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To: Jenifer Willer, City Engineer, City of Eugene Date: September 25, 2025 

From: Chris Clough, MFA and Merideth D’Andrea, RG,    MFA Project No.: M0076.12.001 

Re: Review of DEQ No Further Action Designations for the Riverfront Research Property (Tax 
Lot 1703322405300) and review of the open adjacent LUST #20-10-1128 

Maul Foster & Alongi (MFA) has prepared this memorandum on behalf of the City of Eugene 
summarizing our review of regulatory agency records for Tax Lot 1703322405300 (the Property), 
including a screening of available historical data for the Property relative to current regulatory criteria 
for complete or potentially complete pathways and screening the currently open leaking underground 
storage tank (LUST) file #20-10-1128. Files provided by the Oregon Department of Environmental 
Quality (DEQ) for the P-A and P-B Parcels of the Property are included in Attachment A.   

Background 
According to the DEQ files, between 1984 and 2006 the University of Oregon completed 
investigation and cleanup activities at the Property under a voluntary cleanup program (VCP) 
agreement with DEQ (DEQ 2010). The portions of the Property that were assessed are known as P-A 
and P-B (see Figure). The P-A property was then subdivided into the upland portion and the riverbank 
portions for decision-making during the assessment and cleanup activities. In 2001, the P-B portion 
of the Property was issued a no further action (NFA) determination (DEQ 2001). In October 2010, the 
P-A (Upland) Site was issued a conditional NFA determination (DEQ 2010). This NFA indicated that
the upland portion of the Property was adequately assessed and that contamination in the soil and
groundwater was known and concentrations were below applicable regulatory screening levels for
complete pathways, with the exception of groundwater exposure for construction and excavation
workers. The 2010 conditional NFA letter stated the following:

• Historical contamination was the result of petroleum products and byproducts of the adjacent
manufactured gas plant (MGP) site impacting soil and groundwater at the Property.

• Impacted shallow soils were removed from the western portion of the Property, however, some
residual contamination is present below screening levels for construction and excavation worker
exposure.

http://www.maulfoster.com/
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• Groundwater monitoring was completed at the Property, and results indicated that 
contamination is limited to the western portion of Parcel P-A. Groundwater contamination could 
pose a potential risk to future construction and excavation workers. However, no other complete 
pathways had screening level exceedances. 

• The contamination exposure could be controlled through implementation of a Site Management 
Plan, to require safe work practices for future construction and excavation work.  

• The Property owner would be required to have future construction or excavation work at the 
Property conform to the requirements of the Site Management Plan. 

• The Property would continue to be listed in DEQ’s inventory of confirmed release sites as long as 
residual contamination is present exceeding screening levels for complete exposure pathways or 
as long as institutional or engineering controls are required at the Property.  

In October 2010, shortly after the P-A parcel had been issued the NFA, a 6,500-gallon LUST was 
discovered near the P-B parcel (PBS 2011). The LUST was discovered during installation of 
underground utilities in the area. The LUST was reported to DEQ and was decommissioned by 
removal on October 28, 2010. A total of approximately 66 tons of impacted soils were also removed 
for off-site disposal. Samples were collected from the soils left in place after tank excavation and a 
subsurface investigation was conducted in February 2011. PBS screened the collected analytical 
data against applicable exposure pathways and concluded that a NFA should be issued for the LUST 
file because all soil and groundwater samples were “significantly below all of the DEQ RBCs 
representing the potential exposure pathway scenarios for the current and likely future uses of the 
site” (PBS 2011). No GPS locations of the tank were reported and subsequent DEQ files were 
ambiguous as to the location of the former tank pit. Figures provided in reporting were not placed on 
an aerial and subsequent landmarks, such as fences and structures, are no longer available for 
accurate locating of the former tank pit. It is uncertain if this former LUST site is located within the 
portion of the P-B parcel that the City of Eugene intends to acquire from the University of Oregon. 

In April 2015, a partial NFA was issued for the P-A (Riverbank) Site (DEQ 2015). The NFA 
determination letter indicated that additional ecological receptors were included in the assessment 
of residual contamination. This additional review was performed to ensure that no additional actions 
were required for the cleanup to be considered protective of the environment. The determination 
indicated that the remaining contamination was not a risk to surface water or riverbank sediment 
ecological receptors.   

The DEQ files indicate that residual contamination is present on the Property, however, at the time of 
the NFA determinations in 2001, 2010, and 2015, the known contaminant was below applicable 
screening levels for site receptors (DEQ 2024). Deed restrictions requiring the use of a Site 
Management Plan (PBS 2009), and the presence of residual contamination are considered 
controlled recognized environmental conditions (CRECs) for the Property.  

MFA’s review of the Site Management Plan determined that while the plan addresses general soil 
management considerations and references exceedances of naphthalene and benzo(a)pyrene in the 
groundwater monitoring wells, it lacks specific information regarding the locations of soil 
exceedances.  

Updated Risk-Based Screening of Analytical Data 
MFA reviewed the DEQ provided documents cited in the partial NFA letter for Riverfront Research 
Park – Parcel P/A, Riverfront Portion (DEQ 2015) and the Environmental Investigations through 
August 1993 report (Squier Associated 1993). The results of this review determined that there were 
no sample locations on this portion of the Property and therefore an updated risk screening could 
not be conducted for the P-A riverbank.  
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Additionally, after reviewing the 2001 NFA report for the P-B portion of the Property (DEQ 2001), MFA 
determined that there were no sample locations on the portion of the P-B parcel that the City intends 
to acquire from the University of Oregon. The previous NFA was inclusive of a larger P-B property, and 
sampling data was limited to the eastern segment of the P-B parcel, outside of the area that the City 
intends to acquire. Consequently, an updated risk screening could not be conducted for the P-B 
portion of the Property.  

The only historical data available for review that was identified as within the Property, was limited to 
the P-A upland portion (See Figure 3 in Attachment B). Due to the ambiguity of the location of LUST 
#20-10-1128, MFA also reviewed the Site Investigation for the former diesel UST (PBS 2011).  

Data collected during previous investigations conducted between 1984 and 2006 described in the 
2010 conditional NFA and Draft Staff Report (DEQ 2009) and the data from the 2011 LUST 
investigation were compared to the following applicable DEQ risk-based concentrations (RBCs) (DEQ 
2023) (i.e., screening criteria for complete or potentially complete pathways): 

• Ingestion, dermal contact, and inhalation (soil direct contact) for occupational, construction, and 
excavation workers 

• Volatilization to outdoor air for occupational receptors (soil and groundwater) 

• Groundwater in excavation for construction and excavation workers (groundwater) 

Volatilization to indoor air was excluded from this updated risk screening as the Property is currently 
undeveloped, future use is unlikely to include occupied buildings, and a future PPA is believed to 
restrict occupied buildings without additional investigation or soil vapor mitigation.  

Updated Screening Results 
P-A Upland Risk 
The following is a summary of changes identified in the risk-screening for sampling locations on the 
P-A upland portion of the Property.  

• Detected concentrations of polycyclic aromatic hydrocarbons (PAHs) from historical sample UO-
WP-T5-2’ exceeded the direct-contact RBC for occupational workers for benzo(a)pyrene and 
dibenzo(a,h)anthracene (See Figure 5, Attachment B). This sample had previously exceeded the 
direct-contact RBC for construction workers. 

• Detected concentrations of total petroleum hydrocarbons (TPH) from historic samples UO-SS-S2-
5' (TPH by SM 418.1M) and WP-EXC2-N-1' (oil-range hydrocarbons) exceeded the direct-contact 
RBC for construction workers (See Figure 5, Attachment B). Previously, there were no 
exceedances at these locations.  

• Carcinogenic PAHs (cPAHs) were assessed at locations where PAHs were analyzed. The sample 
UO-WP-T5-2' exceeded the RBC for soil ingestion, dermal contact, and inhalation for both 
construction worker and occupational receptors (See Figure 5, Attachment B). 

• There were no new exceedances identified in the historic groundwater samples. Additionally, 
benzo(a)pyrene is no longer considered a chemical of concern, as the groundwater RBC for 
exposure to construction and excavation workers increased, and there is no longer an 
exceedance of the current RBC (DEQ 2023).  

LUST #20-10-1128 Risk 
The following is a summary of changes identified in the risk-screening for sampling locations 
associated with the open LUST file #20-10-1128. The site figure from the Site Investigation Report 
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(PBS 2011) has been included in Attachment B. The site location is not confirmed to be within the 
portion of Parcel P-B that will be acquired by the City.   

• Detected concentrations of TPH diesel-range from historical samples Tank N12 and Tank N17, 
collected during tank decommissioning, exceeded the direct-contact RBC for construction 
workers. This sample had previously not exceeded the RBCs in use during the preparation of the 
2011 report. The depths of these samples are listed as 12 and 17 feet below ground surface 
and are unlikely to be complete pathways except as part of deep utility installation projects. The 
exceedances noted for these samples ranged between 7,700 milligrams per kilogram (mg/kg) to 
10,100 mg/kg, compared to the direct soil ingestion screening for construction workers of 4,600 
mg/kg. Petroleum contamination naturally degrades over time, and concentrations, if present on 
the property to be acquired, are likely to be significantly lower than observed in 2010. 

Recommendations  
In general, it is recommended that the Site Management Plan (PBS 2009) prepared in November of 
2009 be updated to provide more detail including exceedances and newly discovered information. 
The plan should be revised to exclude benzo(a)pyrene as a constituent of concern in groundwater. 
Additionally, TPH and PAHs in soil should be included in the revised plan as constituents of concern 
at the locations described above. While the Site Management Plan primarily focuses on the Parcel P-
A, the document could be utilized for the Parcel P-B property in the event that the LUST location is 
identified as within the acquired property or if contamination associated with the LUST is 
encountered.  

