
   
     

   

  

  
    
     

  
    

 

            
     

    

   

                  
                    
               

                 
                

            
                 

                        
                  

               
                       

                        
                    
                   

                
                        
                 

      

            

  

 
   

     



      
       

   
  

  

 



RM11E Recontamination  Assessment Report

RM11E Group to EPA Comments Provided in their 10/22 Conditional Approval  Letter
No. EPA Comment Text 

(sent to RM11E Group on 9/5)
RM11E Group Response to EPA's 9/5 

Comments 
(sent to EPA on 9/27)

EPA Comment on RM11E Group Response 
(sent to RM11E Group on 10/22)

RM11E Group Response to EPA's 10/22 Comments 
(provided with transmittal letter and the Final RA Report)

28 Section 5.3.2.4, City Outfalls: There is no substantive 
discussion here or elsewhere of the Westinghouse site (ECSI# 
4497), at which high concentrations of PCBs were found, some 
of which (previously) discharged to the OF43 drainage basin. 
Following extensive cleanup work, the site has been 
redeveloped by the City of Portland. Based on this, and in 
conjunction with drainage basin cleanout and diversion of 
stormwater to the East Side Tunnel, the site is no longer 
considered a source control concern by EPA and DEQ, and a 
draft SCD is pending. Sites located within the historical 
drainage basins for RM11E outfalls, including OF 43, should be 
discussed for contextual purposes. Revise the text to include a 
discussion of the Westinghouse site. 

See response to Comment G2 and S16. The 
text in Section 4.2 has been updated to 
discuss why detailed information on 
historical drainage basins is not included in 
the RA. Sites within those historic basins 
are listed and a reference to DEQ’s ECSI 
website is provided. Detailed information 
from DEQ’s source control decisions has 
not been repeated in the RA Report. Figure 
4-2 has also been updated to show all 
cleanup sites within historical basins.

Specific Comment 28 – To the extent the data used in the RA 
Report includes discharges from when the Westinghouse site was 
still connected to the City of Portland stormwater system, this 
information should be included for context.

Table 5.3-2 describes the most recent relevant data sets for  each 
of the RM11E Project Area stormwater outfalls. This table 
describes each data set (e.g., sample matrix, analytes, number of 
samples), identifies the time frame of data collection in relation 
to SCM implementation, indicates whether the data are 
considered representative of current conditions, and identifies the 
RPCs for which no data are available for each outfall. Where 
post-SCM data are not available, pre-SCM data were utilized in 
this report. As indicated in Table 5.3-2, stormwater samples 
representative of post-SCM conditions are available for the 
Glacier, Sakrete, and City outfalls. Some available stormwater 
data for the Cargill outfalls, City OF43, and ODOT outfall WR-
306 pre-date full SCM implementation. Clarifying text regarding 
the age of stormwater data relative to SCMs has been added to 
Section 5.3.4 of the Final RA Report.

33 Section 5.3.5, Stormwater RPC Results and Discussion: In 
keeping with how DEQ and EPA implement the Joint Source 
Control Strategy and DEQ’s Guidance, rank-order curves 
evaluation is completed using measured concentrations, rather 
than geomeans. Subsequent evaluations should include plots of 
the individual data points on the curves, including a TSS curve, 
and assessment of magnitude and frequency of exceedances to 
refine interpretation of this line of evidence. In addition, 
discussion of geomeans should be replaced with discussion of 
magnitude and frequency of CUL/SLV exceedances and 
excursions above the flat part of the curves and other lines of 
evidence. 

The RA Report has been updated to address 
individual data points. Added assessment of 
TSS and the magnitude and frequency of 
RPC exceedances is not needed to finalize 
the RA Report and has typically been 
conducted as part of the DEQ source 
control evaluations for individual sites. 
Detailed information from DEQ’s source 
control decisions has not been repeated in 
the RA Report.

Specific Comment 33 – Total suspended solids is an indicator of 
potential load to sediment (recontamination), and is therefore an 
important parameter to include, either in the Final RA Report or 
in any future assessments.

A TSS curve (Figure 5.3-11d) and associated discussion was 
added to Section 5.3.5.1 of the Final  RA Report

B.2 Appendix B.4, Contaminant Properties, Organic Carbon 
Partition Coefficient, page B-14: Provide a source/rationale 
for the statement that “PCB 105 as the middle of the 209 
congeners represents the average properties ”. PCB partition 
coefficients are not just related to molecular weight and 
parameters such as planarity play a role in the sorption 
capacities of PCB congeners. 

It was suggested by Dr. Danny Reible’s 
group that a mid-range molecular weight 
PCB and lower molecular weight PCB be 
used as a range for the modeling effort in 
the RA. We believe this creates a 
reasonable representation of a conservative 
range for the simulations performed for the 
RA. This can be revisited in RD, as 
appropriate.

Appendix B.4 Comment 2 – Revise the text to note that PCB 105 
represents a mid-range molecular weight congener. EPA believes 
the statement that PCB 105 represents “average properties” is 
misleading unless the RM11E Group provides a source for this 
statement.

Appendix B.4 text has been revised as suggested.
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RM11E Recontamination  Assessment Report

No. EPA Comment Text 
(sent to RM11E Group on 9/5)

RM11E Group Response to EPA's 9/5 
Comments 

(sent to EPA on 9/27)

EPA Comment on RM11E Group Response 
(sent to RM11E Group on 10/22)

RM11E Group Response to EPA's 10/22 Comments 
(provided with transmittal letter and the Final RA Report)

-- A Sufficiency Summary matrix developed by EPA and DEQ was 
attached to EPA’s comments on the Draft RA Report (note that 
all future Administrative Settlement Agreement and Order on 
Consents/Statements of Work will refer to a Sufficiency 
Assessment and not a Recontamination Assessment). The 
Sufficiency matrix explicitly identifies the potential sources and 
pathways at RM11E and categorizes each source using the 
outcome categories identified in the sufficiency language 
contained in EPA’s model Statement of Work. EPA and DEQ 
believe completing the matrix is a valuable exercise to also 
ensure that there is a consensus on the status of potential sources 
at a project area such as RM11E. The goal of this matrix is to 
serve as the basis for EPA’s sufficiency determination in 
informing respondents whether cleanup can go forward and, if 
potential sources remain, how those sources should be integrated 
into the in-water design. EPA has made the determination that 
remedial design and remedial construction can move forward in 
the RM11E Project Area. EPA and DEQ are making minor 
revisions to the Sufficiency Summary matrix which will be 
provided to the RM11E Group soon. Going forward, respondents 
will be responsible to draft the Sufficiency Summary matrix at 
the Sufficiency Assessment phase and update the matrix at final 
design as a final check to ensure remedial construction can 
commence.

The updated Sufficiency Matrix that was provided by EPA and 
DEQ on 11/1 has been incorporated into the Final RA Report, as 
Table 1-3. Text references to and discussion of the Sufficiency 
Matrix have been added throughout the report, including in 
Sections 1.3.2, 7.2 and 8. Pathway conclusions and ECSI Site 
descriptions have also been updated throughout the Final RA 
Report to reflect the Sufficiency Matrix. To the extent that 
additional information becomes available to the RM11E Group, 
it will be considered, as needed, in RD and remedial action.
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1. Introduction  

The River Mile 11 East (RM11E) Group (Glacier Northwest, Inc. [Glacier]; Cargill, Inc.; 
PacifiCorp; CBS Corporation; DIL Trust; and City of Portland [City]) voluntarily entered 
into an Administrative Settlement Agreement and Order on Consent (AOC) (CERCLA 
Docket No. 10-2013-0087; April 2013 AOC; EPA, 2013), to perform supplemental remedial 
investigation and feasibility study (RI/FS) work within the RM11E Project Area (Figure 1-1). 
These investigations are supplementary to and consistent with investigations conducted for 
the RI/FS of the Portland Harbor Superfund Site (Portland Harbor). 

Pursuant to the April 2013 AOC, the Final Supplemental Remedial Investigation/Feasibility 
Study Field Sampling and Data Report (GSI, 2014), Final Porewater Characterization Report (SEE 
et al., 2015), and Draft Implementability Study Report (ISR; DOF et al., 2015) have been 
submitted and approved by the U.S. Environmental Protection Agency (EPA)1. This 
Recontamination Assessment (RA) Report is the final major deliverable required by the 
April 2013 AOC. 

The April 2013 AOC assumed the RA would be completed in advance of the Portland 
Harbor Record of Decision (ROD) using preliminary remediation goals (PRGs) and other 
relevant information from the Draft Portland Harbor FS Report. However, because of the 
uncertainty in the establishment of PRGs during the FS, EPA and the RM11E Group agreed 
in March 2015 that the RM11E RA should be put on hold until the sediment cleanup levels 
(CULs) were finalized in the Portland Harbor ROD. The final list of Portland Harbor CULs 
was presented in Table 17 of the ROD, released in January 2017 (EPA, 2017a), which 
prompted the RA to be restarted. This delay also allowed additional time for continuing 
work of the Oregon Department of Environmental Quality (DEQ) on upland source control 
evaluations; that work and those conclusions provide relevant information to the RM11E 
RA. 

1.1 Project Area Description 
The RM11E Project Area is defined in the Statement of Work (SOW) included in the April 
2013 AOC and shown in Figure 1-1. The RM11E Project Area lies between approximately 
River Mile (RM) 10.9 and RM 11.6 along the east bank of the Willamette River and covers 
approximately 36 acres, including just more than 3 acres of riverbank between 13 feet  North 
American Vertical Datum of 1988 (NAVD88) and the top of the bank2. The RM11E Project 
Area sits at the most upstream portion of Portland Harbor. Upstream of the RM11E Project 
Area is downtown Portland. 

As in much of Portland Harbor, the river in the vicinity of RM11E was modified and 
specifically deepened to make it useable for navigation and commercial shipping 

                                                      
1 The July 2015 ISR was submitted as a draft report to EPA. EPA provided comments in a May 2017 letter, indicating that no 
revisions of the report were required, but that comments should be considered during the remedial design (RD). 
2 See Section 5.1 for additional explanation of riverbank areas and elevation references. 
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operations. Certain shoreline areas have been filled and riverbanks armored in conjunction 
with development of waterfront properties. The upland area adjacent to the RM11E Project 
Area is currently developed with commercial and industrial facilities, roadways and 
railways, and an electrical substation. The RM11E Project Area contains several active docks 
associated with current operations at waterfront properties, including Cargill, Glacier, and 
Ross Island Sand & Gravel (RIS&G). 

Other exposed in-water structures include fields of remnant pilings, dolphins, and similar 
structures placed in the river for navigational, operational, or engineering purposes. 
Multiple stormwater outfalls and two submarine cable crossings are also present in the 
RM11E Project Area (Figure 1-1 and Section 6.4.1). 

Prior to shoreline filling and development to the current condition, a portion of the 
waterfront area was occupied by shipways and docks used by the Albina Engine and 
Machine Works, a shipyard that was active during World War I, World War II, and into the 
1970s. Other historical upland uses draining to the RM11E Project Area included 
commercial and industrial facilities, docks and wharfs, roadways and railways, and 
electrical facilities including a substation and equipment repair facilities. 

1.2 Project Objectives  
The overall objective of this RA Report is to evaluate the potential for recontamination in the 
RM11E area before the design begins so that additional source control actions beyond those 
already in progress or design approaches can be taken to help mitigate recontamination 
potential. Specific objectives of the RA Report are:  

• Evaluate upland pathways (stormwater, groundwater, and riverbank erosion) and 
in-water pathways (inflows from upriver, resuspension of bedded sediments, 
porewater, and overwater structures and activities) to identify potential sources of 
recontamination and factors that may impact remedy effectiveness. 

• Evaluate whether current potential sources and pathways are adequately 
investigated and controlled. 

• Present limitations of the evaluation and identify remaining data gaps. 

The approach and methodology used to meet these objectives are provided in Section 2 of 
this RA Report. 

1.3 Integration of In-River CERCLA Remedy and Upland 
Source Control Program 

EPA is the lead agency for the Portland Harbor in-water cleanup and DEQ is the lead 
agency for upland cleanup pursuant to a 2001 Memorandum of Understanding (MOU) 
among EPA, DEQ, state and federal natural resource agencies, and six tribal nations (MOU 
Participants). Pursuant to the MOU, DEQ uses state cleanup authority to identify and 
control upland sources of pollution to the river that may be a source of recontamination 
after the sediment remedy is performed. 
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EPA and DEQ developed a source control strategy to identify, prioritize, and control 
potential sources of contamination to the river: the Portland Harbor Joint Source Control 
Strategy (JSCS; DEQ and EPA, 2005). Using this framework, DEQ has overseen hundreds of 
source control investigations in upland areas adjacent to and upriver of Portland Harbor 
including a significant amount of work in the RM11E upland area by RM11E Group 
members and others. DEQ has specifically evaluated whether properties within the RM11E 
upland area are likely to be a source of recontamination to the sediments. This RA will refer 
to DEQ's JSCS work and conclusions and relies on the assumption that DEQ will remain the 
lead agency for identifying and controlling upland sources of pollution. 

1.3.1 In-River CERCLA Remedy Framework  
DEQ’s source control work is intended to prevent recontamination of Portland Harbor from 
potential upland sources and support the in-water remedial actions to achieve CULs and 
remedial action objectives (RAOs; shown in Table 1-1). The Portland Harbor ROD defines 
CULs as “the long-term contaminant concentrations that need to be achieved by the 
remedial alternatives to meet RAOs.” CULs were established for multiple media and 
contaminants of concern (COCs) based on human and ecological risk thresholds, applicable 
or relevant appropriate requirements (ARARs), and background concentrations (in 
sediment only). For sediment, when risk-based thresholds were less than background for a 
given contaminant, background concentrations were selected as the CUL. For surface water, 
groundwater, and fish tissue, EPA did not establish background concentrations and, 
therefore, some risk-based CULs or fish tissue targets in the ROD may be lower than 
background concentrations and thus may not be achievable. Compliance with the CULs is 
expected to be measured over appropriate spatial scales, yet to be determined, and not on a 
point-by-point basis. 

The Selected Remedy in the ROD designated approximately 9.8 acres for active remediation 
at RM11E based on exceedances of remedial action levels (RALs) and principal threat waste 
(PTW) cleanup thresholds of the following focused COCs: polychlorinated biphenyls 
(PCBs), DDx3, total polycyclic aromatic hydrocarbons (PAHs), and several dioxin/furan 
congeners. The nearshore and navigation channel4 RALs and applicable PTW cleanup 
thresholds identified in Table 1-2 are higher than CULs and are defined by EPA as 
“contaminant-specific sediment concentrations of focused COCs used to identify areas 
where capping and/or dredging will be conducted in order to reduce risks more effectively 
than ENR (enhanced natural recovery) or monitored natural recovery (MNR).” The areas 
designated in the ROD for active remediation are termed sediment management areas 
(SMAs)5. Once the active remediation is complete, the remaining sediment will be 
remediated via MNR. The MNR process is influenced by many factors. The ability of MNR 
to achieve CULs is assumed in the ROD and will be confirmed through long-term 
monitoring across the entire Portland Harbor from RM 1.9 to RM 11.8 (i.e., Site-wide).  

                                                      
3 DDx is the sum of dichlorodiphenyltrichloroethane (DDT) and breakdown compounds dichlorodiphenyldichloroethane (DDD) 
and dichlorodiphenyldichloroethylene (DDE). 
4 A federal navigation channel, with an authorized depth of -40 feet (ft) Columbia River datum (CRD), extends from the 
confluence of the lower Willamette River with the Columbia River to RM 11.6. 
5 Refer to Section 4.5 of this RA Report for additional detail about SMAs within the RM11E Project Area. 
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1.3.2 Upland Source Control Status and DEQ Conclusions 
The most recent Portland Harbor Upland Source Control Summary Report describes source 
control actions completed to date and determines recontamination potential by individual 
site and by study areas known as georegions (DEQ, 2016a). In the Albina georegion, a 
portion of which drains into the RM11E Project Area (Figure 1-2), DEQ has concluded that 
the potential for sediment recontamination and unacceptable risk to aquatic receptors is low 
and source control has sufficiently been achieved to allow the in-water remediation work to 
proceed. DEQ further concludes that for the Portland Harbor study area as a whole, 
“regardless of where in-water remedial actions are implemented and which CULs are used 
to assess recontamination and risk to river receptors, source control efforts in the uplands 
surrounding and upriver of the study area will be sufficient to prevent sediment 
recontamination and unacceptable risk to receptors from upland-related discharges. 
Therefore, implementation of the proposed in-water remedial actions should go forward” 
(DEQ, 2016a). 

A Sufficiency Assessment Summary matrix developed by EPA and DEQ was attached to 
EPA’s September 5, 2018, comments on the Draft RA Report (EPA, 2018c; Appendix A). An 
updated version of that matrix was provided by EPA and DEQ on November 1, 2018 (EPA 
and DEQ, 2018; Appendix A) as a follow-up to the conditional approval letter provided on 
October 22, 2018 (EPA, 2018e; Appendix A). The updated matrix has been incorporated into 
this Final RA Report as Table 1-3. The matrix identifies the potential sources and pathways 
at RM11E and categorizes the status of each source. The matrix provides EPA’s sufficiency 
determination whether cleanup can go forward. EPA has made the determination that 
remedial design (RD) and remedial construction can move forward in the RM11E Project 
Area (EPA, 2018e; Appendix A).  

1.4 Report Organization 
This RA Report is organized into the following sections: 

• Section 1. Provides an introduction to the project and regulatory setting and 
identifies the report objectives and organization. 

• Section 2. Describes the approach used to assess the significance and likelihood that 
recontamination may occur for each pathway.  

• Section 3. Describes the screening process used to identify a subset of the Portland 
Harbor COCs that have the potential to recontaminate remediated sediment in the 
RM11E Project Area (i.e., RM11E recontamination potential chemicals [RPCs]). 

• Section 4. Provides an overview of the conceptual site model (CSM) components 
relevant to recontamination. It also describes the site setting, identifies areas where 
active sediment remediation is anticipated, and describes the distribution of RPCs in 
sediment. 

• Section 5. Discusses the recontamination potential from the following upland 
pathways: bank erosion (Section 5.1), groundwater (Section 5.2), and stormwater 
(Section 5.3). 
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• Section 6. Discusses the recontamination potential from the following in-water 
pathways: incoming upriver sediment suspended in surface water (Section 6.1), 
natural and anthropogenic sediment resuspension (Section 6.2), advection of 
groundwater through contaminated sediment (i.e., porewater; Section 6.3), and 
existing structures and overwater activities (Section 6.4). 

• Section 7. Summarizes the conclusions of the upland (Section 5) and in-water 
(Section 6) pathway evaluations and discusses the relative implications of potential 
recontamination by RPCs. It also describes the limitations and uncertainties of this 
RA. 

• Section 8. Provides recommendations for the areas that are recommended for further 
evaluation during RD and discusses the next steps on the project. 

• Section 9. References cited. 

Supporting information is provided in the following appendices: 

• Appendix A  EPA Communications 

• Appendix B  Supplemental Information 
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2. Recontamination Assessment Approach  

This RA is based on the technical framework of the Portland Harbor ROD and specific 
conditions in the RM11E Project Area. For the purpose of this assessment, recontamination 
is assumed to occur when, after remediation, surface sediment accumulates COCs that 
exceed CULs over an appropriate time frame and spatial scale. If the long-term trend 
analysis indicates that average concentrations are increasing, Site-wide and RM11E Project 
Area conditions (including the effectiveness of the remedy and source control issues) will be 
assessed against cleanup goals (i.e., RAOs; Table 1-1) to determine if recontamination is 
occurring.  

In applying this definition, it is important to consider that the Portland Harbor ROD’s 
Selected Remedy allows for large areas where surface sediment6 concentrations exceed 
CULs to be left in place and be allowed to naturally attenuate and degrade over many years 
(i.e., MNR). During the attenuation period, sediment that remains in place with COC 
concentrations below RALs but exceeding CULs may be mobilized and some of this 
contaminated material may be deposited on the remediated sediment surface within the 
RM11E Project Area. This redistribution of contaminated sediment is a component of the 
Selected Remedy rather than a source of recontamination. 

RAL exceedances are also not an indicator of recontamination. RALs are strictly engineering 
criteria for defining areas where active remediation is required under the ROD.  

The assessment of remedy effectiveness and recontamination will be determined during 
long-term monitoring to establish recovery rates and the eventual equilibrium 
concentrations in surface sediment over large areas extending well beyond SMA footprints. 
This assessment is typically evaluated by EPA during the 5-Year Review cycles. Given this 
complex framework, recontamination potential at RM11E is evaluated in a semi-quantitative 
manner in this RA Report. RALs and CULs are referred to as points of reference in this RA 
because of their importance to the remedy; however, it is important to state that these 
criteria should not be considered benchmarks to determine whether recontamination will 
occur. Rather, these two criteria are part of a weight of evidence recontamination evaluation.  

The steps of the RA approach are summarized as: 

• Identify Recontamination Potential Chemicals (RPCs; Section 3). To determine 
those contaminants posing a risk of recontamination, this RA Report first conducts a 
screening of existing surface sediment data in the RM11E Project Area to identify 
COCs that are present at levels exceeding the CULs listed in Table 17 of the Portland 

                                                      
6 For consistency with the Final RI and Final FS Reports, depths for sediment data have been categorized as follows: surface 
sediments are defined as samples with a start depth of zero and end depth of less than or equal to 40 centimeters (cm). All 
other samples are considered to be subsurface sediments. (EPA, 2016a; EPA, 2016b). Note that the majority of surface 
sediment samples were collected within the upper 30 cm (approximately 1 foot), which is the portion of the sediment column 
that has the highest potential to be disturbed or transported under typical natural or anthropogenic conditions occurring in the 
river. 
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Harbor ROD. The underlying assumption for this approach is that surface sediment 
concentrations are a reflection of the integrative contributions of all historical and 
current contaminant pathways.  

• Develop a Recontamination Conceptual Site Model (CSM; Section 4). The CSM in 
this RA includes a description of the site setting and identifies the following two 
groups of potential recontamination pathways:  

o Potential upland pathways, which consist of bank erosion, groundwater, and 
stormwater (Section 5)  

o Potential in-water pathways, which consist of upriver suspended sediments 
and surface water entering the RM11E Project Area, resuspension and 
redeposition of bedded sediment within the RM11E Project Area, advection 
of groundwater through contaminated sediments (porewater), and existing 
structures and overwater activities (Section 6) 

• Recontamination Pathway Evaluation (Sections 5 and 6). The recontamination 
evaluation is somewhat different for each pathway depending on the physical 
characteristics of that pathway and the relevance and amount of available 
supporting information. In general, each pathway evaluation begins with a 
description of the physical setting and sample results to gain an understanding of 
the potential relevancy of the pathway to the in-water sediment conditions and 
future remediated surfaces (i.e., the SMA footprints) in the RM11E Project Area. 
Applicable RPC data are then screened against CULs and RALs (where available) for 
the purpose of evaluating existing conditions in each pathway. Areas that may 
warrant additional consideration are identified for further consideration in RD.  

• Conclusions and Recommendations (Sections 7 and 8). Conclusions are provided 
regarding each pathway’s potential to contribute RPCs to the RM11E Project Area at 
concentrations that may impact the ability to achieve CULs or result in 
recontamination. These conclusions are semi-quantitative. A weight of evidence 
approach is used because there are many factors, such as loadings from upriver 
areas, which are being evaluated by DEQ and other parties. Limitations and 
uncertainties are discussed and areas recommended for further evaluation during 
RD are summarized.  
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3. Identification of RPCs  

The screening process described in this section was first presented to EPA and MOU 
Participants in January 2015 and was initially based on comparison of RM11E surface 
sediment data to PRGs and background values being used during development of the Draft 
Portland Harbor RI/FS reports. Given the uncertainty in the PRGs, EPA and the RM11E 
Group agreed in March 2015 to put the RM11E RA on hold until the sediment PRGs were 
finalized (EPA, 2015; Appendix A). The final list of Portland Harbor COCs and the CULs 
associated with those chemicals, by media, are presented in Table 17 of the Portland Harbor 
ROD, released in January 2017 (EPA, 2017a). The RM11E Group updated the RPC screening 
materials based on the ROD CULs and provided the updated results to EPA on June 14, 
2017, with follow-up discussion occurring during a June 21, 2017, meeting in Portland, 
Oregon. Following review of the materials by EPA and MOU Participants, EPA issued a 
conditional approval letter of the screening process described below on August 14, 2017 
(EPA, 2017b; Appendix A).  

3.1 COC Screening Approach  
The RPC identification process relies on screening available surface sediment data from 
within the RM11E Project Area against the Portland Harbor CULs for COCs in sediment. 
The technical basis for this approach is that the current RM11E surface sediment 
contamination represents an integration of all potential recontamination sources. COCs that 
are present in surface sediment at concentrations greater than CULs are an RPC and 
retained for more detailed evaluation at a pathway level. Chemicals with concentrations less 
than CULs are not RPCs. The retained RPCs are carried forward into the upland and in-
water pathway evaluations discussed in Sections 5 and 6, respectively. 

3.2 COC Screening Process  
The three-step COC screening process and resultant identification of RPCs are described in 
the following sections and shown in Figure 3-1. 

3.2.1 Step 1: Point-by-Point Screening 
The first step in the COC screening process was to compare surface sediment data collected 
within the RM11E Project Area to the CULs established for all 26 Portland Harbor COCs in 
sediment (from Table 17 of the Portland Harbor ROD). COCs were retained in Step 1 of the 
screening process if there were detected surface sediment concentrations that exceeded the 
CUL (Table 3-1) and those detected exceedances (1) occurred in greater than 5 percent of the 
surface sediment samples, and (2) had a magnitude of exceedance that was greater than 
three times the CUL (Table 3-2). As shown in Figure 3-1, 18 COCs were carried forward to 
Step 2 of the screening process. 
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3.2.2 Step 2: SWAC Screening  
The second step of the COC screening process was using a surface area weighted average 
concentration (SWAC) instead of individual sample results to determine if the average 
surface sediment concentration for a given COC in the RM11E Project Area exceeded its 
respective CUL. SWACs were calculated in ArcGIS based on the Natural Neighbor 
interpolation method with 10-foot grid cells. All available surface sediment data were used 
in the interpolation and the SWAC represents the mean concentration within the following 
three boundaries7 (as illustrated in Figure 3-2): 

1. Former Area of Potential Concern (AOPC) 25 boundary, which is consistent with the 
in-water portion of the RM11E Project Area (i.e., sediment at an elevation less than 
13 feet NAVD88) presented in the April 2013 AOC/SOW (EPA, 2013) and amended 
2018 AOC/SOW (EPA, 2018a).  

2. The RM11E Sediment Decision Unit (SDU) boundary presented in Figure 29 of the 
ROD (EPA, 2017a). 

3. A 1-RM boundary representing the bank-to-bank area from RM 10.8 to RM 11.8 
(upriver end of Portland Harbor). 

If the COC SWAC for one or more of three of these areas was greater than the CUL, that 
chemical was retained as an RPC in Step 2. As shown in Table 3-3 and Figure 3-1, 11 COCs 
were carried forward in the screening process. 

3.2.3 Step 3: Pesticide Data Evaluation 
As described in Section 3.3.2.4 of the RM11E Final Supplemental RI/FS Work Plan (Work Plan; 
GSI and DOF, 2013), 12 archived RM11E sediment samples were re-analyzed to assess the 
degree of bias in the conventional organochlorine pesticide results in a subset of surface, 
subsurface, and settleable suspended sediment samples using a more accurate analytical 
method. The 12 sediment samples selected for follow-up analyses had total PCB 
concentrations ranging from 71.9 to 6,200 micrograms per kilogram (ug/kg) and also had 
elevated detected or non-detected pesticide values using the conventional pesticide method 
performed by gas chromatography/electron capture detection (GC/ECD), primarily using 
SW-846 Method 8081A (EPA 8081A). These 12 archived samples were submitted for 
pesticide re-analysis using a high resolution gas chromatography/tandem mass 
spectrometry (GC/MS/MS) method (EPA 1699M) to evaluate possible interference from 
other chlorinated compounds (such as PCBs). Similarly, as part of the RM11E Supplemental 
RI/FS, three sediment sample locations were re-sampled (i.e., re-occupied) and analyzed for 
pesticides by the high-resolution GC/MS/MS method.  

The results from the 12 re-analyzed samples were compared to evaluate the percent 
reduction between the data sets. The upper portion of Table 3-4 shows this percent 
reduction based on the 95 percent upper confidence limit (UCL), which was calculated with 
EPA’s ProUCL software using the sample mean for the 12 re-analyzed samples. The lower 
portion of Table 3-4 shows the percent reduction based on the average concentration of the 

                                                      
7 Note that all three boundaries are clipped vertically to a maximum elevation of +13 feet NAVD88 to include surface sediment 
results. Soil data collected from the “riverbank areas” situated between +13 feet NAVD88 and the top of bank are not included. 
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12 re-analyzed samples. As shown in Table 3-4, the percent reduction observed using both 
sets of statistics was similar and ranged from 84.0 to 98.8 percent for the three remaining 
Portland Harbor pesticide COCs (i.e., dieldrin, total DDx, and total chlordane). These 
findings indicate that most of the previously reported elevated pesticide concentrations 
were biased high. This bias is illustrated in Figure 3-3 for the 12 re-analyzed samples and 3 
re-occupied sediment stations. 

Because samples with elevated detected or non-detected pesticide and total PCB results 
were selected for analysis, it is uncertain how the matrix interference affects the sample 
results at low concentrations. It is clear, however, that the interference is significant at 
concentrations greater than RALs, and likely CULs. If the percent reduction based on the 95 
percent UCL or average concentrations were applied to the individual pesticide results from 
the RM11E Project Area, then the predicted SWACs would be less than the associated CULs 
(Table 3-4).  

Following the January 2015 presentation of the RM11E COC screening process to EPA and 
MOU Participants, EPA requested copies of all RM11E pesticide data and supporting 
graphics. After performing an independent evaluation of the data, EPA agreed that total 
chlordanes, dieldrin, and total DDx (i.e., sum of total DDD, DDE, and DDT) are not RPCs in 
the RM11E RA. Should pesticide analysis be conducted as part of future monitoring efforts, 
the high-resolution GC/MS/MS method should be used to avoid generation of biased high 
results. 

3.2.4 Identification of RPCs 
As shown in Figure 3-1, the following eight COCs have been identified as RM11E RPCs:  

• Total PCBs 

• Four dioxin/furan congeners: 

o 1,2,3,4,7,8‐hexachlorodibenzofuran (HxCDF) 

o 1,2,3,7,8‐pentachlorodibenzo-p-dioxin (PeCDD) 

o 2,3,4,7,8‐pentachlorodibenzofuran (PeCDF) 

o 2,3,7,8‐tetrachlorodibenzo-p-dioxin (TCDD) 

• Arsenic 

• Bis(2-ethylhexyl) phthalate (BEHP) 

• Total petroleum hydrocarbons (TPH) Diesel (a.k.a., diesel-range hydrocarbons) 

These RPCs are present in surface sediment at concentrations greater than CULs and 
retained for more detailed evaluation at a pathway level per EPA’s conditional approval 
letter (EPA, 2017b; Appendix A). A general description of the nature and extent of the RPCs 
in sediment within the RM11E Project Area is provided in Section 4.6. The recontamination 
potential for the individual RPCs is discussed in the upland and in-water pathway 
evaluations in Sections 5 and 6, respectively.  
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4. Recontamination Conceptual Site Model 

This section provides a description of how the RM11E Project Area sediment remedy has the 
potential to become recontaminated. It focuses on physical pathways that have the potential 
to transport RPCs to the RM11E Project Area following remedy implementation. It also 
describes the site setting and the nature and extent of RPCs. Contaminant fate and transport 
mechanisms are further discussed as part of the pathway evaluations presented in Sections 
5 and 6. 

4.1 Identification of Recontamination Pathways 
An overview of the pathways and mechanisms that have the potential to recontaminate the 
completed sediment remedy is illustrated in Figure 4-1. These recontamination pathways 
are briefly summarized below and additional descriptions of the physical characteristics and 
transport mechanisms associated with each pathway and an evaluation of the potential 
impacts associated with each pathway are provided in the sections noted. 

• Upland Pathways (Section 5) 

o Bank Erosion (Section 5.1). COCs in riverbank soils and/or debris have the 
potential to be eroded and/or transported onto the RM11E surface sediment 
by overland flow, wind, wave erosion, or mass wasting.  

o Groundwater (Section 5.2). Dissolved phase upland groundwater plumes 
(e.g., the Tarr, Inc. [Tarr], volatile organic compound [VOC] plume) have the 
potential to migrate and impact surface sediment COC concentrations in the 
Willamette River. The migration of COCs via groundwater to surface 
sediment is controlled by chemical and physical processes such as diffusion, 
dispersion, sorption, and degradation. 

o Stormwater (Section 5.3). COCs in stormwater have the potential to impact 
surface sediment COC concentrations. Runoff of precipitation that falls onto 
the upland area is transported to the Willamette River shoreline primarily 
through stormwater conveyance systems that discharge at the 10 active 
stormwater outfalls in the RM11E Project Area, as well as by overland runoff. 
Upland surfaces contacted by the stormwater runoff are a potential source of 
COCs that may be transported to the river in dissolved or suspended solid 
form.  

• In-Water Pathways (Section 6) 

o Upriver (Suspended Sediment in Surface Water; Section 6.1). Surface water 
entering the RM11E Project Area from upriver may contain COCs in 
suspended and bed load sediments, as oily films, or in dissolved form. These 
incoming COCs have the potential to be redeposited in the RM11E Project 
Area and thus recontaminate surface sediment.  
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o Resuspension (Natural and Anthropogenic; Section 6.2). COCs in RM11E 
bedded sediment have the potential to be resuspended and redeposited 
(potentially repeatedly) because of tidal fluctuations, waves, flood events, 
and/or through anthropogenic activities (e.g., scour from marine vessel 
propeller wash). The Selected Remedy allows surface sediment with 
concentrations below RALs to remain in place, and contemplates that MNR 
will eventually result in reduction of contamination to CULs. Redistribution of 
surface sediments below applicable RALs is a component of the Selected 
Remedy rather than a source of recontamination. However, exposure and 
resuspension of subsurface sediments above applicable RALs could contribute 
to recontamination.  

o Advection of Groundwater through Contaminated Sediment (Porewater; 
Section 6.3). Interstitial water contained within sediment is referred to as 
porewater, and is a potentially relevant exposure medium for surface 
sediment recontamination. COCs may partition into porewater from impacted 
subsurface sediments and then back into surface sediments, increasing the 
concentration of COCs in surface sediment through the process of desorption 
and sorption. The partitioning process is complicated and depends on the type 
of chemical and the geochemistry of the sediment and the groundwater. 
Recontamination via this pathway would be through advection of the COCs 
desorbed from subsurface sediments to the remediated surface sediment. 

o Existing Structures and Overwater Activities (Section 6.4). As noted above, 
the RM11E waterfront includes active docks and other in-water structures 
(e.g., dolphins and remnant pilings). This category also includes a submarine 
electric power cable crossing and fiber optics cable crossing that extend 
through the RM11E Project Area and across the Willamette River (Figure 1-1). 
COCs that could be present on these structures and the overlying Fremont 
Bridge (e.g., paint, hydrocarbons, and creosote) are potential sources of 
recontamination to local sediment through mechanical processes, such as 
abrasion, or chemical processes, such as leaching. Spills or releases from 
waterfront or overwater activities, including recreational or commercial boats, 
are also potential sources of recontamination.  

4.2 Upland Properties and Land Use 
For purposes of this RA, the RM11E upland area is defined as the adjacent land area that 
currently has one or more potential pathways to the RM11E Project Area. The upland area 
encompasses the shoreline properties (Figure 1-1), the current stormwater drainage area 
(Figure 1-2), and any contaminated groundwater plume that may extend beyond the 
stormwater drainage area. Because the RA is focused on evaluating current and future 
sources of recontamination to the river, the upland area does not include the approximate 
150 acres of historical stormwater drainage areas to City outfalls OF43 and OF44A that were 
diverted to the eastside combined sewer overflow (CSO) abatement tunnel (Eastside CSO 
Tunnel) in 2011 and which do not discharge to the Project Area other than in infrequent 
overflow events. As described in the Work Plan, these former drainage areas included the 
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following DEQ Cleanup sites: Campbell Dry Cleaner/ Environmental Cleanup Site 
Information (ECSI) #5680, Kenton Foundry/ECSI #5758, Master Chemical/ECSI #1302, 
PacifiCorp Knott Substation/ECSI #5117, Tarr/ECSI #1139, and Westinghouse/ECSI #4479. 
The DEQ ECSI website can be utilized to track activities and source control decisions on 
these cleanup sites (DEQ, 2018a). 

The upland area shown in Figure 1-2 includes waterfront and inland acreage within the 
historical Albina district, which has had commercial and industrial operations since the late 
1800s. Current land use in this area is a mix of heavy industrial, light industrial, commercial, 
major transportation (i.e., freeways), railways and streets, as described below. Because of 
their potential as a source of contaminants, this RA Report also includes an inventory of 
DEQ cleanup sites and sites with National Pollutant Discharge Elimination System (NPDES) 
permits in the upland RM11E Project Area.  

• Waterfront Properties. The RM11E waterfront area currently consists of seven 
properties, as shown in Figure 1-1. These waterfront properties currently contain 
industrial operations, artist studios, and vacant land. Potential contaminant 
pathways to the river from these properties include bank erosion, groundwater 
migration, and stormwater runoff directly to the river or discharged via stormwater 
outfalls, and direct inputs from overwater or shoreline activities. 

• Non-Waterfront Properties. The upland area currently includes a variety of land 
uses, which include active industrial/commercial facilities (e.g., an electrical 
substation, metals fabrication, light manufacturing, and a recycling facility), a rail 
yard, offices, print shops, artist studios, and other commercial businesses. The area 
also includes a railroad corridor, a light-rail corridor, portions of interstate freeways 
and onramps, and paved streets. Potential contaminant pathways to the river from 
the non-waterfront area include groundwater migration, and stormwater runoff 
discharged via outfalls. 

• DEQ Cleanup Sites. Eleven sites8 are currently listed under DEQ’s Cleanup 
Program within the RM11E upland area as defined above and shown on Figure 1-2; 
these sites are identified in Figure 4-2 and listed in Table 4-1. In its Portland Harbor 
Upland Source Control Summary Report (DEQ, 2016a), DEQ concludes that with one 
exception (the groundwater pathway at the Tarr facility), all pathways from upland 
sites to the river in the Albina georegion9 are low priority for source control, and that 
the potential for each of these sites to recontaminate the river is low. In fall 2018, 
DEQ identified a failing retaining wall on the south side of the
property as an additional potential source that is not sufficiently assessed or 
controlled (Table 1-3). DEQ is reportedly working with Oregon Department of 
Transportation (ODOT)to implement abatement measures to prevent migration of 
the wall fill material (asphalt grindings) to the river (EPA and DEQ, 2018; Appendix 
A). In addition, a property at 2100 N. Albina Street (in City Basin 43) entered the 

                                                      
8 Not including the ODOT Portland Harbor facility and City Portland Harbor outfalls, which are evaluated separately by DEQ in 
the Portland Harbor Upland Source Control Summary Report (DEQ, 2016a). 
9 As shown in Figure 1-2, the A bina georegion encompasses a larger area than the RM11E Project Area upland. 
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DEQ Cleanup Program in 2018 to conduct a source control evaluation as part of a 
DEQ Prospective Purchaser Agreement (PPA; DEQ, 2018b). 

• NPDES-Permitted Facilities. Three sites with direct discharges to the RM11E Project 
Area have active 1200-Z NPDES permits, as shown in Figure 4-2 (Central Premix 
[Sakrete property], Glacier, and TEMCO [Cargill property]). KF Jacobsen & Co. 
[RIS&G property] has a 1200-A NPDES permit, but has no discharge point to the 
river; stormwater either infiltrates or is collected onsite for process use (SLR, 2016). 
The Union Pacific Railroad (UPRR) Albina Yard also has an active 1200-Z permit, 
and although it has no direct discharges to the RM11E Project Area, the 
southernmost portion of this site drains to the City’s outfall OF45. NPDES-permitted 
sites are required to meet the applicable statewide benchmarks for metals and 
conventional parameters under the 1200-A or 1200-Z permit (DEQ, 2016b, 2017a). 
Under the 1200-Z permit, facilities are also required to monitor total suspended 
solids (TSS) and impairment parameters, which include PCBs and PAHs relevant to 
this area. In addition, the City and ODOT operate under NPDES Municipal Separate 
Storm Sewer System (MS4) stormwater permits that cover the drainage areas to their 
respective outfalls. 

 

4.3 Recent Environmental Incidents in RM11E Project Area 
On May 14, 2017, after the completion of the Implementability Study Report (ISR; DOF et 
al., 2015), there was a significant fire at the warehouse (Figure 1-1). Fire crews 
worked for several days extinguishing the fire. Much of the warehouse was over water, 
approximately 30 feet above the Willamette River surface, supported by vertical pilings 
driven into the bank and the river bottom. The fire destroyed the structure above the pilings 
leaving ash, charred planks and timbers, sheet metal debris, and asbestos-containing 
material on the remaining unstable subfloor decking. Although the subfloor decking 
remained standing after the fire, the support piles, pile caps, and stringers were severely 
compromised because of the fire. Significant volumes of debris from the warehouse were 
discharged to the river. EPA indicated that it conducted upland removal actions to address 
asbestos-containing material. EPA collected samples from the area to evaluate shoreline 
conditions. EPA and DEQ concluded that the riverbank has been adequately stabilized with 
the placement of crushed rock during the Time Critical Removal Action and does not 
present a recontamination risk that would prevent the RM11E Group from moving forward 
with RD at the RM11E Area (EPA, 2018d; Appendix A). DEQ designated this as a new ECSI 
Site (ECSI 6225) called the “Riverstreet Warehouse Fire.” Table 1-3 reflects EPA and DEQ’s 
determination that riverbank sources have been sufficiently controlled. The RM11E Group 
evaluated the EPA data and identified RAL and CUL exceedances in the unarmored 
riverbank soil (RM11E Group, 2018). The RM11E Group notes a lack of adequate soil data in 
the unarmored portions of the riverbank underneath and adjacent to the former warehouse 
to determine whether those areas may pose recontamination risk to the RM11E in-water 
remedy.   

On January 22, 2018, an oil spill occurred at the UPPR Albina Yard (Figure 4-2). The oil 
spilled onto the road, reached the City’s stormwater system and discharged to the 
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Willamette River through stormwater outfall OF45. Emergency response was initiated as 
crews plugged the storm drain, pumped contaminated water from the river, and deployed 
absorbent pads and booms to the area (ch2m, 2018). Sampling of oil and soil related to the 
UPRR oil release shows elevated RPC (arsenic, TPH) concentrations in the samples (ch2m, 
2018).  

In its October 22 letter regarding the removal action sampling at the Site, EPA 
indicated that, “to the extent there are any data gaps present in this area they should be 
incorporated into the design studies to be identified and presented in the Basis of Design 
Report currently under preparation by the RM11E Group.” As directed, the RM11E Group 
will, as a part of the Basis of Design Report (BODR), evaluate whether there is a data gap in 
sediment and soil underneath and adjacent to the former warehouse and OF45 based on the 
RAL and CUL exceedances observed in EPA and UPPR’s riverbank soil samples. These 
areas may be identified for further investigation by the RM11E Group as part of the RD 
activities. 

4.4 In-Water Physical Conditions 
4.4.1 Hydrology and Hydrodynamics 
Hydrologic conditions in the Willamette River may also influence recontamination potential 
in the RM11E Project Area. The Lower Willamette River watershed is shown in Figure 4-3. 
This reach of river is controlled by a variety of natural and anthropogenic factors, including 
contributing flows from the Willamette River Basin, tidal fluctuation from the Columbia 
River estuary, operation of dams on the Willamette and Columbia Rivers, and channel 
modifications. The river dynamics affect sediment resuspension, transport, and deposition 
within the RM11E Project Area and surrounding areas.  

On a seasonal basis, the lowest stage in the Lower Willamette River is typically between 
August and early November, following spring runoff and before the beginning of the 
seasonal rains. Lower Willamette River stage and discharge rates generally increase in 
response to short-term precipitation events throughout the late fall and winter (November 
to March). River stage increases from late May through June when regional snowmelt 
increases the stage of the Columbia River, creating a hydraulic restriction at the confluence 
with the Willamette River. Regardless of the flow direction, higher current speeds occur in 
the deeper portions of the river channel, and lower speeds occur in the shallow nearshore 
areas (EPA, 2016a). Upriver and stormwater modeling was conducted in 2006 (City, 2006) to 
understand the overall contribution of Portland Harbor runoff volumes and TSS compared 
with the upriver contribution. On an annual basis, Portland Harbor runoff volumes are 
between 0.06 (wet year conditions) and 0.08 percent (dry weather conditions) of the overall 
Willamette River flows. The annual mass load of TSS in stormwater runoff contributed to 
Portland Harbor ranges from 0.13 to 1.40 percent (wet year conditions and dry year 
conditions, respectively) of total mass load of sediment to the Site.  

In addition to seasonal fluctuations, Pacific Ocean tides affect river stage and flow velocities 
in the Columbia River and Lower Willamette River, with effects extending upriver of the 
RM11E Project Area. The high tide can influence Willamette River levels by up to 3 feet in 
Portland Harbor when the river is at a low stage (EPA, 2016a). These tidal fluctuations can 

(b) (6)



FINAL Recontamination Assessment Report 
 

 
 

  PAGE 16 

result in short-term flow reversals (i.e., upriver flow) in Portland Harbor during times of 
extremely low river stage combined with a large variation in tide levels, which can occur in 
late summer to early fall. As river stage rises, the tidal effect is gradually dampened and 
disappears at river levels around 15 feet NAVD88.  

The RM11E Group performed a hydrodynamic assessment of the RM11E area to identify 
how river dynamics related to river flows, wind-generated waves, vessel wakes, and 
propeller wash may affect future RD and remedial actions in the RM11E Project Area. The 
hydrodynamic assessment is presented in Section 7 of the ISR with pertinent findings 
repeated in this RA Report to support the in-water pathway evaluations. 

4.4.2 Bathymetry and Sediment Characteristics 
As in the rest of Portland Harbor, the river channel in the RM11E reach was modified and 
deepened during the last century to make it more useable for navigation and commercial 
shipping operations. Portions of the riverbank along this reach have been filled and 
stabilized, and the active shipping berths are subject to periodic dredging to maintain 
navigational clearance for deep draft vessels. In addition to channel geomorphologic 
controls, natural erosion and depositional patterns in the RM11E Project Area may be locally 
influenced by anthropogenic processes including sediment resuspension as a result of 
shipping activities (e.g., propeller wash) and maintenance dredging. 

The channel bathymetry and surface sediment grain size from samples collected during the 
RM11E Focused Sediment Characterization in 2009 (GSI, 2009) and during the RM11E 
Supplemental RI/FS investigations in 2013 through 2015 are shown in Figure 4-4. Surface 
sediment in the RM11E area is predominately sands and gravels with less than 50 percent 
fines (i.e., silts and clays). Accumulation of sediment occurs in front of the docks, which 
drives a requirement for periodic maintenance dredging at the Cargill and Glacier facilities. 
There are notable areas with accumulated finer-grained materials along the shoreline, with 
the thickest accumulation observed between the southeastern edge of the main Glacier dock 
(RM 11.3) and northwestern portion of the main Cargill dock (RM 11.45), which creates a 
ridge of silty alluvium extending toward the channel at RM 11.35.  

The shoreline and riverbank lithology and geologic setting are further described in Section 
5.2.1 and in supplemental information provided in Appendix B-1. 

4.4.3 Preliminary Evaluation of Sediment Recovery   
As discussed in Section 2, the Portland Harbor ROD determined that portions of Portland 
Harbor with sediment concentrations greater than CULs but less than RALs will, over time 
and appropriate spatial scales, achieve RAOs and CULs by natural recovery. The 
effectiveness of this process (i.e., MNR) will depend in large part on the concentration of 
COCs on sediment entering Portland Harbor, the rate of deposition, and the degree of 
mixing of ‘cleaner’ incoming sediment with contaminated sediment remaining within the 
site. In the RM11E Project Area, the greatest source of ‘cleaner’ sediment is suspended 
sediment in surface water entering the area from upriver.  

Data on accumulation of suspended sediment in sediment trap sampling equipment were 
collected throughout Portland Harbor during the RI and reported in the Final Portland 
Harbor RI/FS Remedial Investigation Report (Final RI Report; EPA, 2016a). This information 
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shows that during high river flows, samplers positioned on both the west and east sides of 
the river at the upper end of Portland Harbor near RM 11 generally accumulated sediments 
at a higher rate than samplers positioned farther downriver within Portland Harbor. This 
pattern was less prominent as river flows and suspended sediment load decreased in late 
summer and fall. The greater accumulation observed in both the east and west stations near 
RM 11 illustrates the depositional effect caused by the widening river and slower flow 
velocities in Portland Harbor compared to upriver areas.  

Although this limited empirical information is helpful in conceptualizing sediment 
dynamics, predicting transport and deposition rates with hydrodynamic modeling is 
uncertain because of the varied and complex hydrodynamic conditions in the RM11E 
Project Area and Lower Willamette River. Because of this, the Portland Harbor ROD’s 
Selected Remedy requires long-term monitoring of suspended and bedded sediment to 
assess the effectiveness of these natural processes over many years at appropriate spatial 
scales.  

4.5 Revised SMA Footprints 
A significant amount of sediment characterization was conducted in the RM11E Project 
Area during the Portland Harbor RI/FS and supplemental investigations by the City and 
the RM11E Group. Figures 4-7a-d show bank soil, surface sediment, subsurface sediment, 
and settleable suspended sediment (sediment trap) sample locations collected in this area to 
date. Figure 4-7a is a RM11E Project Area map showing all sample locations. Figures 4-7 b-d 
are subsets of Figure 4-7a, and contain the same information, but at more refined scales with 
individual sample identifications (IDs) labeled for reference.  

Figure 30 of the Portland Harbor ROD shows SMA footprints using the EPA FS Sediment 
database for the selected Alternative F Modified remedy for the entire Portland Harbor (i.e., 
the Selected Remedy). However, those footprints do not incorporate the full RM11E data set. 
The RM11E Group updated SMA boundaries using the most current data set and the 
Portland Harbor ROD RALs as shown in Table 1-2. The RM11E Group’s mapping approach 
and SMA delineation within the RM11E Project Area were presented to EPA in a technical 
memorandum dated October 19, 2017 (Appendix A; GSI, 2017a). EPA provided comments 
on the technical memorandum in a letter dated January 26, 2018 (Appendix A; EPA, 2018b). 
In that letter, EPA requested that “all data should be considered when there are co-located 
(side-by-side) sample results available.” The RM11E Group remapped the SMA to include 
co-located results, but continue to exclude sample results from areas that were dredged 
following the collection of samples. The updated RAL exceedance areas mapped within the 
RM11E Project Area are shown in Figures 4-8 through 4-13 for the six focused COCs. The 
combined SMA footprint is shown in Figure 4-14. Comparison of SMA maps for the 
individual focused COCs illustrates the greater data density for total PCBs as compared to 
the other focused COCs. The need for additional data collection to refine SMA boundaries 
based on data density will be evaluated during RD.  

4.6 Nature and Extent of RPCs  
The eight RPCs identified in Section 3 are the focus of the recontamination pathway 
evaluations presented in Sections 5 and 6. Figures 4-15 through 4-22 show the combined 
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surface and subsurface sediment and soil RPC concentrations relative to the CULs and 
RALs (where available). Summary statistics for surface and subsurface sediment samples 
collected from within the RM11E Project Area are provided in Table 4-2. These tables 
include statistics for the percentage of detected surface and subsurface sample results that 
exceeded these potential screening criteria10.  

The greatest percentage of CUL and RAL exceedances in surface sediment are observed for 
total PCBs, followed by the dioxin and furan congeners HxCDF, PeCDD, and PeCDF. This 
finding is consistent with the Portland Harbor ROD, which identifies PCBs and 
dioxins/furans as the primary COCs in the RM11E Project Area. These four RPCs also have 
a greater percentage of detected exceedances in surface sediment versus subsurface 
sediment.  

In contrast, TCDD, Arsenic, BEHP, and TPH Diesel had CUL exceedances in less than 50 
percent of surface and subsurface sediment samples and had a relatively similar or lower 
(i.e., TCDD and BEHP) percentage of detected exceedances in surface versus subsurface 
sediment. A description of the nature and extent of RPCs in bedded sediment is provided 
below.  

4.6.1 Total PCBs 
Total PCBs are the primary contaminant driving the need for cleanup at RM11E. Total PCBs 
were detected at concentrations greater than the CULs in 92 percent of 114 surface sediment 
samples and 33 percent of 134 subsurface sediment samples. As discussed in Section 4.5, 
PCB concentrations in excess of RALs are the primary chemical driving the SMA footprint 
delineation (Figures 4-8, 4-14, and 4-15 and Table 4-2). With a few exceptions, discussed in 
Section 6.2, the distribution of PCBs is generally broader in surface sediment than in 
subsurface sediment, where concentrations greater than RALs tend to occur closer to shore 
(Figure 4-15).  

