 
Basin M 3/24/2007 4.7 4.8 117 263 J1 
Basin M 4/7/2007 9.7 11.5 35 61 J1 
Basin M 5/3/2007 16.6 18.3 66 53.4 
Basin M 9/28/2007 13.0 13.8 39 46.2 
Basin O 3/28/2005 -- -- 73 --
Basin Q 3/28/2005 -- -- 33 --
Basin Q 3/24/2007 2.6 3.5 89 31.4 J1 
Basin Q 4/7/2007 6.8 7.6 15 11 J1 
Basin Q 9/28/2007 8.1 9.1 572 18.5 
Basin R 3/24/2007 35.5 48.3 50 14.3 J1 
Basin R 4/7/2007 136 166 90 55.4 J1 
Basin R 5/3/2007 44.9 54.6 2,300 129 
Basin R 11/16/2007 4.5 5.3 15 4.9 

Notes: 
1. Dissolved and total organic carbon by EPA method 415.1 or SM 5310 C. 
2. Total suspended solids (TSS) by EPA Method 160.2 or SM 2540D. 
3. Turbidity by EPA Method 180.1. 
4. mg/L (ppm) = Milligrams per liter (parts per million). 
5. NTU = Nephelometric turbidity units. 
6. J1 = Hold time was exceeded for this analysis; the resulting value is estimated. 
7. -- = Not available. 
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Table 12 
Stormwater Solids Joint Source Control Screening Level Exceedances: Metals 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled Arsenic Cadmium Chromium Copper Lead Mercury Nickel Silver Zinc 

Concentrations in mg/kg (ppm) 

Basin D 1/22/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 -- 1.37 160 -- 713 0.078 -- -- 517 

Basin L 

Basin L 

2/18/2005 - 6/2/2005 

1/25/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 

<SLV 

--

3.23 

4.00 

<SLV 

<SLV 

<SLV 

--

248 

190 

<SLV 

0.094 

<SLV 

--

<SLV 

--

1,380 

1,810 

Basin M 1/23/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 -- 1.39 <SLV -- 140 0.090 -- -- <SLV 

Basin O 2/18/2005 - 6/2/2005 12.8 1.64 <SLV <SLV 495 0.304 J 49.2 <SLV 681 

Basin Q 2/17/2005 - 6/2/2005 <SLV <SLV <SLV <SLV 73.8 0.083 <SLV <SLV <SLV 

Applicable Screening Level Value 7.0 1.0 111 149 17 0.07 48.6 5.0 459 

Notes: 
1. 	 Metals analysis by EPA Method 6020. Aluminum analysis by EPA Method 6010. Mercury analysis by EPA Method 7470A. 
2. 	 mg/kg (ppm) = Milligrams per kilogram (parts per million). 
3. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater,

 and Surface Water (7/16/07 Revision). 4. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
6. 	 <SLV = Analyte detected below JSCS SLVs. 
7. 	 -- = Not available. 
8. 	 J = Analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
9. 	 U = Analyte was not detected above the reported sample quantitation limit. 
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Table 13 
Stormwater Solids Joint Source Control Screening Level Exceedances: Phthalates 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled Di-n-Butyl Phthalate Bis(2-ethylhexyl) 
Phthalate 

Concentrations in µg/kg (ppb) 

Basin D 1/22/2007 - 6/27/2007 9/20/2007 
- 2/15/2008 - 17,000 

Basin L 1/25/2007 - 6/27/2007 9/20/2007 
- 2/15/2008 - 48,000 

Basin M 1/23/2007 - 6/27/2007 9/20/2007 
- 2/15/2008 - 960 J 

Basin Q 2/17/2005 - 6/2/2005 72 1,900 

Applicable Screening Level Value 60 330 

Notes: 
1. 	 Phthalates by EPA Method 8270C. 
2. 	 µg/kg (ppb) = Micrograms per kilogram (parts per billion). 
3. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater 

Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 4. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. 	 J = The result is an estimated concentration that is below the Method Reporting Limit (MRL) and above the Method Detection Limit (MDL).
6. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
7. 	 <SLV = Analyte detected below JSCS SLVs. 
8. 	 -- = Not available. 
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Table 14 
Stormwater Solids Joint Source Control Screening Level Exceedances: Organochlorine Pesticides 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled 
Heptachlor 

Epoxide 4,4'-DDE 4,4'-DDD 4,4'-DDT 2,4'-DDE 2,4'-DDD 2,4'-DDT 

Concentrations in µg/kg (ppb) 

Basin D 2/18/2005 - 6/2/2005 - 14 J 13 J 51 J ND 11 6.6 J 

Basin L 

Basin L 

2/18/2005 - 6/2/2005 

1/25/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 

-

22 

5.5 

6.7 JP 

2.9 J 

ND 

ND 

ND 

4.2 J 

33 

ND 

36 

9.9 

ND 

Basin M 1/23/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 <SLV 6.9 JP 4.5 JP 37 P ND ND 14 J 

Basin Q 2/17/2005 - 6/2/2005 - ND 2.20 ND ND 10 6.2 

Applicable Screening Level Value 16 0.33 0.33 0.33 0.33 0.33 0.33 

Notes: 
1. 	 Organochlorine pesticides by EPA Method 8081A. 
2. 	 µg/kg (ppb) = Micrograms per kilogram (parts per billion). 
3. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, 