Attachments 
References 

Limitations 

Figure 

Attachment A – DEQ File Review Documents 

Attachment B – Historical Site Figures 

 

Cc: Katie Marwitz, City of Eugene
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Limitations 
The services undertaken in completing this technical memorandum were performed consistent with 
generally accepted professional consulting principles and practices. No other warranty, express or 
implied, is made. These services were performed consistent with our agreement with our client. This 
technical memorandum is solely for the use and information of our client unless otherwise noted. 
Any reliance on this report by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this technical memorandum apply to conditions 
existing when services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any changes in 
environmental standards, practices, or regulations subsequent to performance of services. We do 
not warrant the accuracy of information supplied by others, or the use of segregated portions of this 
technical memorandum. 
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Data Sources
Aerial photograph obtained from the Oregon Geospatial
Enterprise Office; site boundary obtained from the Oregon
Department of Environmental Quality.
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State of Oregon 
Department of Environmental Quality Memorandum 
 
 
Date:   4/20/2015 

 
To:  FILE – ECSI 1018  
 
Through: Bruce Scherzinger, Lead Worker 
 Michael Kucinski, Manager 
 Western Region Cleanup Program 
 
From:  Seth Sadofsky, PhD, RG 
  Western Region     
     
Subject: Riverfront Research Park, ECSI # 1018  

Staff Memorandum in support of a No Further Action determination 
 
This document presents the basis for the Oregon Department of Environmental Quality’s 
(DEQ’s) recommended Partial No Further Action (NFA) determination for the Manufactured 
Gas Plant (MGP) wastes in the Shoreline area of Parcel P-A Western Portion in Eugene. As 
discussed in this report, contaminant concentrations in Soil, Groundwater, sediment, and surface 
water are below acceptable risk levels.  
 
The proposed NFA determination meets the requirements of Oregon Administrative Rules and 
Chapter 340 Division 122, Sections 010 to 0140; and ORS 465.200 through 465.455.  
 
The proposal is based on information documented in the administrative record for this Site. A 
copy of the administrative record index is presented at the end of this report. 
 
1. BACKGROUND 

The Portion of the University of Oregon Riverfront Research Park Project (Site; ECSI 1018) 
adjacent to the former Eugene Manufactured Gas Plant (MGP; ECSI 1723) has been impacted by 
contamination from the former Manufactured Gas Plant.  In 2009, a Partial No Further Action 
Determination was issued by DEQ for the upland portions of the Site. At the time of the NFA, 
upland soils were known to contain low concentrations of several Polycyclic Aromatic 
Hydrocarbons (PAHs) associate with MGP operations. This contamination was determined not 
to pose a risk to Site users aside from excavation or construction activities and a Contaminated 
Media Management Plan was prepared for the Site. At that time it was determined that decisions 
related to the riverbank portion of the Site would not be addressed until the ecological risk 
assessment was completed for the adjacent main MGP Site owned by the Eugene Water and 
Electrical Board (EWEB). 
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Site location.  
The Site’s is located adjacent to the Willamette River, NE of downtown Eugene and NW of the 
Main campus of the University of Oregon (see Figure 1) and can be described as follows:  
- Address: 855 Riverfront Parkway, Eugene, Oregon.  
- Latitude 44.0484o North, longitude 123.0676o West  
- Tax lot(s) 5300, Township 17 South, Range 03 West, Section 32.  
 
Site setting.  
The Site is approximately 67 acres in size encompassing a large proportion of the Eugene 
Riverfront adjacent to the University of Oregon. Tax lot 5300 is a portion of the Site and is 8.7 
acres in size according to Lane County Assessor data.  
This section of the Site is currently undeveloped. A soil cap with appropriate deed restrictions is 
in place for a portion of the Site uplands containing MGP waste constituents in excess of direct 
contact screening levels.  
Adjacent properties are the Willamette River to the North, additional property owned by the 
University to the East, a railroad line to the South, and property owned by the local utility 
(Eugene Water and Electrical Board to the West, which includes most of the former 
Manufactured Gas Plant which is the main source of the contamination in question.  
Zoning is commercial and likely future use is for university buildings and grounds. 
 
Physical setting. 
The portion of the Site under consideration is the hill slope and river frontage between the 
Willamette River and Site uplands (Figure 2). The shore of the river is approximately 20’ 
beneath the shelf above where most human activities take place. Groundwater reaches the 
surface at the river’s edge and is relatively shallow in the near shore area. The edge of the river is 
underlain by the local marine bedrock of the Eugene Formation and the mid-channel area cuts 
into this formation. Overlying the Eugene Formation in the 5-15’ located near shore are the 
sediments that contain the shallow aquifer. Groundwater flows from the uplands in the southern 
portion of the Site to the river in the area of the Site.  
 
2. BENEFICIAL LAND AND WATER USE DETERMINATIONS 

Land use.  
The Site is currently unoccupied. The uplands include unoccupied land owned by the University 
of Oregon and a multi-use recreational path. Future commercial development as part of the 
University’s Riverfront Research Park is likely. The uplands have already been determined to be 
acceptable for occupational workers and Site visitors with Site controls. The portion of the site 
being considered here is the riverbank and discharge zone and is likely to be used as a park and 
ecological habitat. 
 
Groundwater use.  
There is no groundwater use in the LOF and no likely future groundwater use. The LOF is very 
small and the results of this investigation do not require a beneficial use survey. 
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Surface water use.  
The Site is the frontage of the Willamette River. There are no nearby drinking water intakes 
downstream of the Site. Pathways of concern are for ecological receptors and have been outlined 
in the Ecological Risk Assessment prepared as part of the MGP investigation. The receptors of 
concern are the benthic invertebrate community, migrating adult salmonids, and small fish 
including rearing juvenile salmonids. Stormwater flow is unlikely to cause migration of 
contaminants as surface water is generally confined to gutters, ditches, and drains and 
contaminants are not primarily in surface soils. Concerns about the potential for deeper soils and 
groundwater migration to leach contaminants to the river with groundwater flow Led to the 
investigations described below. 
 
3. INVESTIGATION AND CLEANUP WORK 

The University of Oregon (UO) conducted Site investigation and cleanup activities between 
1984 and 2006 at the Riverfront Research Park property located in Eugene, Oregon.  The upland 
areas associated with the MGP wastes are discussed in a staff report and NFA document 
completed in 2009. Ecological issues and risk to surface water were investigated as part of the 
Ecological Risk Assessment for the adjacent MGP site. Surface water samples were collected 
from one location near the upstream edge of the Site and one location at the border between 
Parcel P-A and the EWEB property (Figure 3). 

The surface water and sediment investigation in support of the Level II Screening Ecological 
Risk Assessment for the MGP site (Windward and Axlerod, 2009) determined the following: 

o MGP-related contaminants to investigate included polycyclic aromatic 
hydrocarbons (PAHs), and benzene, toluene, ethylbenzene, and xylenes (BTEX). 

o For surface water analyses, the upstream (background) sample and the most 
upstream sample associated with the focus of the investigation are adjacent to the 
University of Oregon Property. These samples do not contain concentrations of 
chemicals that would pose an ecological risk when screened against Level II 
SLVs (Table 1). 

o Analysis of interstitial water in sediments from the most Upgradient sample for 
which was measured (nearest the subject parcel) found no analytes above 
ecological screening levels (Table 2). 

o Sediment sample collection and analysis was limited to areas with presence of 
fine-grained sedimentary materials, this did not include the areas adjacent to the 
University of Oregon property. 

  
 
 
Nature and extent of contamination.  
Contaminants of potential concern for this site are PAHs and BTEX associated with MGP waste. 
The extent of this contamination is more fully explored in the evaluation of the upland portions 
of the site. Media investigated are surface water and interstitial water in the discharge zone 
between groundwater and surface water. Sediment was not investigated because there are no 
appropriate sedimentary environments on this section of the river.  

Field Code Changed
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Overall, it appears that contamination of surface waters from the Eugene former MGP does not 
exceed ecological screening levels. Furthermore, contamination associated with the stretch of 
river owned by the University of Oregon is significantly less than that of the stretch adjacent to 
property owned by EWEB. 

 
 

4. RISK EVALUATION  

 
Based on the lack of sediment present in the appropriate section of shoreline, sediment was not 
evaluated for ecological risk. 
Surface water data was screened against DEQs Level II Ecological Screening Values and DEQ 
Water Quality Program Surface Water standards, no parameters exceed rick screening levels. 
Interstitial pore water was screened against DEQs Level II Ecological Screening Values and no 
parameters exceed rick screening levels. 
 
Human health risk.  
DEQ’s surface water standards include human health considerations and samples do not exceed 
these levels. 
 
Ecological risk.  
Surface water and interstitial water beneath the surface do not exceed ecological risk screening 
level values. 
 
5. RECOMMENDATION 

Based on the data presented above, contamination in the riverfront area of Riverfront Research 
Park, Parcel P/A does not pose any risk to human health or the environment. Therefore, a No 
Further Action determination is recommended for this portion of the Site. As other portions of 
this Site have already received a partial No Further Action determination, this determination 
should be expanded to the entire Site. The No Further Action determination should be recorded 
in DEQ’s ECSI database (ECSI # 1018).  
 
6. REFERENCES 

Level II (Screening) Ecological Risk Assessment—Eugene Former MGP Site. 2009. Axlerod 
Environmental and Windward Environmental 
 
DEQ Table 40, Human Health Water Quality Criteria for Toxic Pollutants. 
 
DEQ Screening Level Values for Ecological Risk Assessment. 
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SITE 
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1 Introduction 

This report presents the findings of a Level II (screening) ecological risk assessment 
(Level II ERA) conducted for the Willamette River shoreline along the Site, which is 
property currently owned by the Eugene Water & Electric Board (EWEB) in Eugene, 
Oregon where a portion of a former manufactured gas plant (MGP) facility was located 
(Figure 1-1). The Level II ERA report was prepared in accordance with the focused 
work plan and sampling and analysis plan (WP /SAP) for the Level II ERA (Axelrod 
and Windward 2008), previously approved by the Oregon Department of 
Environmental Quality (DEQ). 