4.6.2 PeCDD  
PeCDD was detected at concentrations greater than CULs in 74 percent of 46 surface 
sediment samples and at concentrations greater than RALs in 10 nearshore (and 1 
Navigation channel) surface sediment samples located between RM 11.1 and RM 11.5. In 19 
subsurface sediment samples, PeCDD was detected at concentrations greater than CULs in 
53 percent of the samples and at concentrations greater than RALs in 8 nearshore subsurface 
sediment cores located between RM 11.1 and RM 11.4 (Figure 4-16). The subsurface 
concentrations of PeCDD are greater along the banks of the RIS&G and Glacier properties 
than offshore of Cargill or the small cove that is situated at approximately RM 11.4 between 
the Unkeles property and OF43 (i.e., “the cove”). The surface sediment concentrations are 
elevated across a broader area, including sporadic detections along the riverbank from 
Glacier to Cargill. 

                                                      
10 These statistics were calculated using all applicable sediment data within the RM11E Project Area, regardless of if the 
sample was collected in the Navigation Channel or nearshore area. 
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4.6.3 PeCDF  
PeCDF was detected at concentrations greater than CULs in 61 percent of 46 surface 
sediment samples and 53 percent of 19 subsurface sediment samples within the RM11E 
Project Area. PeCDF was not detected at concentrations greater than the RALs in any 
surface or subsurface sediment samples collected within the RM11E Project Area (Figure 4-
17).  

4.6.4 TCDD 
TCDD was detected at concentrations greater than CULs in 33 percent of 46 surface 
sediment samples and 37 percent of 19 subsurface sediment samples within the RM11E 
Project Area. TCDD was detected at concentrations greater than the RALs in several of the 
shoreline surface sediment samples located adjacent to the central and southern end of the 
Glacier facility (Figure 4-18). A broader distribution of TCDD was observed in surface 
sediment in the southern portion of the RM11E Project Area than in the northern portion. 
Five nearshore subsurface sediment cores collected from between RM 11.1 and RM 11.4 had 
TCDD concentrations that exceeded RALs (Section 6.2.2).  

4.6.5 HxCDF 
HxCDF was detected in sediment at concentrations greater than the CULs in 87 percent of 
46 surface sediment samples, many of which were collected along the shoreline (Figure 4-
19), with the highest concentrations observed in similar locations as the PeCDD RAL 
exceedances (Figure 4-16). HxCDF was detected at concentrations greater than the CUL in 
37 percent of 19 subsurface sediment samples, with the highest concentrations observed in 
seven nearshore sediment cores collected from between RM 11.1 and RM 11.4; these 
concentrations were greater than 8 times the CUL (Figure 4-19; Section 6.2.2).  

4.6.6 Arsenic 
While there is no RAL for arsenic, it was detected in sediment at concentrations greater than 
CULs throughout much of the Lower Willamette River, including 44 percent of 55 surface 
sediment and 43 percent of 35 subsurface sediment samples collected from within the 
RM11E Project Area. Concentrations relative to the CUL are shown in Figure 4-20. The 
highest concentration of arsenic was 39.9 milligrams per kilogram [mg/kg] measured in 
surface sediment at location SL002. The highest concentration in subsurface sediment was 
21.7 mg/kg at location C025B.  

4.6.7 BEHP 
BEHP was detected at concentrations greater than CULs in 11 percent of 53 surface 
sediment samples and 18 percent of 34 subsurface sediment samples within the RM11E 
Project Area. Figure 4-21 shows BEHP concentrations in the RM11E Project Area. The 
highest concentration of BEHP (2,100 ug/kg in G008) was observed in surface sediment 
offshore of the northern end of the Glacier facility near the ODOT outfall WR-306 and 
former City outfall OF44A. Elevated concentrations of BEHP are common along the west 
bank and in the navigation channel downriver.  
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4.6.8 TPH Diesel 
TPH Diesel was detected at concentrations greater than CULs in 33 percent of 57 surface 
sediment samples and 31 percent of 42 subsurface sediment samples within the RM11E 
Project Area. Figure 4-22 shows TPH Diesel concentrations in the RM11E Project Area. The 
highest concentration of TPH Diesel in surface sediment was observed in a shoreline surface 
sediment sample collected offshore of the northern end of the Glacier facility (8,100 mg/kg 
in SL004). The highest concentration of TPH Diesel in subsurface sediment was observed 
offshore of the northern end of the Glacier facility near the ODOT outfall WR-306 and 
former City outfall OF44A (1,900 mg/kg in C003-D).  

4.7 Recontamination CSM Summary 
The RM11E Project Area has been heavily modified by shoreline filling and channel 
deepening to make it useable for navigation and commercial shipping operations. This area 
has been used for a wide variety of activities for over a century. Historical uses included 
commercial and industrial facilities, a shipbuilding and repair facility, docks and wharfs, 
roadways and railways, and electrical facilities including a substation and equipment repair 
facilities. A result of these past activities is the legacy sediment contamination found in the 
RM11E Project Area. 

The RM11E Project Area and adjacent and/or contributing uplands continue to be used for 
commercial operations, marine shipping, and upland transportation (roadways and rail). 
Releases of COCs to the river from these uses have been largely eliminated by banning the 
use of certain chemicals (e.g., PCBs), improved environmental management, and significant 
source control work conducted by upland property owners and overseen by DEQ. Similarly, 
significant source control work has been focused on upriver areas that could contribute 
contaminants to Portland Harbor, including the RM11E Project Area. The following Sections 
5 and 6 evaluate potential upland and in-water recontamination pathways within the 
context of the Portland Harbor ROD and ongoing source control efforts.  
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5. Upland Pathway Recontamination Evaluation 

For purposes of this RA, the upland area is composed of those properties for which one or 
more pathways listed below are present and have a potential to transport contaminants 
from upland sources to the RM11E Project Area. The upland pathways evaluated are:  

• Riverbank Erosion (Section 5.1) 

• Groundwater Discharge (Section 5.2) 

• Stormwater Discharge (Section 5.3) 

As part of its obligations under the JSCS, DEQ has overseen some, and is working on other, 
source control evaluations on properties in the RM11E upland area. These properties are 
listed in Table 4-1. DEQ continues to work with upland property owners in the RM11E 
Project Area to implement upland source control. Part of this work by DEQ includes 
evaluations of the recontamination potential from upland pathways for such properties. 
DEQ's Portland Harbor Upland Source Control Summary Report (DEQ, 2016a) concludes that 
there is a low potential for recontamination from upland properties within the RM11E 
Project Area through the upland pathways of bank erosion, groundwater (with the 
exception of the Tarr VOC plume), and stormwater. 

5.1 Riverbank Erosion 
5.1.1 Physical Setting  
The shoreline over much of the RM11E Project Area has been expanded riverward and 
steepened through the placement of artificial fill and armoring. The fill unit in this area 
forms a wedge that is thickest at the riverbank and thins inland. The inland extent of the fill 
approximately coincides with N. River Street. Historical aerial photographs show that filling 
in much of the area began in the late 1940s and essentially was completed in the late 1960s. 
Changes in shoreline alignment over time are further summarized in Section 3.7.2 of the ISR 
and mapped in Figure 3.8 of the ISR. The artificial fill is composed of silt with varying 
amounts of clay, sand, and gravel and commonly contains construction debris (e.g., 
concrete, bricks, and metal) and woody material. Because of the unknown origin of these 
materials, the soils on the riverbank could represent a potential source of recontamination to 
the in-water SMAs, if erodible. 

The bank is steep and armored with a wide variety of materials including riprap, 
construction debris, concrete blocks, concrete poured over the slope face, and heavy 
vegetation. In addition, remnant pilings from historical facilities are present along the toe of 
the bank throughout this area (Section 6.4). Figure 5.1-1 presents the areas where shoreline 
slopes are inclined more than 50 percent (i.e., greater than 2H:1V). The shoreline has been 
locally reinforced for erosion control and stabilization to support ongoing waterfront 
operations. Photos of the shoreline and documentation of stabilization measures are 
provided in the ISR. 



FINAL Recontamination Assessment Report 
 

 
 

  PAGE 22 

5.1.2 Erosive Mechanisms 
It is assumed that properly implemented remediation will reduce or eliminate erosion from 
the banks. It is also assumed that upland sources have been or will be controlled in 
conjunction with the JSCS. As a part of its JSCS work, DEQ has determined there is a low 
potential for river sediment recontamination from bank erosion in the RM11E Project Area 
(DEQ, 2016a). However, as a conservative measure, this RA considers all data collected 
across the bank in evaluating recontamination potential. Bank material left exposed after 
remedy implementation may be subject to the following types of erosive mechanisms: 

• Overland flow has the potential to erode surface soils as stormwater flows overland 
and directly down the face of the shoreline. Aerial photographs and photos taken 
during site visits and riverbank reconnaissance surveys indicate that a significant 
portion of the riverbank between the ordinary high water (OHW) level and the top 
of the bank is covered by thick vegetation and/or heavily armored by riprap, such 
that erosion is unlikely to take place in these areas. As part of the Supplemental 
RI/FS, riverbank soils that were located along the top of the bank and were 
identified as exposed and potentially erodible were evaluated. DEQ has determined 
there is a low potential for recontamination from overland flow (DEQ, 2016a). 

• Mass wasting, also known as slope movement, can also occur as riverbank soils, 
armoring, and other materials are transported downslope as a result of gravity. Mass 
wasting is more likely to occur on steep slopes, under wet conditions, in unstable 
bedrock environments, and when vegetation or other stabilizing factors (e.g., 
concrete, piling fields, filter fabric, etc.) are not present. Within the RM11E Project 
Area, mass wasting has been observed at the RIS&G retaining wall and near the 
retaining wall at the northern boundary of the Glacier property above the current 
ODOT outfall WR-306 and former outfall OF44A (see photos in Figure 6.3 of the 
ISR). 

• Wave action may cause shoreline erosion extending from the location where the 
waves begin to break at 0.0 foot NAVD88, to the limit where wave run-up on the 
shoreline slope ends at approximately 23 feet NAVD88. The ISR (DOF et al., 2015) 
found that the majority of wave force occurs between 6 and 13 feet NAVD88. Figure 
5.1-2 presents the areas of the shoreline slopes with the greatest wave action.  

• Propeller wash may create velocities capable of eroding sediment in areas impacted 
by the vessel routes. Figure 5.1-2 presents the areas with potential for moderate to 
high levels of impact by propeller wash. Sediment resuspension is evaluated as part 
of the resuspension pathway in Section 6.2. 

The following sections present a summary of existing bank soil and debris data and provide 
an evaluation of recontamination potential. 
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5.1.3 Bank Soil and Shoreline Sediment Data 
For the purpose of this RA Report, the “riverbank areas” are defined as the areas that are 
situated between an elevation of 13 feet NAVD8811 and the top of the bank12, which 
corresponds with the eastern edge of the RM11E Project Area (Figure 1-1 and Figure 5.1-3). 
Figure 5.1-3 is a conceptual schematic of the riverbank illustrating the various terms used in 
this section of the RA Report. The erosive mechanisms (Section 5.1.2) that can act on the 
riverbank vary by location with overland runoff occurring in the upper portions of the bank 
and wave action occurring at elevations that fluctuate with the Willamette River level (i.e., 
between zero and approximately 23 feet NAVD88). Mass wasting can affect the entire bank 
slope, and propeller wash could affect the submerged bank and river bottom areas beyond 
the toe of the slope. Erosive forces affecting sediment (elevations less than 13 feet NAVD88) 
are further evaluated in Section 6.2.  

As much of the riverbank slope is part of or adjacent to the RM11E SMAs, RD will likely 
include evaluating and addressing the oversteepened and potentially unstable slopes to 
ensure protection of any proposed remedy. However, for the sake of evaluating the upland 
bank erosion pathway, RPC data collected within or immediately adjacent to the riverbank 
(i.e., along the top of the bank or at approximately 13 feet NAVD88) have been tabulated for 
evaluation in Table 5.1-1 and include the following types of data: 

• Monitoring Well Soil Boring Samples. Two soil samples were collected from each 
of the five monitoring wells installed as part of the Supplemental RI/FS (GSI, 2014). 
The sample depths (in feet) are incorporated into the end of the sample ID (e.g., 
MWS001-5_24, represents a soil sample collected over the 5- to 24-foot below ground 
surface [bgs] sample interval). The upper sample represents a composite sample of 
the artificial fill and the lower sample is a composite collected from the upper 5 feet 
of the underlying silty alluvium. These soils are not considered to be erodible, but 
were collected for informational purposes and the results are brought into this 
evaluation and the groundwater pathway evaluation as applicable. 

• Top of Bank Surface Soil Samples. As part of the RM11E Supplemental RI/FS, a 
limited number of unarmored locations along the top of the bank were identified for 
sampling. Specifically, seven top of the bank soil samples were collected from 
locations where potentially erodible soils are observed to have a possible pathway to 
the river (GSI, 2014). The surface soil samples were collected within the upper 30 cm 
of the ground surface. 

                                                      
11 Note that the riverbank boundary shown in this RA Report is consistent with the former AOPC 25 boundary and the Portland 
Harbor shapefile used by EPA in the Portland Harbor Final RI and Final FS Report figures. Within the RM11E area, the 
boundary differs slightly from the 13 feet NAVD88 elevation contours generated using more current RM11E bathymetry data. 
For consistency with the FS and the ROD, use of the AOPC 25 boundary as the riverbank was continued in this RA Report and 
the discrepancies between that boundary and the actual 13 feet NAVD88 contours are thought to be insignificant in informing 
this RA Report and will likely be refined as additional bathymetry data is collected during RD. 
12 For the sake of this this RA Report, the “top of bank” is defined as the area where the bank slope begins to flatten out. Note 
that while the RM11E “riverbank” area in this RA Report is defined as extending to the top of bank, EPA’s previous “riparian 
zone” investigations and “riverbank soil” references refer to elevations between mean high water (approximately 13 feet 
NAVD88) and OHW (+20 feet NAVD88); however, the schematic (Figure 2.2-1 from the Final RI Report) shows the top of the 
bank as being just a couple feet higher than OHW, which is different than the setting at RM11E, where the top of bank sits at 
an elevation of approximately 35 feet NAVD88.  
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In October 2012, Glacier collected two 4-point composite samples of exposed, 
potentially erodible soils from the upper (GUB) and lower (GLB) riverbank located 
in the southwest (upriver) corner of its property. All soil sampling locations were 
collected above OHW level and selected on the basis of availability and accessibility. 
These data are presented in Glacier’s Riverbank Soil Source Control Screening 
Evaluation (ERM, 2013).  

• Shoreline Surface Soil. As part of the RM11E Supplemental RI/FS, two soil samples 
were collected in the upper portion of the cove to augment the existing shoreline 
surface sediment data set (see below). The surface soil samples were collected within 
the upper 30 cm of the ground surface. 

• Shoreline Surface Sediment Samples. As part of the RM11E Supplemental RI/FS, 
23 shoreline surface sediment samples were collected along the riverbank below 
OHW (20 feet NAVD88) (GSI, 2010b) at an elevation of approximately 13 feet 
NAVD8813 (and thus were assigned a sample matrix of sediment versus soil for 
inclusion in the Portland Harbor RI/FS sediment database). These shoreline 
sediment samples targeted areas of potentially erodible sediment observed within 
the bank armoring. The surface soil samples were collected within the upper 30 cm 
of the ground surface. 

• Bank Debris Samples. In conjunction with the shoreline surface sediment sampling 
activities described above, seven bank debris samples were collected below OHW. 
The types of debris samples are described in the footnotes of Table 5.1-1. 

Figures 5.1-4 through 5.1-11 show the locations of bank samples in comparison to the SMA 
boundaries, bathymetry, and high-potential wave action impact areas. Results for samples 
collected within or near the riverbank are described in the following section. 

5.1.4 RPC Results for Riverbank Areas 
The RPC riverbank soil and sediment results were compared to the riverbank soil/sediment 
CULs presented in Table 17 of the Portland Harbor ROD, and to nearshore RALs (where 
available). These CULs were established by EPA in order to achieve the following remedial 
action objective:  

• RAO 9: Reducing migration of COCs in riverbanks to sediment and surface water 
such that levels are acceptable in sediment and surface water for human and 
ecological exposure (EPA, 2017a). 

While EPA does not identify the RM11E Project Area as an area with “Known 
Contaminated Riverbank,” the Portland Harbor ROD does state that “certain contaminated 
riverbanks will be addressed using the same remedial technologies that will be used for the 
adjacent contaminated sediment, if it is determined that those riverbanks should be 
remediated in conjunction with the sediment action.” Therefore, for the purpose of 

                                                      
13 Shoreline surface sediment is also considered to be surface sediment and those results were included in the COC 
screening process (Section 3) and used when defining the SMA boundaries (Section 4.5). Conversely, soil samples collected 
within the riverbank or along the top of the bank were not used in the COC screening process or in defining the SMA 
boundaries. 
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evaluating the recontamination potential from riverbank erosion, this section compares 
bank soil and shoreline data to CULs and nearshore RALs as presented in Table 5.1-1. 
However, the CULs are applicable only to the sediment and riverbank soils data and not 
data collected beyond the top of bank or from upland monitoring well borings, which are 
not subject to the same erosive mechanisms as riverbank material. The RPC screening 
results and potential implications on recontamination of the sediment remedy are presented 
below. 
5.1.4.1 Total PCBs 
Total PCB concentrations in surficial bank soils, shoreline sediment, and bank debris are 
shown in Figure 5.1-4 and Table 5.1-1. Of the 25 shoreline sediment and shoreline soil 
samples, 24 have total PCB concentrations that exceed the sediment CUL and 8 have total 
PCB concentrations that exceed the nearshore RAL. These samples are located within or 
immediately adjacent to the SMA. Of the 9 soil samples collected along the top of bank, 8 
have total PCB concentrations that exceed the sediment CUL, 2 have concentrations greater 
than the nearshore RAL. 

Five locations where shoreline PCB concentrations exceed its nearshore RAL (75 ug/kg) are: 

• Sample SL005 (81 ug/kg) situated just downstream of the main Glacier dock on the 
edge of the SMA. 

• The area between the upriver end of the main Glacier dock and the Unkeles property 
where a few shoreline surface sediment (SL008, SL009, and SL021) and bank debris 
samples (SL008-BM, SL024, and SL025) have concentrations that exceed the RAL 
(Table 5.1-1). One of the top of bank surface soil samples (GLB) and the composite 
soil sample collected from the artificial fill in the MW001 soil boring also had a total 
PCB concentrations above the RAL (at 260 ug/kg and 600 ug/kg, respectively). 

• In the cove where one shoreline sediment sample (SL017) has a PCB concentration of 
77 ug/kg, slightly greater than the RAL; the other shoreline surface soil sample 
collected in the cove (SL036) has a concentration of 72 ug/kg, just under the RAL.  

• The area between the downstream end of the main Cargill dock and OF43 where 
total PCB concentrations in two shoreline surface soil (SL019 and SL020) and one top 
of bank surface soil (SL033) samples exceed the RAL at concentrations of 160 ug/kg, 
380 ug/kg, and 170 ug/kg, respectively.  

• Sample SL013 (76 ug/kg) situated behind the main Cargill dock. 

5.1.4.2 PeCDD 
PeCDD in shoreline sediment is shown in Figure 5.1-5 and Table 5.1-1. Of the 23 shoreline 
surface sediment samples, 17 have detected PeCDD concentrations that exceed the sediment 
CUL and 7 have concentrations that exceed the nearshore RAL (of 0.0008 ug/kg). No dioxin 
and furan data are available for the Supplemental RI/FS soil samples collected farther back 
in the cove or along the top of the bank. 

Three areas where shoreline PeCDD concentrations exceed its nearshore RAL (0.0008 
ug/kg) are: 
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• A small area just downstream of the main Glacier dock, where two samples—SL004 
(0.00131 ug/kg) and SL005 (0.00128 ug/kg)—were collected on the edge of the SMA.  

• The cove where two of the shoreline sediment samples have concentrations of 
0.00113 ug/kg (SL012) and 0.000968 ug/kg (SL015). 

• The area behind the main Cargill dock, including sample locations SL010 (0.000969 
ug/kg), SL011 (0.00164 ug/kg), and SL013 (0.000803 ug/kg). 

5.1.4.3 PeCDF 
PeCDF in shoreline sediment is shown in Figure 5.1-6. Of the 23 shoreline sediment 
samples, 16 have detected PeCDF concentrations that exceed the sediment CUL and none 
exceed the nearshore RAL of 0.2 ug/kg.  

5.1.4.4 TCDD 
TCDD in shoreline sediment is shown in Figure 5.1-7 and Table 5.1-1. Of the 23 shoreline 
sediment samples, 11 have detected TCDD concentrations that exceed the sediment CUL 
and 4 detected concentrations that exceed the nearshore RAL (of 0.0006 ug/kg).  

Two locations where shoreline TCDD concentrations exceed its RAL are: 

• Sample SL004, collected behind the northern end of the main Glacier dock, had the 
highest TCDD concentration of 0.00292 ug/kg. 

• The area between the upriver end of the main Glacier dock and the Unkeles property 
where three shoreline samples (SL008, SL009, and SL022) have concentrations that 
exceed the RAL (Table 5.1-1).  

5.1.4.5 HxCDF 
HxCDF in shoreline sediment is shown in Figure 5.1-8 and Table 5.1-1. No RAL was 
established for HxCDF. In comparison to the CUL (0.0004 ug/kg), 19 of the 23 shoreline 
sediment samples have detected HxCDF concentrations exceeding the sediment CUL. Given 
that the CUL is exceeded across much of the shoreline, sample results in Figure 5.1-8 are 
color-coded based on multipliers of the CULs for the purpose of evaluating the relative 
concentrations in shoreline sediment. The shoreline areas with the highest HxCDF 
concentrations (>4x the CUL) are coincident with areas where one or more of the other 
focused COCs exceed RALs.  

5.1.4.6 Arsenic 
Arsenic concentrations in surficial bank soils, shoreline sediment, and bank debris are 
shown in Figure 5.1-9 and Table 5.1-1. No RAL was established for arsenic so concentrations 
are compared to the CUL (3 mg/kg). All soil samples collected along the top of the bank 
and from native material (i.e., the silty alluvium) within the monitoring well boring soil 
samples had concentrations greater than the CUL (3 mg/kg) with concentrations ranging 
from 3.3 to 7.42 mg/kg and an average concentration of approximately 5 mg/kg (Table 5.1-
1). These concentrations are less than the default arsenic soil background concentration of 
8.8 mg/kg that was established by DEQ for use in the Portland Basin (DEQ, 2013c) and thus 
arsenic in riverbank soils likely reflects natural background. In general, arsenic 
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concentrations near the CUL are a regional background issue that occurs throughout much 
of the Lower Willamette River.  

Of the 25 shoreline sediment and shoreline soil samples, 14 have arsenic concentrations that 
exceed the sediment CUL. Of those, 2 of the 23 shoreline sediment samples, and one of the 
shoreline soil samples collected from the cove had arsenic concentrations that exceeded the 
upland default background concentration and had concentrations ≥4x CUL with 
concentrations of 39.9 mg/kg (SL002), 13.8 mg/kg (SL010), and 12.0 mg/kg (SL036). The 
elevated arsenic detections in these areas may be due to debris, which was observed 
throughout the RM11E Project Area shoreline and included metallic debris (e.g., slag), such 
as bank debris sample SL027, which has a total arsenic concentration of 17.3 mg/kg. Because 
this debris is present along the shoreline within or adjacent to the SMA, it is anticipated that 
it will be addressed as part of remedial action.  

5.1.4.7 BEHP 
BEHP in surficial bank soils and shoreline sediment is shown in Figure 5.1-10. No RAL was 
established for BEHP. In comparison to the CUL (135 ug/kg), only one of the 25 shoreline 
soil and shoreline sediment samples had a detected concentration of BEHP that was greater 
than the CUL (1,600 ug/kg in SL020). Of the 8 soil samples collected along the top of bank 
soil, two have detected BEHP concentrations that exceed the sediment CUL. Only three 
samples in Figure 5.1-10 show BEHP exceedances that are greater than 4x the CUL and thus 
elevated BEHP concentrations appear to be localized. 

5.1.4.8 TPH Diesel 
TPH Diesel in surficial bank soils and shoreline sediment are shown in Figure 5.1-11 and 
Table 5.1-1. No RAL was established for TPH Diesel. In comparison to the CUL (91 mg/kg), 
all soil samples collected along the top of the bank had concentrations less than the CUL and 
thus erosion of the upper bank is not considered to pose a recontamination risk for diesel-
range hydrocarbons. Of the 23 shoreline surface sediment samples, 9 have detected TPH 
Diesel concentrations that exceed the sediment CUL. The areas where the shoreline 
sediment exceed the CUL are coincident with areas where one or more of the other focused 
COCs exceed RALs and in the area near outfall WR-306 and former outfall OF44A, where 
arsenic and BEHP were also greater than CULs.  

5.1.5 Conclusions and Identification of Data Needs for the Riverbank Erosion 
Pathway 

Currently, shoreline armoring and vegetation between mean high water and the top of the 
bank have helped to minimize erosion of the riverbank within the RM11E Project Area. Due 
to bank stability requirements, the riverbank slope will need to be evaluated as part of RD. 
While DEQ concluded that there is a low potential for recontamination from bank erosion 
(DEQ, 2016a), it continues to work with upland property owners in the RM11E Project Area 
to implement upland source control. The effectiveness of this work once completed will 
have to be considered during RD to inform potential soil remedies and/or shoreline 
stabilization measures to protect the contaminated riverbank material from eroding and 
depositing onto the remediated sediment surface.  
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EPA collected additional data to evaluate near shoreline conditions following the fire at the 
Warehouse and the oil spill at UPPR (Section 4.3). EPA and DEQ concluded 

that the riverbank has been adequately stabilized with the placement of crushed rock during 
the Time Critical Removal Action and does not present a recontamination risk that would 
prevent the RM11E Group from moving forward with RD at the RM11E Area (EPA, 2018d; 
Appendix A). The RM11E Group evaluated the EPA data and identified RAL and CUL 
exceedances in the unarmored riverbank soil (RM11E Group, 2018). The RM11E Group 
notes a lack of adequate soil data in the unarmored portions of the riverbank underneath 
and adjacent to the former warehouse to determine whether those areas may pose 
recontamination risk to the RM11E in-water remedy. Should active remediation that 
incorporates the shoreline be required downstream of RIS&G, additional assessment of the 
shoreline conditions would be warranted during RD. 

5.2 Groundwater  
This section evaluates the potential for contaminated groundwater to reach the river though 
migration of dissolved plumes and recontaminate cleaner sediments or sediment caps. 
As a part of its JSCS work, DEQ has determined that, with the exception of the Tarr VOC 
plume, there is a low potential for recontamination from groundwater in the RM11E Project 
Area (DEQ, 2016a). However, as a conservative measure, and acknowledging that RD is not 
yet complete, this RA considers groundwater data collected during the RM11E 
Supplemental RI/FS in evaluating recontamination potential. To evaluate the potential for 
recontamination from groundwater, this section provides a summary of the hydrogeologic 
setting and groundwater quality conditions. Additional detail on the geologic units, 
gradients, and seepage rates are provided in Appendices B.1 and B.4.  

5.2.1 Physical Hydrogeologic Setting 
The geologic deposits adjacent to the RM11E Project Area, from the surface downward, 
consist of artificial fill, finer-grained (silty) alluvial deposits, coarser-grained (gravel) 
alluvium and flood deposits, and the Troutdale Formation. A conceptual projection of these 
units upon the river bottom is provided as Figure 5.2-1. Geologic cross sections oriented 
perpendicular to and parallel to the riverbank are included as Figures 5.2-2a and 5.2-2b, 
respectively. Although not shown in Figure 5.2-1 and 5.2-2b, a layer of alluvium (gravel, 
sand, silt, and clay) covers the bed of the Willamette River and these deeper geologic units. 

The depth to groundwater in the RM11E upland area ranges between approximately 17 and 
26 feet bgs (elevation 9 to 18 feet NAVD88). Groundwater elevations measured in the 
RM11E monitoring well network as part of the Supplemental RI/FS fieldwork in November 
2013 and interpreted contours are shown in Table 5.2-1 and Figure 5.2-3. As shown in Figure 
5.2-3, the general groundwater flow direction is west-southwest toward the Willamette 
River throughout most of the year. Additional information on hydrogeologic characteristics, 
groundwater gradients, and seepage rates is provided in Appendices B.1 and B.4.  

Figure 5.2-4 is a hydrograph showing the available 2013 to 2014 groundwater elevations in 
comparison to the Willamette River Stage and local precipitation data. As illustrated in 
Figure 5.2-4, most of the nearshore wells (MW001, MULT1007, MW003d, MW004, and 
MW005) track closely in response to seasonal and diurnal tidal effects observed in the river. 

(b) (6)
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The shallow perched groundwater represented by MW002s in Figure 5.2-4 is installed in a 
more massive silty unit (as described in Appendix B.1) and is less influenced by river stage. 
Daily tidal fluctuations in river stage typically range between 3 and 5 feet during the late 
summer and fall months when stage/discharge is lowest, and between 1 and 2 feet during 
the late winter and spring months when stage/discharge is highest. Seasonally, when the 
river is high, there are instances when surface water levels rise above groundwater 
elevations resulting in short-term gradient reversals and limited recharge of surface water to 
groundwater. Figure 5.2-4 documents four instances in February, March, and May 2014 
when this flow reversal occurred.  

5.2.2 Groundwater RPC Data and Conclusions 
Groundwater data are available from the seven wells in the RM11E monitoring well 
network. Sampling was conducted in December 2013 and April 2014 as part of the RM11E 
Supplemental RI/FS. Both events targeted periods when diurnal fluctuations in river stage 
were near their lowest levels to ensure the samples were most representative of 
groundwater and not bank storage of infiltrated river water (Figure 5.2-4). Groundwater 
from these wells was analyzed for a comprehensive list of COCs, which are summarized in 
the Final Supplemental RI/FS Field and Data Report (GSI, 2014). For the purpose of evaluating 
groundwater as a potential recontamination pathway, the RPC results are tabulated in Table 
5.2-2. 

The RPC groundwater results were compared to the groundwater CULs presented in Table 
17 of the Portland Harbor ROD (where available). CULs were established for groundwater 
COCs identified by EPA in order to achieve the following RAOs:  

• RAO 4. Reducing migration of COCs in groundwater to sediment and surface water 
such that levels are acceptable in sediment and surface water for human exposure. 

• RAO 8. Reducing migration of COCs in groundwater to sediment and surface water 
such that levels are acceptable in sediment and surface water for ecological 
exposure.  

However, EPA has not established background concentrations for COCs in groundwater, 
and, therefore, some of the groundwater CULs may be lower than background 
concentrations. Individual exceedances of the groundwater CUL are a line of evidence used 
as a screening-level evaluation in this RA, and are not necessarily indicators that 
recontamination of the sediment remedy will occur, given that sediment recontamination 
will be determined on the basis of an evaluation of long-term data over appropriate time and 
spatial scales. In addition to existing COC concentrations in groundwater, recontamination 
potential depends on other factors, such as loading rates, fate and transport characteristics, 
partitioning between groundwater and sediment, and ongoing source control measures 
(SCMs) that also play into the long-term success of the remedy.  

In order to evaluate recontamination potential based on existing data, RPC data presented in 
Table 5.2-2 are compared to groundwater CULs (where available), and the RPC screening 
results and potential implications on recontamination of the sediment remedy are presented 
below. 
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• PCBs. Total PCBs were detected in groundwater from three of the wells (MULT1007, 
MW001, and MW004) during the two sampling events. When total PCBs are 
calculated using the summation rules defined in Appendix A of the Portland Harbor 
Feasibility Study (EPA, 2016b), which includes summing non-detected Aroclor results 
at half of the detection limit (which ranged from 0.00097 to 0.24 ug/L for individual 
PCB Aroclors), the total PCB result in two wells (0.019 ug/L in MW001 and 0.044 
ug/L in MULT1007) slightly exceeds the groundwater CUL of 0.014 ug/L. However, 
when only detected Aroclors are considered, the total PCB result of 0.0086 ug/L in 
MW001 and 0.0092 ug/L in MULT1007 are less than the CUL. The detection at 
MW001 during the December 2013 event is likely associated with particulates based 
on the high turbidity of that sample.  
 
These results confirm there is not a PCB plume migrating in groundwater. 
Furthermore, PCBs are highly hydrophobic and have a high partitioning coefficient 
such that the low-level PCBs detected in groundwater would preferentially sorb to 
solid particles in the subsurface. PCBs in upland sources, therefore, are not expected 
to result in recontamination of the sediment remedy through groundwater 
migration.  

• Arsenic. Total arsenic is present in groundwater along the riverbank in 
concentrations ranging from 1.2 to 7.6 ug/L. The dissolved arsenic concentrations 
from the same samples are much lower (0.2 to 2.6 ug/L) suggesting most arsenic in 
groundwater samples is present in the oxidized state and is associated with 
particulates. These concentrations are consistent with background groundwater 
concentrations for arsenic (OWRD, 1999). Therefore, while arsenic in groundwater is 
greater than its groundwater CUL (0.018 ug/L), it is considered to be naturally 
occurring rather than a contaminant associated with activities in the RM11E Project 
Area and is not further considered in the groundwater pathway evaluation. 

• BEHP. EPA did not identify BEHP as a groundwater COC for Portland Harbor and, 
therefore, a groundwater CUL was not established. BEHP is a hydrophobic 
compound with low solubility; it is not expected to dissolve into groundwater at 
concentrations of concern. Nevertheless, BEHP results are provided in Table 5.2-2 for 
reference. BEHP was detected in five groundwater samples collected from four wells 
with concentrations ranging from 0.13 to 8.3 ug/L. The highest concentrations were 
detected in MULT1007 (8.3 ug/L) and MW001 (0.68 ug/L). The detection of 0.68 
ug/L in groundwater from MW001 during the December 2013 sampling event may 
be associated with the high turbidity of the sample, which was described as cloudy 
and turbid in the field sampling notes (GSI, 2014). BEHP was also detected in 
groundwater from MULT1007 and MW003d in April 2014 at 8.3 ug/L and 0.28 
ug/L, respectively. Because these two wells were sampled with a submersible pump, 
whereas all other wells were sampled using a peristaltic pump, it is possible that the 
elevated BEHP detections in these wells are due to the sampling equipment that was 
used and not reflective of true groundwater concentrations. BEHP is not considered 
a COC in groundwater and there is no evidence of a BEHP plume discharging into 
the river. Therefore, BEHP is not considered a contaminant in groundwater for 
potential recontamination of sediment. 
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• TPH. TPH Diesel was detected during the April 2014 sampling event in two of the 
monitoring wells. The estimated detections of 40 ug/L in MW003d and 42 ug/L in 
MULT1007 exceeded the TPH Diesel (C10‐C12 Aliphatic) CUL of 2.6 ug/L for 
groundwater. Because these two wells were sampled with a submersible pump, 
whereas all other wells were sampled using a peristaltic pump, it is likely that the 
elevated TPH Diesel detections in these wells are due to the sampling equipment 
that was used and not reflective of actual groundwater concentrations. TPH Diesel 
was not detected in these wells during the December 2013 sampling event or any of 
the wells where the peristaltic pump was utilized. These data indicate that there is 
no widespread plume discharging into the river and TPH Diesel therefore is not 
considered a contaminant in groundwater for potential recontamination of sediment. 

• Dioxins and Furans. With the concurrence of EPA, dioxins and furans were not 
included in the groundwater analyte list because there are no known upland sources 
of dioxins/furans. Because of their hydrophobic nature, these compounds were not 
listed as transition zone water COCs by EPA at the time the Work Plan was prepared 
(Section 5.1 of the Work Plan; GSI and DOF, 2013). The Portland Harbor ROD does 
not establish CULs for dioxins and furans in groundwater, thus the lack of 
dioxin/furan data in groundwater is not considered a data gap and groundwater is 
not anticipated to pose a risk of recontamination of dioxins and furans to the 
sediment remedy.  

5.2.3 Tarr VOC Plume 
A groundwater VOC plume emanating from the former Tarr facility is present northeast of 
the RM11E Project Area. The extent of the groundwater remediation action area and the 
tetrachloroethylene (PCE) and trichloroethylene (TCE) plume, based on the figures 
provided in a DEQ staff report (DEQ, 2016e), is shown in Figure 5.2-5. The DEQ staff report 
estimates that PCE and TCE have the potential to exceed the EPA Portland Harbor 
groundwater CULs at the groundwater/surface water interface. Groundwater from MW-14, 
the farthest downgradient well within the Tarr plume that was installed as part of the Tarr 
project, contained PCE and TCE at 53.2 ug/L and 148 ug/L, respectively, at the time of the 
DEQ staff report. As shown in Table 5.2-2, Well MW005, installed by the RM11E Group, 
contained TCE at 4.1 ug/L and 4.7 ug/L, and PCE at 4.8 and 10 ug/L. While MW005 is 
located adjacent to the river, it is likely that the plume is entering the river at concentrations 
greater than the groundwater CULs of 0.6 ug/L for TCE and 0.24 ug/L for PCE. Based on 
concentrations observed in the RM11E monitoring wells MULT 89881 and MW005, it 
appears that the PCE and TCE plume extents are underestimated in the DEQ staff report 
and should be expanded to include these wells as shown in Figure 5.2-5.  

DEQ considers the Tarr plume a medium priority for SCMs for the following reasons: 

• TCE and PCE dissolved in groundwater are not considered highly sorptive 
contaminants, so each has a low potential to accumulate in river sediments. 

• TCE and PCE are not considered Harbor-wide COCs for sediment. 
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• Active controls have been installed and operated on the soil sourced at the Tarr 
facility. These controls will be operated again as part of the final remedy to prevent 
additional migration of VOCs from soil sources to groundwater. 

• Remedial actions for the Tarr facility will include groundwater actions for source 
control. Because human health risks are based on lifetime exposure and there is no 
substantive current exposure for the most conservative screening level (drinking 
water), site remediation will take place within a time frame sufficient to acceptably 
address potential sources to the river. 

Based on the current understanding of the low VOC concentrations discharging to the river 
and the fact that PCE and TCE are not anticipated to readily sorb to sediment as 
groundwater moves through it, the Tarr plume is not expected to pose a recontamination 
risk to the sediment remedy. 

5.2.4 Conclusions and Identification of Data Needs for the Groundwater Pathway 
In conclusion, groundwater is not anticipated to be a pathway for recontamination of the 
sediment remedy under current conditions. A dissolved phase PCE and TCE plume, 
however, discharges to the river within the RM11E Project Area at levels that exceed 
groundwater CULs. This plume is being remediated and monitored under the DEQ 
Cleanup Program, and is not expected to pose a risk of recontamination to the surface 
sediment remedy.  

5.3 Stormwater 
Much of the upland area in the RM11E Project Area vicinity consists of impervious surfaces 
(roadways, parking, and buildings) that generate stormwater runoff, the majority of which 
is collected into conveyance systems and directed to stormwater outfalls. A description of 
the conveyance systems and a compilation of available stormwater quality information is 
presented in this section. Several of the RM11E Project Area properties are conducting 
Source Control Evaluations under the DEQ Cleanup Program and/or with the City under 
stormwater permits. As a part of its JSCS work, DEQ has determined there is a low potential 
for river sediment recontamination from stormwater in the RM11E Project Area (DEQ, 
2016a). The stormwater evaluation in this RA Report does not include a loading evaluation. 
However, there is sufficient information on the stormwater pathway to provide a level of 
understanding to meet the project objectives. Documentation of potential upland 
contaminant sources to the RM11E Project Area is provided in Appendix B.2.  

5.3.1 Overview of Stormwater Discharge and Overland Flow in the Project Area 
Stormwater runoff from the uplands to the RM11E Project Area is mostly through the 
stormwater outfalls. Ten active stormwater outfalls drain into the RM11E Project Area, as 
listed below and shown in Figure 1-1.  

• ODOT outfall WR-306, which drains portions of Interstate 5 (I-5) and interchange 
ramps connecting the Fremont Bridge (Interstate 405 [I-405]) with I-5 

• City outfalls OF43, OF44, and OF45 
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• Cargill outfalls WR-341 and WR-344 

• Sakrete outfall WR-291 

• Glacier outfalls WR-350, WR-351, and WR-352 

Stormwater from the six private outfalls that discharge to the RM11E Project Area (Sakrete, 
Cargill, and Glacier outfalls) are regulated under NPDES permits and/or DEQ Cleanup 
Program oversight. Source identification and control for the remaining four outfalls in the 
Project Area (ODOT outfall WR-306 and City outfalls OF43, OF44, and OF45) are being 
addressed as part of broader investigations being conducted under separate agreements 
with DEQ. Refer to Appendix B.2 for additional information on source investigations and 
source control status of the RM11E upland drainage basins and outfalls.  

The RM11E Project Area also receives direct stormwater drainage from the Fremont Bridge 
that occurs via stormwater scuppers on the bridge. This drainage component is evaluated as 
part of the in-water/overwater pathway (Section 6.4).  

Direct overland flow to the RM11E Project Area occurs only from limited areas on some of 
the waterfront properties. As mentioned in Section 5.1, DEQ has concluded that overland 
flow is not a contaminant transport pathway for the three RM11E waterfront properties 
listed under the DEQ Cleanup Program (Cargill, Glacier, and RIS&G) (DEQ, 2016a). With 
one exception (the  property), the remaining waterfront properties do not have 
direct overland flow to the river and are not known or suspected sources of contaminants.  

5.3.2 Description of Stormwater Outfalls and Conveyance Systems 
Characteristics of the 10 active stormwater outfalls in the RM11E Project Area are listed in 
Table 5.3-1. A summary of outfalls and relevant source controls is provided below.  

5.3.2.1 Cargill Outfalls 
The Cargill facility originally had seven stormwater outfalls (#1 through #7), but the 
facility’s storm system has been reconfigured and Cargill now has only three active outfalls: 
outfalls WR-341 (Cargill Outfall #2) and WR-344 (Cargill Outfall #5) discharge to the RM11E 
Project Area, and the third outfall WR-345 (Cargill Outfall #6) is located upriver of the 
RM11E Project Area (Foth, 2014; TEMCO, 2016). The associated drainage areas for these 
outfalls are shown in Figure 5.3-1. The total Cargill drainage area to the RM11E Project Area 
is approximately 3.3 acres and the drainage to the upstream outfall WR-345 is 
approximately 1.5 acres. 

SCMs that have been implemented in Cargill’s outfalls include installation of filters within 
each catch basin, placement of additional filter fabric under each catch basin grate, 
placement of straw wattles around each catch basin, raising the catch basin outlets to 
increase effectiveness, and installation of filtration units on the downspouts from the roof of 
the dump truck building/office building (TEMCO, 2016). In addition, a number of 
stormwater best management practices (BMPs) are in place at the site. These BMPs include 
weekly site sweeping, cleanout of catch basins on a quarterly basis, routine inspection and 
replacement of the catch basin inserts and downspout filters, as well as BMPs governing 
handling and storage that are designed to reduce the potential release of materials and 

(b) (6)
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contaminants to the site or environment (TEMCO, 2016). Additionally, on May 24, 2018, 
Cargill performed high pressure jetting/cleaning of its stormwater conveyance system and 
is awaiting proper flow conditions to conduct performance monitoring. As of January 2018, 
Cargill operates its stormwater system under an NPDES 1200-Z permit (Cargill, 2018). As 
per EPA and DEQ’s Sufficiency Assessment Summary matrix (Table 1-3), stormwater 
sources are conditionally controlled and Cargill is collecting stormwater data from all its 
active outfalls as part of its source control evaluation under DEQ Cleanup Program 
oversight to evaluate the effectiveness of these SCMs. Added performance monitoring is 
needed to demonstrate SCM effectiveness before DEQ can conclude that sources are 
sufficiently controlled (Table 1-3; EPA and DEQ, 2018). 

5.3.2.2 Glacier Outfalls 
Glacier has three active stormwater outfalls: WR-350, WR-351, and WR-352. The associated 
drainage areas for the three Glacier stormwater outfalls are shown in Figure 5.3-2. The total 
drainage area from Glacier to the RM11E Project Area is approximately 5.6 acres. 

SCMs that have been implemented in Glacier’s outfalls include cleanout of the entire onsite 
storm system (including catch basins and storm lines) in October 2015 (APEX, 2016a). In 
addition, catch basin filters have been installed in catch basins, and all stormwater flow is 
routed through StormCeptor treatment systems that are designed to remove free oil and TSS 
from the stormwater before conveying it to the outfalls (Glacier, 2017). A suite of other 
stormwater BMPs including weekly sweeping are also implemented under the facility’s 
Stormwater Pollution Control Plan as part of the facility’s NPDES 1200-Z permit (Glacier, 
2017).  

Glacier has collected stormwater data from its three stormwater outfalls as part of its source 
control evaluation under DEQ Cleanup Program oversight to evaluate the effectiveness of 
these SCMs. Monitoring data collected (two storm events) after the cleanout of the 
stormwater system did not demonstrate effectiveness of BMPs for outfall WR-350. 
Stormwater source control and a source tracing effort is now underway due to elevated 
concentrations of BEHP in stormwater and stormwater solids sampled in the drainage area 
that discharges through outfall WR-350. As per EPA and DEQ’s Sufficiency Assessment 
Summary matrix (Table 1-3), stormwater sources are conditionally controlled. Additional 
stormwater SCMs and performance monitoring for BEHP are needed before DEQ can 
conclude that sources are sufficiently controlled (Table 1-3; EPA and DEQ, 2018). 

 
5.3.2.3 Sakrete Outfall 
The Sakrete property has one stormwater outfall, WR-291. The other two outfalls on the 
Sakrete riverfront (WR-282 and WR-283) are not associated with the Sakrete property and 
are not in use (Central Premix, 2012). The drainage area for outfall WR-291 is approximately 
1 acre and is shown in Figure 5.3-3. Source controls at the site include BMPs implemented 
under the site’s Stormwater Pollution Prevention Plan required under its NPDES 1200-Z 
permit (Central Premix, 2012). These BMPs include the installation (in 2005; upgraded 2010) 
of catch basin filters to help filter out solids from stormwater discharge, periodic inspections 
and preventative maintenance of the filter and all site equipment, good housekeeping 
practices (e.g., daily sweeping to keep surfaces clear of debris, indoor storage of 
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drums/containers, secondary containment around liquid storage), and spill 
prevention/response, among others (Central Premix, 2012). In 2017, Central Premix cleaned 
out the site’s catch basins and stormwater lines, and replaced the catch basin filters and filter 
media (Central Premix, 2017a). Under the site’s previous NPDES 1200-Z permit, samples 
were analyzed for impairment parameters in addition to standard monitoring parameters. 
DEQ has not identified the Sakrete property as a source of contaminants. 

5.3.2.4 City Outfalls 
Three City outfalls currently discharge to the RM11E Project Area: outfalls OF43, OF44, and 
OF45. These outfalls and associated drainage basins are shown in Figure 5.3-4. A fourth 
outfall, former outfall OF44A has been abandoned. The three active stormwater outfalls and 
current drainage areas are described below and shown in Figure 5.3-4. In addition to the 
outfall-specific SCMs noted below, the City also conducts programmatic measures and 
management practices under its NPDES MS4 permit to monitor and minimize the discharge 
of pollutants in stormwater runoff to its outfalls (City, 2013).  

• OF43. The current drainage basin for OF43 (shown in Figure 5.3-4) is approximately 
14 acres consisting of small manufacturing and commercial businesses, parking 
areas, railroad and light-rail corridors, and paved roads (City, 2013). As part of the 
City’s combined sewer overflow (CSO) abatement program, more than two thirds of 
the former drainage area to OF43 was diverted to the Eastside CSO Tunnel in 2011. 

OF43 also is a designated outfall for infrequent CSO events from the Eastside 
Tunnel. The Eastside CSO Tunnel is designed with the capacity to capture flows up 
to the size of the 3-year recurrence summer event, and to not exceed its design 
capacity more than four times per winter, on average. Overflows from the Eastside 
CSO Tunnel are an accumulation of flows collected from all the eastside combined 
basins connected to the tunnel. When they occur, CSO discharges on average include 
approximately 80 percent stormwater and 20 percent sanitary wastewater (City, 
2013). 

Source identification and control have been completed in the OF43 stormwater 
drainage basin, and the City has determined that major contaminant sources are not 
present in the current basin (City, 2013). The one DEQ Cleanup Program site located 
within the current basin (Tucker Building site) has been remediated and 
redeveloped, and has received a No Further Action (NFA) determination. The City 
has completed extensive line cleanouts to remove legacy contaminated inline solids 
from the portion of the former drainage area that was diverted to the Eastside 
Tunnel as well as the current OF43 conveyance system (City, 2013). Stormwater data 
representative of OF43 discharges in typical non-CSO flows from the current 
drainage basin were collected during source investigation (City, 2011a) and after line 
cleanout (City, 2012).  

• OF44. OF44 and its drainage basin are shown in Figure 5.3-4. The 16-acre drainage 
basin contains an electrical power substation (PacifiCorp’s Albina Substation), light-
industrial manufacturing operations (e.g., window inserts), a recycling facility, 
commercial buildings, artist studios, a railroad corridor, and paved roadways (City, 
2013). Source identification and control in this basin is complete. Three DEQ Cleanup 
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Program sites are located in this basin (the PacifiCorp Albina Riverlots, including the 
Albina Substation; the former Valvoline property; and the former Vermiculate 
Northwest property), all of which have received or have pending a Source Control 
Decision or equivalent from DEQ (DEQ, 2016a). In addition, the City and PacifiCorp 
have completed SCMs in the OF44 conveyance system, including: preventing offsite 
stormwater drainage from the Albina Substation, installation of a sedimentation 
manhole to remove suspended solids; cleaning of manholes, catch basins, and lateral 
connecting lines; and cleanout of approximately 805 linear feet of stormwater main 
lines in the vicinity of the Albina substation (City, 2013; Bridgewater, 2011). The City 
completed source investigations in this basin and concluded that all major 
contaminant sources have been controlled (City, 2013). Stormwater data 
representative of OF44 discharges were collected during source investigation (City, 
2011b) and following source control implementation in the basin (City, 2012, 2017b). 

• OF45. The OF45 drainage basin is shown in Figure 5.3-4. The outfall drains a 10-acre 
basin that includes UPRR-owned parcels (paved parking areas and unpaved vacant 
land) associated with the Albina Yard, a metals fabrication plant, a party rental 
business, a dance theater, the City’s Materials Testing Laboratory, and adjacent 
streets. The City has completed source investigations in this basin and concluded 
that there are no major current sources in the basin (City, 2013). SCMs have been 
implemented in the OF45 conveyance system, including elimination of an 
unauthorized source of process water discharge to the system, and line cleanout on 
all of the main branches of the system to remove accumulated solids (City, 2013). The 
City has collected two sets of stormwater data (2008 and 2016/2017) representing 
OF45 discharges; both of these data sets postdate implementation of the source 
controls in this conveyance system (City, 2010b, 2017a). 

As per EPA and DEQ’s Sufficiency Assessment Summary Matrix (Table 1-3), stormwater 
sources at City outfalls are sufficiently controlled and a source control decision is pending. 

5.3.2.5 ODOT Outfall 
ODOT outfall WR-306 discharges stormwater runoff from portions of I-405 (the eastern 
interchanges and onramps to the Fremont Bridge) and I-5, as shown in Figure 5.3-5. The 
total drainage area to WR-306 is unclear, but is estimated to be on the order of 50 acres.14 A 
portion of the runoff to WR-306 is routed through a continuous deflective separator (CDS) 
unit, which is designed to treat the stormwater by capturing some of the suspended load, 
oil/grease, and debris under high flow-rate conditions. The location of the CDS is shown in 
Figure 5.3-5. ODOT reports that it maintains/cleans out the CDS unit on approximately an 
annual basis (Herrera, 2015). 

ODOT monitors runoff to WR-306 at stormwater monitoring site WR-306A, located 
immediately down-pipe of the CDS unit (Figure 5.3-5). ODOT has collected stormwater 
monitoring data from this monitoring site since 2011 (Herrera, 2017). This monitoring 
                                                      
14 ODOT’s Stormwater Assessment for Source Control report (Herrera, 2015) states that the WR-306 drainage area is 
approximately 34 acres. However, ODOT’s Effectiveness Monitoring and Stormwater Source Control Evaluation Work Plan 
(Herrera, 2017) states that the drainage area to just the monitoring location for this outfall (WR-306A) is 34 acres. The rough 
estimate of a total drainage area for the outfall, on the order of 50 acres, is based on geographic information system (GIS) 
calculations of the area shown in Figure 5.3-5. 
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location represents only approximately 34 acres (Herrera, 2017) of the total outfall drainage 
area; it is located up-pipe of several additional connections to the stormwater system 
draining to the outfall, including one major branch line (Figure 5.3-5). 

As per EPA and DEQ’s Sufficiency Assessment Summary Matrix (Table 1-3), stormwater 
sources are conditionally controlled. ODOT is evaluating the effectiveness of this CDS unit 
and the current maintenance regime for the unit, as well as the effectiveness of other current 
and planned source control enhancements, as part of ODOT’s effectiveness monitoring and 
stormwater source control evaluation. SCM implementation and effectiveness 
demonstration are underway with the final monitoring round scheduled by 2020 (Herrera, 
2017). 