Groundwater, and Surface Water (7/16/07 Revision). 4. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
6. 	 <SLV = Analyte detected below JSCS SLVs. 
7. 	 ND = Analyte was not detected above the Method Reporting Limit (MRL). 
8. 	 P = The GC or HPLC confirmation criterion was exceeded. The relative percent difference is greater than 25% between the two analytical results. 
9. 	 J = The result is an estimated concentration that is below the MRL and above the Method Detection Limit (MDL). 
10. -- = Not available. 
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Table 15 
Stormwater Solids Joint Source Control Screening Level Exceedances: Polychlorinated Biphenyl Aroclors 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled Aroclor 1254 Aroclor 1260 
Concentrations in µg/kg (ppb) 

Basin D 2/18/2005 - 6/2/2005 <SLV <SLV 

Basin L 

Basin L 

2/18/2005 - 6/2/2005 

1/25/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 

<SLV 

360 

<SLV 

210 

Basin M 1/23/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 <SLV <SLV 

Basin Q 2/17/2005 - 6/2/2005 <SLV <SLV 

Applicable Screening Level Value 300 200 

Notes: 
1. 	 PCB Aroclors by EPA Method 8082. 
2. 	 µg/kg (ppb) = Micrograms per kilogram (parts per billion). 
3. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for 

Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 4. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. 	 Bolded values indicate detected concentrations at or above the JSCS SLVs. 
6. 	 <SLV = Analyte detected below JSCS SLVs. 
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Table 16 
Stormwater Solids Joint Source Control Screening Level Exceedances: Polychlorinated Biphenyl Congengers 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled PCB-77 PCB-81 PCB-105 PCB-114 PCB-126 PCB-156 PCB-157 PCB-167 PCB-169 Total PCB 
Concentrations in ng/kg (ppt) 

Basin D 1/22/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 1,190 32 4,160 264 106 1,130 250 434 ND 264,000 

Basin L 1/25/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 3,880 202 12,000 652 331 3,780 804 1,560 ND 852,000 

Basin M 1/23/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 638 40.5 4,380 224 148 1,900 459 902 8.45 J 304,000 

Basin R 1/23/2007 - 6/27/2007 
10/05/2007 - 2/15/2008 6,120 164 25,200 1,380 801 7,410 1,850 2,880 37.6 J 1,400,000 

Applicable Screening Level Value 52 17 170 120 0.05 210 210 210 0.21 390 

Notes: 
1. 	 PCB Congeners by EPA Method 1668. 
2. 	 ng/kg (ppt) = Nanograms per kilogram (parts per trillion). 
3. 	 Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values for Soil/Stormwater Sediment, Stormwater, Groundwater, 

and Surface Water (7/16/07 Revision). 4. 	 Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. 	 Bolded values indicate detected concentrations above the JSCS SLVs. 
6. 	 J = The amount detected is below the Lower Calibration Limit of the instrument. 
7. 	 ND = Analyte was not detected above the Method Reporting Limit (MRL). 
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Table 17 
Stormwater Solids Joint Source Control Screening Level Exceedances: Polycyclic Aromatic Hydrocarbons 
Terminal 4 
Portland, Oregon 

Monitoring Location Date Sampled Naphthalene 2-Methylnaphthalene Acenaphthylene Acenaphthene Fluorene Phenanthrene Anthracene Fluoranthene Pyrene Benzo(b) 
fluoranthene 

Benzo(k) 
fluoranthene 

Benz(a) 
anthracene Chrysene Benzo(a) pyrene Indeno(1,2,3-cd) 

pyrene 
Dibenz(a,h) 
anthracene 

Benzo(g,h,i) 
perylene 

Concentrations in µg/kg (ppb) 

Basin D 1/22/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 - - - <SLV <SLV <SLV <SLV 3,000 3,200 - <SLV 2,200 2,700 2,500 1,900 <SLV 1,900 

Basin L 

Basin L 

2/18/2005 - 6/2/2005 

1/25/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 

<SLV 

-

<SLV 

-

<SLV 

-

1,600 

1,900 

650 

810 

11,000 

13,000 

1,700 

2,300 

28,000 

33,000 

29,000 

33,000 

<SLV 

-

20,000 

14,000 

18,000 

22,000 

<SLV 

28,000 

<SLV 

31,000 

1,600 

27,000 

5,500 

5,300 

24,000 

25,000 

Basin M 1/23/2007 - 6/27/2007 
9/20/2007 - 2/15/2008 - - - <SLV <SLV 1,900 <SLV 5,000 5,000 - <SLV 3,100 3,800 4,500 3,600 <SLV 3,400 

Basin Q 2/17/2005 - 6/2/2005 <SLV <SLV <SLV <SLV <SLV <SLV <SLV 2500 2,100 <SLV <SLV <SLV 1,600 <SLV 1,700 <SLV 1,300 

Applicable Screening Level Value 561 200 200 300 536 1,170 845 2,230 1,520 NA 13,000 1,050 1,290 1,450 100 1,300 300 

Notes: 
1. Polycyclic aromatic hydrocarbons by EPA Method 8270 C SIM. 
2. µg/kg (ppb) = Micrograms per kilogram (parts per billion). 
3. Screening levels used taken from Portland Harbor Joint Source Control Strategy (JSCS) Table 3-1: Screening Level Values (SLVs) for Soil/Stormwater Sediment, Stormwater, Groundwater, and Surface Water (7/16/07 Revision). 
4. Only compounds with Screening Level Value (SLV) exceedances are presented in this table. 
5. Bolded values indicate detected concentrations at or above the JSCS SLVs. 
6. <SLV = Analyte detected below JSCS SLVs. 
7. ND = Analyte was not detected above the Method Reporting Limit (MRL). 
8. -- = Not available. 
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