DEQ directed that EWEB complete a focused Level II ERA to assess the potential for 
juvenile salmonids and resident benthic invertebrates in the Willamette River to be 
adversely affected by the discharge of groundwater along the shoreline portion of the 
Site (DEQ 2007b). The WP /SAP and this Level II ERA report were prepared to address 
this objective and satisfy the requirements of a Level II ERA as presented in DEQ' s 
Guidance for Ecological Risk Assessment, April 1998, Final (as amended) (DEQ 1998). 

Dr. John Toll, ecological risk assessor, with Windward Envirorunental LLC (Windward) 
directed the Level II ERA analyses with key support from Matt Luxon, fisheries 
biologist, and Helle Andersen, benthic ecologist, also from Windward. Mr. Russell 
Axelrod, R.G., of Axelrod LLC assisted with all aspects of the Level II ERA, including 
sampling design, WP /SAP preparation and implementation, and reporting. 

This report is organized according to DEQ guidance (DEQ 1998). Section 1 includes 
limited background information to provide context for the Level II ERA. Section 2 
describes the results from the Level II survey conducted to characterize the aquatic 
habitats and ecological receptors of interest to the screening assessment. Section 3 
describes the environmental sampling performed to support the Level II ERA, the 
results of the sampling, and screening and analysis of the data relative to ecological 
factors applicable to the Level II assessment. Conclusions and recommendations are 
presented in Section 4. Additional documentation in support of the Level II ERA is 
provided in Attachments 1through6. 
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1.1 SITE HISTORY 

An MGP formerly operated on the approximate 1.5-acre upland Site now owned by 
EWEB. The former MGP operations also occupied land to the east of the Site currently 
owned by the University of Oregon (UO) and land to the south of the Site currently 
owned by the City of Eugene. The MGP operated between 1907 and approximately 
1950, when it was converted to a propane-air gas operation and then later used for the 
storage and distribution of propane. By approximately 1972, all MGP aboveground 
structures (except a main brick building shell) had been removed from the Site. EWEB 
purchased the Site in 1976 and has used the upland paved portion of the property 
largely for egress and to store equipment to support its utility and maintenance 
operations. 

The shoreline portion of the Site has been extensively modified during its complex 
history, which has included filling during former MGP operations and demolition 
activities, and later during bike path construction at the top of the upper bank by the 
City of Eugene. These shoreline activities have helped stabilize the property along the 
reach of the Willamette River bordering the Site. In addition, a lower topographic bench 
is present at the base of the upper bank along the ·shoreline portion of the Site that is 
underlain by complex fill, including some wire-reinforced gabions, rip-rap and debris, 
and some alluvium or similar fill deposits above resistant bedrock. The Phase 1 RI Work 
Plan generally describes these shoreline area features (Exponent 1998). 

1.2 REGULATORY STATUS 

The Site has been the subject of a remedial investigation and feasibility study (RI/FS) 
under an intergovernmental agreement between EWEB and DEQ (Agreement No. 
WMCVC-WR-98-13 dated November 25, 1998). Numerous evaluations have been 
completed for the Site RI/FS, and these are documented in the project record on file at 
DEQ and EWEB. 

1.3 SUMMARY OF LEVEL I ASSESSMENT RES UL TS 

A Level I (scoping) ecological risk assessment (Exponent 1999) identified the Willamette 
River adjacent to the Site as the only potentially ecologically important habitat 
associated with the Site. The assessment also applied to the westermnost portion of 
property owned by UO along the Willamette River located immediately east of EWEB' s 
property and concluded that the habitat characteristics of that property were similar to 
the EWEB property. The in-stream habitat along the Site boundary was characterized as 
channelized fast-moving water on the outside of a meander bend with a channel bank 
underlain principally by riprap fill and rocky subsh·ate. Because juvenile salmonids do 
not rear in fast-flowing channelized waters, the Level I ERA concluded that these 
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species might migrate along the Site boundary but preferred other relatively quiet­
water reaches of the Willamette River and its tributaries. Adult salmonids were 
identified as migrants at this point in the river, with only a minimal potential for 
exposure. The fish community was assumed to be typical of this area of the Willamette 
River. 

Because aquatic receptors were assumed to be only temporary inhabitants along the Site 
and because this portion of the Willamette River was identified as having little sediment 
accumul11tion, the Level I ERA concluded that hazardous substances via groundwater 
discharge do not reach aquatic receptors at concentrations that would result in adverse 
impact to these receptors. These findings of the Level I assessment were confirmed 
through a conservative dispersion (mixing zone) analysis in the Phase 1 RI report 
(Exponent 2000), and the Level I assessment and RI findings were subsequently 
approved by DEQ. 

Subsequently, in October 2007, DEQ directed EWEB to perform a Level II ERA with 
further analysis of aquatic receptors at the shoreline area along the Site (DEQ 2007b). 
Based on the results of the Level I ERA and analyses leading up to preparation of the 
Level II ERA WP /SAP (Axelrod and Windward 2008; Axelrod 2008; Windward 2008a, 
b), the assessment boundary, source of contamination, primary h·ansport pathway and 
contaminants of interest (COis) were identified. These key elements are described 
briefly below as they relate to this Level II ERA, and are described in further detail in 
the WP /SAP (Axelrod and Windward 2008). 

Level II Assessment Boundary 

The aquatic assessment is focused on the Willamette River shoreline area along the Site 
that coincides with shallow groundwater contamination in the upland area. This 
portion of the shoreline area is referred to as the focus reach (FR) and is shown on 
Figure 1-2. The FR was originally estimated using an aerial photograph and later 
measured in the field. The Level II ERA addresses the FR on the EWEB property, as 
described in further detail in Section 1.2 of the WP /SAP (Axelrod and Windward 2008). 

Addressing the ecological risk conditions for aquatic receptors at the shoreline area 
along the Site should address ecological risk concerns from groundwater discharge 
along the shoreline area on the UO property for the following reasons: 1) the Level I 
assessment results established the similarity of the shoreline area on the UO property to 
the shoreline area along the EWEB property; 2) the former MGP operated during the 
same period of time and generally in the same manner on both properties; and, 3) the 
groundwater contaminants of interest (COis) are similar and have been reported at 
generally lower concentrations beneath the UO prqperty as compared to the samples 
from the core area on the EWEB property. 
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Source of Contamination 

The primary source of concern for the aquatic environment is contaminated shallow 
groundwater discharge or seepage from the upland area of the former MGP facility that 
operated on the property currently owned by EWEB, the UO, and the City of Eugene. 
Shallow groundwater discharge occurs at the Willamette River along the top of 
relatively impermeable bedrock, and the discharge zone may range from approximately 
1to3 ft thick near the shoreline area. The shallow groundwater beneath the Site derives 
from local precipitation and recharge along the valley floor by the Willamette River 
system and the groundwater likely dried up or declined significantly (e.g., seasonally) 
in historical times prior to the implementation of flow controls at dams upstream on the 
river system (Exponent 2000). 

Primary Transport Pathway 

The primary transport pathway is shallow groundwater discharge to Willamette River 
surface water. 

Contaminants of Interest 

Polycyclic aromatic hydrocarbons (PAHs) and benzene, toluene, ethylbenzene and 
xylenes (BTEX) are the groundwater COis. 
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2 Site Survey 

A field survey of the Willamette River aquatic habitat bordering the Site was conducted 
on September 19, 2007, as an element of the Level II ERA. A memorandum 
summarizing the field survey was submitted to the DEQ on January 17, 2008 
(Windward 2008a) (Attachment 1). The survey encompassed the FR and aquatic 
habitats immediately upstream and downstream of the FR comprising the habitat 
assessment area (Figure 1-2). The aquatic and immediate shoreline environment was 
evaluated for the presence of fish and benthic invertebrates and for fish and benthic 
invertebrate habitat quality. 

Eleven habitat units (HUl through HU11) coinciding with changes in habitat 
characteristics that may influence fish or invertebrates were identified in the habitat 
assessment area (Figure 2-1). Near-shore substrate (within 10to15 feet of shore) was 
predominantly cobble mixed with boulders. Isolated areas of gravel, sand, and silt were 
identified immediately along the shoreline. At the time of the 2007 survey, limited areas 
of finer-grained sand were observed in two habitat units within the FR (HUS and HU9) 
with a total estimated area of 230 ft2, which is approximately 5% of the FR habitat along 
the EWEB property.1 Also, a small embayment ("pocket" eddy) containing sand and silt 
deposits of approximately 32 ft2 (HU3) was identified just downstream of the estimated 
downstream limit of the FR. Maximum sediment depth in these limited sand/ silt areas 
was approximately 30 cm (12 inches). 

As described in Section 3.3.1, the field conditions were slightly different during the 
October 2008 Level II ERA field sampling, and the field measurement of the FR resulted 
in a slight decrease in the measured length of the FR. There also was a reduction in the 
area of fine-grained sediment present along the FR. Based on measurements in the field, 
the FR along EWEB property is approximately 250 ft in length (measured linearly), and 
the FR now includes the small pocket eddy at the downstream extent of the FR. The 
other key difference is that the small area of sandy bar deposits identified at HU9 in 
2007 was not present during the October 2008 sampling (deposits were eroded during 
2007-2008 winter flows), and the underlying coarse-grained cobble substrate remains at 
this location as typically observed for this area. Based on these observed conditions, the 
total area of fine-grained sediment comprised approximately 130 ft2 or less than 4% of 
the FR habitat area at the time of the October 2008 sampling. Also, as noted below in 

i The FR habitat area along EWEB property was estimated to be approximately 300 ft in length during 
initial review of aerial photographs. Measurements during Level II ERA sampling indicate that the FR is 
approximately 250 ft in length. The habitat area extends up to approximately 15 ft into the river from 
the shoreline at low water level. 
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Surface water zone boundaries 

Zone A- Represents river conditions assumed 
to be upstream from potentially contaminated 
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Figure 2-1. Site map showing historical upland 
monitoring wells, habitat units, and October 
2008 Level II ERA sampling locations 
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Section 3.4.3.2 and described further in Attachment 2, field observations during 
preparation of this report in March 2009 showed that a majority of the fine-grained 
deposits at HUS were eroded during recent winter flows to expose the underlying 
cobble substrate typical of the shoreline area. 