Note that the majority of the stormwater runoff from the Fremont Bridge deck drains 
directly into the river via scuppers (Herrera, 2015). ODOT has implemented Harbor-wide 
SCMs (e.g., sweeping) that include the Fremont Bridge (Herrera, 2017). Direct bridge 
drainage is discussed in Section 6.4.2 (overwater activities).  

Until ODOT’s SCMs are implemented and demonstrated to be effective, DEQ considers 
ODOT’s highways and bridges with drainage to Portland Harbor as uncontrolled sources 
with a medium potential for recontamination (DEQ, 2016a). Additional stormwater SCMs 
and performance monitoring for BEHP are needed before DEQ can conclude that sources 
are sufficiently controlled (Table 1-3; EPA and DEQ, 2018). 

5.3.2.6 Summary of Line Cleaning Status 
DEQ evaluated where line cleanouts were necessary for individual areas as part of source 
control activities. Line cleaning associated with the various outfalls in the RM11E Project 
Area is noted above by party and shown in Figures 5.3-6 through 5.3-10. For purposes of 
discussing the potential for recontamination associated with legacy solids that may be 
present within the conveyance systems for these outfalls, a synthesis of the line cleaning 
information is provided below.  

• Cargill. Storm lines draining to the active Cargill outfalls were cleaned on May 24, 
2018. Cargill is awaiting proper flow conditions to conduct appropriate sampling 
following these cleaning activities. Cargill’s source control evaluation is currently in 
progress under DEQ Cleanup Program oversight. 

• Glacier. Storm lines and catchments draining to Glacier’s outfalls were cleaned in 
2016 to address legacy solids (APEX, 2016a). The line segments cleaned are shown in 
Figure 5.3-6. 

• Sakrete. Storm lines draining to Sakrete’s outfall were cleaned in February 2017 to 
address legacy solids (Central Premix, 2017a), as shown in Figure 5.3-7. 

• City. Extensive line cleaning was completed in the three City storm systems 
discharging at RM11E between 2008 and 2012 in coordination with basin source 
investigations and adjacent property source control efforts. Routine maintenance, 
including line cleaning during video surveys, are also conducted on the systems. 
(City, 2013). Figures 5.3-8, 5.3-9, and 5.3-10 document line cleaning for outfall basins 
43, 44, and 45, respectively.  
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• ODOT. ODOT has indicated that it plans to conduct line cleaning in the WR-306 
system as part of its Portland Harbor SCM implementation (Herrera, 2017), but 
available information does not specify the completed (or planned) extent of the line 
cleaning. Any need for line cleanout is expected to be addressed in the context of 
ODOT’s source control evaluation, which is currently in progress under DEQ 
Cleanup Program oversight.  

5.3.3 Representative Stormwater Data for RA 
The relevant data for this evaluation of the stormwater pathway are data representative of 
current discharges to the RM11E Project Area from each of the 10 active outfalls. 
Representativeness considerations include sample location, sample type(s), and sample time 
frame, as summarized below. 

• Sample Location. Concentrations in stormwater or solids collected from upgradient 
locations in a drainage system may differ significantly from concentrations in flows 
that are discharging from the outfall. Therefore, data are considered representative 
of outfall discharges if they are collected either directly at the outfall, or at another 
point in the conveyance system that is still downgradient of most or all of the 
contributing drainage area.  

• Sample Type. Stormwater samples are unfiltered and represent both the dissolved 
and suspended load. Solids samples that are collected from within the conveyance 
system at a location that represents outfall discharges (as described in the preceding 
bullet) may represent material that is being transported to the river.  

• Sample Time Frame. Data for purposes of conducting the RA are ideally 
representative of current conditions, although older data may be sufficient if 
operational changes have not been significant. For outfalls where contaminant 
sources have been addressed through SCMs, representative data are those collected 
after all SCMs have been implemented (post-SCM data). Pre-SCM data may 
overestimate loading under post-SCM conditions. 

5.3.4 Stormwater Data Sources 
Table 5.3-2 describes the most recent relevant data sets for purposes of the RA for each of 
the RM11E Project Area stormwater outfalls. This table describes each data set (e.g., sample 
matrix, analytes, number of samples), identifies the time frame of data collection in relation 
to SCM implementation, indicates whether the data are considered representative of current 
conditions, and identifies the RPCs for which no data are available for each outfall.  

Where post-SCM data are not available, pre-SCM data were utilized in this report. The 
timing of the data is denoted on the Section 5.3 tables and figures. As indicated in Table 5.3-
2, stormwater samples representative of post-SCM conditions are available for the Glacier, 
Sakrete, and City outfalls. Some available stormwater data for the Cargill outfalls, City 
OF43, and ODOT outfall WR-306 pre-date full SCM implementation.  

Table 5.3-2 also summarizes available stormwater solids data sets. As indicated, solids data 
that are collected from locations representative of outfall discharges are available for the 
Glacier and ODOT outfalls and two of the City outfalls (OF43 and OF44); however, none of 
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these solids data sets are considered representative of current conditions because SCMs 
have been implemented in the associated outfall drainage areas after these data were 
collected.  

5.3.5 Stormwater RPC Results and Discussion 
Tables 5.3-3 through 5.3-7 summarize the RPC concentrations from recent available 
stormwater data for the Cargill, Glacier, Sakrete, City, and ODOT outfalls, respectively. As 
noted above, representative solids data are not available for any of the outfalls. 

For purposes of evaluating the stormwater recontamination pathway, the RPC results for 
representative stormwater samples (Tables 5.3-3 through 5.3-7) are compared to the surface 
water CULs presented in Table 17 of the Portland Harbor ROD (where available). While 
EPA did not establish CULs for stormwater, it did establish CULs for surface water to attain 
RAOs 3 and 7 (Table 1-1). These surface water CULs are based on ARARs and risk-based 
concentrations and do not account for background concentrations of COCs in the Lower 
Willamette River. The ROD estimates that construction of the Portland Harbor ROD’s 
Selected Remedy will result in COC concentrations in surface water that are reduced to 10 
times the CULs throughout Portland Harbor. The Portland Harbor ROD notes that the long-
term achievement of surface water CULs relies on a combination of in-river cleanup, source 
control actions within the site, and actions taken to address contaminants within the 
watershed.  

Note that although the surface water CULs are an available metric used for screening in this 
RA, they do not represent threshold values for determining recontamination risk from 
stormwater to a sediment remedy. They were not developed for comparison to end-of-pipe 
or in-line stormwater and do not take into account dilution by the river, exposure area, or 
point-of-exposure considerations. For this reason, DEQ has developed a statistical tool as 
guidance for identifying concentrations of selected contaminants in stormwater that indicate 
the need for additional source control. These rank-order plots of contaminant concentrations 
in Portland Harbor industrial stormwater discharges (“stormwater guidance curves”; DEQ, 
2009a, updated 2015) are employed as an additional line of evaluation in the discussion 
section that follows.  

5.3.5.1 Stormwater RPC Screening 
The RPC screening results for stormwater are included in Tables 5.3-3 through 5.3-7. A 
calculated geometric mean concentrations (geomeans)15 for each data set is also provided 
for reference. Detected concentrations that exceed the Portland Harbor ROD surface water 
CULs are yellow-highlighted in these tables. Surface water CULs are exceeded at one or 
more outfalls for each of the RPCs in stormwater regardless of the source control status of 
the outfall drainage area. However, as discussed below, this finding is a reflection of the 
conservative nature of the surface water CULs and is not considered to represent a 
significant recontamination potential.  

                                                      
15 The outfall geomeans are included in Tables 5.4-3 through 5.4-7. Geomeans are a statistic used to show a long-term 
central tendency. Geomeans are used as part of the implementation of NPDES industrial stormwater permits to help account 
for the inherent variability in stormwater data. The geomeans shown in Tables 5.3-3 through 5.3-7 are conservative, in that 
non-detected results are included as values set at the method reporting limit. 
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Figures 5.3-11a through 5.3-11c show the individual sample results, symbolized by outfall, 
plotted onto stormwater guidance curves that DEQ has developed for arsenic, BEHP, and 
total PCBs based on an extensive data set of industrial stormwater discharges to Portland 
Harbor (DEQ, 2009a, updated 2015).16 DEQ considers data falling on the flatter portions of 
the curves as within the “typical” range of concentrations for industrial stormwater 
discharges to Portland Harbor and not necessarily indicative of the need for additional 
source controls (DEQ, 2009a, updated 2015). As indicated in Figures 5.3-11a through 5.3-11c, 
most of the outfall concentrations are on the flatter parts of the curves or near the knee in the 
curve. The slightly elevated arsenic (Figure 5.3-11b) result for Cargill outfall WR-341 reflect 
pre-SCM conditions and performance monitoring is being conducted to demonstrate 
effectiveness at that facility. The elevated BEHP concentrations observed in stormwater 
from Glacier outfall WR-350 and ODOT outfall WR-306 (Figure 5.3-11c) are consistent with 
DEQ’s determination that ongoing source tracing, SCM implementation, and effectiveness 
monitoring are needed at these locations.  

TSS may be an indicator of potential load to sediment, although it is unlikely to correlate to 
any particular contaminant concentration. Figure 5.3-11d was developed to show how the 
RM11E area outfalls TSS data alone compares to data collected throughout Portland Harbor. 
As with the RPCs, most of the TSS data falls on the flatter portions of the curve, or near the 
knee in the curve (i.e. OF44 and OF45. The exception is several samples from the ODOT 
outfall WR-306a. These samples reflect pre-SCM conditions and ongoing SCM 
implementation and effectiveness monitoring will be required by DEQ until it confirms that 
sources are adequately controlled. 

No Eastside CSO Tunnel overflow data are available for OF43 but there are data available 
for overflows at OF36, which is located up-pipe at RM 12.7E. Tunnel overflows are an 
accumulation of flows collected from all the up-pipe eastside combined basins connected to 
the tunnel and provide an indication as to the anticipated quality of CSO discharge from 
OF43. CSO discharge samples were collected during six overflow events in 2014 and 2015. 
Of the RM11E RPCs, the analyte list included PCBs and BEHP. PCBs were not detected 
during any of the CSO discharge sampling events. BEHP concentrations ranged from 1.3 to 
4.1 ug/L. Although not shown in the tables on Figure 5.3-11, both PCBs and BEHP fall on 
the flatter portions of the stormwater guidance curves (i.e., PCBs would plot near OF43 and 
BEHP would plot near OF 45 in Figure 5.3-11). While this CSO discharge data was collected 
about 1-mile up-pipe of the RM11E Project Area, the concentrations of RPCs observed in 
this data may indicate that the combined stormwater and sewage overflow are comparable 
to or lower than the “typical” range of concentrations for industrial stormwater discharges 
to Portland Harbor. 

5.3.5.2 Discussion 
Stormwater data for three of the RPCs (arsenic, BEHP, and total PCBs) are available for all 
or most of the RM11E Project area outfalls and indicate that detected concentrations in 
stormwater exceed the corresponding Portland Harbor ROD surface water CULs at most of 
the outfalls. However, the overall data set does not necessarily indicate the presence of 

                                                      
16 DEQ has not developed these rank-order curves for dioxins or TPH.  
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widespread significant uncontrolled sources of these RPCs that would impact the sediment 
remedy based on the following: 

• For total PCBs, all of the outfall concentrations are at or below the knee of the DEQ 
stormwater guidance curve (Figure 5.3-11a) indicating that PCB concentrations in 
stormwater at RM11E are comparable to or lower than those observed in other 
industrial areas throughout Portland Harbor. 

• For arsenic, many of the stormwater concentrations are less than the regional surface 
water background concentration of 2 ug/L (DEQ, 2002), and most of the 
concentrations are at or below the knee of the DEQ stormwater guidance curve 
(Figure 5.3-11b) indicating that arsenic concentrations in stormwater at RM11E are 
comparable to or lower than those observed in other industrial areas throughout 
Portland Harbor. The single slightly higher arsenic detection in stormwater from 
WR-343 was collected pre-SCM and an SCM effectiveness demonstration is 
underway at the Cargill facility. 

• For BEHP, concentrations for the ODOT outfall WR-306 and the Glacier outfall WR-
350) have been detected in the elevated range on the DEQ stormwater guidance 
curve (Figure 5.3-11c). Concentrations from other outfalls plot at or below the knee 
of the DEQ stormwater guidance curve (Figure 5.3-11c) indicating that BEHP 
concentrations in stormwater from those outfalls are comparable to or lower than 
those observed in other industrial areas throughout Portland Harbor. Both of the 
outfalls with elevated BEHP values are actively engaged in source control 
evaluations under DEQ Cleanup Program oversight. Phthalates have been found to 
accumulate in sediments in other waterways from stormwater discharges. For 
example, the sediment cap that was constructed in 2003 in the head of the Thea Foss 
Waterway, Tacoma, Washington has been recontaminated by BEHP due to 
stormwater outfall discharges (EPA, 2014).  

• DEQ’s Cleanup and Water Quality Programs will continue to provide long-term 
authority and oversight for upland stormwater source controls.  

• Stormwater comprises a very small fraction (< 1 percent) of long-term flow and 
sediment loading to Portland Harbor as a whole (City, 2006). Therefore, any 
contaminant loading from the stormwater pathway to Portland Harbor overall is 
expected to be low as compared to the much greater incoming flow and sediment 
input from the mainstem Willamette River.    

Note that representative data for the dioxin/furan RPCs are not available for any of the 
outfalls and DEQ has not identified significant upland sources of dioxin/furans in the 
associated drainage areas (DEQ, 2016a). In addition, although data are generally lacking for 
TPH Diesel, the few locations in surface sediment with elevated TPH Diesel concentrations 
are not close to active stormwater outfalls (Figure 5.1-11), indicating stormwater discharges 
from these outfalls is not significant recontamination source of this RPC. RPCs with limited 
or no data available for a given individual outfall are not expected to be significant 
uncontrolled sources to the river, given DEQ’s Cleanup Program authority/oversight. 
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5.3.6 Conclusions and Identification of Data Needs for the Stormwater Pathway 
Under the JSCS, DEQ has worked with RM11E Group members and other property owners 
within the RM11E Project Area to evaluate whether properties are likely to be a source of 
recontamination to the sediments. A significant part of this work was evaluation of 
stormwater discharges and, where necessary, implementation of SCMs to reduce 
contaminant discharge to the river. Based on this extensive work, DEQ has determined that 
there is a low potential for stormwater in the RM11E Project Area to recontaminate in-river 
sediments (DEQ, 2016a).  

As described in Section 5.3.5, the RM11E Group conducted an evaluation of stormwater for 
this RA. Although stormwater concentrations exceed CULs for surface water, those CULs 
are based on drinking water standards and risk-based concentrations and are not an 
appropriate metric to evaluate recontamination potential to sediment. As an alternative 
comparative metric, the available RPC data were compared to DEQ’s rank-order guidance 
curves for stormwater at industrial sites within Portland Harbor (Figure 5.3-11), and the 
RM11E concentrations generally fall below the “knee of the curve,” indicating they are 
consistent with other less contaminated areas of Portland Harbor and that there is not a 
unique source of these RPCs to stormwater in this area. Based on this evaluation, the RM11E 
Group generally agrees with DEQ’s finding that the recontamination potential from 
stormwater in the RM11E area is low; however BEHP shows some elevated concentrations 
and there are several Site-wide programmatic considerations that lead to uncertainties in 
this conclusion, including: 

1. The timing for completion of DEQ source control determinations on remaining 
sites. As listed in Table 1-3, EPA and DEQ (2018; Appendix A) have indicated that 
additional source evaluation and/or effectiveness demonstration for stormwater 
SCMs may be needed before source control decisions can be issued at the following 
upland DEQ Cleanup Program sites in the RM11E Project Area. Sources at these sites 
are currently considered “conditionally controlled” (EPA and DEQ, 2018). 

a. 2100 N. Albina Street. This site entered the Cleanup Program in 2018 as part 
of a PPA signed with DEQ. Source control related investigation is in progress 
(EPA and DEQ, 2018).  

b. Cargill. An effectiveness demonstration is still underway at Cargill (EPA and 
DEQ, 2018). DEQ source control decisions are anticipated following 
completion of the effectiveness demonstration at that facility. 

c. Glacier. Source tracing and source control is underway at the Glacier facility 
to address elevated BEHP observed in stormwater (EPA and DEQ, 2018).  

d. ODOT facilities. ODOT is currently working with DEQ to obtain a source 
control decision for their facilities (WR-306 and the Fremont Bridge). SCMs 
need to be completed and demonstrated to be effective (EPA and DEQ, 2018). 

e. UPRR Albina Yard. Source control evaluation is pending for the portion of 
this site that drains to OF45 (a small parking area) (EPA and DEQ, 2018). 
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2. The difference between DEQ and EPA’s list of COCs. It is important to recognize 
that DEQ’s source control evaluations under the JSCS did not require analysis of all 
of the Portland Harbor COCs, including some of the RM11E RPCs (notably 
dioxins/furans). Therefore, stormwater data are unavailable for the four RM11E 
dioxin/furan RPC congeners. This class of compounds is an unintentional by-
product of certain manufacturing and combustion processes and the compounds can 
be found at similar levels throughout Portland Harbor. Work conducted as part of 
this RA did not identify a specific industry or known source of dioxins/furans in the 
RM11E Project Area. Therefore, the absence of dioxin/furan data is not considered a 
RM11E data gap, but rather is a programmatic issue to be considered on a Site-wide 
level.  

In conclusion, based on available data, the RM11E Group concurs with DEQ’s 
determination that the potential for recontamination of sediments from stormwater is low. 
This concurrence is based on the small fraction of sediment loading from stormwater and 
the assumption that DEQ will continue to require ongoing stormwater monitoring to 
confirm the effectiveness of source control actions, including for BEHP, and will require 
additional source control actions as needed.  
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6. In-Water Pathway Recontamination 
Evaluation 

Four in-water recontamination pathways were identified in the CSM in Section 4: 

• Upriver suspended sediment in surface water that contain RPCs (Section 6.1) 

• Resuspension of bedded sediments within the RM11E Project Area (Section 6.2) 

• Advection of groundwater through contaminated sediment containing RPCs (i.e., 
porewater) (Section 6.3) 

• Existing structures and overwater activities (Section 6.4) 

These pathways are discussed in the following sections. 
 

6.1 Upriver Pathway  
EPA determined in the ROD that CULs throughout Portland Harbor will be attained 
through MNR over time (as long as 30 years) following completion of active in-water 
remedies and after SCMs are implemented. This approach relies in part on attenuation of 
COCs, over appropriate spatial scales, as ‘cleaner’ sediments from upriver areas enter and 
deposit within Portland Harbor, thereby contributing to a reduction of the concentrations of 
contaminants within surface sediments. DEQ is using its authorities to address areas of 
known sediment contamination in upriver areas and to control upland sources to prevent 
future releases of contamination both in the Downtown Reach (approximately RM 11.8 to 
RM 16.6) and in the larger Willamette River Watershed. DEQ has completed a significant 
amount of work upriver of Portland Harbor and documentation of its work that is either 
completed or underway is presented in Appendix B.3.  

DEQ has concluded that contamination present in the Downtown Reach is not a significant 
ongoing source of contamination to Portland Harbor (DEQ, 2011b), however, this 
determination was made prior to finalization of RALs and CULs in the Portland Harbor 
ROD. Additional information regarding current incoming RPC concentrations on 
suspended sediments during different flow regimes will be useful to evaluate the potential 
for incoming loads to recontaminate the remediated sediment surface. This important data 
will be collected as part of the 2018/2019 Site-wide baseline sampling program, and during 
subsequent long-term monitoring.  

Because additional baseline and subsequent long-term monitoring data is being gathered to 
assess the recontamination potential from the upriver pathway, the pathway evaluation in 
this RA is limited to a semi-quantitative evaluation based on available data. In particular, 
this RA Report uses historical sediment trap data to compare suspended sediment 
concentrations observed upriver of the RM11E Project Area to the CULs. 
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As baseline and long-term monitoring information is reviewed, it is important to note that 
MNR effectiveness and recontamination potential are influenced by a wide variety of 
factors, including: the relative load and concentration of incoming sediment that deposits 
within the RM11E Project Area; the existing bedded sediment concentrations; and the 
physical processes affecting mixing of sediment. In addition, the sediment trap data utilized 
in this evaluation reflect conditions during the 2007 and 2009 sampling periods, which may 
not be representative of current conditions, or of future conditions resulting from DEQ’s 
continued upriver source control efforts. 

6.1.1 Historical Settleable Suspended Sediment RPC Concentrations  
Sediment trap data were collected in two studies upriver of and within the RM11E Project 
Area during 2007 and 2009 to evaluate contaminant concentrations on sediment suspended 
in surface water. Although this information was collected prior to subsequent remedial 
actions upriver of RM11E, it is informative with regards to past conditions and whether 
concentrations greater than CULs have previously entered the RM11E Project Area. Should 
incoming RPC suspended sediment concentrations continue to exceed CULs, the CULs may 
not be achievable within the RM11E Project Area or Site-wide. The two studies that were 
conducted are: 

• The Lower Willamette Group (LWG) Remedial Investigation. In 2007, the LWG 
placed sediment traps in the Upriver Background Area between RM 15.5 and RM 
15.8, and at RM 11.3E and RM 11.5W, which were considered to be the upper 
boundary of Portland Harbor at that time. Suspended sediment data were collected 
three times to be representative of low flow, high flow and transitional flow 
conditions.  

• The RM11E Focused Sediment Characterization. In 2009, the City conducted an 
investigation between RM 11 and RM 12.1 to assess sediment conditions in the 
RM11E area. Part of this work included deployment of sediment traps to delineate 
the spatial distribution of settleable suspended sediment in the RM11E vicinity. 
Seven in-river sediment traps were deployed and sampling was conducted during 
the third (low flow) and fourth (high flow) quarters of 2009.  

The locations of the sediment trap samples are shown in Figure 6.1-1 and samplers were 
deployed to collect suspended sediment in surface water, with the intake situated 
approximately 3 feet above the mudline. Using data collected during these studies, graphs 
were prepared (Figures 6.1-2 through 6.1-9) to illustrate the concentrations of RPCs entering 
the RM11E Project Area and within the RM11E Project Area. For comparative purposes and 
to provide context, the graphs include references to sediment CULs and RALs (where 
available). A brief description of the observations for each RPC is presented below.  

6.1.1.1 Total PCBs 
Total PCB concentrations collected during the 2007 and 2009 studies are shown in Figure 
6.1-2. This plot illustrates that Upriver Background Area concentrations are generally at or 
less than the PCB CUL of 9 ug/kg, which is based on EPA-designated, site-specific 
background concentration. Moving downstream toward RM11E (toward the left in Figure 
6.1-2), PCBs on suspended sediment increase to concentrations approximately two times 
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greater than the CUL (about 20 ug/kg) during low water periods, as observed between RM 
11.7 and RM 12.1. During high flow conditions, when an increased quantity of suspended 
sediment are being transported by the Willamette River, the total PCB concentrations on 
suspended sediment entering the RM11E Project Area are less than the CUL. To the extent 
that incoming PCB concentrations continue at these levels, upriver contributions may 
impede the ability of the remedy to meet the CUL or result in recontamination. 

6.1.1.2 PeCDD 
PeCDD concentrations measured in 2007 and 2009 are shown in Figure 6.1-3. PeCDD 
concentrations in the Upriver Background Area, with one exception, are less than the 
background-based CUL for PeCDD. Moving downstream toward RM11E, some 
concentrations exceed the CUL immediately upstream of the RM11E Project Area (at RM 
11.7 and RM 11.8). To the extent that incoming PeCDD concentrations continue at these 
levels, upriver contributions may impede the ability of the remedy to meet the CUL or result 
in recontamination. 

6.1.1.3 PeCDF 
PeCDF concentrations collected from sediment traps in 2007 and 2009 are shown in Figure 
6.1-4. The CUL for PeCDF is defined by background. The upriver data are at or less than the 
background-based CUL indicating that the recontamination risks from the upriver pathway 
are low. 

6.1.1.4 TCDD 
TCDD concentrations collected from sediment traps in 2007 and 2009 are shown in Figure 
6.1-5. With the exception of one low water sample collected at RM 11.8, the upriver data 
were less than the CUL. To the extent that incoming TCDD concentrations are elevated 
above CULs, upriver contributions may impede the ability of the remedy to meet the CUL 
or result in recontamination. 

6.1.1.5 HxCDF 
HxCDF concentrations shown in Figure 6.1-6 collected from sediment traps deployed in 
2007 and 2009 indicate elevated levels immediately upstream of the RM11E Project Area as 
compared to the Upriver Background Area concentrations. Because the HxCDF 
concentrations coming into the RM11E Project Area are greater than the CUL, upriver 
contributions may impede the ability of the remedy to meet the CUL or result in 
recontamination to the extent that incoming HxCDF concentrations continue at these levels.  

6.1.1.6 Arsenic 
Arsenic concentrations collected from sediment traps immediately upstream of the RM11E 
Project Area and in the Upriver Background Area often exceed the CUL, but are less than 
the DEQ default value for arsenic in soil from the Portland Basin of 8.8 mg/kg (DEQ, 2013c; 
Figure 6.1-7). Therefore, incoming arsenic concentrations on suspended sediment appear to 
be representative of background conditions. However, because the arsenic concentrations 
coming into the RM11E Project Area are greater than the CUL, the CUL may not be 
achievable and the long-term equilibration of arsenic concentrations within the RM11E 
Project Area to that of upriver background should not be considered recontamination. The 
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difference between naturally occurring arsenic background levels and the CUL is a Site-
wide issue. 

6.1.1.7 BEHP 
Figure 6.1-8 illustrates BEHP concentrations within and upriver of the RM11E Project Area. 
The incoming BEHP concentrations are greater than those observed in the Upriver 
Background Area and greater than the CUL. To the extent that incoming BEHP 
concentrations continue at these levels, upriver contributions may impede the ability of the 
remedy to meet the CUL or result in recontamination. As discussed in Section 5.3.5.2, BEHP 
has been found to accumulate in surface sediments in other waterways, such as the Thea 
Foss, due to air-borne deposition and stormwater runoff from impervious surfaces. 

6.1.1.8 TPH Diesel 
Several TPH Diesel concentrations collected from sediment traps immediately upstream of 
the RM11E Project Area and in the Upriver Background Area exceed the CUL (Figure 6.1-9). 
Because the TPH Diesel concentrations coming into the RM11E Project Area are often 
greater than the CUL, upriver contributions may impede the ability of the remedy to meet 
the CUL or result in recontamination to the extent that these incoming TPH Diesel 
concentrations continue at these levels.  

6.1.2 Conclusions and Identification of Data Needs for the Upriver Pathway 
Additional settleable suspended sediment (sediment trap) data in surface water may be 
helpful to fully evaluate MNR and the potential for recontamination from incoming COCs 
to Portland Harbor and the RM11E Project Area. These data are expected to be collected as 
part of the Site-wide baseline sampling in 2018/2019, and during subsequent long-term 
monitoring, where it is anticipated that the impacts of upriver cleanup projects and 
watershed source control initiatives will become apparent over time. Control of this 
potential source of recontamination lies within the jurisdiction and authority of DEQ and 
EPA.  

Based on evaluation of the upriver and incoming settleable suspended sediment data from 
2007 and 2009 presented in Section 6.1, incoming sediment concentrations for seven of the 
eight RPCs (i.e., total PCBs, PeCDD, TCDD, HxCDF, arsenic, BEHP, and TPH Diesel) have 
exceeded the sediment CULs. These data were collected before the implementation of 
several remedial actions upriver of the RM11E Project Area and other upriver source 
control, indicating that upriver contributions to recontamination were present but are 
currently uncertain in magnitude since the remedial actions have been implemented. The 
remedy at RM11E, as with the rest of Portland Harbor, relies on both the active remediation 
areas and the effectiveness of the upland and upriver SCMs to attain RAOs over time. As 
additional information is collected upriver, some of the COC concentrations associated with 
sediment transport may be shown to be naturally sourced background contaminants (e.g., 
arsenic), or watershed-level contaminants, greater than currently established CULs. Thus, 
the CULs may not be attainable and may need to be adjusted by EPA in the future as those 
determinations are made.  
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6.2 Resuspension of Bedded Sediments within the RM11E 
Project Area   

Resuspension of bedded sediment occurs when natural and anthropogenic hydraulic forces 
create water velocities sufficient to scour and suspend bedded sediments in the water 
column. The suspended particles may then move with the water currents until velocities 
decrease allowing the particles to settle back onto the sediment surface. Evaluation of the 
bathymetric changes over time presented in Section 7.2.2 of the ISR indicates that both 
increases and decreases in riverbank and riverbed elevation occur within portions of the 
RM11E Project Area. In addition, sediment trap concentrations of PCBs and some other 
RPCs collected in 2007 and 2009 are elevated in the RM11E Project Area, compared to the 
incoming concentrations (Figures 6.1-2 through 6.1-9). This data appears to indicate that 
hydrodynamic and anthropogenic forces capable of moving and depositing contaminated 
sediment are present within the RM11E Project Area, likely to varying degrees at different 
times based on many local conditions. 

Resuspension is a mechanism that is distinctly different than other recontamination 
pathways evaluated in this RA Report. Other pathways, such as upriver or stormwater, may 
contribute new contaminated sediment to the RM11E Project Area. In that sense, those 
pathways are considered potential sources of recontamination. In contrast, resuspension is a 
mechanism that redistributes bedded sediment already present within the RM11E Project 
Area. For purposes of this RA, redistribution of surface sediment with concentrations below 
applicable RALs, e.g., in MNR areas outside of SMAs, is not considered a potential source of 
recontamination because it is part of the mixing process inherent in the ROD-Selected 
Remedy. Exposure and resuspension of subsurface sediment above applicable RALs would 
be considered a source of recontamination and is expected to be addressed during RD.  

Although resuspension is distinctly different from other pathways, it will be a critical factor 
in RD and is important in assessing potential impacts to remediated surfaces and therefore 
resuspension is included in this RA Report. In the RM11E Project Area, resuspension of 
bedded sediment can occur from two primary mechanisms: 

• The presence of vessels and the potential for scour and resuspension by propellers 
(i.e., propeller wash) or other drive systems on a vessel during transit, arrival and 
departure including from the Glacier, Cargill, and RIS&G docks, or during 
recreational river use. In general, the closer the propeller is to the riverbed or 
riverbank, the greater the potential for scour or erosion. Similarly, the larger the 
propeller and the higher the applied horsepower, the greater the potential for scour 
or erosion. The propeller wash impact zones are shown in Figure 5.1-2. 

• The natural hydrodynamics of the Lower Willamette River that create variable flow 
regimes and periodic scouring due to high flow velocities. In general the Final RI 
Report concludes that higher current speeds occur in the deeper portions of the river 
channel, and lower speeds occur in the shallow nearshore areas, regardless of flow 
direction.  
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Surface and subsurface sediment resuspension are evaluated in Sections 6.2.1 and 6.2.2, 
respectively. 

6.2.1 Surface Sediment Resuspension and Redistribution 
The variable RALs in adjacent areas (navigation channel and nearshore) established by the 
Portland Harbor ROD result in surface sediments being left in place in the navigation 
channel at concentrations (up to 200 ug/kg) that exceed the nearshore RALs (e.g., 75 ug/kg 
for PCBs) and CULs (e.g. 9 ug/kg for PCBs). There will also be areas where nearshore 
surface sediment will be left in place at concentrations that exceed CULs. Depending on 
their location and localized hydrodynamics, these sediments could be resuspended and 
redeposited onto remediated sediment surfaces. As noted above, resuspension, 
redistribution and mixing of surface sediments above CULs but below applicable RALs is 
contemplated under the ROD and is not considered recontamination.  

PCB concentrations in surface sediment are shown in Figure 6.2-1, which includes the PCB 
RAL exceedance area from Figure 4-8 and a yellow highlighted zone where navigation 
channel surface sediment concentrations outside of the SMAs fall between the nearshore 
RAL of 75 ug/kg and the navigation channel RAL of 200 ug/kg. Figure 6.2-1 indicates there 
are two areas in the navigation channel within the RM11E Project Area where surface 
sediment that exceeds the nearshore RALs may be left in place, and thus has the potential to 
be subsequently resuspended and deposited over potentially repetitive and short time-
scales. The first area is near RM 10.9 at the downstream margin of the RM11E Project Area. 
The data density in this portion of the RM11E Project Area is limited and the mapping is 
due to extrapolation by Natural Neighbor.  

The second area where surface sediment that exceeds the nearshore RALs may be left in 
place in the navigation channel is located between RM 11.2 and RM 11.5 (Figure 6.2-1). This 
area is particularly vulnerable to resuspension because it is within the approach and 
departure routes of deep draft vessels using the Glacier and Cargill docks. This area is also 
within the main channel of the river and flow velocities will be higher than in nearshore 
areas and more likely to suspend and transport sediments. A hydrodynamic evaluation of 
this condition was not conducted as part of this RA and may be conducted during RD. 

For the other RPCs, the data density outside of the SMA is not as good (Figures 4-9 through 
4-22); however, the resuspension mechanisms acting to mobilize PCBs from surface 
sediment into the water column are the same mechanisms that could mobilize other RPCs, if 
present in surface sediment that remains in place following remedy implementation. 

6.2.2 Subsurface Sediment Exposure and Resuspension  
Core data from the RM11E Focused Sediment Characterization was combined with other 
available RI/FS subsurface sediment data to support the following evaluation of 
resuspension potential from subsurface sediment above applicable RALs that may be left in 
place after remediation, e.g., in capped areas. Because PCBs are the primary remedial driver 
at RM11E and the data density is much greater than for other analytes, the subsurface 
sediment evaluation focuses largely on PCBs, although the other RPCs are also discussed in 
the following sections. As noted above, exposure and resuspension of subsurface sediments 
above applicable RALs is considered a potential source of recontamination.  
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6.2.2.1 Total PCBs 
The following two figures illustrate total PCB concentrations in subsurface sediment.  

• Figure 6.2-2 is taken from the Portland Harbor Final RI Report and shows the 
available PCB data by depth. As shown in Figure 6.2-2, the lateral extent of PCB 
contamination is greater in surface sediment versus subsurface sediment. Note that 
there are some nearshore areas where the depth of impact (down to the nearshore 
RAL of 75 ug/kg) was not delineated. As discussed in Section 6.2.3, these areas may 
require added investigation during RD.  

• Figure 6.2-3 presents the maximum total PCB concentration observed at any depth in 
the subsurface sediment intervals. Outside of the SMAs, some parts of the nearshore 
area have subsurface contamination above the nearshore RAL of 75 ug/kg. 
However, in the navigation channel, the subsurface data located outside of the SMAs 
have total PCB concentrations less than the navigation channel RAL of 200 ug/kg  

Figures 6.2-2 and 6.2-3 also show the approximate extent of the 2004 Glacier dredge areas 
and the 2001, 2002, and 2009 Cargill dredge areas. Pre- and post-dredge sample results 
included in the Portland Harbor database are also shown; however, additional post-dredge 
PCB data are available as described below: 

• 2004 Glacier. Post-dredge samples were collected from the top 10 cm of sediment 
following the 2004 dredging event. The sample GN-VV-04 collected near the 
downstream end of the Glacier barge dock had a total PCB concentration of 240 
ug/kg. The three (post-dredge) samples collected from within the main Glacier dock 
dredge area had total PCB concentrations of 1,900 ug/kg, 340 ug/kg, and 4,100 
ug/kg from downriver to upriver (Anchor Environmental, 2004). This indicates that 
concentrations of PCBs exceeding the RALs were left in place following the 2004 
dredging event. 

• 2002 Cargill. Two pre-dredge cores were collected at the stern and bow ends of the 
ship that was in berth at Cargill at the time. The 3- to 5-foot sections from the cores 
were sampled and composited to represent the post-dredge surface. The total PCB 
results in this sample (IS-C2) was 740 ug/kg, indicating that concentrations of PCBs 
exceeding the RALs were left in place following the 2002 dredging event. The exact 
locations of these two cores are uncertain, and they are incorrectly located in the 
Portland Harbor database.17 (Hart Crowser, 1999) 

• 2009 Cargill. Three samples were collected near the northern end of the main Cargill 
dock (CLD-WR-01), southern end of the main dock (CLD-WR-02), and adjacent to 
the barge dock (CLD-WR-03). While these data are not included in the Portland 
Harbor database or the figures in this RA Report, the total PCB result of the post-
dredge (i.e., “Z” elevation samples) near the northern end of the main dock (CLD-
WR-01) was 746 ug/kg with the other two locations being non-detect for PCBs 
(Northern Resource Consulting, 2009). An approximate 1-foot-thick sand cover was 

                                                      
17 The Portland Harbor database identifies the sample results for the dredged material as being associated with core collected 
at the stern end of the vessel whereas the post-dredge results are associated with core sample IS-C1, collected at the bow of 
the boat. Source documents indicated that both samples are composites of two cores and reflect different dredge intervals. 
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placed in the dredge prism at the main dock following the 2009 Cargill dredging 
event. 

Based on the elevated total PCB results in post-dredge samples, additional depth-discrete 
sampling may be warranted during the RD in the berthing/nearshore areas. Pending the 
timing of future dredging events, sampling for RD could be performed concurrently with 
post-dredge confirmation sampling events.  

As illustrated in Figures 6.2-2 and 6.2-3, most of the subsurface sediment with 
concentrations greater than the applicable PCB RALs are within the SMA footprint, and 
thus this material will be dredged and/or capped as part of the remedy. Assuming that the 
RD will account for the presence of this material, it would not be subject to scour and 
resuspension if left in place and so should not present a recontamination risk.  

Outside of the SMAs, there are three cores that were collected in the nearshore area near the 
toe of the bank between RM 11.1 and RM 11.3, as shown in Figure 6.2-3, that have 
contamination exceeding the nearshore PCB RAL. The ISR ranks this general area as 
moderate to high potential for impacts from propeller wash (Figure 5.1-2) and, therefore, 
vulnerable to scouring and resuspension. Additional evaluation and consideration of these 
areas with subsurface sediment contamination that are subject to erosion resulting in 
potential contaminant exposure and resuspension will be conducted during the RD. In the 
navigation channel, the available total PCB concentration data indicates that all of the 
subsurface sediment concentrations outside of the SMAs are below the navigation channel 
RAL of 200 ug/kg, and most of the subsurface sediment concentrations are lower than the 
CUL. Accordingly, potential exposure and resuspension of contaminated subsurface 
sediment from the navigation channel areas outside of the SMAs is not anticipated to pose 
RD or recontamination concerns.  

6.2.2.2 Dioxin and Furan RPCs (PeCDD, PeCDF, TCDD, and HxCDF) 
Figure 6.2-4, 6.2-5, 6.2-6, and 6.2-7 shows the maximum PeCDD, PeCDF, TCDD, and HxCDF 
concentrations observed at any depth in subsurface sediment, respectively. As with PCBs, 
concentrations of one or more of these dioxin or furan congeners are elevated in the same 
cores that were collected outside of the SMA footprint near the toe of the bank between RM 
11.1 and RM 11.3, thus supporting the recommendation that this area be evaluated during 
the RD. While no other data outside of the SMA exceeds RALs, the dioxin/furan data in 
subsurface sediment are limited and additional investigation during the RD may be 
warranted.  

6.2.2.3 Arsenic 
The Portland Harbor ROD did not establish an RAL for arsenic; however, arsenic was 
identified as an RPC during screening (Section 3). In the absence of an RAL, arsenic 
concentrations are illustrated as multipliers of the CUL in Figure 6.2-8 to show the relative 
distribution of arsenic in subsurface sediment. Figure 6.2-8 shows that nearly all subsurface 
sediment exceeding the arsenic CUL falls within the SMA footprints or has a concentration 
less than the DEQ default background value for soil in the Portland Basin (8.8 mg/kg). The 
incongruity between naturally occurring arsenic background levels and the CUL is a Site-
wide issue that EPA will need to address as the Portland Harbor ROD is applied.  
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6.2.2.4 BEHP 
Similar to arsenic, BEHP does not have an RAL, but was identified as an RPC during 
screening (Section 3). In the absence of an RAL, BEHP concentrations are illustrated as 
multipliers of the CUL in Figure 6.2-9 to show the relative distribution of BEHP in 
subsurface sediment. Figure 6.2-9 shows that nearly all subsurface sediment exceeding the 
CUL for BEHP falls within the SMA footprints and, therefore, will be addressed during the 
RD.  

6.2.2.5 TPH Diesel 
TPH Diesel also does not have an RAL, but was identified as an RPC during screening 
(Section 3). In the absence of an RAL, TPH Diesel concentrations are illustrated as 
multipliers of the CUL in Figure 6.2-10 to show the relative distribution of TPH Diesel in 
subsurface sediment. Figure 6.2-10 shows that nearly all subsurface sediment exceeding the 
CUL for TPH diesel falls within the SMA footprints and, therefore, will be addressed during 
the RD. The exceptions are cores at the margins of the SMAs where other RPCs were 
identified and discussed previously, further supporting the need for additional 
consideration of the area surrounding C003 (offshore of the Glacier facility near outfall WR-
305 and former outfall OF44A) during the RD.  

6.2.3 Conclusions and Identification of Data Needs for the Resuspension 
Pathway 

Based on this evaluation, resuspension, redeposition and mixing of surface sediments 
within the RM11E Project Area that are below applicable RALs, e.g., in MNR areas outside 
of the SMAs, is expected as part of the remedy selected in the ROD, and is not considered 
recontamination. Resuspension of subsurface sediments that are above applicable RALs is 
also possible and consideration of this mechanism will need to be addressed during RD to 
minimize recontamination. Most notably, as shown in Figure 6.2-1, there are navigation 
channel areas adjacent to SMA boundaries where surface sediment concentrations exceed 
the nearshore PCB RAL of 75 ug/kg. These areas are subject to resuspension and 
redistribution from high river flow velocities and scour from vessels and tug boats on their 
approach to and from the Cargill, Glacier, and RIS&G docks or during recreational river 
usage. Depending on the flow regime in the river, some of this material will be resuspended 
and redeposited on remediated sediment surfaces. This may cause a temporary increase in 
the RPC concentrations of clean cap material until the impact of MNR contributes to a long 
term decline in concentrations. This temporary increase is not considered recontamination.  

Figure 6.2-3 illustrates areas with subsurface PCB contamination in the RM11E Project Area 
exceeding applicable RALs both within and outside of the current SMA footprint. The ISR 
ranked the scour potential in this general area as moderate to high resulting from wave and 
wake erosion, and propeller wash, indicating these areas could experience resuspension that 
could be a source of recontamination. The full depth of impact has not been determined at 
all locations within the SMAs, and there may be other nearshore areas outside of the current 
SMA footprint where subsurface contamination may be subject to scour. The potential for 
scour and resuspension of subsurface sediments will need to be considered during the RD 
to prevent recontamination. 
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6.3 Advection of Groundwater through Contaminated Sediment 
(Porewater) 

Interstitial water contained within sediment is referred to as porewater, and is a potentially 
relevant pathway for recontamination of surface sediment. This occurs when discharging 
groundwater contacts contaminated sediment at depth as it migrates under a hydraulic 
gradient toward surface water. Under certain conditions (described below), contaminants 
on sediments may partition (dissolve) into porewater and begin to migrate through the 
subsurface sediment toward surface water. During this process, these dissolved 
contaminants may selectively partition from porewater back to the sediment, especially 
where concentrations are low (e.g., a clean sediment cap). The partitioning process is 
complicated and depends on the geochemistry of the sediment matrix and porewater, the 
properties of the COC, and rate of migration of the porewater. Recontamination via this 
pathway would be through advection of the leached COCs from subsurface sediment to the 
remediated clean surface cap material. 

As described previously, PCBs are the primary driver for active remediation in the RM11E 
Project Area with additional areas affected by dioxins and furans. Given that PCBs and 
dioxins/furans are both hydrophobic organic compounds (HOCs), a cap designed to be 
protective of PCB migration would also be protective for other hydrophobic COCs 
including the four dioxin/furan RPCs.  

This recontamination pathway evaluation was conducted using a sediment cap isolation 
(advection/diffusion) CapSim model (CapSim V. 3.6 from Texas Tech University; Shen et 
al., 2017) to evaluate dissolved-phase transport (e.g., groundwater, porewater) of PCBs 
through the subsurface and surface sediment and into a hypothetical cap. The purpose of 
this evaluation is to determine whether the PCBs and other HOCs can be reliably contained 
with a sediment cap and not cause recontamination of clean surface sediment in remediated 
areas.  

6.3.1 2015 Porewater Characterization and Partitioning Model Results  
Sediment, porewater, and surface water were measured in 2015 as part of the RM11E 
Supplemental RI/FS with results presented in the Final Porewater Characterization Report (SEE 
et al., 2015). As part of the porewater characterization, partitioning models were used to 
calculate the freely dissolved PCBs in porewater based on sediment concentrations as well 
as directly measuring them in porewater using passive sampling. The partitioning models 
are based on the theory that PCBs, or HOCs, in the sediment generally exist in equilibrium 
between the sediment organic matter and porewater. The two most frequently used 
equilibrium partitioning models are the “one-carbon” and “two-carbon” partitioning 
models. The results from the porewater characterization as well as the partitioning model 
results are discussed below.  

Massachusetts Institute of Technology (MIT) reported data for sediment-exposed 
polyethylene (PE) from stations PW001 and PW004 were used to estimate porewater and 
surface water PCB concentrations and site-specific partitioning coefficients. In addition, 
sediment data collected during the porewater characterization effort were used to estimate 
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porewater concentrations using equilibrium partitioning models (the one-carbon and two-
carbon methods). The results are presented in the Final Porewater Characterization Report.  

The two-carbon method allows for the greater sorption capacity of black carbon in addition 
to organic carbon while the one-carbon method only allows for sorption to organic carbon. 
Where black carbon is present, lower concentrations of PCBs are estimated in porewater for 
similar sediment PCB concentrations. The effect of black carbon in sediment is also 
demonstrated in the sediment-exposed PE porewater estimates. MIT measured black carbon 
at 0.05 percent at location PW001 and 0.25 percent at location PW004. At these locations, the 
total PCB sediment concentration and sediment exposed PE porewater estimates are 256 
ug/kg and 19 nanograms per liter (ng/L) for PW001, and 1,271 ug/kg and 35 ng/L for 
PW004.  

The results from the equilibrium partitioning modeling in the Final Porewater Characterization 
Report suggest that no single equilibrium model consistently predicts porewater 
concentrations that match the estimated porewater concentrations from the sediment-
exposed PE samples. Table 7-2 of the Final Porewater Characterization Report shows the 
comparative results of calculated total PCBs in porewater based on PCBs measured in 
sediment as compared to the MIT PE exposed porewater results18. Using the MIT data, site-
specific organic carbon partitioning coefficients were derived and are presented in Figure 
6.3-1. Note that the derived partitioning coefficients are higher for both locations PW001 and 
PW004 than for the literature values. In addition, as discussed above, the partitioning 
coefficients for PW004 are greater than at location PW001 due to the presence of more black 
carbon. Higher partitioning coefficients mean that the PCBs are less likely to move from the 
sediment into the porewater. 

6.3.2 CapSim Modeling Approach and Results 
CapSim was developed to model contaminant transport through sediment caps for the 
purpose of design, but can also be used to simulate contaminant migration in uncapped 
sediments and in-situ treatment of sediments.  

The modeling effort in this RA Report was performed to simulate transport of PCBs from 
subsurface sediment into a cap layer for the purpose of determining whether the PCBs in 
sediment can be reliably capped. This was not an attempt to design a cap, but only to 
generally assess whether one can reasonably be designed. This modeling effort simulated a 
hypothetical 2-foot-thick cap within the SMA area using empirical site data and site-specific 
partitioning coefficients. A range of input parameters was used to simulate conditions, from 
those representative of the site to those that are more conservative. The input parameters are 
described in Appendix B.4 and provided in Table B.4-1. 

Two types of model simulations were completed. The first type, with four simulations, was 
conducted to examine the potential for recontamination of a sediment cap from flux through 
the contaminated sediments beneath the cap. The second type, with one simulation, was 
conducted to look at the estimated concentrations entering surface water from outside the 

                                                      
18 While the MIT PE data were determined to be useable for the estimation of porewater and surface water PCB 
concentrations, and the resulting site-specific partitioning coefficients, it should be recognized that MIT analyzed only two 
samples (PW001 and PW004), and any conclusions drawn from these analyses should be interpreted and applied accordingly. 
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SMA area to determine the potential to recontaminate a hypothetical adjacent sediment cap. 
The information from the five model simulations is presented in Appendix B.4 and 
provided in Table B.4-2. 

6.3.3 Conclusions and Identification of Data Needs for the Groundwater 
Advection Pathway 

The preliminary CapSim model results shown in Appendix B.4 demonstrate that PCBs in 
the sediment can be reliably contained using a simple sand cover as a chemical isolation 
layer and that the PCB concentrations entering surface water in areas where cleanup is not 
required are not likely to result in recontamination of adjacent remediated surface sediment 
areas. These results are expected because PCBs and other HOCs are not highly mobile and 
readily sorb to organic matter. The selection of an armor layer to protect the chemical 
isolation sand layer would be part of RD.  

The primary uncertainties associated with the model include (1) the seepage rate, which is 
based on nearshore gradients and hydraulic conductivity of the sediments using grain size 
analysis; (2) the limited empirical porewater data and (3) the actual nature of the PCBs 
which can change over time. The existing porewater data show that the sorption is greater 
than would be anticipated based on literature about organic carbon partition coefficients; 
therefore, the upper end bounding model run where literature values are used to estimate 
porewater concentrations likely overestimate contaminant transport through the sand 
material. The RD process will identify whether additional data, such as seepage rates or 
porewater concentrations, are required for cap design. 

This modeling effort to assess recontamination is not intended to be design level modeling. 
When the area to be capped is determined, the isolation modeling should be conducted 
again during design phase to better understand the requirements for capping. At that time, 
it can be determined whether a thinner sand cap is appropriate and/or whether an 
amendment needs to be incorporated in the cap.  

6.4 Existing Structures and Overwater Activities 
The RM11E Project Area contains several active docks and other in-water structures, 
including dolphins and remnant pilings. This section describes in-water structures and 
overwater activities, and the associated RPCs that may pose a risk of recontamination. 

6.4.1 Existing Structures 
In-water structures at or riverward of the waterfront properties along the RM11E Project 
Area are identified in Table 6.4-1 and shown in Figure 6.4-1. The structures include the 
following (DOF et al., 2015): 

• Docks. Five docks are located in the RM11E Project Area, but the RIS&G dock is not 
positioned overwater.19 Of the four in-water docks, three are currently in use (two at 

                                                      
19 One additional dock is located on the Cargill property, but this dock (Cargill barge dock) is upriver of the RM11E Project 
Area boundary. 
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Glacier and one at Cargill), and one is not in use (at Sakrete). The in-water docks are 
constructed on steel or wood pilings.  

• Former Crane Tramway. The steel frame of an abandoned crane tramway is located 
on the Cargill waterfront. 

• Former Warehouse Structure. Remains of an overwater warehouse structure that 
burned down in May 2017 are present at the property. The structure 
was originally a portion of the Montgomery Dock, which was constructed in 1918. 
The approximately 300 feet of the warehouse structure that extended overwater was 
supported on timber pilings. Following the fire, EPA performed an emergency 
response between September 2017 and March 2018 and removed asbestos-containing 
building debris (warehouse building remains, residual warehouse contents, wharf 
decking, etc.) (Ecology and Environment, 2018). As part of the response effort, EPA 
added 6-inch minus rock to the upper portions of the riverbank. Lower portions of 
the riverbank are unarmored, and contain native riverbank soil and shoreline 
sediment with remnant piling and cross-bracing. Evidence of charring and possible 
creosote contamination was observed on the pilings and in the riverbank soil 
(Ecology and Environment, 2018). 

• Remnant Pilings. In addition to the pilings associated with the former warehouse 
structure at the property, areas of remnant wood pilings related to 
historical shoreline structures are located adjacent to the Glacier and Cargill 
properties. 

• Dolphins. Numerous dolphins are in use for purposes of mooring (RIS&G, Glacier, 
and Cargill) and dock support (Glacier, Cargill). 

• Engineered Retaining Structures. Retaining walls and other structures are located 
along the RIS&G, Unkeles, and Cargill properties. These engineered features include 
concrete bulk head walls (RIS&G), timber pile retaining walls (Unkeles), and steel 
soldier pile retaining walls (Cargill). 

• PacifiCorp Cable Crossing. A PacifiCorp-owned submarine cable crossing extends 
from a vault on the Unkeles property to the west side of the river, and supplies 
electrical power from the Albina Substation to a portion of downtown Portland. 

• Fiber Optic Cable Crossing. A 15-foot-wide easement was granted to Level 3 
Communications to replace four fiber optic communication cables in an existing 
conduit underneath the Willamette River in August 2000. The submarine fiber optic 
cable crossing is located underneath the southern edge of the Fremont Bridge. 

• Bridge. The Fremont Bridge extends overwater across the RM11E Project Area, with 
its main eastside support pier located on the bank of the ODOT property (within the 
in-water area).  

Future modifications of existing structures and/or construction of new structures will 
follow permitting processes that include restrictions to prevent recontamination. The 

(b) (6)

(b) (6)
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sediment remedy may also include institutional controls (ICs) that will minimize 
recontamination. 

6.4.2 Overwater Activities 
Overwater activities associated with the in-water structures or other operations at each of 
the waterfront properties are described below. No overwater activities are conducted at the 
Sakrete or Unkeles properties (DOF et al., 2015).  

•  No buildings remain on the site after a warehouse fire on May 14, 
2017 (See Section 6.4.1). As such, no overwater activities are conducted at this 
property. Potential future overwater activities associated with removal of remnant 
structures or future operations on this property are unknown. 

• ODOT / Fremont Bridge. The Fremont Bridge (I-405) crosses over the RM11E Project 
Area from its major eastside pier on the ODOT property. The bridge includes two 
concrete traffic decks (four lanes each), steel girders, support structures, and the 
bridge’s open-frame arches. The traffic decks include scuppers (openings) that allow 
rainwater from the decks to drain directly to the river. (Herrera, 2015; The 
Intelligence Group, 2013). 

• RIS&G. RIS&G and KF Jacobsen operate on this property. For both operations, raw 
aggregate is received by barge and unloaded from the barge dock at this property. 
The RIS&G facility also accepts broken concrete pavement (construction debris), 
which is loaded onto barges at the dock and transported to the upriver Ross Island 
Lagoon for use as fill material. Facility operations include use of a river water pump 
to help supply water needed for the concrete batch process. Barges are tied to a steel 
cable shuttle system that moves them ±500 feet along river frontage for unloading by 
an upland crane. All barges are non-motorized and under the control of a tug when 
approaching and departing the dock facility (DOF et al., 2015). 

• Glacier. Bulk cement is delivered to the Glacier facility by ship at the main (upriver) 
dock and conveyed pneumatically to the onsite cement storage buildings. The 
downstream barge dock is used infrequently for temporary mooring of barges. No 
loading or unloading is performed at the barge dock. Vessels dock and embark 
under tug assistance (DOF et al., 2015). Glacier maintains BMPs to prevent or 
minimize in-water impacts related to these activities. 

• Cargill. This facility provides interim bulk storage for transfer of grain to and from 
trucks, railcars, barges, and ships. Overwater activities at this facility consist of 
loading/unloading of grain to/from ships and barges. Ships dock parallel to the 
designated docks, just offshore from the facility, and tie up to the dock, nearby 
dolphins, or both. All vessels docking and embarking at the facility use tug 
assistance (DOF et al., 2015). Cargill maintains BMPs to prevent or minimize in-
water impacts related to these activities. 

(b) (6)
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6.4.3 Potential Contaminants 
6.4.3.1 In-Water Structures 
Table 6.4-1 lists the potential contaminants associated with the materials used (or possibly 
used) in the in-water structures. Leaching or abrasion of the in-water structures are potential 
pathways for associated contaminants to reach nearby sediment. Note that in most cases, 
there is no facility-specific information regarding the presence or absence of contaminants 
on these structures. However, based on general information, in-water structures present in 
the RM11E Project Area may be constructed of materials associated with the characteristic 
contaminants as discussed below. 

• Wood. Wood for aquatic uses may be pre-treated with chemicals to protect the wood 
from degradation by aquatic organisms. The most common chemicals used or 
historically used for this purpose in aquatic environments are creosote, chromated 
copper arsenate (CCA), and ammoniacal copper zinc arsenate (ACZA) (NOAA, 
2009). Pentachlorophenol (PCP) is another preservative that was commonly used to 
treat wood to be installed in a variety of outdoor settings (e.g., upland utility poles 
and freshwater environments) beginning in 1936. It is unknown if the RM11E pilings 
were treated prior to installation and, if so, what the treatment method was. If PCP 
was used, dioxins and furans could be present as a result of their incidental 
formation during PCP manufacture. 

The most extensive areas of wood pilings in the RM11E Project Area are the remnant 
pilings along the Cargill facility and at the property. The pilings in 
front of Cargill appear to be weathered and do not appear to be creosote-treated, are 
associated with historical structures installed several decades ago, and are not 
believed to be leaching at a significant rate, especially given that PAHs, chromium, 
zinc, copper, and PCP were not identified as RM11E RPCs (Section 3). Therefore, in-
water wood structures by Cargill are not likely to be a significant source of 
recontamination to the sediment remedy. The pilings that used to support the

Warehouse show evidence of creosote treatment and charring, and elevated 
dioxins and furans in riverbank soil were detected near these pilings. As such, there 
may be recontamination potential from the pilings at  but the potential 
has not been quantified. To the extent that preserved remnant pilings are anticipated 
to remain in place after completion of the remedy, they may need to be sampled and 
analyzed for potential wood-treating preservatives and by-products (e.g., 
dioxins/furans) during the RD. 

• Steel. Steel for in-water uses may be protected with anti-fouling paint. Anti-fouling 
paints are formulated with copper and/or other biocides, such as organotin, none of 
which are RM11E RPCs. Some historical formulations for marine anti-fouling paint 
contained PCBs. The operating steel pilings at the Glacier and Cargill facilities are 
unpainted and untreated, and are thus not likely to be a source of recontamination. If 
present elsewhere in the RM11E Project Area, anti-fouling paint could potentially 
erode to sediment. To the extent that these steel structures (e.g., the former crane 
tramway) are anticipated to remain in place after completion of the remedy, they 
may need to be assessed during the RD. 

(b) (6)

(b) (6)

(b) (6)

(b) (6)



FINAL Recontamination Assessment Report 
 

 
 

  PAGE 59 

6.4.3.2  Overwater Activities 
Potential contaminants associated with the overwater activities in the RM11E Project Area 
are identified in the right-hand column of Table 6.4-1. Because overwater activities at the 
waterfront properties do not include handling of hazardous materials or vessel fueling, 
maintenance, or repair, the potential sources of contaminants associated with the overwater 
operations are mostly incidental in nature. Specific potential recontamination sources are 
briefly described below. 

• Vessel Spills or Leaks. Ships, barges, and tug boats are used in the overwater 
activities at the RIS&G, Glacier, and Cargill properties. If a spill or leak were to occur 
from a vessel when it was in the RM11E Project Area, the river sediment could be 
impacted. The most likely types of potentially relevant materials to be involved in a 
leak or spill from vessels operating in this area are petroleum hydrocarbons (e.g., 
diesel or motor oil).  

• Fremont Bridge Materials/Maintenance. As part of ODOT’s source control 
evaluation of its facilities in Portland Harbor (Herrera, 2015; The Intelligence Group, 
2013), ODOT evaluated potential contaminant sources and pathways to the river 
associated with the Fremont Bridge. One of the major potential sources evaluated are 
the coatings (e.g., paint) used to protect the bridge’s structural elements. 
Constituents present in bridge coatings could potentially migrate to the river by 
chipping, abrasion/erosion, and/or leaching and then falling directly into the river 
(e.g., chips or windblown dust) or through stormwater runoff. ODOT’s bridge 
coatings evaluation report (The Intelligence Group, 2013) states that typical bridge 
coatings used since the Fremont Bridge was constructed in 1973 involve a three-coat 
system consisting of an inorganic zinc-rich primer, an epoxy midcoat, and a urethane 
topcoat. Analysis of samples of bridge coatings from the Fremont Bridge for several 
analytes indicated the presence of two of the RM11E RPCs: arsenic (mean 
concentration of 3.1 mg/kg) and total PCBs (mean concentration of 930 ug/kg). 
Much lower concentrations of these constituents were detected in wipe/dust and 
leachate samples from the bridge. Tarps have reportedly been used to keep 100 
percent of paint chips and dust from migrating to the river during recent 
maintenance of the Fremont Bridge (The Intelligence Group, 2013). 

• Fremont Bridge Traffic. The bridge is part of a major interstate highway and 
receives heavy traffic. Vehicle traffic is associated with a variety of contaminants 
from sources including tire and brake wear (zinc, copper), vehicle corrosion/wear 
(copper, nickel, chromium, oil/grease, PAHs, phthalates), and exhaust (petroleum 
hydrocarbons, oil/grease, PAHs) (Herrera, 2015). Stormwater runoff from most of 
the bridge drains directly to the river via the scuppers, and this drainage provides a 
pathway for contaminants on the roadway to river. ODOT collected one stormwater 
sample of the scupper drainage in 2013 and analyzed it for metals and PCBs; results 
indicate stormwater runoff from the bridge had two of the RM11E RPCs (arsenic at 
0.9 ug/L and PCBs at 0.189 ug/L) as well as other metals (Herrera, 201420). The 
sample was not analyzed for BEHP. 

                                                      
20 See the table in Appendix A of Herrera (2014) titled “Fremont Bridge-A Stormwater Results.” 
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6.4.4 Conclusions and Identification of Data Needs for the Existing Structures 
and Overwater Activities Pathways 

The recontamination potential from existing structures is thought to be low due to the inert 
and weathered nature of in-water materials. To the extent that pilings and painted steel 
structures will remain in place as part of the remedy, they may need to be assessed during 
the RD. In addition, shoreline and upland facilities operate under BMPs and exhibit 
standard practices of care aimed at reducing inputs to stormwater or direct spills to the 
river. However, there are overwater activities that may impact surface water quality and 
localized sediment concentrations. For example, direct drainage from the Fremont Bridge is 
a potential source of RPCs (PCBs, arsenic, BEHP, and hydrocarbons) to the river within and 
beyond the RM11E Project Area. Additionally, accidental events, such as the UPPR oil spill 
and  fire, do occur and could result in recontamination of the sediment 
remedy. Future spills or releases within the upland stormwater drainage basins and 
overwater areas are expected to be addressed by DEQ and appropriate authorities. 

(b) (6)
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7. Conclusions 

Under the Selected Remedy, approximately 9.8 acres within the 36-acre RM11E Project Area 
will be actively remediated. The primary COCs in sediment driving remediation are PCBs 
and dioxins/furans. This contamination is attributed to historical releases from sources that 
have been largely eliminated through closure of some facilities, banning the use of certain 
chemicals, improved environmental management, and significant source control work 
conducted or overseen by DEQ, the RM11E Group members, and others. The active remedy 
will remove and/or cap sediments above RALs within the SMAs to prevent future exposure 
to contaminated sediment. The Selected Remedy also relies on natural attenuation and 
degradation over many years (i.e., MNR) for sediment with concentrations less than RALs, 
but above CULs.  

For the purpose of this assessment, recontamination is assumed to occur when, after 
remediation, surface sediment accumulates COCs that exceed CULs over an appropriate 
time frame and spatial scale. If the long-term trend analysis indicates that average 
concentrations are increasing, Site-wide and RM11E Project Area conditions (including the 
effectiveness of the remedy and source control issues) will be assessed against cleanup goals 
(i.e., RAOs; Table 1-1) to determine if recontamination is occurring.  

7.1 Summary of RA Approach 
Recontamination potential at RM11E was evaluated in a semi-quantitative manner. The first 
step was to identify RPCs (Section 3). These RPCs include PCBs and three dioxin/furan 
congeners (PeCDD, PeCDF, and TCDD) that are the focused COCs driving active 
remediation at RM11E. The other four RPCs are HxCDF (a fourth dioxin/furan congener), 
arsenic, BEHP, and TPH Diesel. A recontamination CSM was prepared (Section 4) to 
identify potential recontamination pathways and describe site conditions, such as the 
hydrology and hydrodynamic factors that could influence recontamination potential. Based 
on the CSM, the RPCs were carried forward into evaluations of the following 
recontamination pathways:  

• Upland Pathways (Section 5) – Riverbank erosion, groundwater, and stormwater. 

• In-water Pathways (Section 6) – Upriver, resuspension, advection of groundwater 
through contaminated sediments (porewater), and existing structures and overwater 
activities. 

The significance of these pathway evaluations is summarized in Section 7.2. 

7.2 Relative Significance of Recontamination Pathways 
For the purposes of evaluating the significance of each potential recontamination pathway, 
the pathways have been grouped into the following five categories: 
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• Primary Pathway; Upriver – The upriver pathway is considered the most significant 
recontamination pathway because the volume of solids contributing to the RM11E 
Project Area from upriver is substantially greater than contributions from other 
pathways. Based on data collected in 2007 and 2009, before many of the upriver 
remedies were implemented, settleable suspended sediment entering the RM11E 
Project Area from upriver contained concentrations of seven of the eight RPCs (i.e., 
total PCBs, PeCDD, TCDD, HxCDF, arsenic, BEHP, and TPH Diesel) that exceed 
sediment CULs. If concentrations of suspended sediment entering the RM11E Project 
Area remain at these levels, the CULs for these RPCs may not be achievable or 
recontamination may occur. Control of this potential source of recontamination lies 
within the jurisdiction and authority of DEQ and EPA.  

Although the RM11E Project Area is at a location where the river velocities decrease 
due to channel deepening and widening, the amount of sediment accumulation from 
upriver is not fully known. The Site-wide RI/FS characterizes this reach of the 
Willamette River as transitional with localized areas of both net erosion and net 
deposition. Deposition is known to occur in the RM11E Project Area along the 
shoreline and in berthing areas in front of the docks. Because this upriver pathway 
represents the largest source of solids entering the Project Area, incoming suspended 
sediment concentrations are anticipated to drive the long-term average surface 
sediment concentration trends observed in depositional areas.  

• Pathways Minimized through Source Control Efforts and BMPs – Two pathways, 
stormwater and overwater activities, are managed through source control and BMPs, 
and therefore pose a low potential of recontamination after the remedial action. 
Extensive source control efforts have been undertaken to remove and/or control 
sources within most of the RM11E stormwater drainage basins. DEQ has concluded 
that these source control efforts have been effective and that the risk of 
recontamination to river sediments via stormwater discharge is low (DEQ, 2016a). 
However, stormwater SCMs and performance monitoring for BEHP are needed 
before DEQ can conclude that sources are sufficiently controlled at the Glacier and 
ODOT facilities (Table 1-3; EPA and DEQ, 2018). To the extent that additional 
information becomes available to the RM11E Group, it will be considered, as needed, 
in RD to determine whether cleanup can go forward and, if potential sources remain, 
how those sources should be integrated into RD.  
 
Although future impacts from the stormwater and overwater pathways have been 
minimized using BMPs, the potential for accidental releases, such as the February 
2018 UPRR oil spill, which reached the river through a stormwater conveyance 
system, will continue to exist. In the absence of large, unpredictable releases, the 
contaminant input from the stormwater and overwater activities pathways is much 
lower than from upriver and poses a low potential for recontamination of surface 
sediments. Future spills or releases within the upland stormwater drainage basins 
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and overwater areas are expected to be addressed by DEQ and appropriate 
authorities. 

• Pathways Controlled Through Remedial Action – There are several pathways 
where recontamination potential can be significantly reduced or eliminated through 
a properly designed remedy. These pathways include; riverbank erosion, exposure 
and resuspension of buried sediment contamination (i.e., subsurface sediment with 
concentrations that exceed applicable RALs), and groundwater advection (i.e., 
porewater seepage). It is expected that the remedy will be designed and 
implemented to stabilize the bank adjacent to SMAs and minimize exposure of 
contaminated riverbank materials and buried sediment contamination. To the extent 
that timber piles or the former crane tramway will remain in place as part of the 
remedy, they will be assessed during RD to determine whether they are treated, and 
if so, whether additional action is warranted. Potential contaminant migration from 
groundwater advection through contaminated sediment can be mitigated, as 
necessary, through a properly designed sediment cap.  

• Mechanisms for Redistributing Surface Sediment – Redistribution and mixing of 
surface sediments within the RM11E Project Area will continue to occur due to 
natural and anthropogenic scour. The Selected Remedy allows surface sediment 
with concentrations below RALs to remain in place, and contemplates that MNR will 
eventually result in reduction of contamination to CULs. Redistribution of surface 
sediments below applicable RALs is a component of the Selected Remedy rather 
than a source of recontamination. However, redistribution is expected to influence 
short-term and intermediate-term concentrations on the remediated surfaces.  

•  Groundwater Pathway – Groundwater is not considered to pose a significant risk of 
recontamination to the sediment remedy. The source of the only groundwater plume 
discharging to the RM11E Project Area is Tarr, Inc. The plume is being remediated 
by Tarr under DEQ oversight and is composed of chlorinated solvents (i.e., TCE and 
PCE) that are not considered Portland Harbor COCs in sediment. 
 

7.3 Recontamination Potential from RM11E RPCs 
The previous section discussed the relative potential significance of individual pathways 
and whether recontamination potential can be mitigated or managed. The primary 
conclusion was that the upriver pathway is considered the most significant recontamination 
pathway. The following section evaluates individual RPCs to gain an understanding of the 
potential for these chemicals to cause recontamination of the completed RM11E remedy. 
Because of its significance, most of the discussion relates to contribution from the upriver 
pathway.  
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7.3.1 Total PCBs 
PCBs are the primary contaminant driving remediation at RM11E. Through active 
remediation, a large mass of PCBs will be removed from and/or contained within the 
RM11E Project Area. The outcome will be a significant reduction of the average PCB surface 
sediment concentrations within the RM11E Project Area immediately following active 
remediation. However, as previously discussed, contamination greater than the PCB CUL 
will remain in place and is expected to be gradually attenuated through deposition and 
mixing with less contaminated sediment from upriver (i.e., MNR). Should the incoming 
PCB concentrations on incoming suspended sediment continue at the levels observed in 
2007 and 2009 (Section 6.1), upriver contributions may impede the ability of the remedy to 
meet the PCB CUL or result in recontamination. 

PCB concentrations exceeding RALs and CULs are also locally present on some riverbank 
soil and nearshore sediment that is subject to erosion or scour. The potential for PCB-
impacted soil or sediment to erode from the riverbank or from sediment along the bank 
slope will be significantly reduced or eliminated through a properly designed remedy.  

7.3.2 Dioxin and Furan RPCs (PeCDD, PeCDF, TCDD, and HxCDF) 
Dioxins/furans are present at concentrations above CULs in the RM11E Project Area. 
Because dioxins and furans are a driver for active remediation, the average surface sediment 
concentrations within the RM11E Project Area will decrease immediately following 
completion of the remedial action. However, as previously discussed, contamination greater 
than CULs will remain in place and is expected to be gradually attenuated through 
deposition and mixing with less contaminated sediment from upriver (MNR). As discussed 
in Section 6.1, the incoming concentrations of PeCDD, TCDD, and HxCDF on suspended 
sediment from upriver exceed CULs indicating upriver contributions may impede the 
ability of the remedy to meet CULs or result in recontamination. These same dioxin/furan 
congeners are also locally present on some riverbank soil and nearshore sediment that is 
subject to erosion or scour. The potential for dioxin/furan-impacted soil or sediment to 
erode from the riverbank or from sediment along the bank slope will be significantly 
reduced or eliminated through a properly designed remedy.  

7.3.3 Arsenic 
The average arsenic concentrations in sediment and riverbank soil within the RM11E Project 
Area approximate the CUL (3 mg/kg) established in the ROD. The arsenic concentrations 
are generally lower than the DEQ default value for arsenic in soil from the Portland Basin of 
8.8 mg/kg (DEQ, 2013c) and are indicative of background levels.  

As discussed in Section 6.1, arsenic concentrations in the suspended sediment collected in 
the Upriver Background Area are greater than the CUL. Therefore, the long-term 
equilibration of arsenic concentrations within the RM11E Project Area to that of Upriver 
Background should not be considered recontamination. The difference between naturally 
occurring arsenic background levels and the CUL is a Site-wide issue. 
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7.3.4 BEHP 
In the RM11E Project Area, the highest BEHP concentrations in sediment typically fall 
within the SMA footprints and will be removed and/or contained as part of the Selected 
Remedy. It is important to note, however, that BEHP is present at concentrations above the 
CUL in surface sediment outside of the RM11E Project Area, and in upriver suspended 
sediment observed between RM 11.7 and 12.1. BEHP has been found to be persistent in 
other waterways. If incoming BEHP concentrations continue at the levels observed in 2007 
and 2009, upriver contributions may impede the ability of the remedy to meet the BEHP 
CUL or result in recontamination. 

Additionally, two outfalls reported BEHP stormwater concentrations in the elevated range 
on the DEQ stormwater guidance curve (Figure 5.3-11c). These are whole water sample 
results and the concentration on the settleable solids fraction is not known. The discharge 
volume from these outfalls is very small relative to upriver flow entering the Project Area. 
These BEHP concentrations are being monitored and additional SCMs implemented 
pursuant to the DEQ source control program.  

7.3.5 TPH Diesel 
Areas with the highest TPH Diesel concentrations in the RM11E Project Area generally fall 
within or immediately adjacent to the RM11E SMAs and thus will be actively remediated as 
part of the Selected Remedy. Because TPH Diesel is associated with commonly used fuels 
and lubricants, the potential for accidental spills and releases of TPH Diesel will continue to 
exist throughout the Lower Willamette River. 

Several TPH Diesel concentrations collected from sediment traps immediately upstream of 
the RM11E Project Area and in the Upriver Background Area exceeded the CUL. If TPH 
Diesel concentrations remain at these levels in upriver suspended sediment entering the 
Project Area, the CUL may not be achievable or recontamination may occur.  

7.3.6 Summary of RPC Recontamination Potential 
Average concentrations of PCBs and dioxins and furans, which are the COCs driving active 
remediation at RM11E, will decrease immediately following active remediation. The 
average concentrations are also anticipated to decrease over time if relatively ‘clean’ 
incoming suspended sediments are deposited on and mix with surface material within the 
RM11E Project Area; however, CULs may not be achievable if concentrations on suspended 
sediment continue at levels observed in 2007 and 2009. Additional suspended sediment 
(sediment trap) data in surface water may be helpful to fully evaluate MNR and the 
potential for recontamination from incoming COCs to Portland Harbor and the RM11E 
Project Area. These data are expected to be collected as part of the Site-wide baseline 
sampling in 2018/2019, and during subsequent long-term monitoring, where it is 
anticipated that the impacts of upriver cleanup projects and watershed source control 
initiatives will become apparent over time. 

Because of the widespread natural and anthropogenic presence of arsenic, BEHP, and TPH 
Diesel within the Lower Willamette River, including the reach immediately upriver of 
Portland Harbor, the average concentrations of these RPCs may not decrease over time, thus 
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resulting in recontamination of the remedy as defined for the purposes of this report. This is 
considered a Site-wide issue.  

7.4 Limitations and Uncertainties 
This RA Report prepared by the RM11E Group is one of the early regulatory deliverables 
following the issuance of the 2017 Portland Harbor ROD. This section documents the 
limitations and uncertainties of this RA.  

1. Definition of Recontamination – To our knowledge, neither EPA nor DEQ has 
issued a definition of recontamination subsequent to issuance of the ROD. DEQ’s 
Upland Source Control Summary Report, which was issued in 2016 prior to the 
issuance of the Portland Harbor ROD, references a statement made in an inter-
agency meeting with EPA about the term: “As defined by EPA Region 10 
Environmental Cleanup, sediment recontamination means ‘anything above a 
cleanup level’ (Blocker, 2014), but such deposits on remediated sediment may not 
require action beyond monitoring.” The RM11E Group took that basic concept and 
added the provisions of appropriate time frame and spatial scales because of the 
strong reliance of the ROD remedy on multiple years of MNR and to acknowledge 
that many CULs are applicable to exposure areas that extend beyond an individual 
sample location.  

2. Analytes Used to Assess Upland Source Control – DEQ’s upland source control 
investigations did not uniformly require analysis of all of the Portland Harbor COCs, 
including some of the RM11E RPCs (notably dioxins/furans). Dioxins and furans are 
Site-wide focused COCs and, therefore, are important to consider when evaluating 
recontamination potential, but DEQ has not identified significant upland sources of 
dioxin/furans in the associated RM11E upland drainage areas.  

3. Variable RALs in Adjacent Navigation Channel and Nearshore Areas – The ROD 
requires active remediation in areas where surface sediment concentrations exceed 
RALs. This approach optimizes the amount of active work in areas with higher 
contaminant concentrations and allows natural processes to reduce lower level 
contamination. The Portland Harbor ROD's inclusion of two RALs for the same COC 
(e.g., PCBs) depending on the location of the contamination (offshore navigation 
channel versus nearshore) creates a situation in which offshore sediment with 
concentrations higher than nearshore RALs could become resuspended and 
redeposited on the remediated nearshore surface. This RA considers the 
redistribution and mixing of navigation channel and nearshore sediment after 
remediation to be part of the MNR process inherent in the ROD-Selected Remedy, 
and not an indication of recontamination. 

4. Timing for Completion of DEQ Source Control Determinations on Remaining 
RM11E Sites – Several facilities within the Project Area Upland are DEQ Cleanup 
Program sites for which source control decisions have not yet been issued, but are 
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anticipated, from DEQ after effectiveness demonstration (Table 4-1). DEQ has stated 
that until SCMs are completed and demonstrated to be effective on ODOT’s facilities 
(WR-306 and the Fremont Bridge), DEQ considers the ODOT facilities as a medium 
potential for recontamination (DEQ, 2016a). 

5. Timing of Upriver Source Control Completion and Remedy Implementation – 
Numerous source control and remedial actions have been undertaken or are 
underway upriver of Portland Harbor (Appendix B.3). This RA assumes that 
completion of these efforts will result in decreased concentrations of COCs on 
suspended sediment entering the RM11E Project Area. 
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8. Recommendations and Next Steps for RD 

Concurrent with this RA Report and under the requirements of the amended 2018 
AOC/SOW (EPA, 2018a), the RM11E Group is preparing a BODR Work Plan that builds 
upon the findings of this report and describes the objectives, overall approach, schedule, 
milestone check-in points, and specific elements of the BODR for the RM11E Project Area. 
The Draft BODR Work Plan was submitted to EPA on March 8, 2018, and is currently in the 
process of being finalized. The Draft BODR will be submitted to EPA within 270 days of 
EPA’s approval of the Final BODR Work Plan. The BODR will identify studies necessary to 
complete RD.  

This RA highlighted the need for the remedy to be designed to address riverbank erosion, 
exposure and resuspension of subsurface sediment contamination, and groundwater 
advection (i.e., porewater seepage) through contaminated sediments. To assist in the 
development of the RD studies, Figure 8-1 presents the areas recommended for further 
evaluation during RD and includes the following: 

• The SMAs, where surface sediment concentrations exceed the Portland Harbor RALs 
and active remediation is required (Section 4.5; Figure 4-14).  

• Areas that were identified as having subsurface sediment contamination that may be 
subject to exposure and erosion or resuspension, including areas outside of the 
SMAs (Section 6.2.2; Figure 6.2-3).  

• The RM11E riverbank areas to the top of the bank. 

The RM11E Project Area extends to the top of the bank and the remedy will be designed and 
implemented to stabilize the bank adjacent to SMAs to protect the in water remedies and to 
minimize natural and anthropogenic scour and erosion of contaminated soil and sediment. 
Therefore, the riverbanks adjacent to the SMAs should be evaluated during RD. To the 
extent that treated pilings or the former crane tramway will remain in place after remedy 
implementation, they will be assessed during the RD to determine whether additional 
action may be warranted. Potential adverse effects of groundwater advection through 
contaminated sediment can be mitigated, as necessary, through a properly designed 
sediment cap. The RD process will identify whether additional data, such as seepage rates 
or porewater concentrations, are required for cap design. 

EPA and DEQ have determined that potential recontamination sources have been 
adequately investigated and controlled with the following exceptions, identified in their 
Sufficiency Assessment Summary Matrix (Table 1-3): 

• Sources are conditionally controlled: 

o Tarr Groundwater Pathway 

o Glacier Stormwater Pathway 
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o Cargill Stormwater Pathway 

o Ross Island Riverbank Erosion Pathway 

o UPRR Albina Yard 

o Riverstreet Warehouse Fire (a.k.a. Site) Riverbank Erosion 
Pathway 

o 2100 N. Albina Stormwater and Groundwater Pathways 

o ODOT Fremont Bridge (and WR-306) Stormwater Pathway 

o Upriver Pathway 

• Sources are not sufficiently assessed or controlled: 

o ODOT KF Jacobson Leased Property Riverbank Erosion 
Pathway 

o In-Water SMA  

Based on the work conducted during this RA and anticipated for the RD, the RM11E Group 
generally agrees with DEQ’s conclusions. The RM11E Group notes a lack of adequate soil 
data in the unarmored portions of the riverbank underneath and adjacent to the former 
warehouse to determine whether those areas may pose recontamination risk to the RM11E 
in-water remedy. In its October 22, 2018, letter regarding the removal action sampling at the 

Site, EPA indicated that, “to the extent there are any data gaps present in this 
area they should be incorporated into the design studies to be identified and presented in 
the Basis of Design Report currently under preparation by the RM11E Group.” As directed, 
the RM11E Group will, as a part of RD, evaluate whether there is a data gap in sediment 
and soil underneath and adjacent to the former warehouse and OF45 based on the RAL and 
CUL exceedances observed in EPA and UPPR’s riverbank soil samples. This may include 
evaluation of: (1) potential for impacts from overland stormwater runoff and/or riverbank 
erosion; (2) potential leaching and abrasion from treated remnant piling; and (3) nature and 
extent of impacts to river sediment and riverbank soil that resulted from the May 2017 fire 
and January 2018 oil spill.  

Completion of ongoing source control and investigation activities lies within the jurisdiction 
and authority of DEQ and EPA. To the extent that additional information becomes available 
to the RM11E Group, it will be considered, as needed, in RD to determine whether cleanup 
can go forward and, if potential sources remain, how those sources should be integrated 
into RD. The RM11E Group is proceeding with the RD work with an understanding that this 
work is ongoing and with an acknowledgement of the limitations and uncertainties 
identified in Section 7.4. 

Once finalized, this RA Report completes the requirements of the April 2013 AOC. 
Additional refinements of the CSM and evaluations of recontamination potential will be 
conducted, as needed, to support the BODR development under the 2018 amended 
AOC/SOW (EPA, 2018a).  

(b) (6)

(b) (6)

(b) (6)
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Recontamination Assessment Report
River Mile 11 East

Table 1-2
Portland Harbor RALs and PTW Thresholds 

Focused COC Units Threshold 
Concentration

Applicable 
Criteria

Threshold 
Concentration

Applicable 
Criteria

Total PCBs ug/kg 75 Nearshore 
RAL 200 PTW

Total PAHs ug/kg 13,000 Nearshore 
RAL 170,000 Navigation 

Channel RAL

Total DDx ug/kg 160 Nearshore 
RAL 650 Navigation 

Channel RAL

PeCDD ug/kg 0.0008 Nearshore 
RAL 0.003 Navigation 

Channel RAL

PeCDF ug/kg 0.2 Nearshore 
RAL 0.2 PTW

TCDD ug/kg 0.0006 Nearshore 
RAL 0.002 Navigation 

Channel RAL

Notes:
COC = chemical of concern

PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran
PTW = Principal Threat Waste
RAL = Remedial Action Level
TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin

Navigation Channel Nearshore Area

DDx = dichlorodiphenyltrichloroethane (DDT) and breakdown compounds dichlorodiphenyldichloroethane (DDD) and 
dichlorodiphenyldichloroethylene (DDE).

Page 1 of 1 GSI Water Solutions, Inc.
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Table 1-3
Source Control Sufficiency Summary Matrix1

Site ECSI # Pathway (s) Status2
Sufficiency 

Assessment 
Contaminants

Milestone Document Remedial Design/Source Control Task

PacifiCorp-Albina River lots 5117 NA A NA Source Control Decision, 
July 14, 2017 NA

PacifiCorp-Knott Substation 5117 NA A NA Source Control Decision, 
April 5, 2013 NA

Tarr Inc. 1139 GW B Chlorinated 
VOCs Record of Decision, July 17, 2017 DEQ ROD requires source area treatment and performance monitoring for 

groundwater path

Glacier NW 5549 SW B BEHP Source Control Measures 
Implementation Report, Nov 2016

Additional stormwater source control measures and performance monitoring for 
BEHP continues.  Recent source tracing results presented in a September 2018 
letter report available on ECSI.  Source not yet fully controlled.

Westinghouse 4497 GW,SW A NA Source Control Report, April 2010 Draft source control decision in review

Cargill-Irving Grain
Elevator (Temco) 5561 SW B Metals Source Control Evaluation, 

July 2014

Stormwater controls are being evaluated through monitoring.  Most recent 
sampling results presented in February 2018 stormwater sampling report 
available on ECSI.   

Tucker Building 3036 NA A NA Source Control Decision, July 2017 NA

Valvoline Inc. 3215 NA A NA NA Excluded for SCE – no source or incomplete pathway.

Master Chemical 1302 NA A NA NA Excluded for SCE – no source or incomplete pathway.

Ross Island Sand & Gravel 5577 RB B NA Source Control Evaluation Letter, 
June 6, 2011

DEQ/EPA to confirm riverbank erosion pathway not a concern. DEQ issued a site 
inspection request October 8, 2018.

Vermiculite Northwest (former)
(WR Grace) 2761 NA A NA NA Excluded for SCE – no source or incomplete pathway.

Cascade Brake Products 1019 NA A NA NA Excluded for SCE – no source or incomplete pathway.

Campbell Dry Cleaner 5680 NA A NA NFA Determination July 2016 Excluded for SCE – no source or incomplete pathway.

Kenton Foundry 5758 GW, SW A PCBs, metals ICP Report, April 2015.  Source 
Control Evaluation pending

Site is adjacent to Westinghouse, and as with that site has been subject to 
contaminant removal and redevelopment by City of Portland.  Stormwater issues 
have been resolved, and groundwater data for Westinghouse are applicable to 
Kenton Foundry (no downgradient impacts).   SCE and DEQ SCD pending. 

UPRR Albina Yard 178 SW B NA --
SW discharge to the RM11E SMA from the UPRR Albina Yard is limited to a small 
parking area that drains to Outfall 45. Assigned low priority given the limited size 
and historical low concentrations. SCE work pending.

Riverstreet Warehouse Fire 
(a.k.a. Site) 6225 RB A NA EPA October 22, 2018 letter

Riverbank and upland capped by rock following EPA emergency response. EPA 
and DEQ concur that riverbank does not pose a recontamination risk, while the 
limited site upland is either paved or capped by rock.

ODOT /KF
Jacobson Lease ‐ RB C

PAHs associated 
with asphalt 

grindings
NA

DEQ working with ODOT to remove/contain asphalt grindings in “ramp area” 
jointly owned by ODOT and  and with ODOT on leaseholder (KF 
Jacobson) management of asphaltic material on ODOT property beneath the 
Fremont Bridge. 
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Recontamination Assessment Report
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Table 1-3
Source Control Sufficiency Summary Matrix1

Site ECSI # Pathway (s) Status2
Sufficiency 

Assessment 
Contaminants

Milestone Document Remedial Design/Source Control Task

2100 N. Albina (Albina 
Development Project) 6287 SW, GW B TPH, metals Phase 1 ESA; December 2017 PPA signed with DEQ, source control related investigation in progress.  

ODOT Fremont Bridge 5437 SW B
Metals, PAHs, 
BEHP, PCBs, 

DDx
NA Additional stormwater source control measures needed for Fremont Bridge 

scuppers and areas draining to outfall WR-306 and performance monitoring.

City of Portland 2425 SW A NA City of Portland Effectiveness 
Monitoring Report July 2018 Source control decision pending

Upriver - SD B PH COCs NA Site-wide baseline and long term monitoring

In-Water SMA - SD,PW,OW C PH Focused 
COCs NA Addressed during design

Notes
NA = Not applicable, all pathway (s) excluded
GW = Groundwater
SW = Stormwater
RB = Riverbank erosion
SD = Sediment
PW = Porewater
OW = Overwater activities
1 This table reflects the updated RM11E Sufficiency Assessment Summary provided by EPA and DEQ to the RM11E Group on November 1, 2018.
2 Site status is indicated as follows:

(A) Sources are sufficiently controlled
(B) Sources are conditionally controlled
(C) Sources are not sufficiently assessed or controlled

Shading indicates sites for which source control decisions have been completed by DEQ
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Table 4-1
DEQ Cleanup Program Sites Located Within the RM11E Upland Area1

Potential Pathway(s) 
to River

Pathway 
Priority Pathway Status3 / SCMs Notes

Overland flow Low Excluded
Bank erosion Low Excluded
Groundwater Low SCE underway
Stormwater Low SCE pending

Overwater activities Low Excluded
Overland flow Low Excluded
Bank erosion Low Excluded
Groundwater Low Excluded
Stormwater Low Conditionally Controlled - SCMs are in 

place and effectiveness determination is 
underway4

Overwater activities Low Excluded
Overland flow Low Excluded
Bank erosion Low Controlled - stabilization SCMs
Groundwater Low Excluded
Stormwater Low Conditionally Controlled with additional 

source control needed for BEHP
Additional SCMs and performance monitoring 
for BEHP

Overwater activities Low Excluded
-- Overland flow -- Excluded

Bank erosion -- Uncontrolled
Groundwater -- Excluded
Stormwater -- Excluded

Overwater activities -- Excluded

PacifiCorp Albina Riverlots 5117 Groundwater Low Excluded
(Albina Substation and other 
Albina-area properties)

Stormwater Low Sufficiently Controlled - infiltration on site

Overland flow Low Excluded
Bank erosion Low Conditionally Controlled
Groundwater Low Excluded
Stormwater Low Excluded

Overwater activities Low Excluded

Riverstreet Warehouse Fire 
(a k.a  Site)

6225 Bank erosion5 Low Sufficiently Controlled - riverbank and 
upland capped

SCMs implemented as EPA emergency 
response following May 2017 fire at this site.  
EPA has indicated that sources are sufficiently 
controlled at this site (EPA, 2018)

Tarr, Inc. 1139 Groundwater Medium Conditionally Controlled - vapor extraction 
implemented; additional SCMs planned 

(bioremediation)
Tucker Building 3036 Stormwater Low Sufficiently Controlled Storm system removed / site paved, 2002

Overland flow5 Low Excluded
Bank erosion5 Low Excluded
Groundwater Low Excluded
Stormwater Low Conditionally Controlled - line 

cleanout/repair, BMPs
SCM effectiveness demonstration is pending 
for stormwater discharge from small parking 
area to OF45.

Overwater activities5 Low Excluded
Valvoline Inc 3215 Stormwater Low Excluded
Vermiculite Northwest (former)
(WR Grace)

2761 Stormwater Low Excluded EPA removal action, 2006

Notes
BMP = best management practice

ECSI  = Environmental Cleanup Site Information

SCM = source control measure

-- = not applicable or no information
1 The RM11E Upland Area does not include the historical stormwater drainage areas that no longer discharge to RM11E.  ECSI site locations are shown on Figure 4-2.

Excluded = no source or incomplete pathway

Sufficiently Controlled = No additional SCMs are needed

Conditionally Controlled = additional SCMs and/or effectiveness monitoring is needed before sources are considered sufficiently controlled.

Uncontrolled = Sources are not sufficiently assessed or controlled
 Based on information provided by Cargill; report pending

5 Pathway not applicable to portion of the site in the RM11E upland area
6 This site is not in the DEQ Cleanup Program but is included in the RM11E Sufficiency Assessment Summary (EPA and DEQ, 2018; Appendix A).

Site ECSI #

Source Control Status2

Cargill-Irving Grain Elevator 
(Temco)

5561

Site listed in 2018 in conjunction with DEQ 
Prospective Purchaser Agreement.  Source 
control investigations are in progress.

2100 N Albina Street 6287

2 Reference is the Portland Harbor Upland Source Control Summary Report (DEQ, 2016a), updated with the RM11E Sufficiency Assessment Summary (EPA and DEQ, 2018; Appendix A), where applicable.
3 Pathway status categories, based on designation in DEQ, 2016a, updated with the RM11E Sufficiency Assessment Summary (EPA and DEQ, 2018; Appendix A), where applicable.

ODOT KF
Jacobson Lease6

DEQ working with ODOT to remove/contain 
asphalt grindings in “ramp area” jointly owned 
by ODOT and  and with ODOT 
on leaseholder (KF Jacobson) management of 
asphaltic material on ODOT property beneath 
the Fremont Bridge. 

Glacier NW 5449

Ross Island Sand & Gravel 5577 DEQ determined that no source control 
evaluation was required at this site (DEQ, 
2011).  EPA and DEQ are planning to confirm 
that riverbank erosion pathway is not a 
concern.

UPRR Albina Yard 178
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Table 5.1-1
RPC Concentrations in Shoreline Sediment, Bank Soil, Monitoring Well Soil Boring, and Bank Debris

Sample ID Adjacent 
Property

Cleanup Level (CUL) --
Nearshore RAL9

RM11E-MWS001-5_24' Glacier 600 T 6.54 210 J 140 J
RM11E-MWS001-24_29' Glacier 32 T 2.17 2.17 J 24 J
RM11E-MWS002s-5_20' Cargill 53 JT 5.46 1100 33 J
RM11E-MWS002s-20 25' Cargill 2.1 UT 3.61 8.9 U 2.6 U
RM11E-MWS004-5_24' Cargill 17 T 8.52 8.9 U 20 J
RM11E-MWS004-24_29' Cargill 2.1 UT 5.03 T 8.9 UT 3.25 JT
RM11E-MWS005-5_21' Glacier 88 T 7.07 94 J 280 J
RM11E-MWS005-21_26' Glacier 2.1 UT 3.3 45 U 55

RM11E-SL028 Glacier 32 JT 6.37 89 U 17 J
RM11E-SL029 Glacier 11 JT 4.38 89 U 17 J
RM11E-SL030 Glacier 14 T 3.36 45 U 11 J
RM11E-SL031 Glacier 24 JT 3.14 45 U 19 J
RM11E-SL032 Cargill/Cove 46 JT 5.58 T 262 JT 23 JT
RM11E-SL033 Cargill 170 T 6.99 180 U 30 J
RM11E-SL034 Cargill 2.1 UT 3.33 240 J 61 J
UB-101012 (GUB) Glacier 61 T 5.16
LB-101012 (GLB) Glacier 260 T 7.42

RM11E-SL035 Cargill/Cove 36 T 4.5 20 J
RM11E-SL036 Cargill/Cove 72 T 12 31 J

RM11E-SL001 Glacier 20 T 9.33E-05 J 4.43E-05 U 0.000161 U 0.000425 J 2.26 180 U 65 J
RM11E-SL002 Glacier 30 T 0.000317 J 0.000783 J 8.37E-05 U 0.000995 J 39.9 350 U 100 J
RM11E-SL003 Glacier 6.7 JT 0.000283 J 0.000407 J 0.000087 U 0.00111 J 5.33 7 U 87 J
RM11E-SL004 Glacier 30 T 0.00131 J 0.00114 J 0.00292 0.00228 J 4.38 490 UJ 8100 J
RM11E-SL005 Glacier 81 T 0.00128 J 0.00107 J 0.000323 J 0.0025 J 5 350 U 130 J
RM11E-SL006 Glacier 18 T 0.000187 J 8.09E-05 U 8.32E-05 U 0.000277 J 0.97 35 U 24 J
RM11E-SL007 Glacier 37 T 0.00025 J 0.00015 U 8.97E-05 U 0.000618 J 1.14 350 U 27 J
RM11E-SL008 Glacier 92 T 0.000483 J 0.000913 J 0.000853 J 0.00195 J 2.06 350 U 140 J
RM11E-SL009 Unkeles 96 JT 0.000711 J 0.000454 J 0.000618 J 0.00118 J 2.6 33 49 J
RM11E-SL010 Cargill 25 T 0.000969 J 0.0018 J 0.000586 J 0.00375 J 13.8 180 U 110 J
RM11E-SL011 Cargill 49 T 0.00164 J 0.0011 J 0.000326 J 0.00287 J 1.91 35 U 60 J
RM11E-SL012 Cargill 65 T 0.00113 J 0.00281 J 0.000416 J 0.00513 J 5.14 35 U 120 J
RM11E-SL013 Cargill 76 T 0.000803 J 0.000437 U 0.00048 U 0.00121 J 2.67 180 U 26 J
RM11E-SL014 Cargill 49 T 0.000465 U 0.00112 J 0.000607 U 0.0029 J 3.88 16 17 J
RM11E-SL015 Cargill/Cove 66 JT 0.000968 J 0.00257 J 0.000372 J 0.0043 J 4.05 JT 700 U 1300 J
RM11E-SL016 Cargill/Cove 13 JT 0.000292 U 0.000151 U 0.00039 U 0.000134 U 1.13 7 U 3.8 U
RM11E-SL017 Cargill/Cove 77 JT 6.17E-05 U 5.97E-05 U 6.86E-05 U 4.57E-05 U 4.85 J 18 J 78.5 JT
RM11E-SL018 Cargill/Cove 11 T 0.000205 J 0.000744 J 0.000128 U 0.000621 J 3.84 7 U 4.3 JT
RM11E-SL019 Cargill 160 T 0.000295 J 0.00104 J 0.000157 J 0.00281 J 4.65 70 U 41 J
RM11E-SL020 Cargill 380 T 0.00037 J 0.00064 J 9.38E-05 U 0.00104 J 2.69 1600 59 J
RM11E-SL021 Glacier 160 T 0.000695 J 0.000653 J 0.000322 J 0.00103 J 1.88 460 U 200 J
RM11E-SL022 Glacier 40 T 0.00064 J 0.000584 J 0.00083 J 0.00116 J 3.89 420 U 130 J
RM11E-SL023 Unkeles 74 T 9.45E-05 U 0.000108 U 0.000171 U 0.000378 J 2.24 32 34 J

Top of Bank Surface Soil Samples 10

--

-- --

-- --

--

--

-- --

-- -- --

--
-- -- --

--
-- -- --

--

--

--

-- --
--
--

--
--

--

--
--

-- -- --
-- --

Shoreline Surface Sediment Samples

-- -- --

-- --

--
-- --

-- -- -- --

--

-- -- --

--

--
--
--

--

0.0002 135
--
91

-- -- --

--
-- --

0.0004
--
3

--
Monitoring Well Subsurface Soil Samples 10

TCDD4 (ug/kg) Arsenic6 (mg/kg) BEHP7 (ug/kg) TPH Diesel8 (mg/kg)PeCDD2 (ug/kg) PeCDF3 (ug/kg)

--

Screening  Criteria

75 --

-- -- --

9
0.0008
0.0002

0.2

Total PCBs1 (ug/kg)

0.0003
0.0006

--

HxCDF5 (ug/kg)

--

-- --

-- --

--
--

--

Shoreline Surface Soil Samples (Collected in the Cove at RM 11.3)

--

--

--
--
--
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Table 5.1-1
RPC Concentrations in Shoreline Sediment, Bank Soil, Monitoring Well Soil Boring, and Bank Debris

Sample ID Adjacent 
Property TCDD4 (ug/kg) Arsenic6 (mg/kg) BEHP7 (ug/kg) TPH Diesel8 (mg/kg)PeCDD2 (ug/kg) PeCDF3 (ug/kg)Total PCBs1 (ug/kg) HxCDF5 (ug/kg)

RM11E-SL001-BM11 Glacier 43 T
RM11E-SL003-BM12 Glacier 3.8 UT
RM11E-SL008-BM13 Glacier 1,700 JT
RM11E-SL02414 Glacier 180 T
RM11E-SL02515 Glacier 200 JT
RM11E-SL02616 Glacier 67 JT
RM11E-SL02717 Cargill/Cove 17.3 T

Notes:
1Sum of Polychlorinated Biphenyls (PCBs) with non detected values included in calculation at half of the method detection limit.
2PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
3PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran 
4TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
5HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran
6Concentration reported as total Arsenic 
7BEHP = Bis(2-ethylhexyl) phthalate
8Includes silica gel treated TPH Diesel
9RAL = Remedial Action Level
10CULs and RALs do not apply to top of bank or monitoring well soil samples.  Comparisons to CULs or RALs are provided for reference purposs only.
11Sample SL001-BM descr bed as: Asphalt.
12Sample SL003-BM descr bed as: Oily asphalt, malleable upon compression.
13Sample SL008-BM descr bed as: Weathered 1/2" diameter cord of unknown material.
14Sample SL024 described as: Chips from cement footing.
15Sample SL025 described as: Cardboard-like gasket material embedded in cement.
16Sample SL026 described as: Mixture of fines, cement, and ceramic material inside and near old insulators.
17Sample SL027 described as: Hard and dense, unnatural geometric surfaces suggests smelting byproduct or clinker.
ug/kg=microgram per kilogram
mg/kg=milligram per kilogram
Bolded values indicate detected results that exceed the cleanup level (CUL).
Highlighted values indicate detected results that exceed the Nearshore RAL, where available.

Definition of data qualifiers:
U = The material was analyzed for, but was not detected. The associated numerical value is the method detection limit (MDL).
J = The associated numerical value is an estimated quantity.
T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).

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

-- --
--

--
--

-- -- --
-- --

--

---- --
--

--

--

-- -- --

--

--
--

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

--
-- -- --

--
Bank Debris Samples

-- --

--
-- --

--

-- --
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Table 5.2-2
RPC and VOC Concentrations in Groundwater

Sample Date
Arsenic 

(Dissolved)
Cleanup Level 0.014 0.014 0.018 0.018 0.2 2.6 0.24 0.6

Basis A/R1 A/R1 A2 A2 A3 R4 A5 A6

RM11E-MW001 12/10/2013 0.019 T 0.0086 T 7.6 1.5 0.68 J 49 U 0.099 U 0.2 J
RM11E-MW001 4/14/2014 0.0074 NJT 0.0035 NJT 0.8 0.9 0.14 U 12 U 0.099 U 0.1 U
RM11E-MW002s 12/5/2013 0.0032 UT 0.0032 UT 1.1 0.8 0.14 U 11 U 0.099 U 0.1 U
RM11E-MW002s 4/15/2014 0.0011 UT 0.0011 UT 3.2 0.8 0.13 U 12 U 0.099 U 0.1 U
RM11E-MW003d 12/5/2013 0.0028 UT 0.0028 UT 2.7 1.1 0.14 U 12 U 0.099 U 5.7
RM11E-MW003d 4/15/2014 0.0057 UT 0.0057 UT 3.5 2.2 0.28 J 40 J 0.17 J 4.5
RM11E-MW004 12/5/2013 0.0039 UT 0.0039 UT 1.8 1.9 0.15 U 12 U 0.099 U 0.1 U
RM11E-MW004 4/15/2014 0.0096 NJT 0.0057 NJT 1.3 1.2 0.16 J 12 U 0.19 J 0.1 U
RM11E-MW005 12/5/2013 0.0029 UT 0.0029 UT 5.4 1.4 0.13 U 12 U 10 4.1
RM11E-MW005 4/14/2014 0.00098 UT 0.00098 UT 6.3 T 2.6 T 0.13 UT 11 UT 4.8 T 4.7 T
RM11E-MULT1007 12/6/2013 0.0026 UT 0.0026 UT 1.2 0.8 0.13 J 11 U 2.3 1.4
RM11E-MULT1007 4/14/2014 0.044 NJT 0.0092 NJT 1.2 0.2 J 8.3 42 J 1.9 1.3
RM11E-MULT89881 12/4/2013 0.0031 UT 0.0031 UT 1.7 T 1.7 T 0.014 U 11 U 15 T 3.8 T
RM11E-MULT89881 4/15/2014 0.0011 UT 0.0011 UT 1.6 1.5 0.13 U 12 U 13 3.2
Notes:
All concentrations, including cleanup levels are in units of micrograms per liter (ug/L)
Bold Values indicate detected results. 
Highlighted values indicate detected results that exceed the cleanup level (CUL). 
A = ARAR based
R = Risk based

Definition of  data qualifiers:
U = The material was analyzed for, but was not detected. The associated numerical value is the method detection limit (MDL).
J = The associated numerical value is an estimated quantity.
T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).

Monitoring Well ID

5 Tetrachloroethene (PCE) cleanup value in groundwater based on the Oregon Water Pollution Control Act ORS 468B.048 Human Health Consumption of Organisms (plus water) at a consumption rate of 175 g/day (see Portland Harbor FS Table 2.1-4; 
6 Trichloroethene (TCE) cleanup value in groundwater based on Clean Water Act, 33 U.S.C. 1313 and1314, Section 304(a) List, Human Health Consumption of Water plus Organism at a consumption rate of 22 g/day (see Portland Harbor FS Table 2.1-4; 

1 PCB cleanup level in groundwater is based on Clean Water Act, 33 U.S.C. 1313 and1314, Section 304(a) List, CCC (chronic) for Aquatic Life (see Portland Harbor FS Table 2.1-4; EPA, 2016).
2 Arsenic cleanup level in groundwater and surface water based on Clean Water Act, 33 U.S.C. 1313 and 1314, Section 304(a) List, Human Health Consumption of Water plus Organism at a consumption rate of 22 g/day (see Portland Harbor FS Table 2.1-
4; EPA, 2016).

Volatile Organic Compound (VOC)

Tetrachloroethene 
(PCE)

Trichloroethene 
(TCE)

Arsenic 
(Total)

Bis(2-ethylhexyl) 
phthalate TPH Diesel

Total PCBs 
(FS Calc; U=1/2)

Total PCBs 
(RI Calc; U=0)

Recontamination Potential Chemical (RPC)

3 A groundwater cleanup level was not established for BEHP in groundwater; however, a surface water cleanup level was established and is shown in this table. BEHP cleanup level in  surface water based on the Oregon Water Pollution Control Act ORS 
468B.048 Human Health Consumption of Organisms (plus water) at a consumption rate of 175 g/day (see Portland Harbor FS Table 2.1-4; EPA, 2016).
4 TPH-Diesel (C10‐C12 Aliphatic) risk-based cleanup level for groundwater based on Direct Contact/Ingestion Migration of Contaminated Groundwater under remedial action objective (RAO) 8 (see Portland Harbor FS Table 2.2-1d; EPA, 2016).