Habitat attributes in all habitat units were potentially suitable for juvenile salmonid 
rearing for the river discharge conditions observed. Habitat attributes were not 
potentially suitable for juvenile salmonid spawning in any of the habitat units. A school 
of juvenile fish and one salmonid (approximately 10 inches in length) were observed in 
the FR. Invertebrate taxa were also observed with dish·ibution depending on substrate. 
Clinging snails and insect larvae such as stonefly larvae (an indicator of good water 
quality) were observed on the predominant rock and cobble substrate; and crayfish, 
clam (Corbicula sp.), freshwater mussel, oligochaetes, snails, chironomids, and two 
lamprey ammocoetes were observed in the limited sandy areas. 
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3 Sampling Results and Screening Results and Analysis 

This section describes the following elements and analyses completed to support the 
Level II ERA: 

+ Summary of shoreline area features and site-specific ecological receptors and 
exposure factors. 

+ Results from the October 2008 sampling of surface water, interstitial water, and 
sediment; additional information on the October 2008 sampling is provided in 
Attachment 2. 

+ Calculation of environmental concentrations (ECs) for site-specific chemical 
contaminants and screening of the Level II ERA sampling results relative to DEQ 
screening level values (SLVs). 

+ Refined conceptual site model integrating findings from the Level II ERA 
analysis. 

To provide context for the screening and conceptual site model, the ecology of the study 
area is described as it relates to potential interactions between receptors and the 
chemical contaminants. The organization and content of this section follows DEQ 
guidance for the Level II ERA report (DEQ 1998). 

3.1 SITE DESCRIPTION 
The shoreline area at the Site has been characterized in previous RI/FS documentation 
(Exponent 1998, 1999, 2000; Swanson 2006) and more recently during Level II survey 
activities described in Section 2. Figure 3-1 is a scaled schematic cross section of the 
shoreline area around the middle of the FR on EWEB property. This figure best 
illustrates the key features of the immediate shoreline environment along the FR of 
interest to the Level II ERA. Key aspects of the shoreline conceptual site model are 
summarized below: 

+ Willamette River water levels are conh·olled by water storage behind upstream 
dams and releases from the dams by the US Army Corps of Engineers (USA CE). 
During RI monitoring from April 1998 through February 2002, the seasonal 
fluctuation in river levels typically ranged from approximately 404 to 412 ft 
elevation (NGVD), with the lowest elevation in late summer or fall and the 
highest levels during winter and early spring runoff periods. Begim1ing in 2008, 
the USACE, in cooperation with the Nature Conservancy, initiated a new river 
management program using periodic pulse flows throughout the year to enhance 
river habitat diversity. While the pattern of river flow has changed under this 
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new program, the range of river flow is expected to occur generally within the 
minimum and maximum flows observed during the RI monitoring period, 
although the USACE can increase flow up to bankfull stage (20.3 ft as measured 
at Eugene staff gauge datum representing approximately 40,000 cfs) which is 
approximately 2-ft above the maximum levels observed during the RI 
monitoring. Under this new river management plan, low and high river levels 
may occur throughout the year somewhat independent of natural rainfall or 
runoff patterns. 

+ Shallow groundwater discharge or seepage occurs along the top of relatively 
impermeable bedrock, and the discharge zone may range from approximately 
1to3 ft thick near the shoreline area; the groundwater likely dried up or 
declined significantly (e.g., seasonally) in historical times prior to the 
implementation of flow controls at dams upstream on the river system 
(Exponent 2000). 

+ The immediate bank and lower bench area along the shoreline is underlain by 
cobble-boulder alluvium, riprap, sand, gravel, Site debris and other fill materials 
including some wire-wrapped, rock-filled gabions (Exponent 2000). These 
components form a topographic bench above the shoreline and below a steep 
20-ft embankment that rises to the City of Eugene bike path. These components 
and riparian vegetation (including maple, alder and poplar trees) help stabilize 
the shoreline and lower bench area along the Site. 

+ Fine-grained sediment environments are generally absent due to local geologic 
and hydrologic conditions of the Willamette River reach, including dominant 
scour processes along the outer meander bend in the river in this area. The river 
bed in this area consists of consolidated bedrock (Eugene Formation) overlain 
primarily by cobble substrate. 

+ There is limited accumulation of fine-grained (sand and silt) deposits at the small 
pocket eddy at the downstream end of the FR, and these deposits appear 
somewhat stable based on the shoreline configuration. Upstream along the lower 
bench, limited areas of fine-grained deposits may periodically form at local 
irregularities along the river bank and these deposits principally form by erosion 
of adjacent bank material. These deposits are ephemeral and are typically eroded 
from the river bed during periods of higher river flow (e.g., seasonal flow events) 
exposing the predominant cobble substrate of the reach. These observations are 
consistent with the dynamic character of the shoreline area described in the 
conceptual site model for the Site in the Phase I RI Work Plan (Exponent 1998). 
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3.2 SITE-SPECIFIC ECOLOGICAL RECEPTORS 

The target ecological receptors for the aquatic assessment are juvenile salmonids and 
the benthic invertebrate community along the FR. The benthic community includes both 
infaunal and epibenthic invertebrates; however, the principal invertebrates of interest 
are the high-flow-adapted epibenthic community living on the rocky substrate of the 
shoreline area along the Site. The rationale for the selection of ecological receptors is 
presented in Table 3-1 and discussed in greater detail below. 

Table 3-1. Aquatic habitats, supported species, and selected ecological 
receptors 

---
HABITAT TYPE EXTENT OF HABITAT SPECIES SUPPORTED SITE-SPECIFIC RECEPTOR -

Low velocity (<1 m/s) water during periods of low flow, migrating adult salmon; assumed juvenile Chinook 
column riverbed to water surface small fish (including salmon (representing 

along entire length of Site, rearing juvenile juvenile salmon and other 
extending 5 to 20 ft into salmonids); clinging small fish); benthic 
river from shoreline insects on rocks such as invertebrate community 

snails and stonefly larvae 

Mixed cobble substrate > 95% of substrate along clinging insects such as benthic invertebrate 
with some boulders shoreline extending up to stonefly larvae and community 

20 ft out to west-channel amphipods 
thalweg 

Mixed sand and silt small generally fluctuating Corbicula clam, benthic invertebrate 
substrate areas constituting < 4% of oligochaete worms, community 

substrate along shoreline snails, and chironomid fly 
larvae 

3.2.1 Juvenile salmonids 

During low flows, low-velocity water column habitat is present along the FR to support 
fish, including juvenile salmonids. Juvenile salmon rear in the Willamette River in the 
vicinity of the Site. As a conservative assumption, this assessment assumed that juvenile 
upper Willamette River Chinook salmon listed as threatened under the Endangered 
Species Act of 1973, as amended (ESA) are present at the Level II ERA study area 
(although juvenile Chinook salmon have not been observed there and spawning for 
Chinook salmon generally occurs a significant distance upstream). The maximum 
holding velocity for juvenile Chinook salmon is approximately 1 m per second (Healy 
1991). At the time of the ecologi<;:al survey, water velocity< 1 m per second extended 
from the shore out 5to15 or 20 ft, where faster currents prevailed; this distance is 
significantly reduced under average to higher flows. Juvenile fish species (unidentified) 
and salmonids (unidentified species) were observed during the 2007 survey. Low-flow 
conditions likely represent the high end of potential exposure because there is lower 
groundwater dilution and more favorable holding conditions for juvenile salmonids. 
No habitat suitable for salmonid sp~.wning has been observed in this reach of the river. 
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3.2.2 Benthic invertebrate community 

As described in Section 3.1, the riverbed adjacent to the Site is primarily cobble 
substrate overlaying consolidated bedrock. This substrate provides stable benthic 
epifaunal habitat throughout the FR. Dominant scour processes along the outer 
meander bend in the river generally limit fine-grained sediment deposition to small 
(pocket) eddies or other limited depositional areas along shoreline irregularities. At the 
time of the 2007 ecological survey, approximately 230 ft2 of fine-grained sediments were 
identified within the FR, which constituted approximately 5% of the estimated benthic 
surface area (Windward 2008a). However, during the October 2008 sampling for the 
Level II ERA, no fine-grained sediment was present in HU9 (an area approximately 130 
ft2), which constituted more than half the total sand/ silt habitat identified in the FR 
during the ecological survey. This sand bar present during the 2007 survey was eroded 
during 2007-2008 winter flows, revealing the underlying coarse-grained cobble 
substrate, which is typically observed during all previous times for this area. In 
addition, as noted in Section 3.4.3.2 and Attachment 2, a majority of the fine-grained 
deposits sampled at HUS in October 2008 were eroded during recent (winter 2009) high 
river flows. The ephemeral nature of these sandy deposits is consistent with the 
conceptual site model for the general shoreline area which describes insignificant fine­
grained sediment accumulation along the immediate reach of the Willamette River 
(Exponent 1998, 1999). 

In rivers, benthic invertebrates are generally limited to a narrow band of habitat near 
the substrate surface. In fine-grained sediments, invertebrates are generally limited to 
the top 10 cm because they require surface water for ventilation (e.g., SEA 2002; 
Boudreau 1998). The decomposition of organic material that settles to the bottom 
consumes dissolved oxygen, creating an anoxic environment, and releases products that 
result in the formation of hydrogen sulfide and ammonia. These conditions create a 
toxic enviromnent for infauna! organisms, thus preventing invertebrates from living at 
greater depths in the fine-grained sediments (Forbes et al. 1998; Hershey and Lamberti 
1998). 