   N = The analysis indicates the presence of a PCB Aroclor that has been identified as “presumptively present”. As per EPA guidelines, the data validator reviewed the associated chromatograms and determined that while the pattern-matching quality was 
marginal and the presence of many non-target compounds was apparent, the presence of an Aroclor was strongly suggested, and the results were thus qualified as presumptively present "N".
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Table 5.3-1
RM11E Stormwater Outfalls - Summary of Physical Characteristics and Source Control Status

Outfall Designation River Mile Diameter 
(inches)

Approximate 
Drainage Area 

(acres)
Source Control Status1

WR-341 (Cargill Outfall #2) 11.44 6 2.1
WR-344 (Cargill Outfall #5) 11.52 6 1.2

WR-345 (Cargill Outfall #6) 11.56 6 1.5

WR-350 11.19 16 2.4
WR-351 11.29 12 1.1
WR-352 11.34 12 1.1

WR-291 10.97 8 1
SCM implementation and data collection ongoing under 
NPDES 1200-Z permit.   

OF 43 11.40 56 14
OF 44 11.19 12 16
OF 45 10.99 27 9.9

WR-306 11.15 48 34
SCM implementation and effectiveness demonstration are 
underway.

Notes:
NPDES = National Pollutant Discharge Elimination System

SCM = Source Control Measure
1 See Table 5.3-2 for description and timeframes of source control measures (SCMs) implemented.
2 Cargill has one additional stormwater outfall, WR-345, which discharges upriver from RM11E.

Source tracing complete and SCMs have been implemented; 
effectiveness demonstration is underway.

ODOT Outfall

3 Glacier has one additional outfall, but it is a non-stormwater outfall that discharges only non-contact cooling water (from the municipal water supply) and is not a source of 
contaminants (APEX, 2014).
4 Former City Outfall 44A also discharged to RM11E, but the entire drainage area for this outfall has been diverted to the WWTP and the outfall was formally abandoned in 2015.

Cargill Outfalls 2

Glacier Outfalls 3

SCMs have been implemented and evaluated; additional 
SCMs and effectiveness demonstration are anticipated.

Sakrete Outfall

City Outfalls 4

SCMs have been completed (including 2018 storm system 
cleanout) but additional SCMs and effectiveness 
demonstration are anticipated.
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Table 5.3-2
Most Recent Relevant Data Available for RM11E Recontamination Assessment of the Stormwater Pathway

Matrix Analytes Data Set and Timeframe Yes/No Notes

Cargill Outfalls

Stormwater Metals, PCB Aroclors, 
PAHs, phthalates, TSS

Four grab sample events, February - December 
2017 (MFA, 2016a; Cargill, 2017, 2018). Partly

SCMs have been completed (including 
2018 storm system cleanout) but 
additional SCMs and effectiveness 
demonstration are anticipated.

TPH-D, 
dioxin/furans2

Stormwater 
solids -- -- --

No relevant solids data for this outfall.  
Pre-SCM solids sampling location (Foth, 
2014) does not represent drainage from 
the whole basin. No available post-SCM 
stormwater solids data.

All

Stormwater Metals, PCB Aroclors, 
PAHs, phthalates, TSS

Four grab sample events, February - December 
2017 (MFA, 2016a; Cargill, 2017, 2018). Partly

SCMs have been completed (including 
2018 storm system cleanout) but 
additional SCMs and effectiveness 
demonstration are anticipated.

TPH-D, 
dioxin/furans2

Stormwater 
solids -- -- No

No relevant solids data for this outfall.  
Pre-SCM solids sampling locations 
(Foth, 2014) do not represent drainage 
from the whole basin. No available post-
SCM stormwater solids data.

All

Glacier Outfalls

Stormwater
Metals, PCB Aroclors, 

TPH, PAHs, phthtalates, 
TSS

Two stormwater grab sample events, in January 
and February 2016. Yes

Data set is post-SCM (collected after the 
2015 storm system cleanout), but 
additional SCMs are anticipated.

Dioxin/furans2

Stormwater 
solids

Metals, PCB Aroclors, 
PAHs, BEHP

Two composite samples of solids removed from the 
WR-350 storm system during 2015 line cleanout 
(APEX, 2016a)

No

Data set represents solids accumulated 
before the 2015 storm system cleanout, 
so may represent legacy sources as well 
as current sources.

TPH-D, 
dioxin/furans2

Stormwater
Metals, PCB Aroclors, 

TPH, PAHs, phthtalates, 
TSS

Two stormwater grab sample events, in January 
and February 2016. Yes

Data set is post-SCM (collected after the 
2015 storm system cleanout), but 
additional SCMs are anticipated.

Dioxin/furans2

Stormwater 
solids

Metals, PCB Aroclors, 
PAHs, BEHP

Composite sample of solids removed from the WR-
351 storm system during 2015 line cleanout 
(APEX, 2016a)

No

Data set represents solids accumulated 
before the 2015 storm system cleanout, 
so may represent legacy sources as well 
as current sources.

TPH-D, 
dioxin/furans2

Stormwater
Metals, PCB Aroclors, 

TPH, PAHs, phthtalates, 
TSS

Two stormwater grab sample events, in January 
and February 2016. Yes

Data set is post-SCM (collected after the 
2015 storm system cleanout), but 
additional SCMs are anticipated.

Dioxin/furans2

Stormwater 
solids

Metals, PCB Aroclors, 
PAHs, BEHP

Composite sample of solids removed from the WR-
352 storm system during 2015 line cleanout 
(APEX, 2016a)

No

Data set represents solids accumulated 
before the 2015 storm system cleanout, 
so may represent legacy sources as well 
as current sources.

TPH-D, 
dioxin/furans2

Are Data Representative of Post SCM Conditions? RPCs Absent 
from 

Available 
Data

WR-344

2014 - present: Enhanced BMPs (e.g., monthly 
cleanout of catch basins) (Foth, 2014, TEMCO, 
2016).
2016: Installation of catch basin filters on all 
contributing catch basins (TEMCO, 2016)
2017:  Installation of sediment catchments at 
catch basins (Cargill, 2018)

WR-341

2014 - present: Enhanced BMPs (e.g., monthly 
cleanout of catch basins) (Foth, 2014; TEMCO, 
2016).
2016:   Installation of catch basin filters on all 
contributing catch basins (TEMCO, 2016)
2016:    Recoating of roof and rerouting of 
contributing roof drainage to treatment unit 
(TEMCO, 2016)
2017:  Installation of sediment catchments at 
catch basins (Cargill, 2018)

Active Outfalls Associated SCMs and 
Implementation Timeframe

Most Recent Data that is Representative of Entire Drainage Area1

WR-350

2015:  Cleanout of the entire storm system, 
including catch basins and storm lines (APEX, 
2016a).
Ongoing:  BMPs (e.g., catch basin filters, routing 
of all stormwater through StormCeptor treatment 
systems, weekly sweeping) (Glacier, 2017).

WR-351

2015:  Cleanout of the entire storm system, 
including catch basins and storm lines (APEX, 
2016a).
Ongoing:  BMPs (e.g., catch basin filters, routing 
of all stormwater through StormCeptor treatment 
systems, weekly sweeping) (Glacier, 2017).

WR-352

2015:  Cleanout of the entire storm system, 
including catch basins and storm lines (APEX, 
2016a).
Ongoing:  BMPs (e.g., catch basin filters, routing 
of all stormwater through StormCeptor treatment 
systems, weekly sweeping) (Glacier, 2017).
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Table 5.3-2
Most Recent Relevant Data Available for RM11E Recontamination Assessment of the Stormwater Pathway

Matrix Analytes Data Set and Timeframe Yes/No Notes

Are Data Representative of Post SCM Conditions? RPCs Absent 
from 

Available 
Data

Active Outfalls Associated SCMs and 
Implementation Timeframe

Most Recent Data that is Representative of Entire Drainage Area1

Sakrete Outfall

Stormwater

Metals (copper, lead, zinc, 
iron), oil & grease, TSS; 

selected impairment 
parameters (total PCBs, 

pesticides, 
pentachlorophenol, PAHs)

July 2013 - June 2014 (Central Premix, 2013, 
2014); eight grab samples for standard parameters; 

four samples analzed for selected impairment 
parameters including PCBs

Yes(3)
Available data is pre-SCM but 
considered representative.(3)  Only PCB 
data are available for the RM11E RPCs.

Stormwater 
solids -- -- -- No stormwater solids data have been 

collected.

City Outfalls

Metals, pesticides, PCB 
Aroclors, PCB congeners, 
PAHs, phthalates, SVOCs, 

TSS

Four grab sample events between November 2008 
and March 2009.  Samples collected at manhole 
near the downgradient end of the western branch 
(representative of the current OF 43 drainage 
area).  (City, 2011a)

No
Data set is pre-SCM.  Includes RPCs 
missing from post-SCM data set 
(arsenic, BEHP).

PCB Aroclors, TSS

Three grab sample events between April and May 
2012.  Samples collected at manhole near the 
downgradient end of the conveyance system. (City, 
2012)

Yes Data set is post-SCM.

Stormwater 
solids

PCB Aroclors, PCB 
congeners, TOC

Two sediment trap samples collected from a 
sediment trap deployed during the 2009/2010 wet 
season and removed in April and June 2010. 
Sample location within outfall pipe near the 
downgradient end of the western branch 
(representative of the current OF 43 drainage 
area). (City, 2011a)

No Data set is pre-SCM.  No available post-
SCM stormwater solids data.

Arsenic, 
BEHP, 
TPH-D, 

dioxin/furans2

PCB Aroclors, TSS

One grab sample event, March 2012.  Samples 
were collected from six incoming lines to a manhole 
at the downgradient end of the conveyance system; 
data point represents the geometric mean of the six 
values. (City, 2012)

Yes Data set is post-SCM.

Metals, PAHs, phthtalates, 
PCB congeners, 
pesticides, TSS

Four grab sample events between March 2016 and 
February 2017; sampling location in manhole near 
the downgradient end of the conveyance system 
(City, 2017b)

Yes Data set is post-SCM, and is the most 
recent data available.

Stormwater 
solids

Pesticides, PCB Aroclors, 
TOC

One inline solids grab sample collected in April 
2009, and one sediment trap sample collected from 
a sediment trap deployed during the 2008/2009 wet 
season and removed in April 2009. Sample 
locations representative of the OF 44 drainage 
area. (City, 2011b)

No Data set is pre-SCM.  No available post-
SCM stormwater solids data.

Arsenic, 
BEHP, 
TPH-D, 

dioxin/furans2

OF 44

2002:  Sedimentation manhole installed in N. 
Loring Street storm line (City, 2011b)
2009:  Manholes and connecting catch basins 
cleaned on N. Harding, N. Clark, and N. Lewis 
between railroad corridor and N. Interstate (City, 
2011b)
2009:  Manhole at N. Loring and N. Randolph 
cleaned (City, 2011b)
2010:  PacifiCorp cleaned surfaces, catch 
basins, and manhole adjacent to Albina 
Substation, and approximately 805 linear feet of 
stormline near the substation (Bridgewater, 
2011). 
Ongoing: Programmatic measures (City, 2013)

Stormwater
TPH-D, 

dioxin/furans2

WR-291

BMPs implemented under NPDES 1200-Z 
permit (Central Premix, 2012).  Line cleanout 
conducted to address February 2017 
exceedance of permit benchmark for Total Iron 
(Central Premix, 2017a).

All

OF 43 

2002:  Cleaning of adjacent catch basins and 
conveyance systems along N. Albina potentially 
affected by the former Tucker Building site 
redevelopment, 2002 (City, 2011a).
February 2012: Cleaning of the storm lines 
along N. Albina and N. River Street lines and 
associated catch basins (City, 2012). 
Ongoing: Programmatic measures (City, 2013)

Stormwater
TPH-D, 

dioxin/furans2
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Table 5.3-2
Most Recent Relevant Data Available for RM11E Recontamination Assessment of the Stormwater Pathway

Matrix Analytes Data Set and Timeframe Yes/No Notes

Are Data Representative of Post SCM Conditions? RPCs Absent 
from 

Available 
Data

Active Outfalls Associated SCMs and 
Implementation Timeframe

Most Recent Data that is Representative of Entire Drainage Area1

Metals, PCB Aroclors, PCB 
congeners, PAHs, 

phthalates, SVOCs, TSS

Four sample events between February 2008 (after 
line cleanout) and April 2008; sampling location in 
manhole near the downgradient end of the 
conveyance system. (City, 2010b)

Yes Data set is post-SCM.

Metals, PAHs, phthtalates, 
PCB congeners, TSS

Four grab sample events between March 2016 and 
February 2017; sampling location in manhole near 
the downgradient end of the conveyance system 
(City, 2017a)

Yes Data set is post-SCM, and is the most 
recent data available.

Stormwater 
solids -- -- --

No relevant solids data for this outfall.  
Pre-SCM solids sampling locations 
represent sub-drainage areas (City, 
2008); no solids sample location 
represented drainage from the whole 
basin. No available post-SCM 
stormwater solids data.

All

ODOT Outfall

Stormwater

Metals, tri-n-butyltin, 
SVOCs including PAHs 

and phthalates, PCB 
Aroclors, PCB congeners, 

pesticides, herbicides, 
PCBs, TOC, TSS

A total of 10 grab samples and 18 composite 
samples from a total of 12 storm events between 
March 2010 and February 2014; sampling location 
in manhole directly downgradient of CDS unit 
(Herrera, 2015)

No

Data set is pre-SCM. Stormwater 
samples will be collected from this 
location (4 samples per year) for WY 
2017/18, WY 2018.19, and WY 2019/20 
(Herrera, 2017).

TPH-D, 
dioxin/furans2

Stormwater 
solids

Metals, butyltins, PCB 
Aroclors, PCB congeners, 

pesticides, herbicides, 
PAHs, phthalates, other 

SVOCs, TOC

One sediment trap sample collected from a 
sediment trap deployed during the 2012/2013 wet 
season and removed in May 2013, plus two inline 
solids grab samples (January 2013 and February 
2014) (Herrera, 2015).

No

Data set is pre-SCM. SCM solids 
monitoring (of volume of solids removed 
from CDS unit) being collected annually 
(2016-2020) under ODOT's SCM 
Effectiveness Monitoring work plan, but 
no chemical analysis is planned 
(Herrera, 2017).

TPH-D, 
dioxin/furans2

Notes:
BMPs = best management practices
CDS = continuous deflective separator
OF = Outfall
RPC = Recontamination Potential Chemicals
SCM = source control measure
WY = water year
1 Sample locations are considered to be representative of an outfall drainage area if they receive drainage from all or nearly all of the drainage area.

3 Sakrete 2013 data are considered representative of post-SCM conditions even though they pre-date the 2017 line cleaning (to address iron concentrations), because there has been no change in long-term operations at this site. 

2 The following dioxin/furans are RPCs:  1,2,3,4,7,8-Hexachlorodibenzofuran, 1,2,3,7,8-Pentachlorodibenzo-p-dioxin, 2,3,4,7,8-Pentachlorodibenzofuran, 2,3,7,8-Tetrachlorod benzo-p-dioxin

OF 45

February 2008:  Line cleaning of all major 
branches of the conveyance system (City, 
2008).
Ongoing: Programmatic measures (City, 2013)

Stormwater
TPH-D, 

dioxin/furans2

WR-306

Existing SCMs (Herrera, 2015, 2017):
-  Pre-2004 - present:  CDS unit installed and 
maintained to treat all runoff from I-5 and 
Fremont Bridge portions of WR-306 drainage 
basin
- 2011/2012 - present:  increased CDS 
maintenance frequency from every 2-3 years to 
annually.
- Ongoing: programmatic measures

Additional/planned SCMs (Herrera, 2017):
- 2015-2017:  tandem sweeping program, a CDS 
unit investigation and improvement project 
(including potential retrofit of the CDS unit), 
camera inspection of the pipes to evaluate 
potential inflow of contaminated groundwater 
and to identify any necessary pipe 
cleanings/repairs.
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Table 5.3-3
RPC Concentrations in Stormwater - Cargill Outfalls1

2/26/2016 4/12/2016 10/26/2016 12/19/2017 Geomean 2/26/2016 4/12/2016 10/26/2016 12/19/2017 Geomean 2/26/2016 4/12/2016 10/26/2016 12/19/2017 Geomean

Total PCB Aroclors ug/L 0.0000064 < 0.01 0.0064 0.0025  J 0.3 0.01 < 0.01 < 0.0024 0.0084  J 0.0024 J 0.0047 0.0145 < 0.014 0.0022  J < 0.0026 0.0058

Total PCB congeners ug/L 0.0000064 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total arsenic (unfiltered samples) ug/L 0.018 1.29 1.45 6.78 1.12 1.94 0.78 0.8 0.86 0.49 J 0.72 2.01 1.29 0.86 0.15 J 0.76

Dissolved arsenic (filtered samples) ug/L 0.018 -- 1.35 5.73 0.74 1.8 -- 0.77 0.87 0.39 J 0.64 -- 1.00 0.86 0.1 J 0.44

Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 1.5 1.3 0.22 < 0.97 0.80 < 0.13 0.14  J 0.28 4.2 0.38 1.5 1.1 0.15 1.5 U 0.78

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-Hexachlorod benzofuran ug/L NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total suspended solids (TSS) 4 mg/L NE 143 56 160 20 71 5 < 5 14 47 11 132 48 23 18 40

Notes:
-- = sample not analyzed for this constituent

geomean = geometric mean

mg/L = milligrams per liter

NE = CUL not established for surface water

Pre-SCM = additional source control measures (SCMs) have been implemented following collection of these samples.

ug/L = micrograms per liter
1 Sources: MFA, 2016a; Cargill, 2017, 2018

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

4 TSS is not an RPC but is included for reference.

WR-345 (Cargill Outfall 6)
Pre-SCM3 Pre-SCM3

Polychlorinated Biphenyls (PCBs)

WR-344 (Cartill Outfall 5)
Pre-SCM3

Other

Dioxin/Furan Congeners

Other RPCs

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As described in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

Recontamination Potential Chemical (RPC) Units

3 SCMs have been completed (including 2018 storm system cleanout) but additional SCMs and effectiveness demonstration are anticipated.

Cleanup 
Level2

WR-341 (Cargill Outfall 2)

 < = analyte not detected at the detection level indicated; in the case of summed     RPCs (i.e., total PCBs), highest individual detection limit is indicated.
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Table 5.3-4

1/27/2016 2/27/2016 Geomean 1/27/2016 2/27/2016 Geomean 1/27/2016 2/27/2016 Geomean

Total PCB Aroclors ug/L 0.0000064 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Total PCB congeners ug/L 0.0000064 -- -- -- -- -- -- -- -- --

Total arsenic (unfiltered samples) ug/L 0.018 1.7 0.73 1.1 3.87 2.85 3.32 4.14 2.21 3.02

Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 19 17 18 3.3 0.5 1.3 1.5 0.65 0.99

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE 59  J 45  J 52 85  J 62  J 73 130  J 38  J 70

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- --

Total suspended solids (TSS) 4 mg/L NE 8 < 5.0 6.3 33 29.5 31.2 18.5 < 5.0 9.62

Notes:
-- = sample not analyzed for this constituent

 < = analyte not detected at the detection level indicated; in the case of summed     RPCs (i.e., total PCBs), highest individual detection limit is indicated.

geomean = geometric mean

J = analyte was positively identified at an estimated value

mg/L = milligrams per liter

NE = CUL not established for surface water

Post-SCM = samples were collected after implementation of all source control measures (SCMs).

ug/L = micrograms per liter
1 Source:  APEX, 2016a

3 SCMs have been completed (2015 storm system cleanout) but additional SCMs and effectiveness demonstration are anticipated.

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

4 TSS is not an RPC but is included for reference.

Recontamination Potential Chemical (RPC) Units
Cleanup 
Level2

RPC Concentrations in Stormwater - Glacier Outfalls1

Polychlorinated Biphenyls (PCBs)

Other

Other RPCs

Dioxin/Furan Congeners

WR-350 WR-351 WR-352

Post-SCM3 Post-SCM3 Post-SCM3

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As descr bed in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs 
are provided for reference purposes only.
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Table 5.3-5

11/4 - 11/5/2013 12/12/2013 2/22/2013 3/20/2013 1/8/2014 2/17/2014 Geomean

Total PCB Aroclors ug/L 0.0000064 < 0.0943 -- < 0.0943 < 0.0485 < 0.0952 -- < 0.0758

Total PCB congeners ug/L 0.0000064 -- -- -- -- -- -- --

Total arsenic (unfiltered samples) ug/L 0.018 -- -- -- -- -- -- --

Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 -- -- -- -- -- -- --
Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- --

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- --

2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- --

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- --

Total suspended solids (TSS) 3 mg/L NE 12 16 -- -- 124 11 23

Notes:
-- = sample not analyzed for this constituent

 < = analyte not detected at the detection level indicated; in the case of summed     RPCs (i.e., total PCBs), highest individual detection limit is indicated.

geomean = geometric mean

J = analyte was positively identified at an estimated value

mg/L = milligrams per liter

NE = CUL not established for surface water

Post-SCM = samples were collected after implementation of all source control measures (SCMs).

ug/L = micrograms per liter
1 Source:  Central Premix, 2013, 2014

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

RPC Concentrations in Stormwater - Sakrete Outfall1

Recontamination Potential Chemical (RPC) Units
Cleanup 
Level2

WR-291

Dioxin/Furan Congeners

Other

3 TSS is not an RPC but is included for reference.

Post-SCM

Polychlorinated Biphenyls (PCBs)

Other RPCs

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As descr bed in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs are 
provided for reference purposes only.

Page 1 of 1 GSI Water Solutions, Inc.



Recontamination Assessment Report
River Mile 11 East

Table 5.3-6

Parent Duplicate
Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064 -- -- -- -- -- 0.0576 0.0574 0.0599 0.0635 0.0602

Total PCB congeners ug/L 0.0000064 NA NA NA NA NA -- -- -- -- --

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018 0.72 1.28 0.99 1.14 1.01 -- -- -- -- --

Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 1.23 0.924 2.54 1.78 1.51 -- -- -- -- --

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- -- -- -- --

Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- --

2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- --

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- --

Other
Total suspended solids (TSS) 4 mg/L NE NA NA NA NA NA 20 20 8 32 17

Notes:
-- = sample not analyzed for this constituent

J+ = detection of analyte is considered a high estimate

mg/L = milligrams per liter

NA = not applicable; post-SCM data are available for this analyte.

NE = screening level not established for surface water

Pre-SCM = additional source control measures (SCMs) have been implemented following collection of these samples.

Post-SCM = samples were collected after implementation of all SCMs.

ug/L = micrograms per liter

1 Sources:  City, 2010b, 2011a, 2012, 2017a, and 2017b

2  Pre-SCM data provided for those RPCs for which there are no post-SCM data.

4 TSS is not an RPC but is included for reference.

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

4/19/2012
5/21/2012 5/22/2012

< = analyte not detected at the detection level indicated; in the case of summed  RPCs (i.e., total PCBs), highest individual detection limit is indicated.

geomean = geometric mean. Parent and duplicate samples are averaged first to provide a single event concentration for purposes of calculating the geomean.

3 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As described in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

RPC Concentrations in Stormwater - City Outfalls1

Recontamination Potential Chemical (RPC) Units
Cleanup 
Level3

Outfall 43

12/12/2008 2/23/2009 3/23/2009 Geomean

Pre-SCM2 Post-SCM

11/20/2008 Geomean
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Parent Duplicate
Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064 0.0604 -- -- -- -- -- --

Total PCB congeners ug/L 0.0000064 -- 0.0210 < 0.00305 < 0.00315 0.0123 0.011 0.00699

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018 -- 0.875 0.768 0.591 0.467 0.478 0.658

Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 -- 2.4  J+ 4.2 3.3 4.1 4.0 3.4

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- --
Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- --

2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- --

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- --
Other
Total suspended solids (TSS) 3 mg/L NE 31 37 108 432 201 182 113

Notes:
-- = sample not analyzed for this constituent

J+ = detection of analyte is considered a high estimate

mg/L = milligrams per liter

NE = screening level not established for surface water

Pre-SCM = additional source control measures (SCMs) have been implemented following collection of these samples.

Post-SCM = samples were collected after implementation of all SCMs.

ug/L = micrograms per liter
1 Sources:  City, 2010b, 2011a, 2012, 2017a, and 2017b

Highlighted values indicate detected results that exceed the cleanup level (CUL).

< = analyte not detected at the detection level indicated; in the case of summed  RPCs (i.e., total PCBs), highest individual detection limit is indicated.

Post-SCM

Outfall 44

3/15/2012(4)

Bold values indicate detected results.

geomean = geometric mean. Parent and duplicate samples are averaged first to provide a single event concentration for purposes of calculating the geomean.

4 Value is an arithmetic mean of the concentrations for samples from the three main incoming laterals into the sample location.

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As described in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs are 
provided for reference purposes only.

3 TSS is not an RPC but is included for reference.

5/19/2016 10/13/2016

Table 5.3-6
RPC Concentrations in Stormwater - City Outfalls1

Recontamination Potential Chemical (RPC) Units
Cleanup 
Level2 2/8/2017

Geomean3/9/2016

Page 2 of 3 GSI Water Solutions, Inc.



Recontamination Assessment Report
River Mile 11 East

Parent Duplicate
Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064 -- -- -- -- -- -- -- -- -- --

Total PCB congeners ug/L 0.0000064 0.148  J+ 0.0176 <  0.0026 0.0392  J+ < 0.00291 < 0.00301 < 0.00305 < 0.00321 0.00835 0.00943

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018 3.49 1.36 0.49 1.74 1.28 0.957 0.925 1.14 0.731 1.19

Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 2.8 (4) 3.2 (4) 2.8 (4) 2.8 (4) 6.8  J+ 2.4 2.8 1.2  J+ 2.5 2.8

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- -- -- -- --
Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- --

2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- --

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- --
Other
Total suspended solids (TSS) 3 mg/L NE 459 146 126 148 83 46 45 42 47 99

Notes:
-- = sample not analyzed for this constituent

J+ = detection of analyte is considered a high estimate

mg/L = milligrams per liter

NE = screening level not established for surface water

Pre-SCM = additional source control measures (SCMs) have been implemented following collection of these samples.

Post-SCM = samples were collected after implementation of all SCMs.

ug/L = micrograms per liter
1 Sources:  City, 2010b, 2011a, 2012, 2017a, and 2017b

Highlighted values indicate detected results that exceed the cleanup level (CUL).

Bold values indicate detected results.

geomean = geometric mean. Parent and duplicate samples are averaged first to provide a single event concentration for purposes of calculating the geomean.

4 BEHP results for 2008 samples from Outfall 45 are by method EPA 8270C.  Samples were also analyzed for BEHP by method EPA 8270-SIM, but results are not used here because of data quality issues.

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; EPA, 2017).  As described in Section 5.3.5, surface water CULs are not directly applicable to stormwater.  Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

3 TSS is not an RPC but is included for reference.

Table 5.3-6
RPC Concentrations in Stormwater  - City Outfalls1

Recontamination Potential Chemical (RPC) Units
Cleanup 
Level2

< = analyte not detected at the detection level indicated; in the case of summed  RPCs (i.e., total PCBs), highest individual detection limit is indicated.

Outfall 45

Post-SCM
5/19/2016

2/5/2008 2/29/2008 3/20/2008 4/4/2008 3/9/2016 10/13/2016 2/8/2017 Geomean
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Recontamination Assessment Report
River Mile 11 East

Table 5.3-7

1/4/2012 1/24/2012 2/22/2012 10/12/2012 1/25/2013 2/22/2013 3/20/2013 5/21/2013 2/17/2014 3/25/2014 Geomean

Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064 < 0.0962 < 0.0952 < 0.0952 < 0.18 < 0.094 -- < 0.065 < 0.11 -- < 0.04 < 0.0898

Total PCB congeners ug/L 0.0000064 -- -- -- 0.0301 -- -- -- -- -- -- 0.0301

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018 -- -- -- -- -- -- -- -- -- -- --
Dissolved arsenic (filtered samples) ug/L 0.018 -- -- -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2 1.13 5.45 1.15 4.5  J 3.4 < 38  R 11 17 -- 9.1 4.6

Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE -- -- -- -- -- -- -- -- -- -- --
Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- -- --
2,3,4,7,8-Pentachlorodibenzofuran ug/L NE -- -- -- -- -- -- -- -- -- -- --
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE -- -- -- -- -- -- -- -- -- -- --

Other
Total suspended solids (TSS) 3 mg/L NE -- -- -- -- -- -- -- -- -- -- --

Notes:
-- = sample not analyzed for this constituent

J = analyte was positively identified at an estimated value

mg/L = milligrams per liter

NE = screening level not established for surface water

R = rejected undetected value due to high reporting limit

ug/L = micrograms per liter
1 Source:  Herrera, 2015.

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

RPC Concentrations in Stormwater - ODOT Outfall 1

3 TSS is not an RPC but is included for reference.

< = analyte not detected at the detection level indicated; in the case of summed 
    RPCs (i.e., total PCBs), highest individual detection limit is indicated.

Recontamination Potential Chemical (RPC)

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; 
EPA, 2017).  As described in Sec ion 5 3.5, surface water CULs are not directly applicable to stormwater.  
Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

Grab Samples from sample location WR-306A
Cleanup 
Level2

Units

geomean = geometric mean.  For non-detect results, the geomean includes the associated method reporting 
limit, except for results designated as rejected ("R" flag).

Pre-SCM

Pre-SCM = additional source control measures (SCMs) have been implemented following collec ion of these 
samples.
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Recontamination Assessment Report
River Mile 11 East

Table 5.3-7

Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064
Total PCB congeners ug/L 0.0000064

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018
Dissolved arsenic (filtered samples) ug/L 0.018
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2
Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE

Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE
2,3,4,7,8-Pentachlorodibenzofuran ug/L NE
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE

Other
Total suspended solids (TSS) 3 mg/L NE

Notes:
-- = sample not analyzed for this constituent

J = analyte was positively identified at an estimated value

mg/L = milligrams per liter

NE = screening level not established for surface water

R = rejected undetected value due to high reporting limit

ug/L = micrograms per liter
1 Source:  Herrera, 2015.

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

RPC Concentrations in Stormwater - ODOT Outfall 1

3 TSS is not an RPC but is included for reference.

< = analyte not detected at the detection level indicated; in the case of summed 
    RPCs (i.e., total PCBs), highest individual detection limit is indicated.

Recontamination Potential Chemical (RPC)

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; 
EPA, 2017).  As described in Sec ion 5 3.5, surface water CULs are not directly applicable to stormwater.  
Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

Cleanup 
Level2

Units

geomean = geometric mean.  For non-detect results, the geomean includes the associated method reporting 
limit, except for results designated as rejected ("R" flag).

Pre-SCM = additional source control measures (SCMs) have been implemented following collec ion of these 
samples.

3/26/2010 3/29/2010 4/3/2010 5/20/2010 1/5/2012 2/22/2012 3/5/2012 10/12/2012 2/22/2013 4/4/2013 4/7/2013 5/21/2013

-- -- -- -- -- -- -- -- 0.021 -- -- --
0.00221  J 0.00153  J 0.00539  J 0.00835  J -- -- -- -- 0.0543 -- -- --

0.78 < 0.51 < 0.54 0.9 -- -- -- -- 1.3 -- -- --
0.63 0.34  J 0.35  J 0.6 -- -- -- -- 0.4  J -- -- --
21  J 3.9 < 6.1 8 -- -- -- -- 7.6 -- -- --

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

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

15.3 18.4 21.2 28.7 266 357 1100 290 104 250 31.5 2960

Composite Samples from sample location WR-306A

Pre-SCM
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Recontamination Assessment Report
River Mile 11 East

Table 5.3-7

Polychlorinated Biphenyls (PCBs)

Total PCB Aroclors ug/L 0.0000064
Total PCB congeners ug/L 0.0000064

Other RPCs

Total arsenic (unfiltered samples) ug/L 0.018
Dissolved arsenic (filtered samples) ug/L 0.018
Bis(2-ethylhexyl) phthalate (BEHP) ug/L 0.2
Diesel-range petroleum hydrocarbons (TPH diesel) mg/L NE

Dioxin/Furan Congeners

1,2,3,4,7,8-Hexachlorodibenzofuran ug/L NE
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ug/L NE
2,3,4,7,8-Pentachlorodibenzofuran ug/L NE
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L NE

Other
Total suspended solids (TSS) 3 mg/L NE

Notes:
-- = sample not analyzed for this constituent

J = analyte was positively identified at an estimated value

mg/L = milligrams per liter

NE = screening level not established for surface water

R = rejected undetected value due to high reporting limit

ug/L = micrograms per liter
1 Source:  Herrera, 2015.

Bold values indicate detected results.

Highlighted values indicate detected results that exceed the cleanup level (CUL).

RPC Concentrations in Stormwater - ODOT Outfall 1

3 TSS is not an RPC but is included for reference.

< = analyte not detected at the detection level indicated; in the case of summed 
    RPCs (i.e., total PCBs), highest individual detection limit is indicated.

Recontamination Potential Chemical (RPC)

2 Surface water cleanup level / target specified in Table 17 of the Portland Harbor Record of Decision (ROD; 
EPA, 2017).  As described in Sec ion 5 3.5, surface water CULs are not directly applicable to stormwater.  
Comparisons between stormwater data and surface water CULs are provided for reference purposes only.

Cleanup 
Level2

Units

geomean = geometric mean.  For non-detect results, the geomean includes the associated method reporting 
limit, except for results designated as rejected ("R" flag).

Pre-SCM = additional source control measures (SCMs) have been implemented following collec ion of these 
samples.

1/8/2014 1/8/2014 1/11/2014 1/29/2014 2/14/2014 2/18/2014 Geomean

< 0.0099 -- < 0.01 0.0177 -- -- 0.0139

0.0151 -- 0.00641 0.00957 -- -- 0.00725

1.7 -- 0.8 1.6 -- -- 0.927

1.1 -- < 0.5 0.8 -- -- 0.546

8.2 -- 5.1 4.7 -- -- 7.03

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

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

138 580 69 55 653 420 147

Composite Samples from sample location WR-306A (continued)

Pre-SCM
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Recontamination Assessment Report
River Mile 11 East

Table 6.4-1
RM11E In-Water / Over-Water Structures and Associated Potential Contaminants

Type Description Status Materials 2 Current Operations

Sakrete Dock Approx. 185 feet long, supported by wood pilings Inactive / not used
PAHs (creosote-treated wood), PCP, and/or 
copper, zinc, chromium, arsenic (ACZA- or CCA- 
treated wood)

None

Warehouse

Remains of former warehouse that extended approx. 
300 feet over water (warehouse burned down in May 
2017). Timber pilings supporting the remnant structure 
remain in place.

Remnant
PAHs (creosote-treated wood), PCP, and/or 
copper, zinc, chromium, arsenic (ACZA- or CCA- 
treated wood), dioxins and furans, hydrocarbons

None

ODOT Bridge
Fremont Bridge - major eastside pier located on the 
shoreline, supporting the overwater deck and truss 
system (concrete and steel construction)

Active / in use PCBs, metals (bridge coating/paint) 3

Petroleum hydrocarbons, metals, 
PAHs, phthalates, PCBs (bridge 
maintenance and/or vehicular traffic) 
3,4

Dolphins Eight steel dolphins, used for mooring barges Active / in use Copper, organotins, PCBs (marine/anti-fouling 
paint) Petroleum hydrocarbons

Retaining wall Approx. 150 feet long, concrete block and steel 
construction Active / in use Copper, organotins, PCBs (marine/anti-fouling 

paint) None

Dock
Upstream (main) dock and connecting walkways; 
approx. 400 feet long, supported by steel pilings; used 
by ocean-going vessels

Active / in use None (untreated pilings) Petroleum hydrocarbons (potential 
leaks from ships and tug boats)

Dock Downstream dock; approx. 70 feet long, supported by 
steel pilings and dolphins; used for mooring barges Active / in use None (untreated pilings) Petroleum hydrocarbons (potential 

leaks from barges and tug boats)

Dolphins Three steel dolphins, used for mooring Active / in use None (untreated) Petroleum hydrocarbons (potential 
leaks from barges and tug boats)

Pilings Several groups of vertical timber pilings not associated 
with existing structures Remnant

PAHs (creosote-treated wood), PCP, and/or 
copper, zinc, chromium, arsenic (ACZA- or CCA- 
treated wood)

None

Retaining wall Approx. 100 feet long; timber pile construction Active / in use
PAHs (creosote-treated wood), PCP, and/or 
copper, zinc, chromium, arsenic (ACZA- or CCA- 
treated wood)

None

Submarine cable crossing 
(PacifiCorp)

PacifiCorp electric power cable crossing consisting of 
seven submarine/underground cables, extending from 
a vault on the Unkeles property to the west side of the 
river.

Active / in use None None

In-Water Structure(s) 1 Associated Potential Contaminants
Property

Glacier NW

Ross Island Sand & 
Gravel (RIS&G)

Unkeles

Page 1 of 2 GSI Water Solutions, Inc.
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Recontamination Assessment Report
River Mile 11 East

Table 6.4-1
RM11E In-Water / Over-Water Structures and Associated Potential Contaminants

Type Description Status Materials 2 Current Operations
In-Water Structure(s) 1 Associated Potential Contaminants

Property

Dolphin Steel dolphin and access walkway, used for mooring Active / in use None (untreated) Petroleum hydrocarbons (potential 
leaks from barges and tug boats)

Dolphin Timber dolphin north of dock Active / in use None (untreated) Petroleum hydrocarbons (potential 
leaks from barges and tug boats)

Crane tramway Former crane tramway; approx. 100 feet long, with 
remnant steel pilings Abandoned Copper, organotins, PCBs (marine/anti-fouling 

paint) None

Dock Ocean vessel dock, approx. 425 feet long, supported 
by steel/timber pilings and steel/timber dolphins Active / in use None (untreated pilings) Petroleum hydrocarbons (potential 

leaks from ships and tug boats)

Retaining wall Approx. 325 feet long, steel soldier pile construction Active / in use None (untreated) None

Pilings Extensive field of vertical timber pilings not associated 
with existing structures Remnant

PAHs (creosote-treated wood), PCP, and/or 
copper, zinc, chromium, arsenic (ACZA- or CCA- 
treated wood)

None

Notes:
ACZA = ammoniacal copper zinc arsenate; CCA = chromated copper arsenate; PAHs = polycyclic aromatic hydrocarbons; PCBs = polychlorinated biphenyls
1 Descriptions of in-water structures are based on information in the RM11E Draft Implementability Study Report  (DOF, 2015). Locations are shown on Figure 6.5-1.
2 Except as noted, potential contaminants are based on general information and not facility-specific information.
3 Based on information in ODOT draft report titled Evaluation of the Effect of Bridge Coatings on Sediment Quality  (The Intelligence Group, 2014) and ODOT's Stormwater Assessment for Source Control Evaluation report (Herrera, 2015).
4 Based in part on ODOT stormwater sample data collected from Fremont Bridge direct drainage to river (Fremont Bridge-A Stormwater Results), included in Interim Report #2, Stormwater Assessment - ODOT Facility in Portland Harbor  (Herrera, 2014).
5 Additional Cargill structures are located upriver of the RM11E Project Area:  a barge dock, and a cantilevered soldier pile retaining wall.

Cargill 5
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 

 
 

OFFICE OF  
ENVIRONMENTAL CLEANUP 

    

 

March 16, 2015 

 

Ms. Jackie Wetzsteon       Sent via email only 

PacifiCorp 

Strategic Policy and Environment 

825 NE Multnomah, 1500 LCT 

Portland, Oregon  97232 

 

RE: Supplemental RI/FS Work at the River Mile 11E Project Area, Portland Harbor Superfund Site 

(PHSS), Recontamination Assessment Screening Process  

 

Dear Ms. Wetzsteon: 

 

The U.S. Environmental Protection Agency (EPA) has reviewed the River Mile 11 East (RM11E) 

Group’s letter dated February 23, 2015. The February 23rd letter is the latest correspondence regarding on-

going discussions pertaining to the screening process to identify Recontamination Potential Chemicals 

(RPCs) for use in the Recontamination Assessment (RA) for the RM11E Project Area.  The February 23rd 

letter presents eight issues and the RM11E Group’s proposed resolution resulting from a February 13, 

2015 conference call that included the RM11E Group, EPA, the Oregon Department of Environmental 

Quality and representatives from the Tribes. The eight issues/proposed resolution are presented below 

followed by EPA’s response.  This letter also provides a path forward for the RA. 

1. Selection of Screening Levels. EPA requested that the RM11E Group use the most current list of EPA 

selected and calculated contaminants of concern (COCs), Preliminary Remediation Goals (PRGs) and 

background values.   

Resolution:   EPA provided GSI with two tables of the most current information on January 30, 2015 

which GSI incorporated into the screening process. GSI sent a revised screening table to EPA on 

February 11, 2015.  The revised table was updated with the information provided by EPA and included 

background numbers presented in the Portland Harbor Draft Feasibility Study Report (Draft FS).  EPA 

and GSI acknowledged that the background numbers were still subject to dispute with the Lower 

Willamette Group (LWG).  

Response:  The LWG was provided with EPA’s draft modifications to the 2012 Draft FS regarding 

remedial action objectives (RAOs) and general response actions (GRAs) on February 23, 2015.  The 

submittal included EPA’s current PRGs for sediment and other media (Table 2.2-1).  Table 2.2-1 is 

attached for reference. The RM11E Group should use this table to identify PRGs for use in the RA.  

2. Dioxin/Furan Congeners.  EPA requested that the screening incorporate five specific dioxin/furan 

(D/F) congeners as listed in the December 23, 2014 memorandum prepared by CDM.   

Resolution:   EPA and the RM11E Group discussed the potential use of these congeners and EPA’s 

continuing work on refining its approach to D/F congeners.  EPA confirmed that it is still considering its 

selection of congeners. 

Response: Refer to Table 2.2-1 for EPA’s selected D/F congener list.  
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3. Background Values. For background concentrations EPA requested the RM11E Group use the 95 

percent upper confidence level (UCL) of the mean corrected for organic carbon and outliers as calculated 

by EPA or as decided through the ongoing dispute resolution process with the LWG.   

Resolution:   GSI used the background values provided to GSI by EPA on January 30, 2015 in the revised 

screening table; however, background concentrations were not provided for all chemicals, which created 

some gaps in the screening tables. GSI included the background numbers presented in the Draft FS in the 

February 11, 2015 screening table for comparison. During the February 13, 2015 call, EPA indicated 

that background numbers for D/Fs cannot be reliably calculated given the high number of non-detected 

results in the upstream dataset.  EPA also indicated that the release of alternative screening numbers for 

D/Fs that account for these detection limit issues is imminent.   

The RM11E Group proposed proceeding with the RA without including the D/F chemicals. The RM11E 

Group stated that the RA would include an explicit acknowledgement that the evaluation of D/F 

congeners would be deferred to the remedial design when the congeners are identified and the required 

background concentrations or alternate screening values would be available. EPA did not support the 

deferral proposal and said that the D/F screening values and background would be resolved in a couple 

of weeks. After discussing options, all parties agreed that the RM11E Group would stop work on the RA 

pending receipt of EPA’s final list of D/F COCs and the associated screening values.   

Response:  Refer to Table 2.2-1 for EPA’s current list of D/F COCs and the associated screening values.   

4. Alternate Approach to Background. EPA suggested that, in circumstances where a background value 

cannot be reliably calculated, the method detection limit shall be used as currently specified by the EPA 

contract laboratory program or other detection limit as mutually agreed to by EPA, ODEQ and RM11E 

Group.   

Resolution:  This approach will not be included in the screening process. After further evaluation it was 

determined that EPA’s contract lab program quantitation limits did not provide a basis for replacing 

PRGs that fall below upstream background concentrations. Instead, EPA is performing an evaluation of 

the detection limits in the upstream dataset and will designate alternative updated screening values that 

incorporate this analysis.  The RM11E Group and EPA will discuss this alternative after it has been 

developed.   

Response:  Refer to Table 2.2-1 for EPA’s current list of D/F COCs and the associated screening values. 

5. Point by Point Screening. EPA and ODEQ agreed that COCs may be screened out as candidates for 

Recontamination Potential Chemicals (RPCs) provided that none of the surface sediment results, meeting 

established data quality objectives, exceed the screening limits. However, EPA and ODEQ did not agree 

with the use of a less than 5 percent exceedance decision rule as this does not account for the magnitude 

of the exceedances and associated risk.  

Resolution:  The screening process was modified to evaluate both the frequency and magnitude of 

exceedances. Most of the chemicals that the RM11E Group proposed screening out, based on a frequency 

of detected exceedance of less than 5%, had no detected exceedances. Of the remainder, only one LPAH 

bank soil sample had a magnitude of exceedance of greater than 3 times the screening level. Based on 

this evaluation, EPA and ODEQ agreed to a modified screening process that incorporates magnitude of 
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exceedance by screening out analytes with both a frequency of detected exceedance of less than 5% (Step 

1a) and a magnitude of detected exceedance of less than 3x the screening value (Step 1b).    

Response:  EPA agrees to the modified screening process for use in the RM11E RA.  

6. Surface-area Weighted Average Concentrations (SWAC). EPA indicated that they prefer that the 

sediment decision unit (SDU) boundary developed by EPA in consultation with the Technical 

Coordinating Team (TCT) stakeholders be used as the spatial basis for the SWAC calculations. EPA 

concurs that if a COC SWAC for the RM11E SDU is below the screening limit, the COC can be removed 

from RPC consideration.  

Resolution:  GSI conducted a comparative evaluation of SWAC concentrations using EPA’s RM11E 

SDU, the AOPC 25 boundary from the Portland Harbor Draft FS (generally consistent with the RM11E 

Project Area Boundary as defined in the Administrative Order on Consent), and a one-river mile 

boundary from RM 10.8 to 11.8, which is generally centered on the project area. This evaluation 

demonstrated that, although SWACs vary depending upon the area selected for analysis, the choice of 

spatial scale is not a deciding factor in terms of which chemicals will be retained as part of the RM11E 

COC screening process. Following discussion of these results, it was agreed that all three methods would 

be shown in the screening tables. The RM11E Group has not agreed to use of the SDU for any other 

purpose. 

Response: EPA agrees with showing all three boundary methods in the screening tables. 

7. Pesticide Screening - Evaluation of Analytical Bias. In the January 29, 2015 meeting, EPA agreed with 

the RM11E Group’s conclusions regarding analytical bias introduced into the pesticide analysis using the 

conventional analytical method. To cross check the findings, EPA requested copies of the Excel files that 

were used to calculate the pesticide bias. These were provided to CDM on January 30, 2015.   

Resolution:  During the February 13, 2015 conference call, CDM stated they were able to confirm the 

findings of the analytical bias analysis performed by GSI and supported the use of a correction factor on 

the pesticide data. Based on their independent evaluation, CDM agrees that total chlordanes, dieldrin, 

and total DDx are not RPCs in the RM11E RA.    

Response: EPA agrees, based on the analytical bias analysis, that total chlordanes, dieldrin, and total DDx 

are not RPCs in the RM11E RA.    

8. Weight of Evidence (WOE) Evaluation. EPA suggested that the use of the EPA calculated Alternative 

G Remedial Action Limit (RAL) be used in lieu of the RM11E Group’s proposed WOE evaluation. Any 

COC that does not exceed the Alternative G RAL or whose SWAC is below the Alternative G RAL 

would be excluded from consideration as an RPC.   

Resolution:   Alternative G RALs are not available for all COCs to be evaluated. The application of an 

informed qualitative WOE evaluation to evaluate chemicals such as arsenic and LPAH was discussed. All 

parties agreed that a WOE evaluation would be appropriate and acceptable for this RA screening. The 

use of an Alternative G RAL will not be incorporated into the screening process.   

Response: EPA agrees the use of an Alternative G RAL will not be incorporated into the screening 

process.   



 

 

 

4  

Path Forward  

EPA acknowledges the RM11E Group’s intent to place the recontamination process on hold so that the 

final list of D/F chemicals of concern and associated screening and background values can be used in the 

RA. EPA is currently working with the LWG to finalize sediment PRGs and will notify the RM11E 

Group when that work is complete and the RA can be reinitiated.  

 

Please let me know if you have any questions or concerns at (206) 553-1220 or via email at 

Sheldrake.sean@epa.gov. 
 

Sincerely, 

 
 

Sean Sheldrake, RPM 

 

Enclosure 

 

Cc:  

Kristine Koch, EPA     via email only 

Rich Muza, EPA 

Dan Hafley, DEQ 

Lance Peterson, CDM 

  



From: Wetzsteon, Jackie
To: "Sheldrake, Sean"
Cc: Peterson, Lance; "Betz, Jan"; "Bryan Wigginton"; cdeck@calportland.com; cindy.ryals@portlandoregon.gov; Dave

 Livesay; "Denis Roznowski; Erin Carroll Hughes; "Ford, Bill (LG)"; "Groy, Jeff"; Harse, Grant A. (LG); "Jeff
 Dresser"; "Kathryn R. Huibregtse; "Kim.Cox@portlandoregon.gov"; "KIRK.WILKINSON@lw.com"; "Klinger,
 Nanci"; Libby Smith; "Matt Wells"; mhahn@environcorp.com; "Michelle Rosenthal"; Paul Fuglevand; "Rick
 Ernst"; "Russ P Cepko; "Sanders, Dawn"; Till, Dustin; Wiencke, Mary; Alex Liverman
 (liverman.alex@deq.state.or.us); bayuk.dana@deq.state.or.us; brandy.humphreys@grandronde.org;
 callie@ridolfi.com; Scott Coffey; Cora, Lori; Courtney Johnson (courtney@crag.org); Dan Hafley
 (HAFLEY.Dan@deq.state.or.us); dexb@yakamafish-nsn.gov; Ebright, Stephanie; DeMaria, Eva; Gail Fricano
 (gfricano@indecon.com); Genevieve Angle - NOAA-NMFS (Genevieve.Angle@noaa.gov); Gustavson, Karl; Holly
 Partridge (Holly.Partridge@grandronde.org); Jen Graham; Jen Kassakian (jkassakian@indecon.com);
 Jeremy Buck@fws.gov; jweis@hk-law.com; Kevin Parrett; Knudsen, Laura; Kristin Callahan; Laura Klasner
 Shira; Matt Johnson - JD Law Umatilla rep. (MatthewJohnson@ctuir.org); mcclincy.matt@deq.state.or.us;
 tosm@yakamafish-nsn.gov; Meyer, Linda; Michael.karnosh@grandronde.org; NaomiStacy@ctuir.org; Rachel
 DelVecchio (rdelvecchio@indecon.com); Rita Cabral (rcabral@indecon.com); Robert Brunoe
 (robert.brunoe@ctwsbnr.org); Robert.Neely@noaa.gov; rose@yakamafish-nsn.gov; Sarah Greenfield
 (Greenfield.Sarah@deq.state.or.us); ted buerger@fws.gov; tomd@ctsi.nsn.us
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Sean,
 
In preparation for our discussion next week regarding the development of a Recontamination
 Assessment for the RM 11E Project Area, we are transmitting two files to you for review prior to the
 meeting.  As requested in your May 14, 2017 letter, we have updated the approved screening
 process using the final Cleanup Levels provided in Table 17 of the ROD to identify a subset of
 Portland Harbor Chemicals of Concern (COCs) with the potential to recontaminate sediments in the
 RM11E area [i.e., the Recontamination Potential Chemicals (RPCs)]. The results of the screening
 process are provided in the attached “Updated RPC Screening Materials” PDF.  The file contains the
 following tables, figures and charts:
 

·         Selected Sediment Screening Levels Table - Compares the former and current screening
 levels used in the process and the effect that the revised values have on the screening level.

·         Step 1a: Point-by-Point Screening Table - Compares all surface sediment data from within
 the RM11E Project Area Boundary to the screening levels (i.e., the ROD Cleanup Levels).
 COCs with one or more detected exceedances are carried forward in the RPC screening
 process.

·         Step 1b: Point-by-Point Screening Table – For COCs with less a 5% frequency of detected
 exceedance, the magnitude of exceedance relative to the screening level is provided. COCs
 with a magnitude of exceedance of greater than 3x the Cleanup Level are carried forward in
 the RPC screening process.  COCs with a frequency of exceedance of < 5% and a magnitude
 of exceedance less than 3x the Cleanup Level are screened out at this step.

·         Step 2: Surface Weighted Average Concentration (SWAC) Screening Table – COCs with a



 RM11E SWAC (based on either the RM11E Project Area Boundary, the RM11E SDU
 boundary, or the 1 – River Mile (bank to bank) boundary) greater than the Cleanup Levels
 are carried forward in the RPC screening process. If a SWAC concentration is less than the
 corresponding Cleanup Level then that COC is screened out in this step.  

·         Step 2: RM11E SWAC Boundaries Figure – Figure showing the three boundaries used in the
 Step 2 evaluation.