In river environments with coarse substrates, such as gravel, cobble, and boulders, 
macroinvertebrates are adapted to higher flows and use lower-velocity microhabitats to 
avoid the highest flows (e.g., Merigoux and Doledec 2004). In coarse substrates, the 
roughness of the bottom helps entrain oxygenated overlying water into the upper 
portions of the substrate (Hart and Finelli 1999). However, with an increase in depth in 
a coarse substrate, water velocity dilninishes ru1d fo1es, includil1g organic material, fill 
in the substrate. Reduced dissolved oxygen (DO) and increased hydrogen sulfide and 
ammonia from decomposition of orgruuc materials can limit biological activity or 
conditions suitable to macroinvertebrates at these greater depths. 
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In the high-flow reaches of the river adjacent to the Site, the benthic invertebrates 
inhabit the lower-velocity microhabitats found behind, underneath or between 
boulders, cobble and gravel that typify the bottom substrates. The September 2007 site 
survey observed insects such as stonefly larvae and amphipods clinging to the 
predominant rocky substrate. In the limited areas where finer-grained silt and sand 
accumulated, the benthic invertebrates inhabited the substrate by building burrows or 
tubes within the finer-grained deposits, as well as living on the sediment surface. The 
September 2007 site survey observed crayfish, clam (Corbicula sp.), and one pearlshell 
mussel (Margnritifem falcntri), oligochaetes, snails, and chironomids in these limited and 
ephemeral fine-grained sediment accumulation areas. 

Where an organism lives affects how it might be exposed to contaminants that have 
been released into the aquatic environment. Benthic invertebrates living on the surface 
of bottom substrates (epifaunal invertebrates) are potentially exposed to contaminants 
in the water that flows past them. Invertebrates that live in the sediment (infauna! 
invertebrates) are exposed to waterborne contaminants in the porewater that they 
respire. Porewater generally refers to interstitial water in fine-grained sediments. Due to 
the limited extent of fine-grained sediment in the river adjacent to the Site, there is 
limited exposure of the benthic invertebrate community to porewater. In addition, the 
sand present in these limited areas represents a fairly porous medium so that porewater 
readily exchanges with the overlying water and takes on the characteristics of the 
overlying water (Hoffman 2005). 

Infauna! invertebrates address their need for oxygen through modifications to the 
sediment environment or behaviors that increase the interchange with overlying water. 
Mechanisms and behaviors that alter an infauna! organism's exposure to porewater 
vary by species. Burrowing and tube-dwelling organisms may actively pump overlying 
water into their burrows or tubes by regular beating of various structures such as 
pleopods (e.g., crayfish) or cilia, or body undulations or peristaltic contractions (e.g., 
some softbodied worms) (Riisgard and Larsen 2005). Some infauna construct a 
U-shaped burrow or tube with one opening slightly higher in elevation than the other­
this slight difference in height creates a passive flow-through system that minimizes the 
metabolic energy required to flush their tubes or burrows (Vogel 1994). The 
enh·ainment of overlying water into tubes and burrows oxygenates not only the tube or 
burrow, but the sediment surrounding the tube or burrow (Satoh et al. 2007). 

All invertebrates (whether epifaunal or infauna!) also have potential chemical exposure 
through feeding. How an organism feeds affects its exposure to porewater 
contaminants. Filter-feeding organisms are dependent upon food being brought to them 
by flowing water. Organisms that feed via this mode will extend specialized 
appendages or structures into the water column to gather food. As an example, a filter­
feeding bivalve will extend its siphon above the sediment surface and pump overlying 
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water via gill ciliary action across the gills, through the mantle cavity and out the 
siphon. This action limits exposure to porewater, while supporting both feeding and 
respiration (e.g., Macoma clams are estimated to ventilate approximately 10% porewater 
even when their siphons are reh·acted inside their burrow (Winsor et al. 1990)). Infauna 
that feed on organic material below the sediment surface tend to increase the porosity 
of the sediments by their activities, which increases the exchange of porewater with 
overlying water (Winsor et al. 1990; Krantzberg 1985). 

In summary, the invertebrate communities using the benthic habitats along the FR 
adjacent to the Site are primarily epifaunal organisms living on the predominantly 
rocky (cobble) substrate. In these areas, benthic invertebrates occupy the microhabitats 
that are available on and in the interstices around the cobble substrate. Most of these 
organisms filter food from the water column or scrape biofilms from rock surfaces so 
they are exposed to near-bottom surface water and not to porewater. Infauna! 
organisms are present in the limited areas of finer-grained sand present in small eddies 
or shoreline irregularities localized along the river bank. Because the presence of sand, a 
fairly porous medium, allows the porewater to exchange readily with the overlying 
water and the behavior of infauna! organisms during respiration further ensures that 
this exchange takes place, examination of near-bottom water quality provides a 
measure of the exposure of the infauna! organisms to any contamination. Based on 
these site-specific features and conditions, the evaluation of near-bottom surface water 
quality provides a reasonable estimate of the maximum exposure to contaminants 
transported by groundwater due to the mixing with surface water. 

3.3 CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN 

P AHs and benzene, toluene, ethylbenzene and xylenes (BTEX) are the groundwater 
COis identified in the Level I ERA and are the COis for the Level II ERA. This section 
describes the results of additional sampling conducted at the shoreline area for the COis 
in order to identify contaminants of potential ecological concern (CPECs) and support 
the Level II ERA evaluations. After the description of the Level II ERA sampling 
activities and results, the sampling results are screened against DEQ SLVs. 

3.3.1 Level II ERA sampling 
Additional environmental sampling was performed on October 12 and 13, 2008, to fill 
data gaps and support the exposure assessment for the Level II ERA. The sampling of 
Willamette River surface water was the primary objective of the sampling based on 
potentially complete exposure pathway assumptions described in the WP /SAP and in 
this report. Supplemental sampling of sediment and interstitial water was performed to 
support the Level II ERA and provide a better understanding of the nature and extent 
of contamination, as requested by DEQ. Mr. Geoff Brown of DEQ visited the field site 
early on October 13 during interstitial water sampling. Mr. Brown was briefed on the 
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field activities, and he was shown the sampling stations during a Site walk across the 
length of the FR along the EWEB property. Detail on the field sampling methods and 
chemical analyses is provided in the WP /SAP (Axelrod and Windward 2008). 

The type and number of samples collected and the sample analyses performed are 
summarized in Table 3-2. Sampling locations are presented in Figure 3-2. A more 
detailed description of the field sampling is provided in Attachment 2. Photographs 
from the October 2008 sampling event are provided in Attachment 3. Form 1 summaries 
from the laboratory are provided in Attachment 4. Results from data validation of the 
laboratory results are presented in Attachment 5. Results from output of Pro-UCL 
statistical calculations are provided in Attachment 6. 

Table 3-2. Summary of Level II ERA sampling, October 2008 
-

No. OF SAMPLES 

SUBZONE 1 SUBZONE 2 
(0 to 5 ft (5 to 15 ft 

MEDIA RIVER ZONE from Shore) from Shore) ANALYTES --
A (upstream) 0 1 

- - PAHs 

Surface water B (focus reach) 
6 (+1 field 

2 BTEX (Subzone 1 only) 
duplicate) TSS 

C (downstream) 0 1 conductivity 
conventionalsa 

Interstitial water B (focus reach) 3 0 

PAHs 

Sediment B (focus reach) 
2 (+1 field 

0 
TOC 

duplicate) total solids 
grain size 

- -- -----
a Temperature, pH, dissolved oxygen, and oxygen-reduction potential. All conventional parameters, except 

conductivity, were measured in the field using a multimeter probe. Conductivity was measured at the contract 
laboratory (Columbia Analytical Services, Inc.) because the conductivity probe on the field meter was not working 
properly. 

BTEX - benzene, toluene, ethylbenzene, and xylenes 

PAH - polycyclic aromatic hydrocarbon 

TOC - total organic carbon 

TSS - total suspended solids 

3.3.2 Analytical results and comparison of the analytical results to SLVs 

The results from sampling of surface water, interstitial water, and sediment data are 
provided in Tables 3-3, 3-5 and 3-6. These data were screened against 2001 DEQ Level II 
ERA SLVs in accordance with DEQ guidance (DEQ 1998). Screening against these SLVs 
is a required component of the Level II ERA analysis. COis that fail the screening 
comparison are retained as CPECs under the conditions defined subsequently for the 
various media sampled. COis which pass the screening comparison are not of ecological 
concern and are not retained for further evaluation. 
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In addition, sediment data were screened against the DEQ/US Environmental 
Protection Agency (EPA) Joint Source Control Strategy (JSCS) SL Vs. The JSCS SL Vs 
were developed for the Portland Harbor Superfund site to screen data from upland sites 
along the Willamette River. Because the JSCS SLVs are risk-based and have been 
accepted by DEQ for evaluating sediment entering the Willamette River, the values are 
relevant and included in the draft tables for the purpose of comparison. JSCS SLVs for 
P AHs in sediment are generally higher than the DEQ Level II ERA SL Vs for sediment. 
With the exception of anthracene, the DEQ Level II ERA SL Vs and JSCS SL Vs for water 
are equivalent for ecological receptors so a comparison of water data to JSCS SL Vs 
would be redundant. Note that the DEQ Level II ERA SLV for anthracene in water 
listed in the DEQ guidance is a typographical error. The original source of the SL V 
(Suter and Tsao 1996) reports a Tier II secondary chronic value of 0.73 µg/L, whereas, 
the DEQ Level II ERA SLV listed is 13 µg/L. Suter and Tsao (1996) report 13 µg/L as the 
anthracene Tier II secondary acute value. 

3.3.2.1 Surface water 

Surface water sampling results represent the primary medium and exposure 
concentrations for evaluating risk to aquatic ecological receptors at the FR. The Level II 
ERA surface water sampling results were compared to 2001 DEQ Level II ERA SL Vs to 
determine if there were any location-specific exceedances (Table 3-3). None of the COis 
detected in any individual surface water sample exceeded the DEQ risk-based SLVs. 

Surface water data from Zone B were screened to identify CPECs by considering COi 
detection frequency and by comparison of ECs to SL Vs to calculate exceedance factors 
(EFs) according to DEQ guidance (DEQ 1998). In addition, because multiple COis were 
identified for surface water, CPECs were evaluated considering the potential for 
aggregate exposure to all COis. COis were eliminated as CPECs in surface water if the 
detection frequency was< 0.05 (5% ), if the exceedance factor was less than 1.0, or if the 
sum of exceedance factors for all COis was less than 1.0. Identification of CPECs using 
an exceedance factor of 1.0 rather than 5.0 is appropriate because juvenile Chinook 
salmon, the most conservative potential receptor species for surface water, is a 
threatened species under the ESA. 
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Table 3-3. COi concentrations in surface water samples compared to SLVs 

UPSTREAM 
(ZONE A) 

SW-8- SW-8-
ANALYTE I SW-A-2 1.10 1.60 

PAHs 

2-Methylnaphthalene I 0.0023 u I 0.033 0.0090 J 

Acenaphthene 0.0044 u 0.0079 J 0.0076 J 

Acenaphthylene 0.0034 u 0.0036 u 0.0038 u 

Anthracene 0.0036 u I 0.0038 u 0.0040 u 

Benzo(a)anthracene 0.0026 u I 0.0027 u 0.0086 u 
I Benzo(a)pyrene I 0.0043 u I 0.0045 u 0.0077 J 

i Benzo(b )fluoranthene 0.0023 u I 0.0024 u 0.011 J 

I Benzo(g,h,i)perylene 0.0029 u 
I 

0.0030 u I 0.0096 J 

Benzo(k)fluoranthene 0.0025 u 0.0026 u 0.0060 J 

Chrysene 0.0034 u 0.0036 u 0.0070 u 

Dibenzo(a,h)anthracene 0.0025 u 0.0026 u 0.0028 u 

Dibenzofuran 0.0046 u 0.0048 u 0.0052 u 

Fluoranthene 0.0044 u 0.0046 u 0.0079 u 

Fluorene 0.0038 u 0.0040 u 0.0043 u 

lndeno(1 ,2,3-cd)pyrene 0.0026 u 0.0027 u I 0.0089 J 

Naphthalene 0.0030 u 0.44 0.16 

Phenanthrene 0.0050 u 0.0052 u 0.0056 u 

Pyrene I 0.0035 u I 0.0037 u 0.017 u 

voes 

Benzene na 0.045 u 0.045 u 

Ethyl benzene na 0.25 J 0.080 J 

m,p-Xylenes na 0.078 u 0.078 u 
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I DOWN· 
STREAM 

Focus REACH (ZONE 8) (ZONE C) 
~ 

SW-D- SW-8- SW-8- SW-8- SW-8- SW-8- SW-8-
1.60 (FD) 2.70 1.110 I 1.160 1.200 1.240 2.190 SW-C-2 

0.012 J 0.0075 J o.0080 J I 0.01 1 J 0.0059 J 0.0084 J I 0.0040 J 0.0023 u 

0.0070 J 0.0044 u 0.017 J 0.012 J 0.0044 u 0.026 0.0044 u 0.0044 u 

0.0046 u 0.0034 u 0.0051 J 0.0034 u 0.0034 u 0.0036 u 0.0034 u 0.0034 u 

0.0048 u 0.0036 u 0.0038 u I 0.0036 u I 0.0036 u 0.0038 u 0.0036 u 0.0036 u 

0.0035 u 0.0026 u 0.0047 u 0.0026 u 

0.0058 u I 0.0043 u 0.0088 J 0.0043 u 

0.0031 u I 0.0023 u 0.0073 J 0.0023 u 

0.0039 u I 0.0029 u 0.0090 J 0.0029 u 

0.0034 u 0.0025 u 0.0027 u 0.0025 u 

0.0046 u 0.0034 u 0.0069 u 0.0034 u 

0.0034 u 0.0025 u 0.0027 u 0.0025 u 

0.0062 u 0.0046 u 0.0048 u 0.0046 u 

0.0059 u 0.0044 u 0.0046 u 0.0044 u 

0.0051 u 0.0038 u ' 0.0063 J 0.0061 J 

0.0035 u 

0.17 

0.0067 u 

1 0.0047 u 

0.045 u 

0.070 J 

0.078 u 

0.0026 u I 0.0028 u 0.0026 u 

0.07 

0.0050 u 

0.0035 u 

na 

na 

na 

0.23 0.21 

0.0093 J 0.0093 J 

0.0071 u 0.0035 u 

I I 
I 0.16 J 0.15 J 

I 0.15 J 0.17 J 

1 0.078 u O.D78 U 

W~~5L 
Axe_ll'Q(l 

0.0026 u 0.0028 u 1 0.0026 u 0.0026 u 

0.0043 u 0.0046 u 1 0.0043 u 0.0043 u 

0.0023 u 0.0025 u I 0.0023 u 0.0025 u 1 

0.0029 u 0.0031 u 0.0029 u 0.0029 u I 
0.0025 U I 0.0027 U 0.0025 u 0.0025 u 

0.0034 u 0.0036 u 0.0034 u 0.0034 u 

0.0025 u I 0.0027 u 0.0025 u 0.0025 u 

0.0046 u 0.0049 u 0.0046 u 0.0046 u 

0.0044 u 0.0047 u 0.0044 u I 0.0044 u 

0.0038 u 0.0085 J 0.0038 u 1 0.0038 u 

0.0026 u 0.0028 u 0.0026 u 0.0026 u 

0.7 0.11 0.047 0.023 

0.0050 u 0.0053 u 0.0050 u 0.0050 u 

0.0035 u 0.0071 u 0.0035 u 0.0035 u l 
I 

0.045 u I 0.045 u na na I 
0.042 u 0.042 u na na 

O.D78 U 0.078 u na na 

-

I 
DEQEco 
LEVEL II 
SLV3 

nv 

520 

nv 

0.73b 

0.027 

0.01 4 I 
nv I 
nv I 
nv 

nv 

nv 

3.7 

6.16 

3.9 

nv 

620 

nv 

nv I 
I 

130 

7.3 

1.8° 



ANALYTE 

a-Xylene 

Toluene 

UPSTREAM 

_(ZONEA) -------

SW-A-2 

na I 
na I 

SW-B-
1.10 

0.050 J 

0.048 u 

SW-B-
1.60 

0.031 u I 
0.048 u 1 

SW-D-
1.60 (FD) 

0.037 u 
0.048 u 

Focus REACH (ZONE B) 

SW-B-
2.70 

na 

na 

SW-B-
1.110 

I 0.031 u 
0.10 J 

SW-B-
1.160 

0.040 J 

SW-B-
1.200 

1 0.037 u 
I 0.048 u I 0.048 u 

I 
SW-B-
1.240 

0.037 u 

0.048 u I 

DOWN· 
STREAM 

(ZONE C) DE E - Q co 
SW-B- LEVEL II 
2.190 SW-C-2 SLV" 

na I na I 1.8c 

na I na I 9.8 

a DEQ Tier II ERA SLV-Table 1, DEQ Guidance for Ecological Risk Assessment, Level II Screening Level Values for Plants, Invertebrates, and Wildlife Exposed to 
Soil and Surface Water (DEQ 1998). 

b The DEQ Tier II ERA SLVincorrectly identified the Tier II acute SLVof 13 µg/L as the Tier II chronic SLV. 
c The more conservative value for m-xylene is shown. 

DEQ - Oregon Department of Environmental Quality 
FD - field duplicate 
J - estimated concentration 

na - not analyzed 
nv - no value available for this compound 

Bold values indicate exceedance of the respective SLV; there is none. 
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SLV - screening level value 
U - undetected at detection limit shown 

PAH - polycyclic aromatic hydrocarbon 
voe - volatile organic compound 
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ECs were calculated according to DEQ guidance (DEQ 1998) for each media sampled. 
To ensure that risks are not underestimated, conservative estimates of the average 
concentration of COis in water and sediment were determined using USEP A software 
(Pro UCL Version 4 (USEPA 2007a)) to calculate the 90% upper confidence limit on the 
mean (90% UCL). The 90% UCLs were calculated with Pro UCL whenever three or more 
detected values were reported for a COI within each Zone B sample group. If fewer 
than three samples had concentrations above the detection limit for a particular COI, 
then the maximum detected concentration over all samples was used as the EC. If all 
samples had concentrations below the detection limit, the EC was calculated as half the 
maximum detection limit. For the calculation of 90% UCLs, samples SW-B-1.60 and 
SW-D-1.60 (field duplicate) were averaged. If concentrations in both samples were 
below detection limits, the average detection limit was calculated. 90% UCLs were 
calculated using Pro UCL 4.00.02 (USEP A 2007a), which incorporates algorithms for 
estimating concentrations below detection limits and incorporating them into UCL 
calculations. 

For a given dataset, Pro UCL calculates both parametric (when data conform to a 
distribution) and non-parametric (when no particular distribution provides a good fit 
for the data) UCLs and recommends the most appropriate UCL for the empirical data 
distribution, based on the best professional judgment of the USEP A's Pro UCL 
developers. Although ProUCL calculates 90% UCLs using a variety of methods, it does 
not recommend which 90% UCL is appropriate for each dataset; instead it recommends 
appropriate 95% UCLs. Thus, the 90% UCL selected for each COI was calculated using 
the same method as that of the ProUCL-recommended 95% UCL. The Pro-UCL 
generated output is presented in Attachment 6. CPEC screening results for the surface 
water data are presented in Table 3-4. 