·         Step 3:  Pesticide Data Evaluation Table – Conducts an analytical bias analysis using
 predicted SWACs based on the 95 Upper Confidence Level of the mean as well as the
 average concentration of select pesticides.  If the predicted SWAC concentration is less than
 the corresponding Cleanup Level then the COC is screened out in this step.

·         RPC Summary Table – Identifies which COCs are dropped in each step of the screening
 process and identifies the 8 remaining RPCs that will be carried forward into the pathway
 analysis for other media during development of the RM11E Recontamination Assessment.
 This table also describes the assumptions that underlie each step of the process and notes
 which of those assumptions have been explicitly agreed to by EPA/DEQ.

·         RPC Screening Flow Chart – Graphically illustrates the RPC screening process and results.
 
A draft outline for the Recontamination Assessment Report is also attached for your review prior to
 the meeting. The outline provides a comprehensive framework for an evaluation that includes all of
 the elements identified in your May 14, 2017 letter and the approved Statement of Work (SOW).
 
In addition to discussing the updated RPC screening materials and RA Report Outline, the RM11E
 Group would like to discuss/exchange information on several other topics with EPA and DEQ
 including:

·         Mapping techniques used by EPA
·         The status of the baseline sampling effort
·         The status of remedial design activities throughout Portland Harbor
·         The status of investigations and/or remedial design at the  building and Tarr

 Inc.
 

As you are reviewing the attached materials, please feel free to contact Erin Carroll Hughes at GSI or
 me with any questions that you have in advance of the meeting.  We look forward to meeting with
 you and your team next Wednesday. 
 
Thank you,
Jackie
 
Jackie Wetzsteon
PacifiCorp
Strategic Policy and Environment
825 NE Multnomah, LCT 600
Portland, OR  97232
(503) 813 5036 (work)
(503) 961 3955 (cell)
 

From: Sheldrake, Sean [mailto:sheldrake.sean@epa.gov] 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 

 
 

OFFICE OF  
ENVIRONMENTAL CLEANUP 

    

 

August 14, 2017  

  

Ms. Jackie Wetzsteon             Sent via email only  
PacifiCorp  
Strategic Policy and Environment  
825 NE Multnomah, LCT 1500  
Portland, Oregon 97232  
  

RE: Draft RM11E Recontamination Assessment (RA) Report Outline and Updated RM11E RPC 
Screening Materials, River Mile 11East, Portland, Oregon, (dated June 2017), CERCLA Docket No. 10-
2013-0087 
 
Dear Ms. Wetzsteon: 
 
The U.S. Environmental Protection Agency (EPA) has reviewed the Draft RM11E Recontamination 
Assessment (RA) Report Outline (Report Outline) and Updated RM11E RPC Screening Materials 
(Screening Materials), dated June 2017.  This submittal review was performed in preparation for the 
RM11E Group initiating preparation of the Recontamination Assessment (RA) Report which is a 
deliverable under the RM11E Statement of Work [SOW] (Appendix A to the 2013 Administrative Order). 
This submittal was also discussed in a June 21, 2017 meeting in Portland, Oregon between the U.S. 
Environmental Protection Agency (EPA) and the River Mile 11E (RM11E) Group. The EPA 
conditionally approves the Report Outline and the Screening Materials with the following expectations: 
 

1. Any deviation from expected RA Report contents contained in the RM11E SOW should be 
explained in the Draft RA Report. For example, the following items should be included in the 
noted report sections based on EPA’s review of the SOW against the Report Outline:  

a. Section 6.1 should include an empirical assessment of near shore flow patterns to 
understand the presence and implications of localized eddy flow along the shoreline. 

b. Section 6.4 should evaluate natural and anthropogenic activities leading to resuspension 
(including storm events, vessel traffic, and maintenance dredging).  

c. Section 7 should discuss any implications of changes to the existing shoreline 
configurations and anticipated future land use. 

2. Section 7 in the Report Outline indicates that it will “identify the RPCs/cleanup levels that will be 
unattainable and discuss the need for attainable endpoints”. EPA would prefer this statement be 
re-written to say, “identify the RPCs/cleanup levels that may be unattainable and discuss 
implications with respect to long-term monitoring”.  

3. The RM11E Group should review previous comments provided by the EPA on the screening 
process to identify recontamination potential chemicals (RPCs) and address them in the Draft RA 
Report (to the extent they do not conflict with the June 2017 revision as approved by this letter).  
For example, EPA’s letter to Ms. Jackie Wetzsteon of PacifiCorp, dated January 28, 2015 stated 
“EPA and ODEQ would like to clarify that the presented approach is solely for the purpose of 
identifying RPCs to focus the recontamination assessment. The RM11E Group will need to 
consider all COCs as part of future monitoring. Acknowledgement of the RM11E Group’s 
“intentions” regarding this issue would be helpful. EPA notes that although ODEQ finds that 
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upland source control efforts have largely controlled upland contaminant sources, effectiveness 
monitoring is anticipated to be needed to confirm that contaminant sources have been fully 
addressed and recontamination is not occurring. EPA and ODEQ will prefer a robust analyte list 
in such a sampling effort.” An example pertinent to this previous comment is the RM11E Group’s 
selection for the carcinogenic polycyclic aromatic hydrocarbon (cPAH) screening level of 106 
micrograms per kilogram [µg/kg] (risk‐based exposure level for sediment Remedial Action 
Objective 1).  This screening level was selected in the RPC identification process describe in the 
June 2017 Screening Materials instead of using the cPAH 12 µg/kg cleanup level (based on both 
risk‐based recreational exposure at a beach and background sediment concentrations) found in in 
Table 17 of the Portland Harbor Record of Decision (ROD). Future sampling efforts associated 
with remedial design and sediment cleanup will require the COC analyte list specified in Table 17 
which will allow for an evaluation of contaminant concentrations against cleanup levels 
established in the ROD. 
 

Consistent with Table 1 of the SOW, the Draft RA Report is due 270 days from the date of this letter. 

Please let me know if you have any questions or concerns at (206) 553-1220 or via email at 
Sheldrake.sean@epa.gov.  
 
Sincerely, 

 
 
Sean Sheldrake, RPM 
 
Enclosure 
 
Cc:   

Eva DeMaria, EPA     via email only  
Dan Hafley, DEQ  
Lance Peterson, CDM 
  



From: Wetzsteon, Jackie
To: Sean Sheldrake (sheldrake.sean@epa.gov)
Cc: Cora, Lori (Cora.Lori@epa.gov); HAFLEY Dan (dan.hafley@state.or.us); Sarah Greenfield

(Greenfield.Sarah@deq.state.or.us); Lance Peterson (PetersonLE@cdmsmith.com); "Betz, Jan"; "Bryan
Wigginton"; cdeck@calportland.com; cindy.ryals@portlandoregon.gov; Dave Livesay; ""Denis Roznowski"; Erin
Carroll Hughes; "Ford, Bill (LG)"; "Groy, Jeff"; Harse, Grant A. (LG); "Jeff Dresser"; ""Kathryn R. Huibregtse";
"Kim.Cox@portlandoregon.gov"; "KIRK.WILKINSON@lw.com"; "Klinger, Nanci"; Libby Smith; "Matt Wells";
mhahn@environcorp.com; "Michelle Rosenthal"; "Paul Fuglevand"; "Rick Ernst"; ""Russ P Cepko"; "Sanders,
Dawn"; Till, Dustin; Wiencke, Mary

Subject: RM11E Documents
Date: Friday, November 3, 2017 12:33:32 PM
Attachments: RM11E SOW-2017 10 02 EPA Redline accepted v2.docx

Project Area and SMA Memo to RM11E Group Final 101917.pdf
RM11E AOC First Amend -- PRP rev"d 2017 10 31.docx

Hi Sean,
 
The RM11E Group has reviewed EPA’s revisions to the proposed Remedial Design Statement of
Work as well as the first Amendment to the Administrative Order on Consent.  Our edits are
attached for your review.  As discussed during our last meeting, the RM11E Group asked GSI to
conduct a mapping effort using the comprehensive data set from RM11E to assess the boundaries of
the RM11E Project Area.  The results of GSI’s  evaluation are presented in the attached technical
memorandum.
 
We look forward to discussing these edits with you during our conference call scheduled for
November 16, 2017 at 1 pm.
 
Thank you and have a great trip.
Jackie
 
Jackie Wetzsteon
PacifiCorp
Strategic Policy & Environment
825 NE Multnomah, LCT 600
Portland, OR  97232
(503) 813 5036 (work)
(503) 961 3955 (cell)
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Technical Memorandum 
To: RM11E Group 

From:   Erin Carroll Hughes, GSI Water Solutions, Inc. 
 Dave Livesay, GSI Water Solutions, Inc. 
 
Date: October 19, 2017 

Re:   RM11E - Project Area and Sediment Management Areas 
 
 
The April 15, 2013 Administrative Settlement Agreement and Order on Consent (AOC) defines 
the River Mile 11E (RM11E) Project Area as follows:  
 

”RM11E Project Area” shall mean the area on the east side of the Willamette River, generally 
spanning from River Mile 10.9 to River Mile 11.6 and encompassing approximately 38 acres, 
within the Portland Harbor Superfund Site (Portland Harbor), and generally located on or 
adjacent to properties owned by Cargill, Inc., Glacier Northwest, and Ross Island Sand & Gravel 
at 800 North River Street, 1050 North River Street, and 1208 North River Street, respectively in 
Portland, Multnomah County, Oregon. The River Mile 11E Project Area is generally depicted in 
Appendix B to this Settlement Agreement. The River Mile 11E Project Area includes sediment, 
surface water, and groundwater where elevated concentrations of polychlorinated biphenyls 
(PCBs) and other contaminants have been detected and which are presenting unacceptable risk in 
the Willamette River. The final extent of the area will be determined in accordance with the 
Process described in the SOW.  
 

The RM11E Project Area extent, from Appendix B to the AOC, is shown in Figure 1 (figures are 
presented at the end of this technical memorandum). The RM11E Group is currently discussing 
an amendment to the AOC and new Scope of Work (SOW) with EPA to address remedial 
design for the Project Area. 
 
A Sediment Management Area (SMA) is the term used in the Portland Harbor Feasibility Study 
(FS; EPA, 2016b) and Record of Decision (ROD; EPA, 2017) to describe an area where active 
remediation (i.e., containment or removal technologies) is anticipated to be evaluated, designed 
and applied to reduce sediment exposure concentrations. An SMA is an area where one or more 
focused contaminant of concern (COC) concentrations exceed Remedial Action Levels (RALs; 
described below) and natural recovery is not likely to be effective in reducing concentrations to 
acceptable levels within a reasonable time frame.  
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In the August 29, 2017 draft Scope of Work (SOW) for Remedial Design provided to the RM11E 
Group, the U.S. Environmental Protection Agency (EPA) referenced Figures 30 and 31e of the 
ROD (see Attachment A of this technical memorandum) to describe the RM11E SMA. Figure 30 
of the ROD spans the entire Portland Harbor with no specific limits of any SMAs, including at 
RM11E. Figure 31e of the ROD spans from RM 10 to RM 12 of the Willamette River and, as with 
Figure 30, shows various areas on both the east bank and west bank of the river in which active 
remediation is anticipated, but with no delineation around what EPA considers to be the 
RM11E “area for remedial design” under the new draft SOW currently being discussed between 
the RM11E Group and EPA. In addition, EPA agreed during a September 26, 2017 meeting with 
the RM11E Group that the maps in the ROD, presenting information about the RM11E Project 
Area, do not incorporate all of the available EPA-approved data collected at RM11E, including 
data collected under the RM11E AOC, and that common artifacts of the mapping techniques 
used to create the maps may have resulted in maps that do not accurately reflect the sediment 
areas needing active remediation in the vicinity of RM11E. 
 
At the request of the RM11E Group, GSI Water Solutions, Inc. (GSI), prepared more detailed 
COC and SMA maps using the full RM11E dataset and EPA-approved data in areas adjacent to 
RM11E in order to provide a technical assessment of the appropriate project area for the new 
SOW. This technical memorandum provides that assessment, including clarification on and 
definition of the full RM11E dataset, as well as the mapping techniques used by the RM11E 
Group to delineate the SMAs.  
 

Portland Harbor COCs, RALs, and SMAs 
The Portland Harbor risk assessments identified 64 COCs that may pose unacceptable risk to 
the human and ecological receptors evaluated. To simplify analysis and evaluation of remedial 
alternatives for the Portland Harbor FS, a subset of all COCs, called focused COCs, was 
developed by EPA by evaluating collocation of all COCs, their toxicity, and significance in the 
risk assessments as well as other factors outlined in the Portland Harbor Remedial Investigation 
(RI). The six focused COCs for Portland Harbor are: 

1. Total polychlorinated biphenyls (PCBs) 

2. Total polycyclic aromatic hydrocarbons (PAHs) 

3. Total DDx1  

4. 2,3,7,8- Tetrachlorodibenzo-p-dioxin (TCDD) 

5. 1,2,3,7,8- Pentachlorodibenzo-p-dioxin (PeCDD) 

6. 2,3,4,7,8- Pentachlorodibenzofuran (PeCDF) 

A range of contaminant-specific sediment concentrations, referred to as RALs, was assigned to 
each focused COC to identify areas where capping and/or dredging would be designated 
under the various alternatives evaluated in the Portland Harbor FS. The outer bounds of the 

                                                      
1 Total DDx is a term used to refer to the combined dichlorodiphenyltrichloroethane (DDT) and breakdown compounds 
dichlorodiphenyldichloroethylene (DDE) and dichlorodiphenyldichloroethane (DDD). In particular, it is calculated as the sum of 2,4′-
DDD; 4,4′-DDD; 2,4′-DDE; 4,4′ DDE; 2,4′-DDT; and 4,4′-DDT. 
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Surface Sediment SMA Mapping Technique 
The following actions were taken using ArcGIS software to delineate contaminant specific 
footprints exceeding RALs, and the resulting combined SMA between RM 10 and RM 12:  

1. Plotting applicable surface sediment data for each focused COC. Note that applicable 
sediment data were compiled using the following guidelines: 

o Includes only data classified as surface sediment. This includes any bank soil and 
sediment samples collected at an elevation of less than or equal to 13 feet North 
American Vertical Datum of 1988 (NAVD88). Depths for sediment data have 
been categorized as follows: surface sediments are defined as samples with a 
start depth of zero and end depth of less than or equal to 30 centimeters (cm)4. 
All other samples are considered to be subsurface sediments. 

o Per RI data selection rules, includes data that had a quality assurance (QA) 
approval code indicating a Category 1-level of data quality and either a level of 
validation of “QA1” or “QA2” (see Section 2.1 of Integral et al. [2011]). Category 
1-level data have undergone validation and are considered to be of known 
quality. 

o Excludes analytical results from sample locations that have been dredged after 
sampling occurred. The locations of these samples are provided for reference in 
Figures 2 through 7, but sample results are not included in the generation of the 
RAL exceedance footprints (Steps 2 through 5 below). 

o For analyte group totals (e.g., Total PCBs), parameters are summed using the FS 
convention for the treatment of non-detects, where non-detects were assumed to 
be half (0.5) of the method detection limit (MDL); if all parameters in a sum were 
non-detects, the value was set to the highest reported MDL.  

o When organochlorine pesticide data were available from multiple analytical 
methods for the same sample location, results obtained through the high 
resolution gas chromatography/tandem mass spectrometry (HRGC/MS/MS) 
method (EPA 1699M) replaced the results obtained via the initial conventional 
pesticide method performed by gas chromatography/electron capture detection 
(GC/ECD) primarily using EPA Method 8081A. This is because the high 
resolution method provides higher quality data, both in terms of result accuracy 
and lower detection limits. Where high resolution data were not available, 
conventional data were used. Available HRGC/MS/MS results are symbolized 
differently than conventional pesticide results in Figure 4 for reference. 

o Sixteen of the surface sediment sampling locations have been reoccupied and 
analyzed subsequent to when the initial sample was collected. Successfully 
reoccupied sampling locations are considered to be those that were collected 
within 15 feet of the initial sample station. Where available, the more recent 
analytical data from that station replace data from the original sample. The 

                                                      
4 While most surface sediment samples extend up to 30 cm (approximately 1 foot) below mudline, some samples extended up to 40 
cm below mudline and have been included as “surface sediment” for completeness, as “subsurface sediment” is defined in the 
Portland Harbor FS as material with an end depth of greater than 40 cm.  
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original sample location is still shown as a square with an “X” in Figures 2 
through 7, but the original sample result is not used in the delineation of the RAL 
exceedance footprints (Steps 2 through 5 below). 

2. Performing a Natural Neighbors geostatistical interpolation to generate a concentration 
raster with 10-foot grid cells for each of the focused COCs in ArcGIS using all applicable 
surface sediment point data, described in Step 1 above. 

3. Clipping the resultant focused COC concentration rasters to the mean high water line of 
13 feet NAVD88.  

4. Using the Natural Neighbors rasters to delineate polygons that outline areas that exceed 
the appropriate RALs for the nearshore and Nav Channel areas. 

5. Identifying apparent RAL exceedance polygons that do not contain sample points and 
are therefore driven by data outside of the immediate area. These areas are referred to as 
“Mapping Artifacts” in Figures 2 and 6 and are not carried forward into the combined 
SMA in Figure 8.5 In looking at Figure 31e of the ROD, EPA also appears to have 
removed some of these mapping artifacts for example, Total PCBs and 1,2,3,7,8-PeCDF 
at RM 10.7W. 

6. Merging the RAL exceedance areas for all focused COCs together to delineate the full 
combined SMAs that are anticipated to require active remediation. The outer boundary 
of the overlapping RAL exceedance areas between RM 10 and RM 12, i.e., the SMAs, are 
shown for reference in Figure 8. 

Comparison to EPA’s SMAs 
As noted in EPA’s response to UPPR Dispute #6 on the Final FS (Attachment A), EPA has 
confirmed that there are no samples that exceed RALs in the nearshore SMA shown at 
approximately RM 10.7E on ROD Figure 31e and that the SMA in this area is an artifact of 
computer interpolation processes because boundaries were not used in the computer 
interpolation process. Based on a review of EPA’s Figures 3.4-7 through 3.4-12 of the Portland 
Harbor FS, Total PCBs appear to be driving the delineation of the SMA that is shown on the east 
bank between RM 10.5 and RM 11 in Figures 30 and 31e of the ROD (Attachment A). To 
evaluate why EPA’s SMA boundaries presented in the ROD differ from the SMAs delineated by 
GSI between RM 10.5 and RM 11, two figures were prepared for Total PCBs to determine 
whether the difference in the sampling dataset could explain the apparent mapping artifact 
observed on the east bank between RM 10.5 and RM 11. 

• Figure 9 (Upper Panel) –Total PCB RALs (EPA Dataset). This map was generated using 
all applicable “Total PCB (Calc’d)” results from the SCRA Database dated February 8, 
2016, and provided in Appendix A3 of the Final Remedial Investigation Report for Portland 
Harbor (EPA, 2016a). The RAL contours were generated using the Natural Neighbor 
mapping techniques described in Steps 2 and 3 above. For the sake of comparison to 
Figure 3.4-7 of the Portland Harbor FS, the RAL exceedance areas for all FS alternatives 
are shown. The impact of this figure on SMAs can be deciphered by looking at 

                                                      
5 The mapping artifacts identified through this exercise are not located within the RM11E Project Area. 
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concentrations greater than the Alternative F RAL in the nearshore areas and the 
Alternative E RAL in the Nav Channel.  

• Figure 9 (Lower Panel) – Total PCB RALs (RM11E Dataset). This map uses the 
comprehensive dataset from RM11E dataset shown on Figure 2 and described above 
(RM11E Dataset).  The Natural Neighbor raster shows all of the FS Alternative RALs for 
comparison to the interpolation of EPA data presented on the upper panel in Figure 9. 

Comparison of the upper and lower panels on Figure 9 illustrates that the SMA on the east bank 
between RM 10.5 and RM 11 using EPA’s data alone results in a nearshore mapping artifact. 
PCBs were not detected above the RALs in this area. As shown on the lower panel, the mapping 
artifact is not generated using the RM11E Dataset. A likely reason is therefore that EPA did not 
include results of the 23 shoreline sediment samples (with sample IDs starting with RM11E-
SL0xx) and the recent RM11E Supplemental RI/FS data in its interpolation; thus the Natural 
Neighbor interpolation is not bounded along the shoreline in the Agency's dataset. 
Furthermore, this appears to be the case for the other focused COCs, so the shapes of EPA’s 
RAL exceedance areas and the RM11E Groups RAL exceedance areas will also vary for these 
analytes. 

Further support for the conclusion that the nearshore mapping artifact on the east bank 
between RM 10.5 and RM 11 does not reflect actual sediment conditions is the fact that five 
samples were taken adjacent to the artifact area (see sample locations in Figure 9), all of which 
were below ROD RALs, demonstrating that the apparent contamination in that area was 
artificially generated though the mapping process. 

Another area where the use of the RM11E Dataset improves the accuracy of the mapping and 
demonstrates that the Total PCB RAL exceedance footprints shown in FS Figure 3.4-7 
overestimate the extent of PCB impact, is on the east bank between RM 11.5 and 11.7. 
Comparison of the upper and lower panels of Figure 9 indicates that, when the more recent RM 
11E data in this area is used for mapping, the Total PCB concentrations above RALs upstream 
of the Project Area are more confined than indicated in FS Figure 3.4-7.  Accordingly, the SMA 
footprints are more confined than indicated in ROD Figures 30 and 31e. 

Conclusions 
As illustrated in Figure 8, there are three distinct sets of SMAs between RM 10 and RM 12. First 
are the SMAs that are substantively contained within the RM11E Project Area, as defined by the 
April 2013 AOC. The other two SMAs are observed between RM 10 and RM 10.1 on the east 
bank and RM 10.1 to RM 10.3 on the west bank. These RM10E and RM10W SMAs are: outside 
of EPA’s RM11E Sediment Decision Unit (SDU) boundary; outside of the RM11E AOC/SOW 
Project Area boundary for work performed by the RM 11E Group to date; bounded by 
concentrations below RALs (see Figures 2 through 7); and adjacent to the following known or 
suspected upland source areas: 

• RM 10E - PCBs. The PCB SMA at RM10E is driven by one sample with a concentration 
of 580 ug/kg (WLCAYH00SD04SD04S). This sample is located adjacent to a Union 
Pacific Railroad (UPRR) outfall WR-218 and was collected in August 2000 to support the 
UPRR Albina Yard Expanded Preliminary Assessment Data Report. The UPRR Albina 
Yard (ECSI #178) is located at 1135 N Knott St. Contaminants detected in soil at that 
location included metals, PAHs, hydrocarbons, PCBs and VOCs. Contaminants detected 
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in groundwater at that location included metals, PAHs and hydrocarbons. 
Contaminants detected in adjacent Willamette River sediments included lead, zinc, 
bis(2-ethylhexyl)phthalate, butylbenzylphthalate, di-n-octylphthalate, and PCBs. A Final 
Remedial Investigation/Source Control Measures Evaluation Report was submitted to 
DEQ in 2011 and a formal FS was submitted in 2012. DEQ issued a No Further Action 
determination in 2014. 

• RM 10E - PAHs. Two Total PAH sediment samples collected as part of the Goldendale 
Aluminum Phase 2 task are driving the Total PAH SMA in this area. Those samples 
exceed RALs with concentrations of 32,000 ug/kg (WLCGAL00GAPD02APD02D) and 
46,000 ug/kg (WLCGAL00GAPD02APD02D). Goldendale Aluminum (ECSI #2440) is 
located at 2600 N River St. Contaminants detected in adjacent Willamette River 
sediments included arsenic, lead, zinc, bis(2-ethylhexyl)phthalate, butylbenzophthalate, 
di-n-octylphthalate, dibenzofuran, and LPAHs (total). DEQ issued a No Further Action 
determination for the location in 2014. 

• RM 10.2W - PCBs. This area is adjacent to the Sulzer Pump facility (ECSI Site #1235), 
located at 2800 NW Front Avenue. Sulzer conducts the machining, assembly, testing, 
and finishing of pumps and pump components. In 1990, soil and groundwater 
contamination associated with gasoline and waste oil tanks was discovered during 
removal of 12 underground storage tanks (USTs). Removal of all contaminated soil from 
two UST pits could not be accomplished. Groundwater remains contaminated with 
BTEX (benzene, toluene, ethylbenzene, and xylene) and chlorinated solvents. A draft 
groundwater, stormwater, and bank erosion source control evaluation was submitted to 
DEQ in 2015. This Source Control Evaluation Report for the Sulzer Pumps Facility 
reports Total PCB concentrations in catchbasin sediment up to 397 ug/kg near Outfall C-
1 (GeoDesign, 2015). Numerous bank soil samples also had high PCB detections in 
excess of the nearshore RAL, with the highest concentration of 195 ug/kg.  

As shown in Figure 8, the SMAs in the vicinity of RM11E are substantively contained within the 
current RM11E Project Area boundary as defined by the April 2013 AOC (see Figure 10). While 
PCBs are the primary risk driver in this area, one Total PAH sample result at RM 12.5 and 
several dioxin furan (i.e., 1,2,3,7,8-PeCDD and 2,3,7,8-TCDD) sample results between RM 11.4 
and RM 11.6 extend the SMA beyond the PCB RAL exceedance footprint approximately 65 feet 
beyond the southern extent of the RM11E Project Area boundary. This is primarily due to fewer 
sediment samples being analyzed for dioxins and furans from the southern extent of the Project 
Area, which in turn, results in Natural Neighbor interpolation likely overestimating the extent 
of the dioxin/furan congener footprints.  

Additional samples will be collected during remedial design to further delineate the active 
cleanup area. Based on the analysis provided herein,  GSI considers the SMA boundary shown 
in Figure 10 to be the best representation of the “RM11E SMAs” based on existing data and is 
the SMA boundary that GSI recommends carrying forward into the Recontamination 
Assessment Report and the Basis of Design Report. Accordingly, GSI recommends that the 
RM11E Project Area be retained as shown in Appendix B of the AOC with refinements made, as 
needed, during the Remedial Design process. 
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GSI Water Solutions, Inc. 
 

Sincerely,  
GSI Water Solutions, Inc. 

      
   
Erin Carroll Hughes  Dave Livesay   
Project Manager  Project Supervisor  
971-200-8528 971-200-8501  
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Figures 
Figure 1 – River Mile 11 East Project Area 

Figure 2 – Total PCB RAL Exceedance Areas 

Figure 3 – Total PAH RAL Exceedance Areas 

Figure 4 – Total DDx RAL Exceedance Areas 

Figure 5 – 2,3,7,8-TCDD RAL Exceedance Areas 

Figure 6 – 1,2,3,7,8-PeCDD RAL Exceedance Areas 

Figure 7 – 2,3,4,7,8-PeCDF RAL Exceedance Areas 

Figure 8 – Sediment Management Areas (RM 10 to 12) 

Figure 9 – Total PCB RALs (EPA vs. RM11E Dataset) 

Figure 10 – RM11E Project Area and Sediment Management Areas 
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3. RM11E Project Area includes AOPC 25 and the adjacent riverbank area to
the top of bank.
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6. The source of the sediment and soil data is the RM11E dataset described
in Section 10.2 of the Supplemental RI/FS Field Sampling and Data Report
(GSI, 2014) and updated in accordance with Section 4.4.3 of the Porewater
Characterization Report (GSI, 2015). Total PCB, Total PAH, and Total DDx
concentrations were calculated using the Portland Harbor FS (RA/background)
data rules.

4. The AOPC 25 boundary is consistent with the information presented in the
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
5. The RAL footprints were delineated using the natural neighbor interpolations
(in ArcGIS) of surface sediment concentrations in a manner consistent with
that used by the Lower Willamette Group in the Draft FS for the 
Portland Harbor.
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Willamette River
Portland, Oregon

FIGURE 10
RM11E Project Area and

Sediment Management Areas
River Mile 10 to 12

Date: October 18, 2017 
AOPC = Area of Poten ial Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RAL = Remedial Action Level
RI = Remedial Investigation
1. The locations of all features shown are approximate.
2. Aerial photo base taken in fall 2013 by METRO.
3. RM11E Project Area includes AOPC 25 and the adjacent riverbank area to
the top of bank.

6. The source of the sediment and soil data is the RM11E dataset described
in Section 10.2 of the Supplemental RI/FS Field Sampling and Data Report
(GSI, 2014) and updated in accordance with Section 4.4.3 of the Porewater
Characterization Report (GSI, 2015). Total PCB, Total PAH, and Total DDx
concentrations were calculated using the Portland Harbor FS (RA/background)
data rules.

4. The AOPC 25 boundary is consistent with the information presented in the
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
5. The RAL footprints were delineated using the natural neighbor interpolations
(in ArcGIS) of surface sediment concentrations in a manner consistent with
that used by the Lower Willamette Group in the Draft FS for the 
Portland Harbor.



  

 

Attachment A 
ROD Figure 30 - Sediment Management Areas, Selected Remedy 

ROD Figure 31e - Technology Assignments, Selected Remedy 

ROD Appendix A UPPR Dispute Issue 6 Documentation 

FS Figure 3.4-7 - PCB RAL Contours 

FS Figure 3.4-8 - Total PAH RAL Contours 

FS Figure 3.4-9 - 2,3,7,8-TCDD RAL Contours 

FS Figure 3.4-10 - 1,2,3,7,8-PeCDD RAL Contours 

FS Figure 3.4-11 - 2,3,4,7,8-PeCDF RAL Contours 

FS Figure 3.4-12 - DDx RAL Contours 
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EPA Responses to Dispute Issues 

12/27/16 
 
completely absent (e.g., pre-design investigation, agency oversight, and Oregon 
Department of State Lands fees for access, leases, and easements). 
 
Second, the FS fails to examine and compare the relative magnitude of cost to 
effectiveness of each alternative individually and the cost and effectiveness of alternatives 
in relation to one another. See NCP Preamble at 55 FR 8728. 
 
EPA Position: 
See EPA’s position to LWG’s dispute issue 2b. 
 
The LWG has submitted many comments to EPA about deficiencies in the draft FS. Most 
of the deficiencies remain unaddressed. Issues associated with the evaluation of 
shortterm effectiveness, cost, and time are among significant concerns. However, just 
these concerns alone demonstrate a substantial weakness in the required evaluations in 
the FS and significantly impair any representation by EPA in the FS that the preferred 
alternative represents the best balance of the cleanup evaluation criteria. 
 
Union Pacific disputes that EPA's evaluation of short-term impacts, cost-effectiveness, 
and time for construction of the cleanup are reasonable and in accordance with the NCP. 
 
EPA Position: 
EPA considered all the issues previously raised by the LWG, and addressed all the issues 
raised by the LWG that needed to be addressed. Although the LWG may not agree with 
EPA’s final decision on a particular issue does not mean that EPA did not address their 
issues. 
 
UPRR Dispute Issue 6 - Sediments Near Albina Yard Do Not Require Cleanup 
The FS preferred alternative identifies two areas of sediments between RM 10 and 11 
that EPA has identified for cleanup, purportedly due to exceedances of the PCB remedial 
action level ("RAL"). EPA also identified these areas on Figure 3.2-3 as containing 
principal threat waste. This area of the Site is near Union Pacific's railyard at Albina 
Yard. Union Pacific disputes this determination, particularly the area from 
approximately RM 10.7 to RM 11 where there are no exceedances of the applicable RAL 
in surface or subsurface samples of sediments. 
 
EPA's potential cleanup area near RM 10.7 appears to be based on a PCB exceedance in 
soil at one location on a 900-foot stretch of the riverbank. EPA included riverbanks as 
part of its draft FS evaluation of alternatives, but did not identify Albina Yard as a site 
with "known contaminated riverbank" in section 1.2.3.5 of the FS. 
 
Moreover, in its Final Remedial Investigation/Source Control Measures Evaluation 
Report for Albina Yard dated November 2010, which was reviewed and approved by 
Oregon DEQ, Union Pacific determined that the riverbank near Albina Yard had a low 
potential for erosion because it was highly vegetated and stabilized with rock/rip rap. 
Because PCB concentrations in the sediments are below the applicable RAL, and the 
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riverbank is stable, this area of sediments should not be included as a potential cleanup 
area. Certainly, the FS contains no explanation for this area's inclusion as a potential 
cleanup area, much less as an area containing principal threat waste. 
 
Union Pacific disputes the apparent determination that sediments near RM 10.7 require 
remediation and, for the reasons explained in detail in section 4 above, the designation of 
such sediments as principal threat waste. 
 
EPA Position: 
The 2016 FS does not identify a preferred alternative. Further, EPA only developed 
SMAs based on extrapolations of existing sediment data that exceeded RALs, not river 
bank data. As Respondents point out, the river bank at Albina is not listed as 
contaminated. The SMA Respondent refers to is an artifact of the computer interpolation 
process, like many of the other small areas on the site. Because boundaries were not used 
in the computer interpolation process, this SMA is actually based on the high 
concentration sample data upstream from that location. EPA confirmed that there are not 
currently any samples in this cove that exceed RALs until more instream away from the 
shore at the Alternative H level, which is why there is an SMA strip outside the cove. The 
2016 FS is not a design document and the footprints of the SMAs are based on 
extrapolations of RI/FS data, not design level data, and should not be used as absolute 
boundaries for SMAs. They are merely to identify at this stage of the process the cost 
estimates of remedial technologies to be used at the site in order to conduct a comparative 
analysis. Sampling conducted in remedial design will determine the boundaries for SMAs 
for active remediation. 
 
UPRR Dispute Conclusion 
Sediment megasites like the Portland Harbor Site are extremely challenging -challenging 
to characterize the contamination and the dynamics of the river system, challenging to 
identify what are the significant risks, and challenging to evaluate alternatives to reduce 
such risks. Union Pacific appreciates the hard work, resources, and dedication EPA has 
devoted to the Site prior to and since the Site was added to the National Priorities List in 
2000. 
 
Nonetheless, Union Pacific is concerned that because EPA's FS does not comply in 
significant ways with regulatory requirements and guidance recommendations for 
sediment megasites, EPA's description of a preferred alternative is not realistic and will 
not achieve protection of human health and the environment for a reasonable cost and 
within a reasonable time frame. Union Pacific looks forward to further communication 
with EPA as its dispute of the FS is considered by EPA. 
 
EPA Position: 
EPA has responded to the specific issues raised by Union Pacific. The 2016 FS was 
developed with EPA’s experts at headquarters and reflects feedback and the support 
provided overall on the content and analysis contained in the 2016 FS, as well as 
recommendations made by EPA’s expert panels for CERCLA remedies and sediment 
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sites (NRRB and CSTAG).  Union Pacific has not provided any specific or credible 
evidence to support that the FS does not comply with the NCP and EPA guidance. 
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REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 
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January 26, 2018 
  
Ms. Jackie Wetzsteon             Sent via email only  
PacifiCorp  
Strategic Policy and Environment  
825 NE Multnomah, LCT 1500  
Portland, Oregon 97232  
  
RE: River Mile 11 East, Response to RM11E – Project Area and Sediment Management Areas 
Memorandum  
  
Dear Ms. Wetzsteon:  
  
This letter serves as a response to the memorandum titled “RM11E – Project Area and Sediment 
Management Areas” dated October 19, 2017 which was prepared by GSI Water Solutions, Inc. 
on behalf of the River Mile 11 East (RM11E) Group. The U.S. Environmental Protection 
Agency (EPA) also received input on the memorandum from the Oregon Department of 
Environmental Quality which has been incorporated into the comments provided below.  
 
EPA and the RM11E Group met on September 26, 2017 to discuss a proposed amendment and 
associated Statement of Work to the Administrative Settlement Agreement and Order on Consent 
for Supplemental Remedial Investigation/Feasibility Study (RI/FS) Work (AOC), U.S. EPA, 
Region 10, CERCLA Docket No. 10-2013-0087, now amended as of January 11, 2018. The 
purpose of the AOC amendment is for the RM11E Group to undertake remedial design (RD) for 
a portion of the Portland Harbor Superfund Site (Site). The meeting included a discussion of 
what specific portion of the Site the RM11E Group would agree to implement RD within, which 
would in turn be documented in the amended AOC and associated SOW. The Portland Harbor 
Record of Decision (ROD) Figure 31e identifies a sediment management area (SMA) on the east 
side of the Willamette River that is mostly contained within the RM11E Project Area.  However, 
the SMA extends downstream between the shoreline and the Navigation Channel boundary to 
approximately River Mile 10.5.  The EPA asked the RM11E Group to consider including the 
entire SMA downstream of the RM11E Project Area to approximately RM 10.5 in the amended 
AOC while the RM11E Group maintained the original RM11E Project Area should be the area 
within which to focus RD.    
 
EPA recognizes the purpose of the memorandum as a means for the RM11E Group to provide 
technical justification for focused RD efforts within the existing RM11E Project Area. Based on 
its review of the memorandum, EPA acknowledges the RM11E Project Area is the appropriate 
area within which to focus RD, as further discussed below.  
 
That said, the memorandum expands beyond the purpose of project area description into 
modifying the SMA boundary within and near the RM11E Project Area and states at the bottom 
of page 7 that the “…SMA boundary shown in Figure 10 to be the best representation of the 
“RM11E SMAs” based on existing data and is the SMA boundary that GSI recommends 



 

 

 

2  

carrying forward into the Recontamination Assessment Report and the Basis of Design Report”.  
EPA maintains that that the ROD Figure 31e continue to be used as the starting point for RD 
within the RM11E Project Area. The SMA modification described in the memorandum followed 
the Portland Harbor Feasibility Study (FS) process.  The FS SMA delineation allowed for 
feasibility study-level evaluation of alternatives at a +50/-30 percent level of accuracy. 
Modifications to SMA footprints post ROD need to be based on remedial design data that 
incorporates contamination at depth and decision tree logic described in the ROD (see ROD 
Section 14.2, Post-ROD Data Gathering and Other Information Verification). 

The memorandum also speculates on source attribution for two SMA’s downstream of the River 
Mile 11E Project area shown in Figure 8 of the memorandum.  EPA takes no position on source 
attribution and will not comment on this portion of the memorandum. 
 
EPA provides the following comments pertaining to SMA refinement for the RM11E Group’s 
consideration when moving forward with RD for the RM11E Project Area: 
 

1) The data presented in the memorandum are for surface sediment (0-30 cm range) and the 
focused remedial action level (RAL) contaminants of concern only. While this is 
consistent with the process used in the FS to map the SMAs presented in the ROD, 
evaluation of depth-discrete data will be needed to further refine SMA’s during RD. 
 

2) The surface sediment SMA mapping technique described on Pages 4 and 5 of the 
memorandum includes replacement of some data (old with newer) and exclusion of other 
data points.  EPA comments on the River Mile 11E Group’s 2014 supplemental RI/FS 
data report stated that all data should be considered when there are co-located (side-by-
side) sample results available. This consideration can include other lines of evidence 
(e.g., sediment deposition rates) when determining what data are appropriate.  For 
example, in depositional areas where cleaner material has deposited (i.e., natural recovery 
has occurred), an evaluation should be performed that includes all surface sediment as 
well as subsurface sediment to determine whether natural recovery will be sufficient to 
meet remedial action objectives in an area or whether more active remediation should 
take place (i.e., should the sediment, despite being clean at the surface be included in the 
remedial footprint due to other factors, such as the presence of contamination at depth).   

 
3) There is a surface sediment location near RM11.6 (slightly upstream of the RM11E 

Project Area) which exceeds the polychlorinated biphenyl (PCB) RAL, but is identified 
on memorandum Figure 2 as excluded due to prior capping/dredging and on Figure 9 this 
area is identified as a mapping artifact. EPA concurs it is appropriate to exclude samples 
that have been addressed with caps or have been dredged. EPA notes however, that this 
area is identified in the memorandum as exceeding the RAL for pentachlorodibenzo-p-
dioxin (PeCDD). Additional sampling should be considered during RD to adequately 
delineate the SMA at the upstream boundary of the RM11E Project Area to define what 
active cleanup may be needed in this area. 

 
  



 

 

 

3  

Please let me know if you have any questions or concerns at (206) 553-1220 or via email at  
Sheldrake.sean@epa.gov.  
  
  
 Sincerely,  
 

 
 
Sean Sheldrake, RPM 
 
 
Cc:  
Eva Demaria, EPA    via email only 
Becky Chu, EPA 
Dan Hafley, DEQ 
Lance Peterson, CDM 
  





Specific Comments on the January 2018 Letter 
 
The January 2018 Letter also contained specific comments responsive to the October 2017 Memorandum 
that the RM11E Group wanted to address.  The Group’s responses to three of these comments are 
outlined below.  
  

 EPA Specific Comment (1): The data presented in the memorandum are for surface sediment (0-
30 cm range) and the focused remedial action level (RAL) contaminants of concerns only.  While 
this is consistent with the process used in the FS to map the SMAs presented in the ROD, 
evaluation of depth-discrete data will be needed to further refine SMA’s during the RD. 
 
RM11E Group Response:  The Recontamination Assessment Report (RA Report) is currently in 
progress and will address upland and in-water sources of potential recontamination.  The RA 
Report will identify SMAs within the RM11E Project Area based on existing surface sediment 
data. Final determination of SMAs will occur through RD and will be based on all available data, 
including depth-discrete sediment data, and incorporate any sediment sampling completed as part 
of remedial design.   
 

 EPA Specific Comment (2):  The surface sediment SMA mapping technique described on Pages 4 
and 5 of the memorandum includes replacement of some data (old with newer) and exclusion of 
other data points. EPA comments on the River Mile 11E Group’s 2014 supplemental RI/FS data 
report stated that all data should be considered when there are co-located (side-by-side) sample 
results available. This consideration can include other lines of evidence (e.g., sediment deposition 
rates) when determining what data are appropriate. For example, in depositional areas where 
cleaner material has deposited (i.e., natural recovery has occurred), an evaluation should be 
performed that includes all surface sediment as well as subsurface sediment to determine whether 
natural recovery will be sufficient to meet remedial action objectives in an area or whether more 
active remediation should take place (i.e., should the sediment, despite being clean at the surface 
be included in the remedial footprint due to other factors, such as the presence of contamination 
at depth).  
 
RM11E Group Response:  The RM11E Group understands EPA’s request is to consider “other 
lines of evidence” to support replacement of old data with newer co-located data in the mapping 
of SMA footprints.  Current data on sedimentation rates, as suggested by EPA, are not available 
for the entire RM11E area.  As part of the Baseline Sampling being conducted by others, a 
bathymetric survey will be performed that may provide information on sedimentation within the 
RM11E area.  Additional evaluation of subsurface sediment will be conducted during remedial 
design studies.  Until the additional lines of evidence to support replacement of old data with 
newer data are developed, the RM11E Group has decided to include all co-located data in SMA 
mapping exercises in the RM11E Project Area. 
 

 EPA Specific Comment (3): There is a surface sediment location near RM11.6 (slightly upstream 
of the RM11E Project Area) which exceeds the polychlorinated biphenyl (PCB) RAL, but is 
identified on memorandum Figure 2 as excluded due to prior capping/dredging and on Figure 9 
this area is identified as a mapping artifact.  EPA concurs it is appropriate to exclude samples that 
have been addressed with caps or have been dredged.  EPA notes however, this this area is 
identified in the memorandum as exceeding the RAL for pentachlorodibenzo-p-dioxin 
(PeCDD).  Additional sampling should be considered during RD to adequately delineate the SMA 



                  
   

               
                 

                  
           

                  
                  

              

 

    
    

      
       
  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 

 
 

OFFICE OF  
ENVIRONMENTAL CLEANUP 

    

 

March 7, 2018 
  
Ms. Jackie Wetzsteon             Sent via email only  
PacifiCorp  
Strategic Policy and Environment  
825 NE Multnomah, LCT 1500  
Portland, Oregon 97232  
  
RE: River Mile 11 East, Resolution to Project Area and Sediment Management Areas Memorandum   
 
Dear Ms. Wetzsteon: 
 
The U.S. Environmental Protection Agency (EPA) has reviewed the River Mile 11 East (RM11E) 
Group’s letter dated February 15, 2018. The letter memorializes a teleconference between EPA and the 
RM11E Group held on February 6, 2018 to discuss EPA’s January 26, 2018 letter responding to the 
memorandum titled “RM11E – Project Area and Sediment Management Areas” dated October 19, 2017. 
The February 15th letter also provides responses to EPA’s comments on the memorandum contained in its 
January 26th letter.   
 
EPA concurs with the RM11E Group’s characterization of the February 6th conversation and 
acknowledges the RM11E Groups plan for moving forward to refine sediment management area’s 
(SMA’s) within the RM11E Project Area.  EPA looks forward to further information on this topic in the 
upcoming draft Basis of Design Report (BODR) and Recontamination Assessment Report (RA) 
scheduled for submittal in March and May 2018, respectively. 
  
Please let me know if you have any questions or concerns at (206) 553-1220 or via email at 
Sheldrake.sean@epa.gov.  
  
  
  
 Sincerely,  
 

 
 
Sean Sheldrake, RPM 
 
 
Cc:  
Eva Demaria, EPA    via email only 
Becky Chu, EPA 
Dan Hafley, DEQ 
Lance Peterson, CDM 
  



   

 
 

 
 
 
August 21, 2018 
 
Via E-Mail 
 
Sean Sheldrake 
U.S. Environmental Protection Agency 
1200 Sixth Avenue, Suite 900 
M/S ECL-115 
Seattle, WA  98101 
Sheldrake.sean@epa.gov 
 
Dan Hafley 
Oregon Department of Environmental Quality Northwest Region 
700 NE Multnomah St., Suite 600 
Portland, OR  97232 
Hafley.Dan@deq.state.or.us 
 
Re:   River Mile 11E Project Area 

Comments on the Final Trip Report for the Willamette Sediment Sampling Site 
Warehouse Facility 

 
Dear Mr. Sheldrake and Mr. Hafley, 
 
The River Mile 11E (RM11E) Group and its consultant, GSI Water Solutions, Inc. (GSI), have 
reviewed the Final Trip Report for the Willamette Sediment Sampling Site (Trip Report), dated 
August 2018, that was prepared for the U.S. Environmental Protection Agency (EPA) by 
Ecology and Environment, Inc. The report describes the March 27, 2018 collection of sediment 
samples from the riverbank area underneath the forme Warehouse as part of a 
Removal Site Evaluation by EPA and the Superfund Technical Assessment and Response Team 
(START).  The stated purpose of the work was to collect sediment samples from the site and 
analyze them for the parameters of concern for the Portland Harbor Superfund Site (Portland 
Harbor). 
 
Given the  Warehouse’s location within the RM11E Project Area, the RM11E 
Group reviewed the Trip Report to determine: (1) whether the data might have implications for 
the results of the draft Recontamination Assessment for RM11E; (2) the need for additional 
source identification and control at the Warehouse; (3) potential impacts on the 
delineation of the Sediment Management Areas (SMAs) for RM11E, and (4); potential impacts 
regarding preparation of the draft Basis of Design Report (BODR). Due to the significance of the 
data, we have prepared the following observations on the Trip Report and sampling results for 
your consideration.   

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Data Management and Reporting Inconsistencies 
In order for the data to be useful for the above stated purpose, it should be presented and 
screened in a manner consistent with existing Portland Harbor Superfund Site data and 
Cleanup Levels (CULs).  The RM11E Group that there are several inconsistencies in the manner 
that these data were reported and the data management protocols for the Portland Harbor 
Remedial Investigation/Feasibility Study (RI/FS). For this reason, we recommend modifying 
the Trip Report’s tables as set forth below to allow for a more direct comparison to existing 
Portland Harbor sediment data and a more meaningful comparison of the results to CULs: 
 

 Report Non-detected Results at the Method Detection Limit (MDL), not the Method 
Reporting Limit (MRL): Many of the non-detected results are reported at the MRL, 
rather than the MDL. For consistency with the Portland Harbor RI/FS, all non-detected 
results should be reported at the MDL with a “U” qualifier. 

o Reporting down to the MDL allows for a more useful comparison of the data to the 
CULs set forth in Table 17 of the Portland Harbor Record of Decision (ROD). For 
example, the Aldrin sample result for sample 18031007 in Table 2 is listed as 6.4 U 
ug/kg, which is a non-detected result that is greater than the CUL of 2 ug/kg. If 
the result was reported at its MDL of 1.7 U, it would confirm that Aldrin is not 
quantifiable at concentrations above the CUL in that sample.  

o There are many non-detected pesticides, semi-volatile organic compounds 
(SVOCs), polycyclic aromatic hydrocarbons (PAHs), and diesel hydrocarbon 
results presented in the Trip Report that have detection limits that exceed Portland 
Harbor CULs. Without a revised table that reports non-detected results at their 
respective MDL, it is unclear whether and at what locations there are elevated 
detection limits. This may introduce uncertainty into the data evaluations and 
conclusions. 

 
 Use the Portland Harbor FS Data Summation Rules: The analyte group totals included 

in Table 2 through 4 are inconsistent with the Portland Harbor FS data management 
guidelines. In particular, analyte group totals (e.g. total DDX1, total Chlordanes, total 
Polychlorinated Biphenyls (PCBs), total PAHs, and total Dioxins and Furans (PCDD/Fs) 
should be summed as follows: 

o Calculated totals are the sum of all detected concentrations, with non-detected 
results included in the summation at half the MDL. 

o If all analytes for a total are not detected, then the highest MDL and a “U” qualifier 
is used as the total concentration.  

 
Currently, the Trip Report includes some analyte group summations, but does not include 
non-detected constituents in those results (i.e., they only sum the detected constituents). In 

                                                            
1 DDx is the sum of dichlorodiphenyltrichloroethane (DDT) and breakdown compounds (dichlorodiphenyldichloroethane (DDD) 
and dichlorodiphenyldichloroethylene (DDE). 
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addition, the total carcinogenic PAH (cPAH2) CUL should not be compared directly to the 
benzo(a)pyrene [B(a)P] results, but rather to the calculated B(a)P equivalent value for total 
cPAHs. Cis- and trans-nonachlor also need to be included in the total Chlordane 
summation. For additional information on which analytes to include in each analyte group 
summation and details on how to calculate the carcinogenic PAH and dioxin/furan TEQs, 
refer to Section A4.1 of Appendix A of the Final Portland Harbor FS Report (EPA, 2016). 

 
Sample Media and Sample Locations 
The Trip Report does not formally classify the individual samples as sediment or soil. For 
consistency with the Portland Harbor RI/FS, solid samples collected at or below an elevation of 
13 ft NAVD88 are “sediment”, whereas solid samples collected at an elevation between 13 ft 
NAVD88 and the top of riverbank are “riverbank soil.” In reviewing Figure 2 of the Trip Report 
and available bathymetric data, it appears that the samples collected near low-water (1831001 
through 1831007) were collected at or below 13 ft NAVD88, and should be characterized as 
“sediment”, whereas all remaining samples should be classified as “riverbank soil”. This is 
relevant because only sediment samples are typically used to generate SMAs within Portland 
Harbor.  
 
Focused COC Sample Results  
The Focused COC results at the Building are compared in the Trip Report to RALs 
and CULs, as summarized below: 

 Total PCBs: All sediment and soil PCB results are below applicable RALs and CULs. 
 Total DDx: All sediment and soil DDX results are below applicable RALs. The detected 

result in sample 1803021 (Table 2) and the high-resolution result in sample 1803019 
(Table 4) exceed CULs. Note that the total DDx summations in Table 2 and Table 4 need 
to be updated to show non-detected results at half the MDL and the summations 
updated as per the Portland Harbor FS Data Summation Rules as more results may be 
elevated above CULs when these protocols are followed. 

 Total PAHs: All sediment and soil total PAH results are below applicable RALs and 
CULs. As reported in Table 2, the total cPAH results were all greater than the direct 
contact CUL of 12 ug/kg. Four of the total cPAH results were also greater than the 
navigation channel CUL of 3,950 ug/kg. The total cPAH results should be recalculated 
using half the MDL for non-detected results and the Portland Harbor FS Data 
Summation Rules. 

 Dioxins and Furans: Five riverbank soil samples with visual evidence of asphalt or 
charring were selected for dioxin and furan analysis. These soil samples were all 
collected from the upper portion of the bank. In comparing the available data to the 
Focused COCs (i.e., PeCDD, PeCDF, and TCDD), all five of the PeCDD and TCDD 
samples have results that exceed the RALs and CULs. Given that dioxin/furan 
concentrations in soil from the upper bank are elevated with respect to RALs and none 
of the shoreline sediment samples were analyzed for dioxins and furans, the extent of 
dioxin/furan contamination and potential impact on SMAs is unknown. 

                                                            
2 It appears that some of the PEF values used in Table 2 are incorrect. See Section 3.1 of Appendix A3 of the Final Portland Harbor 
RI Report for PEF values. 
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September 5, 2018 

  

Ms. Jackie Wetzsteon             Sent via email only  
PacifiCorp  
Strategic Policy and Environment  
825 NE Multnomah, LCT 1500  
Portland, Oregon 97232  
  

RE: Draft Recontamination Assessment Report, River Mile 11 East Project Area, Portland, Oregon   
  
Dear Ms. Wetzsteon:  
  
The Environmental Protection Agency (EPA) reviewed the Draft Recontamination Assessment (RA) 
Report dated May 2018 developed for the River Mile 11 East Project Area. EPA’s comments are attached 
to this letter. Comments were also received from EPA’s partners (Oregon Department of Environmental 
Quality, the Five Tribes1 and the Yakama Nation) and were incorporated into the EPA comments. 
Consistent with Section 3 of the Supplemental Remedial Investigation/Feasibility Study Statement of 
Work, the Final RA Report is due 30 days from the date of this letter. 

 
Please let me know if you have any questions or concerns at (206) 553-1220 or via email at 
Sheldrake.sean@epa.gov.  
 
Sincerely, 

 
 
Sean Sheldrake, RPM 
 
Enclosure 
 
Cc:   

Eva DeMaria, EPA     via email only  
Dan Hafley, DEQ  
Lance Peterson, CDM 
  
  

                                                 
1 The five tribes are the Confederated Tribes of the Grand Ronde Community of Oregon, the Nez Perce Tribe, the 
Confederated Tribes of Siletz Indians, the Confederated Tribes of the Umatilla Indian Reservation, and the 
Confederated Tribes of the Warm Springs Reservation of Oregon. 
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Enclosure 
 

EPA Review Comments 
DRAFT Recontamination Assessment Report  

River Mile 11 East, Portland, Oregon 
Dated May 9, 2018 

 
The following are the U.S. Environmental Protection Agency (EPA) comments on the May 2018 
document titled DRAFT Recontamination Assessment Report, River Mile 11 East, Portland, Oregon (RA 
Report) prepared by GSI Water Solutions and Dalton, Olmsted & Fuglevand on behalf of the River Mile 
11 East (RM11E) Group. The RA Report is a deliverable prepared under the Administrative Settlement 
Agreement and Order on Consent for Supplemental Remedial Investigation/Feasibility Study (RI/FS) 
Work and Remedial Design, EPA Region 10 CERCLA Docket No. 10-2013-0087 (AOC). The Statement 
of Work (SOW) under the AOC for the RM11E Project Area states that “The objective of the 
Recontamination Assessment is to consider and evaluate upland, riverbank and in-water sources of 
potential recontamination and whether they have been adequately investigated and controlled”.  Section 
1.2 of the RA report states “The overall objective of this RA Report is to evaluate the potential for 
recontamination in the RM11E area before the design begins so that additional source control actions 
beyond those already in progress or design approaches can be taken to help mitigate recontamination 
potential”. The EPA believes the RA report fulfills the intent of the recontamination assessment outlined 
in the SOW and there are no ongoing sources that prevent moving forward with remedial design and 
remedial construction work. 
 
EPA maintains that recontamination is assessed after remediation to determine if cleanup levels 
established in Table 17 of the Portland Harbor Record of Decision are exceeded in the appropriate media 
over an appropriate time and spatial scale. EPA will evaluate recontamination as part of the five-year 
review process under the Comprehensive Environmental Response, Compensation, and Liability Act. As 
a result, a fixed definition is not necessary currently. EPA also believes a more suitable name the RA 
report is a Sufficiency Assessment Report. The objective of a Sufficiency Assessment is to evaluate 
upland, riverbank and in-water sources to determine whether they have been adequately investigated and 
controlled to prevent or minimize the likelihood that sediment will be recontaminated following remedy 
such that the remedial design and action can proceed. This is generally consistent with the evaluation 
performed in the RA Report. The comments included herein are mainly intended to improve the technical 
defensibility of the analyses and conclusions. Some of the comments need to be addressed in a final RA 
Report while others can be addressed in future design documents.  
 
General Comments 

 
1. With regard to the CapSim modeling, there are multiple modeling assumptions and estimated 

input parameters that are acceptable for the current purpose of determining “whether the PCBs 
and other HOCs can be reliably contained with a sediment cap and not cause recontamination of 
clean surface sediment in remediated areas.” EPA understands that these assumptions/estimated 
parameters are valid only for this evaluation and may be evaluated/revised as appropriate for 
design level cap modeling. These assumptions include, but are not limited to, the following: 

• A cap designed to be protective of polychlorinated biphenyl (PCB) migration would also 
be protective for other hydrophobic contaminants of concern (COCs) (this requires 
validation during remedial design (RD)). 
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• Use of estimated porewater concentrations (actual porewater concentrations measured in 
the area to be capped may be needed for design). 

• Using estimated seepage velocities (actual seepage data collected in the area to be capped 
may be needed during design).  

Additionally, instead of using default chemical parameters from the CapSim database, EPA 
recommends using the Chemical Specific Parameters provided on the EPA website 
(https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables) for use in the CapSim 
modeling software. However, it is acceptable to use other regulatory sources for these chemical 
parameters as long as they are appropriately documented. EPA expects that, as indicated in the 
RA Report, input parameters will be refined during RD.   

2. The recontamination assessment was performed using existing data, which results in a semi-
qualitative, screening-level analysis. Uncertainties and additional data collection needs that 
should be addressed during RD are appropriately identified throughout the RA Report. It is 
critically important that data collection occurs to fill these needs and address the uncertainties, 
particularly since much of the data utilized for the evaluations may not reflect current conditions. 
This observation underscores the need for RD data collection on a scale that is appropriate for 
providing a more accurate evaluation of the potential for recontamination in the RM11E Project 
Area. Therefore, the recommendations made in the RA Report for collection of additional data 
during RD must be implemented to more fully evaluate the potential for recontamination and 
develop approaches to mitigate this risk. The recontamination assessment should also be re-
evaluated using the additional data for a more accurate assessment of the potential for 
recontamination to be presented in a future RD document.   

3. Provide formal citations for the sources of data used in the evaluations in order to facilitate a 
comprehensive technical review. The sources of data are discussed in the RA Report, but formal 
citations are typically not provided (except for some of the figures).  

4. The RA Report does not consider how seismic events and climate change might impact 
recontamination from both an upland and in-water standpoint. Please ensure that forthcoming RD 
documents include an assessment of these additional factors.  

Specific Comments 

1. Section 2, page 6, Recontamination Assessment Approach: There is frequent reference to 
“surface” and “subsurface” sediment in the document, starting in this section and continuing 
through the document. Please ensure future RD documents include a definition of the depth-
intervals included in “surface” and “subsurface” strata.  

2. Section 3.2.2, page 9, Step 2: SWAC Screening: The second item for the Sediment Decision 
Unit (SDU) boundary on page 9 should reference the Portland Harbor Superfund Site (PHSS) 
Record of Decision (ROD) (Figure 29), not the PHSS Remedial Investigation/Feasibility Study 
(RI/FS). The ROD should be the guiding document for the Recontamination Assessment analysis. 
Please ensure future RD documents reference the PHSS ROD rather than the PHSS RI/FS.   

3. Section 4.2, Upland Properties and Land Use: This section reports outdated source control 
decision making information. In this section or elsewhere, provide an update on source control 
decision-making for sites located within the RM11E upland, including those for which source 
control decisions have been completed, those for which source control decision-making is in 
progress, and those not formally part of the source control decision-making process (and why). 
Please see Table 4.6.1-3 of the Oregon Department of Environmental Quality’s (DEQ’s) 2017 
Source Control Summary Report. Revise the report as appropriate.  
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4. Section 4.2, Upland Properties and Land Use: DEQ recently identified a new upland source 
located on the upstream (south) side of the property. A boat ramp forms the 
riverbank at this location constructed of concrete block retaining walls infilled with asphalt 
grindings. The retaining wall is failing in one location and not effectively containing the 
grindings in other locations. DEQ is currently working to confirm ownership of the property and 
implementation of abatement measures to prevent the migration of grindings to the river. In 
addition, EPA and DEQ will be looking at the Ross Island Sand & Gravel bankline to confirm the 
determination, early in the RM11E source control process, that the site represents a low 
recontamination concern. Revise the report to include a discussion of these potential upland 
sources and ongoing activities.  

5. Section 4.4, In-Water Physical Conditions: The analysis presented in the report can benefit 
from a more in-depth analysis of the sediment and sedimentation characteristics at the site. Of 
specific interest is the sediment texture as an indication of sediment accumulation, compared to 
the distribution of RPCs. For example, the report notes that much of the site is predominantly 
sand and gravel. Generally, these coarser materials would indicate high-energy and potentially 
non-depositional areas. In addition, the fact that the PCB concentrations are higher in surface 
sediments and cover a broader area than subsurface sediments indicates either that the PCB 
source is recent (or ongoing), or that the area with higher PCB concentrations is non-depositional. 
In addition, the areas with coarser substrate may not be subject to much natural recovery and are 
unlikely to retain the finer sediments caught in the sediment traps. In the RA report, the sediment 
trap data are used to estimate future surface sediment concentrations, which may not be 
appropriate. Please ensure that RD documents include a discussion of RPC concentrations 
relative to the sediment substrate, a comparison of the sediment captured in sediment traps to the 
sediment substrate at the site, and the appropriateness of using the data from sediment traps to 
assess recontamination potential.  

6. Section 4.4.1, page 15, Hydrology and Hydrodynamics, last sentence in paragraph 
continued over from page 14: Please revise the text to confirm/clarify if the term “Annual TSS 
runoff” refers to the annual solids mass loading.  

7. Section 4.4.2, page 15, second paragraph in section, Bathymetry and Sediment 
Characteristics: Dredged material characterization studies, typically performed before 
implementation of any maintenance (or capital) dredging for determining the appropriate disposal 
strategy amongst other purposes, may provide additional information (e.g. from sampling reports) 
on RPC concentrations on solids depositing in the RM11E project area. These RPC 
concentrations could be indicative of ongoing RPC loadings, and fate and transport processes, 
and can be used to provide an indication of the potential for recontamination. Review any existing 
information in this regard and revise the report as appropriate.  

8. Sections 4.4.2, Bathymetry and Sediment Characteristics and 4.4.3, Preliminary Evaluation 
of Sediment Recovery: In the forthcoming RD documents, please present and discuss riverbed 
bathymetry that are available, and what they indicate in terms of ongoing deposition or erosion 
within various portions of the SMA. The history of maintenance dredging (or lack thereof) should 
likewise be discussed as it relates to interpretations of whether the remediation area is “net” 
depositional or erosional, both as a whole and in individual subareas. Where sampling locations 
have been re-occupied (see Figure 4-5) and natural recovery is surmised, it is important to 
confirm that newer samples were collected in sediment deposited above the previous sampling 
surface.   

9. Section 4.4.3, Preliminary Evaluation of Sediment Recovery: Data on bathymetric change 
over time can potentially be used to inform sedimentation rates. Review any existing information 
in this regard and include in subsequent reports as appropriate.  

10. Section 4.4.3, page 16, Preliminary Evaluation of Sediment Recovery, last paragraph in 
section: Specify the depth-interval associated with the data referred to in the statement “PCB 

(b) (6)
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concentrations from bedded surface sediment samples collected in 2005, 2007, and 2009 to … 
2014”.  

11. Section 4.4.3, page 16, Preliminary Evaluation of Sediment Recovery, last paragraph in 
section and Figure 4-6:  
a. Clarification is needed whether the temporal decline in PCB concentrations persist when 

comparing organic carbon normalized PCB concentrations. If so, that would indicate that the 
observed temporal decline is not due to a difference in sediment substrate sampled but is 
indeed reflective of natural recovery. Review the data and revise the discussion as 
appropriate.  

b. Clarification is needed concerning whether the sediment substrate sampled over time in the 
individual samples was relatively similar. Both dry density and % fines content can be used 
to provide an indication of the sediment substrate. If relatively similar sediments were 
sampled, that would indicate that the observed temporal decline is not due to a difference in 
sediment substrate sampled but is indeed reflective of natural recovery. Review the data and 
revise the discussion as appropriate.  

12. Section 4.4.3, page 16, Preliminary Evaluation of Sediment Recovery, last paragraph in 
section: The text could benefit from a discussion of the potential mechanisms and processes that 
have caused a factor of ~3-4 times decline in surficial sediment concentrations over a relatively 
short span of about 4-5 years (for most of the dataset). Review the data and refine this 
information in subsequent reports, as appropriate.   

13. Section 4.4.3, page 16, Preliminary Evaluation of Sediment Recovery, last paragraph in 
section: The “preliminary analysis of the recovery process within the RM11E Project Area” 
raises several concerns. First, error bars should be added to Figure 4-6 to better understand data 
variability and temporal trends. Second, though PCBs are a driver of remediation within the 
RM11E Project Area, similar analysis should also be performed on other RPCs as well in order to 
better inform the understanding of natural recovery in the RM11E Project Area. Third, additional 
explanation or context is needed regarding the large decrease in PCB concentration at station 
location “LW3‐UG02 & RM11E‐G079 & RM11E‐ PW001‐SED” (i.e., 6,000 ppb to 10 ppb in 
less than 10 years). Please include these revisions in subsequent reports, as appropriate. 

14. Section 4.6, page 17 and Table 4-2, Nature and Extent of RPCs: Clarify if the ‘Percent 
Detected Greater Than …’ in Table 4-2 is applied to the entire dataset or is area-specific. For 
instance, was the nearshore RAL applied to only the cores in the nearshore zone to calculate this 
statistic, and similarly for the navigation channel RAL.  

15. Section 4.6, page 17, Nature and Extent of RPCs: See previous comment on Section 2 about 
defining “surface” and “subsurface”. It would be helpful to discuss not only the number of 
exceedances for individual contaminants, but also the magnitude of the exceedances. A concern is 
for highly concentrated contamination in the shallow subsurface, where capping (alone) is 
contemplated and contaminant flux may be of concern. Include in subsequent RD documents, as 
appropriate. 

16. Section 4.7, page 19, Recontamination CSM Summary: This section would provide a more 
realistic CSM summary if it discussed the relationships among the distribution of the RPCs in the 
sediments and the known or suspected sources. The RA report seems to take the stance that all 
possible upland sources have been eliminated. Conversely, if no specific upland sources have 
been identified, it would be helpful if the report stated that, as was the case, for example, for 
dioxins. Revise the text to include references to appropriate documents describing historical 
sources of contamination, transport pathways, etc.   

17. Section 5.1, Riverbank Erosion: In this and other sections, the report notes that DEQ has found 
limited potential for recontamination from a number of sources. It would be helpful to provide a 
brief summary of how DEQ reached those conclusions, particularly since the report does not 
provide a specific citation for many of those comments. Appending (or inserting links to) current 
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site cleanup reports would be helpful to make the report more transparent. Revise the text to 
include a discussion of DEQ analyses with the appropriate citations in subsequent documents.   

18. Section 5.1, Riverbank Erosion: In this and all other sections, RPC concentrations in the 
sources should be compared to the relevant CULs, in addition to RALs. In subsequent documents, 
please include analysis and discussion to include an evaluation of RPC concentrations to relevant 
CULs and RALs.  

19. Section 5.1.2, page 21, Erosive Mechanisms, Mass wasting bullet: EPA and DEQ note the 
mention of mass wasting “observed at the RIS&G retaining wall and near the retaining wall at 
the northern boundary of the Glacier property above the current outfall WR-306 and former 
outfall OF44A.” These will be given additional consideration by EPA and DEQ during RD to the 
extent not already under consideration.   

20. Section 5.1.4, page 23, RPC Results for Riverbank Areas: Data collected from the top of the 
bank, which could be an erosive area (e.g., during storms or flooding events), are relevant to the 
recontamination assessment and should be included (see also ROD Figure 28, Technology 
Application Decision Tree). The ROD notes that “River banks are defined as areas from top of 
bank down to the river that may be contaminated along the shoreline next to contaminated in-
river shallow areas” (ROD, page 21). The statement: “However, the CULs [cleanup levels] are 
applicable only to the shoreline sediment and shoreline soils data and not data collected along 
the top of the bank or from upland monitoring well borings, which are not subject to the same 
erosive mechanisms as riverbank material located at an elevation below OHW [Ordinary High 
Water]” (page 23) should be eliminated or revised to eliminate reference to OHW to be consistent 
with the ROD riverbank definition.   

21. Section 5.1.4.6, page 25, Arsenic: The paragraph concludes that "…arsenic in riverbank soils 
likely reflects natural background." This assertion is based on a comparison of RM11E Project 
Area data to DEQ’s default arsenic soil background concentration for the Portland Basin; 
conversely, RM11E Project Area data exceed the arsenic CUL. The arsenic CUL represents the 
background concentration calculated in the PHSS RI (see ROD Responsiveness Summary, page 
2-31). Therefore, the RA Report should compare RM11E Project Area data to the arsenic CUL 
when determining whether RM11E Project Area data exceed background concentrations. This 
comment is also relevant to the discussion of suspended sediment (page 44).  

22. Section 5.2, Groundwater: This section did not address some of the main concerns with 
groundwater, such as the rates and locations of groundwater discharge to the river. The apparent 
close connection between the groundwater and river indicates that contamination in the 
groundwater can easily reach the river. The report also did not estimate the sediment 
concentrations that might result if the RPC concentrations observed in the groundwater did 
discharge to and were partitioned to the river sediments. Comparison of groundwater 
concentrations to the groundwater CULs is not particularly meaningful in a recontamination 
assessment. The issue is what concentrations might be observed in the porewater and sorbed to 
the sediments in an area of groundwater discharge. The potential for contaminated groundwater to 
discharge in remediated areas and cause recontamination should be assessed during design and 
the results used to inform remedial design.   

23. Section 5.2.2, Groundwater: The data do not confirm that PCBs are not migrating. As noted in 
the above comment, low groundwater concentrations may result in higher sediment 
concentrations. Further, the report argues that PCBs sorb to soils and hence are not mobile, but 
the measured PCBs in groundwater were already partitioned and so the sampled PCBs are likely 
mobile. The potential for contaminant transport and recontamination associated with groundwater 
advection from upland to the river needs to be examined. The potential for contaminated 
groundwater to discharge in remediated areas and cause recontamination should be assessed 
during design and the results used to inform remedial design. 
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24. Section 5.2.2, page 29, Groundwater RPC Data and Conclusions: Future design documents 
should clarify why the exceedances of groundwater CULs at two wells are attributable to 
sampling with a submersible pump, rather than a peristaltic pump. These exceedances suggest a 
data gap; TPH Diesel cannot be ruled out as a RPC for groundwater without collecting additional 
information.   

25. Section 5.2.3, Tarr VOC Plume: The report states that the concentration of volatile organic 
compounds (VOCs) in the Tarr plume are too low to result in any co-solvency effect near the 
river. Please revise the text to provide a citation supporting this statement.    

26. Section 5.2.3, Tarr VOC Plume: EPA and DEQ agree that the detections at Mult 89881 and 
MW005 are likely associated with the periphery of the Tarr VOC plume. We note that VOCs are 
not RPCs, and that additional downgradient investigation is planned in upcoming RD work for 
the Tarr site. The additional information should be incorporated in future design documents.   

27. Section 5.3.2.4, City Outfalls: The report notes that the city has collected stormwater data 
following cleanup of stormwater drains; please summarize the results of those sampling events.  

28. Section 5.3.2.4, City Outfalls: There is no substantive discussion here or elsewhere of the 
Westinghouse site (ECSI# 4497), at which high concentrations of PCBs were found, some of 
which (previously) discharged to the OF43 drainage basin. Following extensive cleanup work, the 
site has been redeveloped by the City of Portland. Based on this, and in conjunction with drainage 
basin cleanout and diversion of stormwater to the East Side Tunnel, the site is no longer 
considered a source control concern by EPA and DEQ, and a draft SCD is pending. Sites located 
within the historical drainage basins for RM11E outfalls, including OF 43, should be discussed 
for contextual purposes. Revise the text to include a discussion of the Westinghouse site. 

29. Section 5.3.2.5, ODOT Outfall: Similar to the City outfalls, please summarize the relevant 
monitoring data obtained to date from the Oregon Department of Transportation (ODOT) outfall.   

30. Section 5.3.2.5, ODOT Outfall: Additional site-specific information is available since the 2016 
update of DEQ’s Portland Harbor Upland Source Control Summary Report. Glacier’s stormwater 
monitoring did not demonstrate effectiveness of BMPs for stormwater source control and a 
source tracing effort is now underway due to high concentrations of Bis 2-Ethylhexyl phthalate 
(BEHP) in stormwater and stormwater solids on the site. This information should be considered 
in evaluating source control.  

31. Section 5.3.5, Stormwater RPC Results and Discussion: Recontamination potential for 
stormwater loadings has been evaluated only by comparison to surface water CULs (both as 
whole-water concentrations in volumetric units). The potential for sediment recontamination has 
not been quantitatively assessed. While the qualitative evaluation is compelling as to the low 
potential for stormwater to recontaminate sediment at RM11E, there may be a need for a more 
quantitative approach to stormwater discharge loading. This will be most appropriate as more 
data becomes available during remedial design and implementation, both on stormwater 
discharges and on the higher potential in-water recontamination sources.  

32. Section 5.3.5, Stormwater RPC Results and Discussion: EPA and DEQ support comparison of 
stormwater data to rank-order curves as an additional line of evidence for evaluating effectiveness 
of source controls and potential for recontamination regarding the few relevant RPCs for which 
curves have been developed. Page 1 of DEQ’s Guidance for Evaluating the Stormwater Pathway 
at Upland Sites cautions that curves were not developed to support determinations of the potential 
for stormwater discharges to result in waterbody impacts and Section 3 reiterates that the curves 
are not to be used as a conclusive line of evidence. RM11E Group statements that curves 
evaluations are “a more relevant metric” than CULs and indicate that stormwater discharges at 
RM11E are “consistent with other less contaminated areas of Portland Harbor” inappropriately 
overstate the usefulness of the curves for both source control decision making and 
recontamination potential. Additional lines of evidence, such as evaluation or assessment of the 
magnitude and frequency of RPCs exceeding CULs, evaluation of total suspended solid (TSS) 
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concentrations, and RPC loading from stormwater discharges, will be useful in subsequent 
evaluations.  

33. Section 5.3.5, Stormwater RPC Results and Discussion: In keeping with how DEQ and EPA 
implement the Joint Source Control Strategy and DEQ’s Guidance, rank-order curves evaluation 
is completed using measured concentrations, rather than geomeans. Subsequent evaluations 
should include plots of the individual data points on the curves, including a TSS curve, and 
assessment of magnitude and frequency of exceedances to refine interpretation of this line of 
evidence. In addition, discussion of geomeans should be replaced with discussion of magnitude 
and frequency of CUL/SLV exceedances and excursions above the flat part of the curves and 
other lines of evidence.  

34. Section 5.3.5, Stormwater RPC Results and Discussion:: Given the magnitude of exceedances 
of BEHP at ODOT and Glacier (highest measured stormwater concentrations at any site in 
Portland Harbor), relatively high concentrations of BEHP in stormwater solids and groundwater 
(MULT1007 on Glacier) and in consideration of the noted example of regional recontamination 
by BEHP and incomplete status of controls at these sites, EPA and DEQ cannot yet concur that 
BEHP recontamination potential is insignificant. The RA will need to be re-evaluated in a future 
RD document following the source control evaluations mentioned in the text. Revise the text to 
include this expectation. 

35. Section 5.3.5.2, Discussion: This section notes that no outfalls are close to locations of total 
petroleum hydrocarbon (TPH) contamination in the sediments. Please include discussion of the 
relationships among the outfalls and the locations of sediment contamination for the other RPCs 
as well. 

36. Section 5.3.5.2, page 39, Discussion: The last bullet states that stormwater loadings (flow and 
solids) comprise less than 1% of the total loadings including upriver contributions. However, 
from the perspective of sediment recontamination, the relevant comparison should be the 
proportion of stormwater solids relative to other source of solids (upriver and resuspension) 
depositing in the RM11E project area. As more data is developed during remedial design and 
implementation, comparisons of these proportions will be needed to confirm conclusions on 
recontamination potential from the various upland and in-river sources.  

37. Section 5.3.6 Conclusions and Identification of Data Needs for the Stormwater Pathway: 
The statement that stormwater sources have been controlled "with the exception of ODOT" is 
inaccurate. As noted above in comments on Section 5.3.2.5, source tracing for BEHP is still 
underway at Glacier, to be followed by source control implementation and effectiveness 
monitoring. In addition, source control measure effectiveness has not yet been demonstrated at 
Cargill. Revise the text as appropriate. 

38. Section 6.1, page 42, Upriver Pathway: First sentence in section contains the typographical 
error “).” which should be corrected. 

39. Section 6.1.2, Conclusions and Identification of Data Needs for the Upriver Pathway: This 
section does not contain any analysis of the likelihood that incoming suspended sediments are or 
will accumulate in the RM11E Project Area. Remedial design should specifically address the 
sediment accumulation issue. As a minimum it would be useful to compare the grain size of the 
suspended sediments to the grain size of the bedded sediments.   

40. Section 6.1.1.1 through 6.1.1.8 (Historical Settleable Suspended RPC Concentrations 
section) and Figures 6.1.2 through 6.1.9: Error bars were not included in Figures 6.1-2 through 
6.1-9. These figures are cited to help illustrate the concentrations of RPCs entering the RM11E 
Project Area and within the RM11E Project Area. However, without error bars on the data points, 
it is difficult to determine whether the concentrations presented within the RM11E Project Area 
are different from upstream areas or the upriver background area. Please include error bars on 
figures, as appropriate, in remedial design reporting.  
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41. Section 6.3, page 51, Advection of Groundwater through Contaminated Sediment 
(Porewater): The statement “a cap designed to be protective of PCB migration would also be 
protective for other hydrophobic COCs including the four dioxin/furan RPCs” needs verification 
since the potential for cap breakthrough depends on contaminant-specific partition coefficients 
and relevant porewater concentrations. Please confirm this during RD.     

42. Section 6.3.1, page 51, 2015 Porewater Characterization and Partitioning Model Results: 
This section references porewater observations reported by the Massachusetts Institute of 
Technology (MIT) from sediment-exposed polyethylene (PE) samplers. The use of these 
concentrations is acceptable for the current screening-level analysis. However, in a letter dated 
October 7, 2015, EPA approved the Final Porewater Characterization Report with some 
clarifications. The reservations expressed by EPA in that letter should be given consideration in 
the use of the porewater data during RD.  

43. Section 6.3.2, page 52, CapSim Modeling Approach and Results: This section discusses the 
derivation of partition coefficients and notes uncertainties between the various estimates. The text 
also refers to the MIT data but does not provide citations. Please include the appropriate citation. 
The current evaluation appropriately considers parameter uncertainty at a level commensurate 
with this stage of the analysis (i.e., a screening-level analysis to assess whether a cap is feasible). 
However, as implied in Appendix B.4, a full sensitivity analysis considering all parameters 
should be conducted during RD. Specifically, the differences between the partition coefficient 
estimates in the current evaluation are substantial: the values derived for PW004 are roughly 100 
times higher than those derived from literature sources and would thus result in substantially 
lower estimates of migration potential. While uncertainties in the partition coefficient and 
seepage rate (Darcy velocity) were evaluated for the CapSim model, the model runs described in 
Appendix B.4 do not appear to have considered variations in the sediment porosity, which would 
affect travel time through the sediment and cap. This model parameter should be evaluated during 
RD.  

44. Section 6.4, page 53, Existing Structures and Overwater Activities: Based on the information 
presented in Section 6.4 of the RA Report, uncontrolled storm water runoff from the Fremont 
Bridge poses a risk for recontamination of the RM11E Project Area. However, though it is noted 
that DEQ is evaluating ODOT stormwater and Fremont Bridge drainage areas (page 65), the 
timeline and scope for this work are not clear. Please review the nature and timing of any source 
control work conducted and/or planned for the Fremont Bridge, including for controlling 
stormwater runoff from the bridge deck directly into the river. Contaminant concentration data in 
stormwater runoff from the Fremont Bridge may be needed to support the application of a robust 
evaluation method (e.g., a highway-runoff model) to assess recontamination potential from direct 
drainage from the Fremont Bridge. Such quantitative information (presented in a future RD 
document) would strengthen the theoretical evaluation of this pathway currently presented in the 
RA Report. Further, source control work may need to be expedited in this area to facilitate 
RD/RA progress.  

Figure Comments 
1. Figure 1-1: This figure is perhaps a bit misleading, identifying only the “shoreline properties” in 

the RM11E area. Significant sites including the multi-block PacifiCorp Albina Riverlots and 
Westinghouse site are commonly not presented in figures or discussed. Revise the graphics and 
accompanying discussion as appropriate.  

2. Figure 1-2: The historical drainage area was much larger than illustrated here and should be 
presented in the report for context. Revise the graphics and accompanying discussion as 
appropriate. 

3. Figure 4.2: All Oregon Department of Environmental Quality's (DEQ) cleanup (ECSI) sites 
should be labeled, especially Westinghouse, which has been identified as a significant (historical) 
source of PCBs. Revise the graphics and accompanying discussion as appropriate. 
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Appendix Comments (note: the RM11E Group may elect to address the appendix comments, as 
appropriate, during RD) 
1. Appendix B.4, page B-14: Clarify if two-phase (dissolved and particulate phases) or three-phase 

(freely-dissolved, partitioned to dissolved organic carbon (DOC), and particulate-phase) 
partitioning relationships were used. If the 3-phase partitioning is being used in CapSim then 
include the porewater DOC concentration in Table B.4-2 even if it calculated within the model. 

2. Appendix B.4, Contaminant Properties, Organic Carbon Partition Coefficient, page B-14: 
Provide a source/rationale for the statement that “PCB 105 as the middle of the 209 congeners 
represents the average properties”. PCB partition coefficients are not just related to molecular 
weight and parameters such as planarity play a role in the sorption capacities of PCB congeners. 

3. Appendix B.4, Contaminant Properties, PCB Concentrations, page B-15: Discuss the 
rationale for using the two-carbon calculated porewater concentration as the highest concentration 
being modeled and not using the one-carbon estimate, especially since the black carbon in the two 
sample locations is not that high and varies considerably. 

4. Appendix B.4, Layers and Material Properties, page B-15, 2nd paragraph: The text states 
that “Bulk density was measured at 1.55 gm/cm3 on Core C023-B, and that coincides with 
PW001.” From Figure 4-7d, it seems like PW004 is co-located with core C023. Confirm that the 
text in this paragraph is referencing the right core. 

5. Appendix B.4, Groundwater Seepage, Gradients, page B-16, 2nd paragraph: The text states 
that the average groundwater gradient of 0.0015 “is considered more representative as an 
average groundwater flux to the river across the RM11E site”. More details need to be provided 
on how this gradient is considered more representative when it is lower than the range of average 
hydraulic gradients at monitoring wells at the site. 

6. Appendix B.4, Groundwater Seepage, page B-17, 1st full paragraph: The range of seepage 
velocities calculated is not within the range of seepage velocities measured within the Portland 
Harbor site, which ranged from 0.7 to 2 cm/day (Integral, 2006). This is acceptable for the current 
analysis which is not an attempt to design the cap but prior to design, site-specific seepage data 
needs to be collected in areas where capping is the selected remedy.  

7. Appendix B.4, CapSim v3.6 Results, Run 3, page B-19: EPA notes that using a higher fraction 
of organic carbon for the current screening purposes is acceptable, however, for designing a cap 
an actual amendment material is typically modeled as a separate layer with appropriate sorption 
parameters for that material.  

8. Appendix B.4, CapSim v3.6 Results, Run 5, page B-20: The text states that “These low levels 
of PCBs dissolved in the upper portion of the contaminated sediments are expected to be 
significantly lower upon mixing with surface water and thus not expected to recontaminate a 
sediment sand cap, especially one with low carbon content.” This statement is purely based on 
the screening level modeling estimate. RD work should acknowledge that recontamination from 
sediments outside the SMA will be contingent on other parameters such as pre-existing dissolved 
concentrations in surface water, suspended sediments entering the capped area, etc. 

9. Appendix B.4, Sensitivity Analysis Evaluation, page B-21: The last sentence discusses Run 4 
but the text states this is the final modeling run. This is inaccurate if Run 5 is considered the final 
run. 

10. Appendix B.4, Conclusions Regarding the Potential for Recontamination Resulting from 
Advective/Diffusion/Dispersivity through Contaminated Sediments, page B-21: The text 
states that “Because of these uncertainties in the data, in areas where capping is selected as the 
final remedy without any dredging of the higher contaminated sediment, additional data for 
passive porewater and/or seepage could be collected prior to designing the cap to ensure that the 
cap is properly designed (and not overdesigned) to isolate PCBs.” EPA agrees that additional 
porewater and seepage data should be collected prior to the design of a cap. This data should be 
collected even in areas where the proposed final remedy is capping with dredging. 
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11. Appendix B.4, Table B.4-1: The table has some parameters that are inconsistent with what was 
documented in the text. Some of these inconsistencies and other minor errors in the table are as 
follows: 
a. The rationale for the Organic Carbon Partition Coefficient states that 5.68 represents the 

literature value for PCB 105 which is different from the 5.67 value mentioned in the text.  
b. Porewater concentration units are incorrectly stated as 151 ng/kg and should be corrected to 

151 ng/L. 
c. The highest fraction organic carbon value is shown as 0.05 and 5% in the last two columns 

whereas the text and Table B.4-2 indicate that the highest fraction organic carbon value is 
0.01 (or 1%). 

d. The rationale for the sediment layer indicates that organic carbon and bulk density data from 
Core C004 was used. This is inconsistent with Core C023 documented in the text. 

e. Provide the source/citation for the 2.0 mg/L DOC present in surface water.  
12. Appendix B.4, Table B.4-2: The porewater concentration units presented in the table appear to 

be wrong. Based on the values, the units seem to be µg/L rather than ng/L as currently indicated.    
13. Appendix B.4, CapSim v3.6 Results, page B-17 through B-21: The results for the various 

simulations are presented in terms of the porewater concentrations. Another metric to assess the 
potential for recontamination would be the calculated sediment concentrations. These can be 
examined for exceedance of CULs and to assess recontamination. 

References 

Integral. 2006. Portland Harbor RI/FS Round 2 Groundwater Pathway Assessment Transition Zone Water 
Site Characterization Summary Report, Draft. IC06-0020. Prepared for Lower Willamette Group, 
Portland, Oregon. Integral Consulting Inc. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 

 
 

OFFICE OF  
ENVIRONMENTAL CLEANUP 

    

 

October 22, 2018 
 
Ms. Jackie Wetzsteon       Sent via email only 
PacifiCorp 
Strategic Policy and Environment 
825 NE Multnomah, 1500 LCT 
Portland, Oregon  97232 
 
RE: RM11E Group Response to EPA Comments on the Draft Recontamination Assessment 
Report, River Mile 11 East Project Area, Portland, Oregon   
  
Dear Ms. Wetzsteon:  
  
The River Mile 11 East (RM11E) Group provided the Environmental Protection Agency (EPA) a 
comment response table in an email dated September 27, 2018.  The table 
responds to EPA’s comments on the Draft Recontamination Assessment (RA) Report dated May 
2018 developed by the RM11E Group for the RM11E Project Area. The responses to EPA’s 
comments are acceptable and the RA Report is conditionally approved with the following 
clarifications: 

• Specific Comment 28 – To the extent the data used in the RA Report includes discharges 
from when the Westinghouse site was still connected to the City of Portland stormwater 
system, this information should be included for context. 

• Specific Comment 33 – Total suspended solids is an indicator of potential load to 
sediment (recontamination), and is therefore an important parameter to include, either in 
the Final RA Report or in any future assessments. 

• Appendix B.4 Comment 2 – Revise the text to note that PCB 105 represents a mid-range 
molecular weight congener. EPA believes the statement that PCB 105 represents 
“average properties” is misleading unless the RM11E Group provides a source for this 
statement. 

• A Sufficiency Summary matrix developed by EPA and the Oregon Department of 
Environmental Quality (DEQ) was attached to EPA’s comments on the Draft RA Report 
(note that all future Administrative Settlement Agreement and Order on 
Consents/Statements of Work will refer to a Sufficiency Assessment and not a 
Recontamination Assessment). The Sufficiency matrix explicitly identifies the potential 
sources and pathways at RM11E and categorizes each source using the outcome 
categories identified in the sufficiency language contained in EPA’s model Statement of 
Work. EPA and DEQ believe completing the matrix is a valuable exercise to also ensure 
that there is a consensus on the status of potential sources at a project area such as 
RM11E.  The goal of this matrix is to serve as the basis for EPA’s sufficiency 
determination in informing respondents whether cleanup can go forward and, if potential 
sources remain, how those sources should be integrated into the in-water design. EPA has 
made the determination that remedial design and remedial construction can move forward 
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in the RM11E Project Area.  EPA and DEQ are making minor revisions to the 
Sufficiency Summary matrix which will be provided to the RM11E Group soon. Going 
forward, respondents will be responsible to draft the Sufficiency Summary matrix at the 
Sufficiency Assessment phase and update the matrix at final design as a final check to 
ensure remedial construction can commence.    

Consistent with the schedule agreed to between EPA and the RM11E Group in an email dated 
October 3, 2018, the Final RA Report is due 30 days from the date of this letter.  Please let me 
know if you have any questions or concerns at (206) 553-1220 or via email at 
Sheldrake.sean@epa.gov. 
 
Sincerely, 

 
 
Sean Sheldrake, RPM 
 
Enclosure 
 
Cc:  
Dan Hafley, DEQ       via email only 
Lance Peterson, CDM 
TCT 
  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 
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October 22, 2018 
 
Ms. Jackie Wetzsteon             Sent via email only  
PacifiCorp  
Strategic Policy and Environment  
825 NE Multnomah, LCT 1500  
Portland, Oregon 97232  
  
RE: River Mile 11 East Project Area, Comments on the Final Trip Report for the Willamette 
Sediment Sampling Site, Warehouse Facility  
  
Dear Ms. Wetzsteon:  
  
This letter serves as the U.S. Environmental Protections Agency’s (EPA’s) response to the letter 
titled “River Mile 11 East Project Area, Comments on the Final Trip Report for the Willamette 
Sediment Sampling Site,  Warehouse Facility” dated August 21, 2018 and prepared 
by the River Mile 11 East (RM11E) Group.  EPA’s Trip Report, dated August 2018, was 
prepared to document sediment sampling performed after the completion of a Time Critical 
Removal Action (TCRA) undertaken to address asbestos contamination resulting from a May 14, 
2017 fire that destroyed the warehouse building on and Oregon Department of 
State Lands property.  
 
The RM11E group compared the Trip Report’s data reporting, sample media and locations, and 
analytical methods to accepted practices for work in the Portland Harbor Superfund Site.   
Although we acknowledge there are differences, the Trip Report meets EPA’s data needs with 
respect to completion of the TCRA. EPA’s removal response action is complete and there are no 
plans to collect additional data or update/modify the report.   
 
Based on data showing cleanup level and remedial action level exceedances in this area of the 
river that is within the original footprint of the RM11E Project Area, EPA considers this 
previously inaccessible area to be part of the RM11E Project Area.   To the extent there are any 
data gaps present in this area they should be incorporated into the design studies to be identified 
and presented in the Basis of Design Report currently under preparation by the RM11E Group. If 
the RM11E group does not wish to rely on the sampling results showing remedial action level 
exceedances, EPA would not be opposed if the group wishes to take additional samples for 
further characterization during data gap sampling. 
 
EPA and the Oregon Department of Environmental Quality believe the riverbank has been 
adequately stabilized with the placement of crushed rock during the TCRA and does not present 
a recontamination risk that would prevent the RM11E Group from moving forward with 
remedial design for the RM11E Project Area.  
 
Regarding the request for the sample depth intervals for the 3-point composite samples, all 
sediment samples were collected within 30 centimeters of the surface. 

(b) (6)

(b) (6)

(b) (6)
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Please let me know if you have any questions or concerns at (206) 553-1220 or via email at  
Sheldrake.sean@epa.gov.  
  
 Sincerely,  
 

 
 
Sean Sheldrake, RPM 
 
 
Cc:  
Dan Hafley, DEQ       via email only 
Lance Peterson, CDM 
Technical Coordinating Team 





RM11E Sufficiency Assessment Summary 
November 1, 2018 
 

Site  ECSI # Pathway(s) Status Sufficiency Assessment 
Contaminants 

Milestone Document  Remedial Design/Source Control Task 

Riverstreet Warehouse Fire 
(a.k.a Site)  

6225 RB B NA EPA October 22, 2018 letter Riverbank and upland capped by rock following EPA emergency response.  EPA and DEQ concur that 
riverbank does not pose a recontamination risk, while the limited site upland is either paved or 
capped by rock. 

ODOT /KF 
Jacobson Lease  

-- RB C PAHs associated with 
asphalt grindings 

NA DEQ working with ODOT to remove/contain asphalt grindings in “ramp area” jointly owned by ODOT 
and  and with ODOT on leaseholder (KF Jacobson) management of asphaltic material on 
ODOT property beneath the Fremont Bridge.  

2100 N. Albina 6287 SW, GW B TPH, metals Phase 1 ESA; December 2017 PPA signed with DEQ, source control related investigation in progress.   

ODOT Fremont Bridge 5437 SW B Metals, PAHs, BEHP, 
PCBs, DDx 

NA Additional stormwater source control measures needed for Fremont Bridge scuppers and areas 
draining to outfall WR-306 and performance monitoring. 

City of Portland  2425 SW A NA City of Portland Effectiveness 
Monitoring Report July 2018 

Source control decision pending. 

Upriver -- SD B PH COCs NA Site-wide baseline and long-term monitoring. 

In-Water SMA -- SD, PW, OW C PH Focused COCs NA Addressed during design. 

Legend 

Highlighting indicates sites for which source control decisions have been completed by DEQ. 

All milestone documents are available on DEQ’s ECSI website. 

(A) Sources are sufficiently controlled 
(B) Sources are conditionally controlled 
(C) Sources are not sufficiently assessed or controlled 

NA = Not applicable, all pathway(s) excluded. 
GW = Groundwater 
SW = Stormwater 
RB = Riverbank erosion 
SD = Sediment 
PW = Porewater 
OW = Overwater activities 
 
 

(b) (6)

(b) (6)
(b) (6)
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B.1 Geologic Setting 
Sections, tables, and figures referenced in this appendix are part of the main document (Draft 
Recontamination Assessment Report, River Mile 11 East, May 2018; RA Report). 

 

The geologic deposits beneath and adjacent to the RM11E Project Area, from the surface 
downward, consist of artificial fill, finer-grained (silty) alluvial deposits, coarser-grained 
(gravel) alluvium and flood deposits, and the Troutdale Formation. A conceptual projection of 
these units upon the river bottom is provided as Figure 5.2-1. Geologic cross sections oriented 
perpendicular to and parallel to the riverbank are included as Figures 5.2-2a and 5.2-2b, 
respectively. This appendix is provided to further describe the geologic units presented in 
Figures 5.2-2a and 5.2-2b and the relative groundwater flow anticipated from each unit to 
inform the upland groundwater recontamination pathway evaluation in Section 5.2 and the 
groundwater advection (i.e., porewater) recontamination evaluation pathway in Section 6.3 and 
Appendix B.4.  

The geologic units have been grouped into four hydrostratigraphic units as follows: 

• Artificial Fill and Silty Alluvium. This unit is the uppermost hydrostratigraphic unit of 
the shallow groundwater system, and includes the artificial fill and the underlying fine-
grained alluvial deposits of silt and sand (i.e., silty alluvium). Due to its silty matrix this 
unit is expected to provide relatively minor groundwater flow into the river as 
compared to the underlying Gravel Alluvium and Troutdale Formation Sands and 
Gravels. The fill unit in this area (described in Section 5.2.1) is approximately 20 to 25 
feet thick at the riverbank and thins inland to N. River Street, which was the natural 
shoreline prior to filling. The silty alluvium1 is encountered below the base of the fill 
and consists of silt with some clay and fine sand and occasional wood debris. The 
thickness of the silt unit ranges from 11 to 16 feet across much of the RM11E Project 
Area. The combined thickness of this hydrostratigraphic unit beneath the artificial fill in 
the RM11E Project Area is approximately 35 feet thick, with a bottom elevation of 
approximately zero feet North American Vertical Datum of 1988 (NAVD88) across much 
of the RM11E Project Area.  

• Gravel Alluvium2. This unit consists of the coarser-grained catastrophic flood deposits 
mainly consisting of poorly sorted gravels in a sandy silt matrix. The coarse-grained 
Gravel Alluvium is expected to provide relatively moderate groundwater flow into the 
river as compared to the silty alluvium. Although the contact between the gravel 
alluvium and underlying Troutdale Formation is difficult to distinguish based on the 
existing information, this unit is estimated to be approximately 30 to 35 feet thick, with a 
bottom elevation between -30 and -35 feet NAVD88 in the RM11E Upland Area, as 
shown in Figure 5.2-2a. Based on a review of pile driving records for some of the 
offshore structures, the bottom elevation of the gravel alluvium likely decreases toward 

                                                      
1 This unit is also referred to as “Fine-grained Pleistocene Flood Deposits and Recent Alluvium (Undifferentiated)” in Section 

3.1.2.1.2 of the Portland Harbor Final Remedial Investigation (RI) Report (EPA, 2016). 
2 This unit is also referred to as “Coarse-grained Pleistocene Flood Deposits (Gravels)” in Section 3.1.2.1.3 of the Portland Harbor 
Final RI Report (EPA, 2016). 
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the Willamette River. The gravel alluvium comprises much of the submerged riverbank 
slope, as shown in Figure 5.2-2b. The gravel alluvium unit was not observed in the 
deeper RM11E-MW003d boring and appears to have been eroded by a paleochannel that 
since has been filled by silty alluvium.  

• Troutdale Sand. This unit consists of clean well-sorted (poorly graded) sand which does 
not appear to be laterally extensive (see Figure 5.2-2b). Because of the predominance of 
clean sand. This unit is expected to produce moderate to high levels of groundwater 
flow into the river.  

• Troutdale Gravel. This unit is described by Madin (1990) as moderately cemented to 
well-cemented conglomerates with minor interbeds of sandstone, siltstone, and 
claystone. The Troutdale Gravel is widespread and serves as a source of water supply 
for many municipal, industrial, and domestic wells in the Portland Basin. Non-cemented 
or weakly cemented Troutdale Gravel has been identified in explorations completed in 
the RM11E Project Area. These non-cemented or weakly cemented gravels can be 
difficult to distinguish between alluvial gravels. With the exception of the paleochannel 
containing the Troutdale Sands discussed previously, the Troutdale Gravel underlie the 
Gravel Alluvium deposits throughout the area. Although no local borings are available 
to confirm this, the Troutdale Formation (including both sands and gravels) beneath the 
RM11E Project Area is estimated to be 150 to 200 feet thick (Swanson et al., 1993).  

Figure 5.2-1 includes an interpretation of the geologic units underlying the river bottom of the 
RM11E Project Area. These units are covered in most places by a layer of more recent 
Willamette River alluvium (see Figure 5.2-1b). These alluvial deposits are a mixture of silts, 
sands, and gravels that are reflective of both incoming sediment loads from upstream, and 
reworking of material that is present along the riverbanks and river bottom. The thickness of 
these alluvial units is variable, uncertain, and difficult to distinguish from the underlying gravel 
alluvium. 
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B.2 RM11E Upland Site Information 
Potential Upland Contaminant Sources  
For purposes of this RA, the RM11E upland area is defined as the adjacent land area that has 
one or more potential pathways to the RM11E Project Area. The upland area encompasses the 
shoreline properties (Figure 1-1), the current stormwater drainage area (Figure 1-2) and any 
groundwater plume that may extend beyond the stormwater drainage area. Potential upland 
sources of contaminants to the RM11E Project Area include the waterfront properties, sites with 
National Pollutant Discharge Elimination System (NPDES) permits that discharge to the RM11E 
Project Area, and Oregon Department of Environmental Quality (DEQ) Cleanup Program sites 
within the RM11E upland area. Properties within each of these categories are identified in the 
following subsections. This information is provided as context for the recontamination pathway 
evaluations in Section 5 of the RA Report.  

Waterfront Properties 
The waterfront area of RM11E has been used and is currently used for industrial and 
commercial operations. The descriptions below summarize current ownership and operations 
on the RM11E waterfront properties. Contaminants that may be associated with these 
properties may include contaminants related to historical operations (i.e., legacy sources) as 
well as current activities. 

• Sakrete Property. Central Premix Concrete Products Co., combines Portland cement and 
aggregates to be bagged and resold at the Sakrete property. Aggregates (sand and 
gravel) and cement are received in bulk quantities via truck. Aggregate is unloaded on 
the ground into bunker areas, while the cement is pneumatically pumped into a closed 
silo vented to a bag house (Central Premix, 2012). Stormwater runoff from this property 
discharges to the river via the site’s private outfall (WR-291) or infiltrates. A small area 
of the property along NW River Street drains to the City of Portland’s (City) outfall 
OF45. The only potential site contaminant currently monitored under the site’s NPDES 
1200-Z permit is total iron; the site has a waiver for other permit monitoring 
requirements (Central Premix, 2017). 

• Property. This property was formerly a warehouse leased for commercial 
storage. The property in recent years has been in derelict condition and cited for a 
number of safety violations. The warehouse was destroyed by a fire in May 2017, and 
the property is currently vacant.3 No potential contaminants have been identified for the 
former warehouse operations, but asbestos-containing materials and likely other 
contaminants were released to the environment as a result of the recent fire and UPPR 
oil spill (see Sections 4.3 and 6.4.2). With the building now gone, stormwater presumably 
infiltrates into exposed soil and/or drains directly to the river; only a small portion of 
this property along N. River Street drains to the City’s OF45. 

• Oregon Department of Transportation (ODOT). ODOT’s waterfront property is located 
beneath the Fremont Bridge. ODOT leases this property to KF Jacobson & Co. 

                                                      
3 The Oregonian, May 10, 2017; http://www.oregonlive.com/portland/index.ssf/2017/05/prtland firefighters on scene.html  

(b) (6)
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(operations described below). Stormwater runoff from this property infiltrates and/or is 
recycled. 

• KF Jacobsen & Co. KF Jacobsen leases a portion of the Ross Island Sand & Gravel 
(RIS&G) property (see below) as well as the adjacent ODOT-owned property under the 
Fremont Bridge for its Albina Asphalt Plant. The plant is a “hot mix” asphalt plant using 
recycled asphalt, aggregate, hot asphalt, and sand to make asphalt concrete. In addition 
to receiving aggregate from the barge dock it shares with RIS&G, KF Jacobsen receives 
recycled asphalt by truck. The recycled asphalt is crushed on the site and conveyed to 
storage piles placed under the Fremont Bridge (City, 2009). Potential site contaminants 
identified during a 2009 site inspection included metals, fuels/motor oil, 
polychlorinated biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs) (City, 
2009). Stormwater runoff from this property infiltrates and/or is recycled. 

• Ross Island Sand & Gravel (RIS&G) Property. RIS&G operates a concrete batch plant 
in the southwestern portion of its property and leases the remainder to KF Jacobsen & 
Co. Aggregate raw materials are delivered by barge to this property and unloaded by 
crane to onsite storage piles. RIS&G also accepts broken concrete pavement 
(construction debris), which is loaded onto barges at the dock and transported to the 
Ross Island Lagoon for use as clean fill material. Operations include use of a river water 
pump to help make up the needed water for the concrete batch process (City, 2009). 
Potential site contaminants have not been identified for this property. Stormwater runoff 
from this property infiltrates and/or is used in the plant processes. 

• Glacier Northwest (Glacier). Glacier operates a bulk cement distribution terminal on its 
property. Bulk cement is delivered by ship, pneumatically conveyed to the storage 
buildings (15 silos and 1 dome), and then loaded into customer trucks and railcars for 
offsite delivery. The property includes a maintenance facility, which is used for basic 
repair, service, and fueling of onsite equipment, and administrative buildings that serve 
as Glacier’s regional headquarters. No manufacturing or processing occurs at this 
property. Stormwater runoff from property discharges to the river via Glacier’s three 
stormwater outfalls (WR-350, WR-351, and WR-352) after going through 
StormCeptorsTM that address solids and contaminants (APEX, 2014). One additional 
outfall at this facility (WR-353) was a non-stormwater outfall that discharged only non-
contact cooling water; the non-contact cooler water has been redirected to the sanitary 
system, and outfall WR-353 is no longer in use (APEX, 2016a). Stormwater discharges 
from the site have been monitored for various contaminants of concern (COCs) as part 
of ongoing source control evaluation under DEQ oversight. 

• Unkeles Family, LLC, Property. This property is used as artists’ studios. No site 
contaminants have been identified for this property (City, 2011a). Stormwater runoff 
drains to the City’s OF43. 

• Cargill Property. TEMCO, LLC, operates a grain elevator and terminal (Irving terminal) 
on this site. The facility provides interim bulk storage for transfer of grain to and from 
trucks, rail cars, barges, and ships. Major features on the property are reinforced 
concrete grain silos, conveyor systems, enclosed grain processing, a rail grain dump 
station, a truck grain dump station, and shipping and unloading equipment (Black & 



FINAL Recontamination Assessment Report: Appendix B 

   PAGE B-5 

Veatch, 2011). Potential site contaminants identified for the site’s stormwater source 
control evaluation include metals, PCBs, herbicides, pesticides, volatile organic 
compounds (VOCs), PAHs, and phthalates (Foth, 2014; MFA, 2016a). Stormwater runoff 
from this property primarily drains to the site’s three active private outfalls (Cargill 
Outfalls #2/WR-341, #5/WR-344, and #6/WR-345); the northernmost portion of the site, 
which is primarily used for parking and vehicle traffic, drains to the City’s OF43 or 
infiltrates (MFA, 2016b). All of these outfalls discharge to the RM11E Project Area except 
for WR-345, which is upriver. 