In Table 3-4, the EC method entitled "90% Student's-t UCL" is calculated for normally 
distributed data sets where there are no values reported below the detection limit. The 
critical value for the UCL is obtained from Student's t-distribution (equation 2-32 in the 
ProUCL Technical Guide (USEPA 2007b)). 

The EC method entitled "90% approximate gamma UCL" in Table 3-4 provides a 
parametric estimate of the 90% UCL on the mean. This method is chosen when the 
goodness of fit tests indicate that the gamma distribution was the best fit for the data 
and there were no values reported below the detection limit. 

The EC method entitled "90% KM(t) UCL" in Table 3-4 is used when no particular 
distributional form provides a good fit for the data, and/ or the detection frequency is 
around 60% or less. This method is based upon Kaplan-Meier (KM) estimates of the 
population mean and standard error, and uses the Student's t critical value in the UCL 
calculation (given by equation 4-8 in the ProUCL Technical Guide (USEPA 2007b)). The 

October 2009 21 Wi~~~!~~l.L< , 
Ax~l:r:W 



KM estimates are non-parametric which means they use only the empirical distribution 
function. This method is particularly advantageous when multiple detection limits are 
reported. EPA found this method to provide consistent and reliable UCL estimates for 
data sets with non-detects at all sample sizes (USEPA 2007b). 

Table 3-4. CPEC identification from comparison of surface water ECs to SLVs 

DETECTION EXCEEDANCE 
EC EC CALCULATION DEQ Eco LEVEL FREQUENCY FACTOR 

ANALYTE (µg/L) METHOD II SLV (µg/L)a (unitless) (unitless) 

PAHs 

2-Methylnaphthalene 0.016 
90% approximate 

nv 1 ne gamma UCL 

Acenaphthene 0.015 90% KM (t) UCL 520 0.63 0.000 

Acenaphthylene ne ne nv 0.13 ne 

Anthracene 0.0024 
one-half detection 0.73b 0.0 0.003 limit 

Benzo(a)anthracene 0.0043 
one-half detection 

0.027 0.0 0.16 limit 

Benzo(a)pyrene 0.0088 maximum detect 0.014 0.25 0.63 

Benzo(b )fluoranthene ne ne nv 0.25 ne 

Benzo(g, h, i) perylene ne ne nv 0.25 ne 

Benzo(k)fluoranthene ne ne nv 0.13 ne 

Chrysene ne ne nv 0.0 ne 

Dibenzo(a,h)anthracene ne ne nv 0.0 ne 

Dibenzofuran 0.0031 
one-half detection 

3.7 0.0 0.001 limit 

Fluoranthene 0.0040 
one-half detection 

6.16 0.0 0.001 
limit 

Fluorene 0.0069 90% KM (t) UCL 3.9 0.38 0.002 

lndeno(1,2,3-cd)pyrene ne ne nv 0.13 ne 

Naphthalene 0.36 90% Student's-t UCL 620 1 0.001 

Phenanthrene ne ne nv 0.13 ne 

Pyrene ne ne nv 0.0 ne 

voes 

Benzene 0.16 maximum detect 130 0.33 0.001 

Ethylbenzene 0.18 90% KM (t) UCL 7.3 0.67 0.02 

m,p-Xylenes 0.0039 
one-half detection 1.8 c 0.0 0.002 
limit 

o-Xylene 0.050 maximum detect 1.8 c 0.33 0.03 

Toluene 0.050 
one-half detection 

9.8 0.0 0.01 
limit 

Sum of Exceedance Factors 0.86 
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a DEQ Eco SLV - Table 1, DEQ Guidance for Ecological Risk Assessment, Level II Screening Level Values for 
Plants, Invertebrates, and Wildlife Exposed to Soil and Surface Water (DEQ 1998). 

b The DEQ Tier II ERA SLV incorrectly identified the Tier II acute SLV of 13 µg/L as the Tier II chronic SLV. 

c The more conservative value form-xylene is shown. 

DEQ - Oregon Department of Environmental Quality 

EC - environmental concentration 

nv - no DEQ value available for this compound 

ne - not evaluated because a DEQ SL V was not available 

PAH - polycyclic aromatic hydrocarbon 

SVL - screening value level 

UCL - upper confidence limit on the mean 

voe - volatile organic compound 

Based on the screening evaluation presented in Table 3-4, no CPECs were identified for 
surface water. Concentrations of anthracene, benzo(a)anthracene, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, pyrene, and m,p-xylenes were 
below detection limits in all samples. Because these COis were detected in less than 5% 
of samples, they were screened out as CPECs. In addition, exceedance factors for all 
individual COis were less than 1.0, the sum of exceedance factors over all COis was less 
than 1.0, and maximum concentrations of each COI were also less than 1.0; therefore, all 
COis were screened-out as CPECs for surface water, the primary medium and exposure 
pathway for the Level II ERA. 

3.3.2.2 Sediment 

Sediment samples were collected primarily to support the characterization of the nature 
and extent of contamination and secondarily to address uncertainty regarding exposure 
of infauna! invertebrates living in the limited fine-grained sediment areas along the FR. 
Sampling results were compared to 2001 DEQ Level II ERA sediment SLVs to identify 
locations with elevated concentrations. In addition, sediment data were also compared 
to Portland Harbor JSCS SLVs for perspective because the JSCS SLVs are risk-based and 
have been accepted by DEQ for evaluating sediment entering the Willamette River 
(Table 3-5). 

CPECs in sediment were screened by dividing the maximum concentration in any 
sample by the DEQ Level II ERA SLV to calculate an EF. COis with an EF of 5.0 or 
greater were identified as CPECs. Identification of CPECs using an exceedance factor of 
5.0 is appropriate because no species in the infauna! benthic invertebrate community at 
the FR, the community of potential receptors identified for sediment, is federally listed 
under the ESA. The ecological relevance of these CPECs is discussed in Section 3.4. 

October 2009 23 w~~~!:?i .. ., 
Ax~~ 



Table 3-5. Sediment sampling results compared to SLVs 

SAMPLE DATA (µg/kg dw ) S LV (µg/kg dw) 

I SD-HUS- I SD-HU20- SD-HU3- I DEQ LEVEL I DEQ 
ANALYTE 1.184 . 1.184 (FD) 

Dibenzofuran 370 320 

LPAHs 

2-Methylnaphthalene 470 420 

Acenaphthene 2,700 2,200 

Acenaphthylene 250 350 

Anthracene 4,200 3,000 

Fluorene I 2,500 2,000 

Naphthalene 3,300 3,400 

Phenanthrene 17,000 13,000 

HPAHs 

Benzo(a)anthracene 1,900 2,000 

Benzo(a)pyrene 2,100 2,200 

Benzo(b )fluoranthene 1,500 1,600 

Benzo(g, h,i)perylene 1,400 1,400 

Benzo(k)fluoranthene 470 520 

Chrysene 1,900 2,000 

Dibenzo(a ,h)anthracene 260 270 

Fluoranthene 5,700 4,700 

lndeno(1,2,3-cd)pyrene 1,300 1,300 

Pyrene 7,700 6,700 

Total LPAHs 30,420 24,370 

Total HPAHs 24,230 22,690 

Total PAHs 54,650 47,060 

Total organic carbon (%) 1.30 1.01 I 
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1.240 llERAa 

0.59 u 5,100 

7 nv 

620 290 

54 160 

110 57 

390 77 

19 176 

260 42 

270 32 

360 32 

280 nv 

260 300 

93 27 

320 57 

50 33 

560 111 

250 17 

790 53 

1,460 76 

3,233 193 

4,693 1,610 

1.73 nv 

BIOACCUMb JSCSc 

nv nd 

nv 200 

nv 300 

nv 200 

nv 845 

nv 536 

nv 561 

nv 1,170 

nv 1,050 

nv 1,450 

nv nv 

nv 300 

nv 13,000 

nv 1,290 

nv 1,300 

37,000 2,230 

nv 100 

1,900 1,520 

nv nv 

nv nv 

nv nv 

nv nv 

Wi#.~::siLLC 
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EFs (unitless) 

DEQ LEVEL DEQ 
II ERA EF BIOACCUMb JSCSc 

0.1 nc nv 

nc nc 2.2 

8.4 nc 8.2 

1.9 nc 1.5 

63 nc 4.3 

29 nc 4.2 

19 nc 6.0 

357 nc 13 

61 nc 1.9 

67 nc 1.5 

nc nc nv 

4.7 nc 4.7 

18 nc 0.0 

34 nc 1.5 

8.0 nc 0.2 

47 0.14 2.3 

76 nc 13 

136 3.8 4.7 

360 nc nv 

122 nc nv 

32 nc nv 

nc nc nc 



~ 

a 
DEQ Eco SLV - Table 1, DEQ Guidance for Ecological Risk Assessment, Level II Screening Level Values for Plants, Invertebrates, and Wildlife 
Exposed to Soil and Surface Water (DEQ 1998). 

b DEQ Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Table A-1a, Sediment Bioaccumulation Screening Level Values 
(SLVs) (DEQ 2007a). • 

c JSCS SL V - Table 3-1 , Portland Harbor Joint Source Control Strategy, Screening Level Values for Soil/Storm Water Sediment, Storm Water, 
Groundwater and Surface Water(DEQ and EPA 2005). 

DEQ - Oregon Department of Environmental Quality 

dw - dry weight 

EC - environmental concentration (sample result) 

EF - environmental factor(= EC/SLV) 

FD -field duplicate 

HPAH - high-molecular-weight polycyclic aromatic hydrocarbon 

JSCS - Joint Source Control Strategy 

LPAH - low-molecular-weight polycyclic aromatic hydrocarbon 

nc- not calculated (no SLV available) 

nv - no value available for this compound 

PAH - polycyclic aromatic hydrocarbon 

SL V - screening level value 

U - undetected at detection limit shown 

Bold text indicates value exceeds 2001 DEQ ecological screening level guidance value by a factor of 5.0. 