NPDES-Permitted Facilities 
Four upland sites have active NPDES industrial stormwater discharge permits for discharge to 
outfalls in the RM11E Project Area: Central Premix (Sakrete property), KF Jacobsen & Co. 
(RIS&G property), TEMCO (Glacier), and Cargill. The Union Pacific Railroad (UPRR) Albina 
Yard also has an active 1200-Z permit, and although it has no direct discharges to the RM11E 
Project Area, the southernmost portion of this site drains to the City’s OF45. Facilities with 
current NPDES permits are included in Figure 4-2. 

DEQ Cleanup Program Sites 
The DEQ Cleanup Program provides oversight to sites that are involved in investigation and 
remediation of hazardous substances. Eleven Cleanup Program sites (including those no longer 
active in the program) are located within the RM11E upland area (see Figure 4-2 and Table 4-1). 
Table 4-1 identifies each of these sites, the applicable pathways, and the corresponding source 
control status. Additional information regarding these sites is provided below, including 
known or potential site contaminants. In its Portland Harbor Upland Source Control Summary 
Report (DEQ, 2016a), DEQ concludes that with one exception (the groundwater pathway at the 
Tarr, Inc., facility), all pathways from upland sites to the river in the Albina georegion are low 
priority for source control, and that the potential for each of these sites to recontaminate the 
river is low.4 In fall 2018, DEQ identified a failing retaining wall on the south side of the

property as an additional potential source that is not sufficiently assessed or controlled 
(Table 1-3). DEQ is reportedly working with ODOT to implement abatement measures to 
prevent migration of the wall fill material (asphalt grindings) to the river (EPA and DEQ, 2018; 
Appendix A). In addition, a property at 2100 N. Albina Street (in City Basin 43) entered the 
DEQ Cleanup Program in 2018 to conduct a source control evaluation as part of a DEQ 
Prospective Purchaser Agreement (DEQ, 2018b). 

Closed Sites (Source Control Decisions or equivalent have been issued or are not applicable) 
 

• PacifiCorp Albina Substation and Other Albina Area Properties (part of the 
PacifiCorp Albina Riverlots site, Environmental Cleanup Site Information [ECSI] 
#5117). The Albina Substation is an unmanned active transmission and distribution 
substation where incoming 115-kilovolt (kV) transmission lines are stepped down to 11 
kV for distribution to residential, commercial, and other customers within a portion of 
downtown Portland via submarine cables that cross the Willamette River. The 
substation is located on a three-square block area between N. Lewis and N. Harding 
Avenues, and N. River and N. Randolph Streets. Extensive source control activities were 

                                                      
4 DEQ’s report (DEQ, 2016a) does not identify or discuss several Cleanup Program sites that are in the Albina georegion. 

(b) (6)
(b) (6)
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conducted to remove residual levels of PCBs in erodible soils surrounding the substation 
properties and to prevent stormwater from migrating beyond the site boundary. 
PacifiCorp also abandoned one former onsite stormwater drainage connection to the 
City’s OF44 conveyance system. Following completion of the source control measures 
(SCMs), PacifiCorp conducted performance monitoring to evaluate the effectiveness of 
these measures. DEQ has concluded that the substation site is adequately characterized 
and that SCMs have effectively addressed the stormwater pathway. DEQ also excluded 
groundwater-to-surface water migration as a potential pathway to the river based on the 
available information. Based on its finding that the substation does not appear to be a 
current or reasonably likely future source of contamination to the river (provided 
ongoing implementation and maintenance of effective stormwater control measures), 
DEQ issued a Source Control Decision for the substation in 2017. The Source Control 
Decision also covered nearby properties historically owned or operated on by 
PacifiCorp (collectively, with the substation, referred to as the “PacifiCorp Albina Area 
Properties”) (DEQ, 2017b). 

• Ross Island Sand & Gravel (ECSI #5577). The RIS&G site was entered into the Cleanup 
Program based on elevated contaminant concentrations in adjacent river sediment. 
However, based on a subsequent review of information, DEQ determined that because 
the site has been used exclusively for sand and gravel operations since the early 1900s 
and its stormwater is managed under an NPDES permit, that no source control 
evaluation was required (DEQ, 2011a). DEQ has concluded that there are no current 
contaminant sources or pathways from this site to the river (DEQ, 2016a). EPA and DEQ 
are planning to further evaluate the riverbank of this property to confirm that it 
represents a low recontamination concern (EPA, 2018). 

• Tucker Building (ECSI #3038). This site historically was used by the electrical supply 
and service industry, resulting in contamination of the site with petroleum 
hydrocarbons, PAHs, and PCBs. The site was remediated and redeveloped by the City 
in 2002 as a paved right-of-way for an overpass ramp and paved parking. DEQ issued a 
Conditional No Further Action (NFA) determination in 2004, conditioned on the 
continued presence of the vehicle ramp which acts as an effective site cap (DEQ, 2004). 
Additional source control actions completed at the site include removal of the historical 
stormwater collection system at the site and cleaning of the stormwater collection 
system adjacent to the site (City, 2010a). DEQ has concluded the stormwater pathway 
from this site is controlled and has not identified other current contaminant sources or 
pathways from the site to the river (DEQ, 2016a). 

• Valvoline, Inc. (ECSI #3215). Site investigations detected low concentrations of 
petroleum hydrocarbons, metals, VOCs, and PAHs in site soil and groundwater in 
localized areas, which were addressed by remedial activities. DEQ issued an NFA 
determination for the site in 2003 (DEQ, 2003a, 2003b) and has concluded that there are 
no current contaminant sources or pathways from the site to the river (DEQ, 2016a). 

• WR Grace (Vermiculite NW) (ECSI #2761). This site was added to the DEQ Cleanup 
Program database in 2000, when it was incorporated into a U.S. Environmental 
Protection Agency (EPA) nationwide investigation of asbestos contamination at former 
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WR Grace facilities. DEQ has concluded that there are no current contaminant sources or 
pathways from this site to the river (DEQ, 2016a). 

Sites with Anticipated Source Control Decisions 
 

• 2100 N Albina Street (ECSI #6287). This site has been developed since the late 1800s. 
Historical uses of the property include use as a machine shop, fabrication shop, boat 
engine repair shop and lumber yard. Since 1984, the property has primarily been used as 
a welding and fabrication shop specializing in heavy haul trailer suspension repairs. 
Recent investigations at the site, conducted in anticipation of site redevelopment as self-
storage facility, indicate that site soil is impacted with petroleum hydrocarbons, VOCs, 
PAHs and metals, and that groundwater is impacted with hydrocarbons, PAHs, arsenic 
and lead. Based on these findings, the site entered the DEQ Cleanup Program as part of 
obtaining a DEQ Prospective Purchaser Agreement (PPA). Under the terms of the PPA, 
additional groundwater data are being collected at the site, and then a source control 
evaluation will be conducted. The groundwater and stormwater pathways will be 
evaluated as part of the source control evaluation. (DEQ, 2018b; GeoDesign, 2018). 

• Glacier Northwest (ECSI #5449). The Glacier facility is described above under 
Waterfront Properties. Glacier initiated a source control evaluation in 2011, which 
included evaluation of the stormwater, bank erosion, groundwater, and overwater 
pathways (APEX, 2014). Glacier’s source control evaluation concluded that the 
groundwater pathway is a low priority for source control based on evaluation of the 
RM11E groundwater data. The overwater pathway also was identified as a low priority 
based on the primary material handled at the site (cement) and best management 
practices (BMPs) in place to minimize potential releases to the river (APEX, 2014). 
Evaluation of the bank erosion pathway indicated metals, PCBs, PAHs, pesticides, and 
dioxins/furans locally exceeded screening levels, but the bank erosion pathway was 
determined to be a low priority for source control, based on factors including armoring 
of the majority of the riverbank and low potential for erosion or bank movement (ERM, 
2013; APEX, 2014). However, a small unarmored area along the southern bank remained 
potentially subject to erosion (DEQ, 2015). This small area was stabilized in 2015; this is 
the only section of RM11E riverbank that has been determined to need SCMs (DEQ, 
2016a). Results of the stormwater source control evaluation detected metals, PCBs, 
PAHs, and phthalates (APEX, 2014). Stormwater line cleanout, StormCeptorTM 
installation, and BMPs have been implemented to address contaminant concentrations 
in site stormwater discharges (APEX, 2016a), and additional stormwater monitoring has 
been conducted at the request of DEQ (DEQ, 2015) to confirm the effectiveness of these 
measures. DEQ anticipates issuing a Source Control Decision for this site pending 
completion of the effectiveness monitoring (DEQ, 2016a). 

• Union Pacific Railroad (UPRR) Albina Yard (ECSI #178). This site is a large railroad-
switching yard, railroad operations, and maintenance facility in operation since the late 
1800s (CH2M HILL, 2012). All but the southernmost portion of the yard is located 
downriver of the RM11E study area, and UPRR-owned stormwater outfalls do not 
discharge to RM11E. Industrial operations at the site have primarily occurred in the 
southern portion of the site (CH2M HILL, 2012), but both the north and south yard areas 
were subject to remedial action to address contamination by metals, hydrocarbons, 
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PCBs, and PAHs (DEQ, 2012a). Two small groundwater plumes have been delineated in 
the south yard area, but they have been controlled and do not reach the river (DEQ, 
2016a). DEQ has issued an NFA determination for site soil and groundwater (DEQ, 
2014a). This DEQ Cleanup Program site also includes some UPRR-owned parcels under 
and just north of the Fremont Bridge that are currently used for UPRR employee parking 
or are vacant; these parcels are within the stormwater drainage area for the City’s OF45 
(CH2M HILL, 2012). A work plan was developed to investigate possible stormwater 
discharges from the UPRR-owned parcels that drain to OF45 (CH2M HILL, 2012), but 
the status of data collection under this work plan is unknown. DEQ has indicated that a 
Source Control Decision is anticipated following site stormwater source control 
effectiveness monitoring (DEQ, 2016a). 

• Cargill-Irving Grain Elevator (ECSI #5561). The Cargill facility is described above 
under Waterfront Properties. Cargill’s source control evaluation for this site is in 
progress. Stormwater sampling results presented in Cargill’s 2014 Stormwater Source 
Control Evaluation report (Foth, 2014) indicated sources of metals, PAHs, and total 
suspended solids (TSS) potentially warranting source control. Based on these findings 
and data gaps identified by DEQ, DEQ requested that Cargill conduct additional 
stormwater sampling and incorporate the findings into a revised Source Control 
Evaluation report (DEQ, 2014c). Cargill has since implemented additional SCMs 
including stormwater treatment at all outfalls and elimination of three of the former site 
stormwater outfalls (DEQ, 2016d). Cargill’s revised Source Control Evaluation report is 
anticipated to include further evaluation of the effectiveness of the site’s stormwater 
SCMs, as well as source control evaluations of the bank erosion and groundwater 
pathways (DEQ, 2014c). 

•  Site (ECSI #5910). Following the fire on the property in May 2017, EPA 
conducted an emergency response at this site and the riverbank and upland portion of 
this site were covered with crushed rock to control migration of contaminants to the 
river. This site was not yet in the Cleanup Program at the time DEQ issued its most 
recent Portland Harbor Upland Source Control Summary Report (DEQ, 2016a); however, 
EPA has indicated that sources are sufficiently controlled at this site (EPA, 2018). 

Active Sites with Pathways Still Uncontrolled 
 

• Tarr, Inc. (ECSI #1139). The Tarr property has been a solvent distribution facility since 
the early 1960s and used to store and handle chlorinated and non-chlorinated solvents, 
lubrication oils, and fuels (APEX, 2016b). Tarr is no longer leasing the property; the new 
tenant only handles lubricating oil and operates a cardlock. Operations included three 
warehouses, a maintenance shop (leased to a third party for unrelated activities), a 
diesel and gasoline fuel dispenser, and three aboveground storage tank farms. 
Chlorinated solvents were handled only in pre-packaged drums (Ash Creek, 2011). Tarr 
has conducted remedial and investigation activities to address contamination of 
subsurface soil and groundwater with chlorinated solvents (APEX, 2014). Based on 
groundwater data indicating the site-related solvent plume likely extends to the 
Willamette River at concentrations above risk-screening criteria, DEQ has designated the 
site as a medium priority for source control (DEQ, 2016a). The groundwater pathway is 

(b) (6)
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the only potentially complete pathway to the river DEQ identified for this site in its 
Portland Harbor Upland Source Control Summary Report (DEQ, 2016a). 

Stormwater Outfalls and Source Control Status  
 
Discharges from the six private outfalls that discharge to the RM11E Project Area (Sakrete, 
Cargill and Glacier outfalls) are being addressed under NPDES permits and/or DEQ Cleanup 
Program oversight, as indicated in Table 5.3-1. Source identification and control for the 
remaining four outfalls in the RM11E Project Area (ODOT’s outfall WR-306 and the City’s 
outfalls OF43, OF44, and OF45) are being addressed as part of broader investigations being 
conducted under separate agreements with DEQ; the status of these broader investigations is 
summarized below. (Note that additional information on active outfalls in the RM11E Project 
Area, including physical descriptions of the conveyance systems and associated drainage areas, 
is provided in Section 5.3.2) 

• City’s Portland Harbor Outfall Project (ECSI # 2425). The City operates and maintains 
OF43, OF44, and OF45 and the associated conveyance systems. Former Outfall 44A, 
which also formerly discharged to the RM11E Project Area, was abandoned in 2015 and 
is no longer active. Upland source identification and control in the drainage basins for 
these outfalls is being addressed as part of the City’s Outfalls Project, a remedial 
investigation of all the municipal stormwater conveyance systems discharging to the 
Portland Harbor Superfund Site (Portland Harbor) under an intergovernmental 
agreement (IGA) with DEQ (DEQ, 2003c). As part of the Outfalls Project, the City 
completed numerous basin-specific investigations and source control recommendations, 
including in Basins 43, 44, 44A, and 45 (City, 2008, 2011a, 2011b, 2011c, 2012), and a 
harbor-wide stormwater evaluation that included sampling of discharges from these 
basins (City, 2010b). Under a separate program, the City completed the eastside 
combined sewer overflow (CSO) abatement tunnel (Eastside CSO Tunnel) in 2011, and 
as a result, stormwater drainage from most of former Basins 43 and almost all of former 
Basin 44A—a total of approximately 150 acres, including several DEQ Cleanup Program 
sites5—was rerouted to the Columbia Boulevard Wastewater Treatment Plant via the 
tunnel and discharges from that facility except during the 3-year recurrence summer 
rain events, when winter flows are anticipated to exceed the Eastside CSO Tunnel 
design capacity during four events per winter, on average. As envisioned under the IGA 
with DEQ, the City referred all identified upland sources in Basins 43, 44, and 45 to an 
appropriate City, state, or federal programs for control, and the City concluded that no 
additional source controls are required in these basins (City, 2013). The City is in the 
process of stormwater monitoring in representative basins (including Basin 45) to 
demonstrate that source controls in City outfall basins collectively are effective (City, 
2016a). DEQ has indicated that stormwater from City outfalls is considered controlled, 
pending the effectiveness demonstration, and that the potential for sediment 
recontamination is considered low (DEQ, 2016a). 

• ODOT Portland Harbor Source Control Evaluation (ECSI #5437). ODOT operates and 
maintains the outfall WR-306 stormwater conveyance system, which drains portions of 

                                                      
5 Campbell Dry Cleaner/ECSI #5680, Kenton Foundry/ECSI #5758, Master Chemical/ECSI #1302, PacifiCorp Knott 
Substation/ECSI, Tarr/ECSI #1139, and Westinghouse/ECSI #4479.  
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the I-405 and I-5 freeways. Potential sources of contaminants to runoff from these 
freeway elements include bridge and roadway repair/maintenance materials, vehicular 
traffic sources (e.g., vehicle corrosion, brake wear, tire wear, exhaust), new pavement, 
and offsite sources (e.g., atmospheric deposition, soil tracked from vehicles). 
Contaminants associated with these potential sources encompass an array of 
constituents, including petroleum hydrocarbons, PAHs, metals, PCBs, phthalates, 
pesticides, and TSS (Herrera, 2015). Source investigation and control for WR-306 is being 
conducted as part of ODOT’s evaluation of its facilities that contribute stormwater 
runoff to Portland Harbor, under an agreement with DEQ. ODOT’s Stormwater 
Assessment (Herrera, 2015) included stormwater sampling at location WR-306A to 
characterize COCs for WR-306 discharges. Evaluation of the stormwater data indicated 
the following contaminants were of “medium” or “high” levels of concern for ODOT 
drainage to WR-306: several metals (arsenic, aluminum, cadmium, copper, manganese, 
and zinc), certain PAHs; PCBs; bis(20ethylhexyl)phthalate (BEHP); and two chlorinated 
pesticides (alpha-BHC and dieldrin) (Herrera, 2015). ODOT’s Portland Harbor Source 
Control Evaluation was ranked as a high priority for source control (DEQ, 2016a). 
During the course of this investigation, ODOT has conducted sampling of stormwater, 
stormwater solids, and bridge paint to characterize contaminant concentrations in runoff 
from its facilities, including WR-306 (Herrera, 2015; The Intelligence Group, 2013). 
Results indicate measures to remove pollutants from stormwater prior to discharge are 
warranted (DEQ, 2016a). For WR-306 specifically, ODOT has proposed to control 
contaminant concentrations in discharges from the outfall through a combination of 
SCMs, including highway sweeping, catch basin cleaning, pipe investigations and 
repair/cleanings, and maintenance/evaluation of the stormwater treatment unit that is 
designed to remove solids from runoff from a portion of the drainage area for WR-306 
(Herrera, 2017). ODOT currently is implementing an effectiveness monitoring and 
stormwater source control evaluation (Herrera, 2017). DEQ has indicated that until 
SCMs are implemented and demonstrated to be effective, ODOT’s highways and 
bridges in Portland Harbor are considered uncontrolled with a medium potential for 
recontamination (DEQ, 2016a). 
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B.3 Status of Upriver Investigations and Cleanup Sites 
Although RM11E is the sediment management area (SMA) located farthest upriver within the 
Portland Harbor, additional cleanup sites have been identified beyond the upriver boundary of 
Portland Harbor. Contaminated sediment from these areas could be mobilized when cleanup 
work is conducted, or during extreme flooding and/or scour events. This section discusses 
studies conducted upriver of Portland Harbor in the Downtown Reach (RM 11.8 to RM 16.6) 
and Upriver Reach (RM 16.6 to Willamette Falls) and the status of potential upriver cleanup 
sites. Implementation of the cleanup actions noted below is anticipated to address the most 
contaminated bedded sediment concentrations within the Downtown Reach. 

In 2008, Phase I of a Downtown Portland Sediment Characterization (DPSC) was conducted as a 
collaborative effort by DEQ, the City, ZRZ Realty Company, Portland General Electric (PGE), 
PacifiCorp, and TriMet. Sampling included 81 surface and 36 subsurface sediment sample 
locations. Analytes included PCB Aroclors, butyltins, dioxins/furans, metals, pesticides, PAHs, 
SVOCs, and total petroleum hydrocarbon (TPH). Results were presented in a Field and Data 
Report (GSI, 2009). Based on the results of the Phase I characterization, DEQ identified nine 
focus areas for further investigation. In March 2010, PGE led an investigation of two of the nine 
focus areas located near current or historical PGE facilities (RM 13.1E and RM 13.5E) (URS, 
2011). The status of these two focus areas is discussed below in this section (PGE Willamette 
River Sediment Investigation [ECSI #5249]). 

The remaining seven focus areas6 were evaluated further as part of a follow-up investigation 
(DPSC Phase II). Results were presented in the Phase II Field and Data Report (GSI and Hart 
Crowser, 2010). Based on the results of DPSC Phase I and II, DEQ concluded that overall the 
Downtown Reach did not pose a significant ongoing source of contamination to Portland 
Harbor (DEQ 2011b). This conclusion was reached because the average concentrations observed 
in surface sediment in the Downtown Reach were lower than those observed in Portland 
Harbor and lower than the preliminary remediation goals (PRGs) that were proposed at the 
time. Since issuance of the Portland Harbor Record of Decision (ROD) in 2017, it has become 
evident that although the Downtown Reach surface weighted average concentration (SWAC) is 
less than the Portland Harbor SWAC and remedial action levels (RALs), the average 
concentrations for some COCs do exceed the Portland Harbor ROD cleanup level (CUL) for 
Portland Harbor. For example, the total PCB SWAC of 28 micrograms per kilogram (ug/kg) 
reported for the Downtown Reach (minus the capped data at Zidell) is lower than the Portland 
Harbor nearshore RAL of 75 ug/kg, but greater than the CUL of 9 ug/kg. While some of the 
cleanup projects discussed below will lower this overall SWAC, closer evaluation of sediment 
concentrations entering Portland Harbor is necessary for evaluating recontamination as it 
relates to CULs (see Section 6.2.2). 

Since of the DPSC Phase II report was prepared in 2010, investigations and feasibility studies 
have been completed for localized areas of contamination identified in the RA Report, and 
cleanup remedies were implemented; however, a few areas remain outstanding. A summary of 
completed cleanups and completed or ongoing investigations is provided below with locations 
shown in Figure B.3-1. 

                                                      
6 The remaining seven focus areas were identified as RM 12.1E, 12.4W, 12.5E, 12.9W, 13.3E, 14.1W, and 15.1E (Field and Data 
Report DPSC Phase II; GSI and Hart Crowser, 2010). 
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Investigations and remedial actions for the following areas have been implemented: 
• PGE Station L (ECSI #151, RM 13.5E). PGE stored electrical equipment at the site 

between the mid-1930s to 1970s. Investigations identified PCBs, petroleum, and metals 
in soils; PCBs in river sediment; and BTEX and metals in groundwater (DEQ, 2011b). 
Sediments were dredged and capped, and DEQ issued a Certificate of Completion for 
the sediment cleanup in April 1991. The average residual PCB concentration in sediment 
was 8 ug/kg (DEQ, 2011b). Monitoring of the sediment cap is ongoing through 2020. 
Upland investigation (Phase III) for hazardous substance releases was also completed; 
DEQ issued a Certificate of Completion for this phase in 1993. DEQ issued an NFA 
determination in 1994, although groundwater treatment activities were still underway 
(DEQ, 2011c). 

• Ross Island (ECSI #2409, RM 15.4E). RIS&G mined gravel from the lagoon between 
1926 and 2001. Beginning in 1980, RIS&G was required to reclaim the mined area and 
began importing fill. In at least five cases, fill was contaminated. Investigations between 
1999 and 2002 found elevated concentrations of metals and PAHs in soil; PAHs in 
groundwater; and PAHs, metals, and PCBs in surface sediment. Capping was completed 
between 2005 and 2010. In 2011, DEQ issued a conditional NFA determination, 
Certificate of Completion for remedial action obligations, and a new consent order for 
long-term monitoring and maintenance of the completed remedy. Annual monitoring 
reports have been issued since 2012 (DEQ, 2011d, 2016c). 

• Central District Greenway Trail (ECSI #5277, RM 14.1W). The site is an approximately 
1,300 feet long, waterfront parcel in the South Waterfront District of Portland. The site 
was redeveloped as a park from 2012 through 2014. Previous uses of the site included 
shipbuilding, construction/commercial/ industrial facilities that included steel and 
metal fabricating, gravel crushing, concrete production, repair shops, and electrical 
products manufacturing. Investigations found soil contaminated with metals, PCBs, and 
PAHs. DEQ approved the remedial investigation/feasibility study (RI/FS) in 2012. The 
remedial action was performed in conjunction with park construction and included soil 
and hot spot removal from the riverbank and upland areas; and placement of a 
minimum 1-foot-thick protective clean fill or hardscape over the upland and riverbank 
down to ordinary low water line. A shallow cobble beach was also constructed, which is 
underlain by a reactive core mat that prevents contaminant migration from underlying 
soils. Confirmation sampling for PCBs indicated 11 riverbank sample concentrations 
ranging from 277 to 1,640 ug/kg, (Hart Crowser, 2015) exceeding the current total PCB 
RALs and CULs for Portland Harbor. Annual cap inspections are performed in late-
summer with reporting to DEQ in January/February (DEQ, 2012b, 2017c). 

• Zidell Waterfront Property (ECSI #689, RM 13-15W). Zidell conducted ship building 
and dismantling, scrap metal operations, and other industrial businesses at the site from 
1926 to the mid-1960s. Barge building operations began in 1968 and recently ended in 
2017. A remedial investigation identified the presence of asbestos, metals, petroleum 
hydrocarbons and associated PAHs, PCBs, and tributyltin (TBT) and its degradation 
products in contaminated soil and sediment at the site. The 2005 ROD-required 
remedies include hot spot soil removal and capping in the uplands, an armored sand 
cap over contaminated sediments, and a vegetated soil cap over the site's reconstructed 
riverbank (DEQ, 2014b). 
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• PGE Willamette River Sediment Investigation (ECSI #5249). This site consists of two 
study areas (RM 13.1 and RM 13.5) located on the east bank of the Willamette River (RM 
13.1 is adjacent to the Hawthorne Bridge and RM 13.5 is adjacent to the Tilikum 
Crossing bridge.) A 2011 remedial investigation identified PCBs in surface sediment, 
and a 2014 feasibility study identified and evaluated remedial alternatives. Upland 
source control evaluations identified the Rexel-Taylor and PGE Hawthorne building 
sites as potential contaminant sources to the RM 13.1 study area, and PGE Station L as a 
potential contaminant source to the RM 13.5 study area. SCMs were completed at these 
locations and no known significant upland sources of contamination are currently 
discharging to either study area. The remedial action selected in the 2015 ROD requires 
the installation of two separate isolation caps. The RM 13.5 cap was completed in 2015 
and the RM 13.1 cap was completed in 2017 (DEQ, 2017d). 

 
Feasibility Study is complete at: 

• Portland Gas Manufacturing Site (Former) (ECSI #1138, RM 12.1W). Manufactured gas 
constituents including VOCs, PAHs, metals, and cyanide were observed in 
groundwater, with significant sediment contamination detected off of Blocks 4, 5, and 
21. Two rounds of sediment investigation were completed (sediment, porewater and 
river water sampling, seismic profiling and a diver survey), and the extent of riverbed 
contamination generally defined. A comprehensive groundwater source control 
investigation was completed, and an Integrated Sediment Investigation/Source Control 
Evaluation Report was completed in 2013 (a supplement was completed in 2014). Risk 
screening identified elevated concentrations of manufactured gas plant contaminants in 
both upland groundwater and sediment adjacent to the site. An integrated FS report was 
finalized in 2016, which included additional porewater and seepage rate measurements, 
and cores to better delineate sediment impacts (DEQ, 2017e). Proposed remedy elements 
include hot spot removal, an activated carbon cap and cover, and monitored natural 
recovery (MNR) and enhanced MNR (Wyatt and Hafley, 2018). The Portland Harbor 
ROD was approved in July 2017, and Pre-Design Work Plan was completed in October 
2017; it included an updated bathymetric survey, diver survey, and sediment collection. 
Formal design work will begin in 2018 (DEQ, 2017e). 

 
Source control/shoreline cleanup are complete at: 

• Crescent Park Site (ECSI # 5547, RM 13.2E-13.3E). Located at 1701 SE Water Ave., the 
site was formerly owned by PGE and is part of the Eastbank Riverfront Site. Since 2012, 
it has been owned by Portland Development Commission (PDC; now called Prosper 
Portland), and leased to the Oregon Museum of Science and Industry for storage and 
classrooms. Sampling at the site identified heavy metals and PCBs in sediment collected 
from an onsite drywell, and heavy metals and low-level petroleum hydrocarbons and 
associated constituents in shallow soil7. Upland soil, groundwater, riverbank, and 
stormwater source control investigations were completed. DEQ issued an NFA 

                                                      
7 Groundwater was slightly impacted by leaking underground storage tanks (USTs) located adjacent to the east and upgradient 
from the site. Groundwater remediation activities were conducted at the east-adjacent site and DEQ subsequently issued an NFA 
determination. Groundwater sampling conducted at the subject property since the cleanup has not verified if petroleum 
hydrocarbons were still present in groundwater. 
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determination in 2012. Although stormwater and catch basin solids concentrations were 
above Portland Harbor Joint Source Control Strategy (JSCS) screening levels, they were 
relatively low, and PDC agreed to implement ongoing BMPs (DEQ, 2012c).  

 

DEQ is conducting, or has requested from the City and ODOT, follow-up characterization work 
in the following areas: 

• Lower Downtown Reach is a surface sediment investigation centered at RM 12.1 and 
RM 12.6, in the vicinity of ODOT outfalls WR309, WR314, and WR315, and City outfalls 
OF36, OF37, and OF40. The City and ODOT anticipate collected samples in April 2018, 
for: PCB congeners, arsenic, cadmium, copper, lead, manganese, mercury, zinc, PAHs, 
phthalates, organochloride pesticides (high resolution method), and conventional 
parameters.  

• RM 16.5 Sediment Characterization is a surface sediment investigation between RM 
16.1 and RM 16.6, and is intended to fill data gaps and identify potential sources of PCB 
concentrations in fish tissue. Sediment samples were collected in late November 2017 
and analyzed for: PCBs, PAHs, dioxins/furans, DDx (a sum of DDD, DDE, and DDT), 
metals, diesel-range petroleum hydrocarbons, pentachlorophenol, BEHP, TBT, and total 
organic carbon. Polybrominated diphenyl ethers (PBDEs) were analyzed in one sample 
area. Sample results are pending and will be reported in the Final Field Sampling and Data 
Report (GSI and Hart Crowser, 2018a). 

• Upriver Reach Sediment Characterization is a surface sediment investigation to 
identify remaining potential source areas within the Lower Willamette Watershed, from 
the Sellwood Bridge at RM 16.6 to Willamette Falls at approximately RM 26. Ten areas 
were identified for characterization based on review of available historical data, and 
proximity to potential sources. An evaluation of data collected prior to this study is 
presented in the Final Upriver Reach Sediment Characterization Work Plan (DEQ, 2017a). 
Samples were collected in early December 2018 and analyzed for: PCBs, PAHs, 
dioxins/furans, DDx, metals, chlorinated pesticides, diesel-range petroleum 
hydrocarbons, pentachlorophenol, BEHP, PBDEs, and conventional parameters. Sample 
results are pending and will be reported in the Final Field Sampling and Data Report (GSI 
and Hart Crowser, 2018b). 
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B.4 CapSim Model Simulations and Results 
This two-phase (dissolved and particulate phases) modeling effort is to address whether the 
PCBs in sediment can be reliably capped given the groundwater flux through the existing 
sediments. It is not an attempt to design a cap, but only to show whether one can reasonably be 
designed on the basis of this preliminary work; in areas where capping is the selected remedy 
within the RM11E Project Area, additional data would be required or valuable in cap design. 
This modeling effort simulates a hypothetical cap within the SMA. A range in input parameters 
is used to simulate a range in conditions. These are summarized in Table B.4-1 and described 
below. Model runs include conditions considered to be representative and conditions that 
represent a more conservative approach.  

Key Input Parameters 
Contaminant Properties 

• Organic Carbon Partition Coefficient. Of the contaminant properties, the organic 
carbon partition coefficient is the most important in terms of contaminant transport out 
of sediment into a cap or surface water. For the purposes of evaluating recontamination 
potential, total PCBs are simulated instead of modeling the 209 congeners or 4 Aroclors. 
The contaminant properties for total PCBs present in any particular sample would be 
based on the prorated contribution of each PCB present in the sample.  

To keep this modeling effort streamlined as appropriate for estimating recontamination 
potential, PCB 105 as the middle of the 209 congeners, represents a mid-range molecular 
weight congener with properties that are reasonable to use to represent total PCB 
properties8. The literature value (provided in the CapSim database) for organic carbon 
partition coefficient for PCB 105 is 5.67 log (L/kg). As discussed above, the site-specific 
organic carbon partition coefficient calculated from the Massachusetts Institute of 
Technology (MIT) porewater sampling data, ranges from 6.6 log (L/kg) at the mid-range 
of the PCBs for PW001 to 7.6 log (L/kg) for the mid-range PCBs for PW004 (Figure 6.3-
1). To provide a lower organic carbon partition coefficient for a more mobile PCB 
congener that might be present in a potential mixture of congeners, the literature value 
for PCB 75 was used. Therefore, a range of organic carbon partition coefficients from 
5.17 log (L/kg) to 7.6 log (L/kg) was used in the modeling effort. 

• Water Diffusivity. Water diffusivity (Dw) represents the diffusivity of the pure 
contaminant in water in square centimeters per second (cm2/s). Values of Dw are 
typically 10-5 to 10-6 cm2/s for sediment contaminants (Reible, 2014). The database 
default values were used in modeling for PCB 75 and PCB 105, respectively. This 
parameter has a minimal effect on the outcome. 

• PCB Concentrations. The model can use either sediment concentrations to calculate a 
porewater concentration using equilibrium partitioning equations, or measured 
porewater concentrations. For the purposes of estimating the potential for 

                                                      
8 Note that the congeners present in sediment samples collected prior to the porewater investigation had PCB congener 
distributions that were weighted more heavily, toward those congeners typical of an Aroclor 1260. The congeners present in the 
sediment samples collected from the locations where PE samplers were located, were weighted more heavily toward some of the 
lighter PCBs (Final Porewater Characterization Report; SEE et al., 2015). Depending on the locations of capping, design may be 
conducted using more site-specific congener groupings to estimate partition coefficients. 
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recontamination, PW004 is used as a location with higher sediment concentrations 
within the SMA and is a location where valid passive porewater data are available. The 
passive porewater concentration measured by MIT at PW004 was estimated at 35 
nanograms per liter (ng/L). The sediment concentration at this location was 1,271 
ug/kg, which represents one of the higher sediment concentrations in the SMA. As part 
of the Final Porewater Characterization Report, porewater concentrations were calculated 
using the one-carbon and two-carbon equilibrium partitioning models. The equilibrium 
partitioning two-carbon model calculated a porewater concentration as 151 ng/L for the 
sediment sample from PW004; this result is higher than the sediment-exposed PE 
estimated concentration of 35 ng/L. The surface-weighted sediment concentration 
within the SMA is 423 ug/kg total PCBs. CapSim allows the user to input either 
sediment or porewater concentrations into the model. When a sediment concentration is 
used as the input parameter, the model calculates the associated porewater 
concentration using literature derived equilibrium partitioning coefficients. Therefore, 
using the estimated passive porewater concentration (35 ng/L) from the site-specific 
field study and two-carbon calculated porewater concentration (151 ng/L) from PW004 
for the recontamination modeling effort is considered conservative for evaluating 
recontamination by transport through a hypothetical cap within the SMA.  

Layers and Material Properties 
Capping material was assumed to be sand or similar material. The effective porosity is 
estimated at 0.4 and the bulk density at 1.6 grams per cubic centimeter (gm/cm3). A range of 
0.001 to 0.01 was used for the fraction organic carbon in the capping material. This was to 
simulate a cap with low organic carbon and one with organic carbon added at approximately 1 
percent.  

Empirical data were used where possible as input for the sediment layer. Bulk density was 
measured at 1.55 gm/cm3 on Core C023-B, and that coincides with PW0049. This core was 
composed of approximately 70 percent fine to medium sand. 

The dispersivity is a difficult parameter to estimate, but it is essentially the scale of 
heterogeneities in the layer. In general, it is best to use a fraction of the layer thickness (e.g., 10 
percent of the layer thickness). Dispersivity is a parameter that is relevant with an advective 
component, such as groundwater upwelling. As recommended in the CapSim guidance, 10 
percent of the layer thickness is used to estimate dispersivity. 

Groundwater Seepage 
The seepage velocity is used in understanding the potential for groundwater to be a transport 
mechanism for COCs into the river and river sediments. Seepage velocities from Portland 
Harbor measured using in situ seepage meters (or other in-river equipment) were fairly 
consistent throughout the study area, with data ranging from 0.7 to 2 cm/day (Integral, 2006). 
These measurements were collected at locations where maximum groundwater discharge was 
expected and during the time of year when groundwater flow into the river was also expected 
to be at its maximum. The objective of the work was to characterize impacts from the discharge 
of contaminated groundwater from upland sources into the river. The data were not intended to 
be used in the design of a site-specific remedy, and are biased high. Zidell is a site located a few 
miles upstream from RM11E and represents a location where seepage was estimated using 
                                                      
9 Bulk density was not measured at the core that coincides with PW001. 
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sediment permeability and gradient data. At Zidell, as approved by DEQ (DEQ, 2009; MFA, 
2009), site-specific seepage velocity estimates (seasonally adjusted), using permeability data 
from sediment samples collected offshore of Zidell and using gradients measured from onsite 
groundwater monitoring wells, were used for the design of the Zidell sediment cap. The low 
seepage rate (0.043 cm/day) was applied for 9 months of the year, and a high rate (0.13 
cm/day) was applied for the remaining 3 months. Because these values are all positive 
(discharging), a yearly weighted average of 0.065 cm/day (23.7 cm/year) was used in the 
Sediment Cap Isolation Modeling at Zidell.  

Groundwater seepage into the river along the RM11E site was calculated using the available 
monitoring data. Seepage velocity (vs) can be described as: 

𝑣𝑣𝑠𝑠 =
𝐾𝐾𝐾𝐾
𝑛𝑛𝑒𝑒

 

where K is the hydraulic conductivity (feet/s), i is the hydraulic gradient 
(dimensionless), and ne is the effective porosity (dimensionless).  

• Gradients. Groundwater gradients based on limited data, immediately adjacent to the 
river vary with the Willamette River stage and were observed to range from 0.006 
foot/foot in MW005, at the northern end of the RM11E Project Area, to 0.027 foot/foot in 
MW004 at the southern end of the RM11E Project Area (Table 5.2-1). These 
measurements were collected manually when the tidal stage in the river was lowest and, 
therefore, are biased high and do not represent the average annual gradient to the river. 

Given that the river is a controlling and dynamic hydraulic boundary, the groundwater 
gradients just upgradient of the immediate riverbank are generally flatter and less 
dynamic than those observed immediately adjacent to the river, which vary significantly 
with the river stage. In comparing the manual water level measurements between the 
upland MULT 89881 monitoring well and the MW005 monitoring well (on the northern 
end of the Glacier facility), an average groundwater gradient of 0.0015 was calculated. 
That gradient is considered more representative as an average groundwater flux to the 
river across the RM11E site; it is also consistent with the hydraulic gradients observed 
by Tarr’s studies where it was 0.001 foot/foot in the vicinity of Mississippi Avenue and 
nearly flat west of Railroad Street (DEQ, 2016e). Tarr’s studies also found there are no 
appreciable vertical gradients observed between the shallow, intermediate, and deep 
monitoring wells. Therefore, for the purposes of this modeling effort, the upland well 
data where the estimated hydraulic gradient to the river is approximately 0.0015 
foot/foot were used for the calculation of seepage velocities.  

• Hydraulic Conductivity. There are no hydraulic conductivities available for the site. The 
hydraulic conductivities should be representative of the sediment through which the 
advective flow is occurring. The sediment is primarily composed of silt and fine to 
medium sand with some gravel, which would have an average hydraulic conductivity 
between 1 X 10-4 and 1 X 10-3 cm/s (8.6 to 86 cm/day; Freeze and Cherry, 1979).  

• Effective Porosity. Effective porosity values were estimated on the basis of the range of 
values for unconsolidated deposits provided by Freeze and Cherry (1979), and ranged 
from 0.30 to 0.60. The actual porosity is unknown, but likely falls between these two end 
points. For the purposes of estimating the widest range of potential seepage rates, the 
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lowest porosity values were combined with the highest gradient values (and vice versa) 
in the equation for groundwater seepage velocity (vs) described previously. 

Using the available data for the RM11E site, as described above, the seepage velocities range 
from approximately 10 to 150 cm/year. The CapSim model uses Darcy velocity, which in 
modeling the one-dimensional velocity of groundwater upward through the sediments can be 
expressed by the hydraulic conductivity of the sediments times the gradient. Therefore, the 
Darcy velocity ranges from approximately 5 to 50 cm/year.  

CapSim v3.6 Results 
Two types of simulations were completed. Four model simulations (Runs 1 through 4) were run 
to examine the potential for recontamination of a sediment cap from flux through the 
contaminated sediments. One model simulation (Run 5) was conducted to look at the estimated 
concentrations entering surface water from outside the SMA to determine the potential to 
recontaminate an adjacent sediment cap. The information for the five model runs is presented in 
Table B.4-2.  

Simulation Runs – Capping 
 
Run 1. This run was conducted to simulate what are considered to be representative conditions 
with a 2-foot sediment cap with low organic carbon content (e.g., native sand material). This run 
showed that after 100 years, PCBs would not reach surface water.  

 
Run 1 Simulation 
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Run 2. This run simulated a more conservative case using PCB 75 to represent a more mobile 
total PCB mixture and increased the Darcy flow to 50 cm/year, which represents the more 
permeable sediments in the river. Other parameters were left the same as in Run 1. The results 
of Run 2 show that PCBs begin to reach the upper portion of the cap within 100 years. 

 
Run 2 Simulation 
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Run 3. Run 3 was the same as Run 2; however, 1 percent carbon was added to the cap material. 
This shows that the addition of a small amount of carbon significantly reduces the transport of 
PCBs through the sediment cap even in areas where the advective flow may be higher. 

 
Run 3 Simulation 
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Run 4. This simulation was similar to the first simulation; however, the Koc used was based on 
the MIT-measured Koc of 7.6 log (L/kg) for PW004 and the Darcy flow was increased to 50 
cm/year. The run shows that areas where advective flow may be higher are offset by higher 
organic carbon partition coefficients as were measured at the site.  

 
Run 4 Simulation 

 

Comparison of Runs 1 through 4.  

Table B.4-2 presents the input parameters used in each of the four capping model simulations 
(Runs 1 through 4). Simulation 4, where the highest PCB average partition coefficient was used, 
shows the least mobility even with the higher groundwater flux and lower PCB concentrations 
in porewater. The highest mobility results are observed in Model Simulations 2 and 3 where the 
lowest average PCB partition coefficient and the higher PCB porewater concentration and 
groundwater flux are used. These four capping simulations show that even in areas with 
potentially higher flux and higher concentrations, a sediment cap can be designed to isolate the 
PCBs present in the sediments. The representative simulations also show that depending on the 
area capped, a thinner cap may be sufficient to isolate PCBs because of advective flow. 

 

Run 5. Recontamination Outside of the SMA 

Run 5 was conducted to estimate total PCB concentration entering surface water through the 
area outside of the SMA. Because there was no passive porewater data for those areas, the MIT 
concentration for location PW001 was used as the porewater concentration. This concentration 
was measured in an area where the surface sediment concentration measured by MIT was 311 
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ug/kg and the passive porewater estimated at 19 ng/L. The sediment concentrations outside 
the SMA are less than 200 ug/kg and, therefore, the use of the concentration from PW001 
should be conservative. The model allows for mass transfer from the sediment into surface 
water. It also assumes that there are no PCBs initially in the overlying surface water. The initial 
concentration at time zero (because no mixing has occurred) is 19 ng/L, which is an effect of the 
modeling. With mixing and mass transfer, the concentration rapidly decreases within the upper 
portion of the sediment. After 1 year, the modeled PCB concentration at the sediment water 
interface is approximately 6 ng/L and by 5 years is approximately 0.1 ng/L, which 
approximates background concentrations of PCBs in surface water. These low levels of PCBs 
dissolved in the upper portion of the contaminated sediments are expected to be significantly 
lower upon mixing with surface water and thus not expected to recontaminate a sediment sand 
cap, especially one with low carbon content. 

 

 
Run 5 Simulation 

 

Uncertainties Evaluation 
As with any modeling exercise, the output is only as good as the information available. There is 
some uncertainty regarding the seepage rate into the river because no in-river seepage meter 
data are available for RM11E. The estimated Darcy velocity, based on the gradient toward the 
river and sediment composition (and thus literature value for hydraulic conductivity), is a good 
approximation. Seepage data could be collected prior to cap design for areas where capping is 
the selected remedy. However, if higher concentrations are dredged prior to capping, then 
given that this modeling was conducted using the higher concentrations, additional modeling 
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may show that the seepage parameter is not as sensitive with the lower concentrations left post-
dredging. Other parameters used in the modeling are considered conservative and, therefore, 
less sensitive to uncertainty in parameter values. 

Sensitivity Analysis Evaluation 
A rigorous sensitivity analysis was not conducted. Based on the four model simulations, which 
were conducted to show a range in results from representative conditions (Run 1) to a more 
conservative or worst-case simulation (Run 2) show the range in potential results. As expected, 
the addition of carbon to the cap layer in Run 3 shows the large effect on adding carbon for the 
sorption of PCBs. However, Run 1 shows that the addition of carbon may not be necessary 
depending on the condition where capping will be conducted for the final remedy. The final 
run shows the effect of higher organic carbon partition coefficient resulting in the PCBs sorbing 
to the capping material within the lower 10 cm even with a higher groundwater flux. 

 
Conclusions Regarding the Potential for Recontamination Resulting from 
Advective/Diffusion/Dispersivity through Contaminated Sediments  
PCBs are not considered highly mobile and they readily sorb to organic matter. Therefore, the 
modeling results presented above demonstrating that a cap can be designed to isolate the PCBs 
in sediment is expected. The primary uncertainties associated with the model include the 
seepage rate, which was based on nearshore gradients and the limited actual porewater data. 
The existing porewater data shows that the sorption is greater than would be anticipated on the 
basis of using literature organic carbon partition coefficients; therefore, upper end bounding 
model runs where literature values are used to estimate porewater concentrations likely 
overestimate contaminant transport through the cap material. Because of these uncertainties in 
the data, in areas where capping is selected as the final remedy without any dredging of the 
higher contaminated sediment, additional data for passive porewater and/or seepage could be 
collected prior to designing the cap to ensure that the cap is properly designed (and not 
overdesigned) to isolate PCBs. 
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Parameter Description of Parameter Site Specific Range for Parameter Rationale for Range

Organic Carbon Partition Coefficient The affinity of the PCB to sorb to organic carbon 5.17 to 7.6 log (L/kg) 5.17 log (L/kg) represents the literature value for PCB 75  which 
represents more mobile PCBs; 5.67 represents the literature value for 
PCB 105 which represents the average of the 209 PCBs; and 7.6 
represents the measured value for PCB105 using the MIT measured 
data from Figure 7.1 in the Porewater Characterization Report.

Water Diffusivity Water diffusivity (Dw) represents the diffusivity of the pure contaminant 
in water in cm2/s. Values of Dw are typically 10-5 to 10-6 cm2/s for 
sediment contaminants (Reible, 2014). 

5.22 X 10-6 to 5.39 X 10-6 cm2/s These represent the CapSim database values for PCB 105 and PCB 
75, respectively.

PCB Concentrations Porewater concentrations in sediment were used in the model.  This 
assumes that the porewater is in equilibrium with the sediment and in 
the passive sampler measured data, also in equilibrium with any 
potential PCB concentrations in groundwater.  

Porewater Concentration: 35 ng/L to 
151 ng/L

MIT measured total PCBs in sediment at Location PW004 at 1,271 
ug/Kg.  The SWAC for surface sediment within the Sediment 
Management Area is 423 ug/Kg.  Therefore using data from Location 
PW004 is conservative.  The MIT passive sampler measured porewater 
is estimated at 35 ng/L and the 2-carbon method for calculating the 
porewater is 151 ng/L (Porewater Characterization Report)

Cap Layer The cap is assumed to be sand. Thickness: 60 cm
Effective porosity: 0.4

Bulk Density: 1.6 gm/cm3

Fraction Organic Carbon: 0.001 to 
0.01

Typical caps are generally 2 feet thick.  The CapSim database values 
for bulk density and effective porosity were used.  The fraction organic 
carbon was varied to represent a cap with no carbon added to a cap 
with 1% carbon.

Sediment Layer Data from the site was used for the sediment layer. Thickness: 160 cm
Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

The sediment thickness is based on site cores taken from RM11E 
where the depth of contamination reaches approximately 160 cm.  The 
bulk density represents the data from Core C023-B, that corresponds 
with PW004. 

Dispersivity The dispersivity is a difficult parameter to estimate but it is essentially 
the scale of heterogeneities in the layer. Dispersivity is a parameter 
that is relevant with an advective component such as groundwater 
upwelling. The dispersivity is multiplied by the linear velocity to obtain 
the mechanical dispersion which is the spreading of a stream of solute 
in a flow field.

Cap Layer: 6 cm
Sediment Layer: 16 cm

Used CapSim Model recommendation of 10% of the layer thickness.

Boundary Conditions The model assumes a finite mixed water column with the overlying 
body being a river.  The initial surface water concentration is 0 ng/L 
PCBs and dissolved organic carbon is 2.0 mg/L (approximate average 
of the Portland Harbor database data for DOC).  

Initial Surface Water Concentration:  
0 ng/L PCBs

Surface Water DOC = 2.0 mg/L
Mixing Depth: 1 meter

Groundwater concentration entering 
sediment: 0 ng/L PCBs

Generally used the default parameters for a river overlying the cap.  
Assumed that the passive porewater measurements represent the 
porewater which is equilibrated with sediment and any incoming flux of 
groundwater; therefore modeled groundwater flux concentration as 0 
ng/L. 

Darcy Velocity Darcy velocity is the specific discharge (discharge through an area 
divided by the total area, both pores and solids) used in modeling at 
the Darcy scale. The Darcy scale averages over volumes and areas 
that contain many pores, enough so that Darcy's law holds.  

Darcy Velocity: 5 to 50 cm/year This assumes that the average overall flow to the river is reflected by 
the gradient near the river coupled with the sediment's hydraulic 
conductivity.  Table B.4-2 presents the calculation for the Darcy velocity 
range.    

Sources for literature values from the CapSim Model are available within the model database.
Note: 

Table B.4-1
CAPSIM Input Parameters

Page 1 of 1 GSI Water Solutions, Inc.
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Table B.4-2  
CAPSIM Model Runs

Parameter Run 1 Run 2 Run 3 Run 4 Run 5
Organic Carbon Partition 
Coefficient log (L/Kg) 5.67 5.17 5.17 7.6 5.67

Water Diffusivity (cm) 5.22 X 10-6 5.39 X 10 -6 5.39 X 10 -6 5.22 X 10-6 5.22 X 10-6

PCB Porewater 
Concentrations in Sediment 
(ug/L)

0.035 0.151 0.151 0.035 0.019

Cap Layer

Thickness: 60 cm
Effective porosity: 0.4

Bulk Density: 1.6 gm/cm3

Fraction Organic Carbon: 0.001

Thickness: 60 cm
Effective porosity: 0.4

Bulk Density: 1.6 gm/cm3

Fraction Organic Carbon: 0.001

Thickness: 60 cm
Effective porosity: 0.4

Bulk Density: 1.6 gm/cm3

Fraction Organic Carbon: 0.01

Thickness: 60 cm
Effective porosity: 0.4

Bulk Density: 1.6 gm/cm3

Fraction Organic Carbon: 0.001

No Cap Layer

Sediment Layer
Thickness: 160 cm

Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

Thickness: 160 cm
Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

Thickness: 160 cm
Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

Thickness: 160 cm
Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

Thickness: 160 cm
Bulk Density: 1.55 gm/cm3

Fraction Organic Carbon: 0.015

Dispersivity (cm) 10% of layer 10% of layer 10% of layer 10% of layer 10% of layer

Boundary Conditions

Benthic Boundary: Finite Water 
Column: 

Initial Surface Water Concentration:  0 
ng/L

Surface Water DOC = 2.0 mg/L
Mixing Depth: 1 meter

No bioturbation
Underlying Sediment Boundary: 

Flux Matching
Groundwater concentration: 0 ng/L 

PCBs
.

Benthic Boundary: Finite Water 
Column: 

Initial Surface Water Concentration:  
0 ng/L

Surface Water DOC = 2.0 mg/L
Mixing Depth: 1 meter

No bioturbation
Underlying Sediment Boundary: 

Flux Matching
Groundwater concentration: 0 ng/L 

PCBs
.

Benthic Boundary: Finite Water 
Column: 

Initial Surface Water Concentration:  
0 ng/L

Surface Water DOC = 2.0 mg/L
Mixing Depth: 1 meter

No bioturbation
Underlying Sediment Boundary: 

Flux Matching
Groundwater concentration: 0 ng/L 

PCBs
.

Benthic Boundary: Finite Water 
Column: 

Initial Surface Water Concentration:  
0 ng/L

Surface Water DOC = 2.0 mg/L
Mixing Depth: 1 meter

No bioturbation
Underlying Sediment Boundary: 

Flux Matching
Groundwater concentration: 0 ng/L 

PCBs
.

Benthic Boundary: Mass Transfer, 
River 

Mass transfer coefficient 12.8 cm/hr
Initial Surface Water Concentration:  

0 ng/L
.

Underlying Sediment Boundary: 
Flux Matching

Groundwater concentration: 0 ng/L 
PCBs

.

Darcy Velocity (cm/yr) 5 50 50 50 50

Notes:
L/kg = liters per kilogram
cm = centimeters
ng/L = nanograms per liter
ug/L - micrograms per liter
cm/yr = centimeters per year

Page 1 of 1 GSI Water Solutions, Inc.
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