Italics text indicates value exceeds JSCS screening level value by a factor of 5.0. 
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Fluoranthene and pyrene are identified as bioaccumulative chemicals in DEQ Guidance 
for Assessing Bioaccumulrztive Chemicals of Concern in Sediment (DEQ 2007a), and were 
therefore also screened against bioaccumulative SL Vs. Bioaccumulative CPECs were 
screened by dividing the maximum concentration in any sample by the 
bioaccumulative SLV to calculate an EF according to DEQ guidance (DEQ 1998). COis 
with an EF of 1.0 or greater were identified as bioaccumulative CPECs. In addition, if 
the sum of bioaccumtilative EFs was greater than 1.0, those COis with EFs greater than 
0.1 were identified as bioaccumulative CPECs. 

Concentrations of all PAHs in sample SD-HU5-1.184 were higher than those in sample 
SD-HU3-1.240, generally by approximately an order of magnitude. 

Although there is only a small amount of ephemeral fine-grained deposits along the FR 
supporting a minority fraction of the benthic community, to address uncertainty 
regarding exposure to these organisms, sediment chemistry data were compared with 
SLVs to determine CPECs following DEQ guidance (DEQ 1998), and also to JSCS SLVs 
for comparison. CPEC screening was determined from the maximum concentration 
because the number of samples was too low to calculate 90% UCLs. Therefore, screening 
was conducted using the average of SD-HU5-1.184 and SD-HU20-1.184 (the field 
duplicate for SD-HU5-1.184) data. With the exception of acenaphthylene and 
benzo(g,h,i)perylene, concentrations of all PAHs measured in sample SD-HU5-1.184 
exceeded the Level II ERA SLVs by a factor of 5.0 or more. 

Thus, these P AHs are identified as CPECs in sediment. In contrast, when compared to 
the more recent JSCS SL Vs, only four PAHs (acenaphthene, naphthalene, phenanthrene, 
and indeno(l,2,3-cd)pyrene), exceed SL Vs by a factor of 5.0 or more. Pyrene also 
exceeded the DEQ bioaccumulation SL V for fish (by a factor of 3.8) and is identified as a 
bioaccumulative CPEC. In addition, although fluoranthene did not exceed the 
bioaccumulative SL V, it is identified as a bioaccumulative CPEC because it has an 
exceedance factor greater than 0.10 (EF = 0.14), and the sum of the fluoranthene and 
pyrene exceedance factors is greater than 1.0 (DEQ 2007a). 

In sample SD-HU3-1.240, concentrations of eight individual PAHs (fluorene, 
phenanthrene, benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, 
indeno(l,2,3-cd)pyrene, and pyrene) and three P AH mixtures (low-molecular-weight 
P AH [LP AH], high-molecular-weight P AH [HP AH], and total P AH) exceed Level II 
ERA SLVs by a factor of 5.0 or more. In contrast, when PAH concenh·ations in sample 
SD-HU3-1.240 were screened with the more recently derived JSCS SLVs, only 
indeno(l,2,3-cd)pyrene exceeded its respective SL V (by a factor of 2.5). 

Based on these data, concentrations of P AHs in the limited area of sediment at location 
HU5-1.184 are elevated above Level II ERA, JSCS, and two bioaccumulative SLVs. In 
contrast, PAH concentrations from location HU3-1.240, which is approximately 50 ft 
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downstream, are much lower and exceed only the conservative Level II ERA SLVs for a 
few chemicals. As noted below in Section 3.4.3.2 and Attachment 2, the majority of the · 
fine-grained sediment sampled at HUS in October 2008 was eroded between October 
2008 and March 2009 during high river flows. 

3.3.3 Comparison of Interstitial and surface water concentrations 

Interstitial water samples were collected for general comparison to the near-bottom 
surface water samples and to support characterization of the nature and extent of 
contamination. Although these data are not intended to characterize ecological 
exposure (Axelrod and Windward 2008), individual sample data for each COI were 
compared to 2001 DEQ Level II ERA surface water SLVs for perspective (Table 3-6). In 
addition, CPECs in interstitial water were identified as those COis with the maximum 
concentration from any sample exceeding its respective SL V by a factor of 5.0 or more. 
Identification of CPECs using an exceedance factor of 5.0 is appropriate because no 
species in the benthic invertebrate community, the potential receptor most closely 
associated with interstitial water, is federally listed under the ESA. The ecological 
relevance of these CPECs is discussed in Section 3.4. 

The P AH and BTEX concentrations in interstitial water from stations B-1.160 and 
B-1.240 were higher than those in co-located surface water. PAH concentrations from 
station B-1.160 were on average three orders of magnitude higher in interstitial water 
than in surface water, and BTEX concentrations were on average two orders of 
magnitude higher in interstitial water than in surface water. P AH concentrations from 
station B-1 .240 were on average two orders of magnitude higher in interstitial water 
than in surface water, and BTEX concentrations were on average an order of magnitude 
higher in interstitial water than in surface water. P AH concentrations from station 
B-1.60 in interstitial and surface water were similar, whereas interstitial water BTEX 
concentrations were on average an order of magnitude higher than surface water BTEX 
concentrations. 

Conductivity and total suspended solids (TSS) were also higher in all three interstitial 
water samples than in co-locatep surface water samples, confirming that the interstitial 
water represents groundwater. Conductivity of groundwater collected at contaminated 
wells up gradient on the Site varies, but typically ranges from 200 to 400 µMHOS/ cm 
(Exponent 2000). In addition, the high TSS in samples IW-B-1.160 and IW-B-1.240 
indicates the presence of particulates, likely contributing to the P AH concentrations 
reported in these samples. Overall, comparison of interstitial water samples taken from 
approximately 1 ft below the substrate surface and co-located surface water samples 
taken from approximately 1 inch above the substrate surface confirm the groundwater 
dispersion (mixing zone) model in the Phase I RI (Exponent 2000). That evaluation 
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Table 3-6. Interstitial water sampling results compared to co-located s urface water results 

B-1.60 
(7-to-9-in. depth) 

IW:SW 
IW SW RATIO IW 

ANALYTE (µg/L) (µg/L) (unitless) (µg/L) 

PAHs 

2-Methylnaphthalene 0.017 j 0.011 j 1.6 26 

Acenaphthene 0.011 j 0.0073 j 1.5 68 

Acenaphthylene 0.0037 u 0.0042 u 0.9 1.8 

Anthracene 0.0040 u 0.0044 u 0.9 6.6 

Benzo(a)anthracene 0.0058 u 0.0061 u 1.0 1.2 

Benzo(a)pyrene 0.0047 u 0.0077 j 0.6 0.83 

Benzo(b )fluoranthene 0.0025 u 0.011 j 0.2 0.66 

Benzo(g,h,i)perylene 0.0032 u 0.0096 j 0.3 0.39 

Benzo(k)fluoranthene 0.0028 u 0.006 0.5 0.23 

Chrysene 0.0065 u 0.0058 u 1.1 1.3 

Dibenzo(a,h)anthracene 0.0028 u 0.0031 u 0.9 0.091 

Dibenzofuran 0.0050 u 0.0057 u 0.9 3.9 

Fluoranthene 0.016 u 0.0069 u 2.3 5.6 

Fluorene 0.0055 j 0.0047 u 1.2 24 

lndeno(1,2,3-cd)pyrene 0.0029 u 0.0089 j 0.3 0.39 

Naphthalene 0.22 0.165 1.3 85 

Phenanthrene 0.015 J 0.0062 u 2.4 47 

Pyrene 0.018 u 0.011 u 1.7 8.9 

v o es 

Benzene 1.2 0.045 u 26.7 170 

Ethylbenzene 3 0.075 j 40.0 260 

m,p-Xylenes 0.76 0.078 u 9.7 16 
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B-1 .160 B-1 .240 
(9-to-11-in. depth) (11-to-13-in. depth) 

SW 
(µg/L) 

0.011 j 

0.012 j 

0.0034 u 
0.0036 u 
0.0026 u 
0.0043 u 
0.0023 u 
0.0029 u 
0.0025 u 
0.0034 u 
0.0025 u 
0.0046 u 
0.0044 u 
0.0061 j 

0.0026 u 
0.21 

0.0093 j 

0.0035 u 

0.15 j 

0.17 j 

0.078 u 

IW:SW 
RATIO IW 

(unitless) (µg/L) 

2364 2.6 

5667 17 

529 0.94 

1,833 2.3 

462 1.3 

193 1 

287 0.93 

134 0.75 

92 0.28 

382 1.5 

36 0.14 

848 0.43 

1,273 7.9 

3,934 8.6 

150 0.7 

405 0.8 

5,054 7.4 

2,543 10 

1, 133 0.36 j 

1 ,~29 0.050 j 

205 0.28 j 

wi:;91.~!!"~LLC 
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IW:SW 
SW RATIO 

(µg/L) (unitless) 

0.0084 j 310 

0.026 654 

0.0036 u 261 

0.0038 u 605 

0.0028 u 464 

0.0046 u 217 

0.0025 u 372 

0.0031 u 242 

0.0027 u 104 

0.0036 u 417 

0.0027 u 52 

0.0049 u 88 

0.0047 u 1,681 

0.0085 j 1,012 

0.0028 u 250 

0.11 7.3 

0.0053 u 1,396 

0.0071 u 1,408 

0.045 u 8 

0.042 u 1.2 

0.078 u 3.6 

DEQ LEVEL II 
ERA SLV 
(µg/L)a 

nv 

520 

nv 

0.73 b 

0.027 

0.014 

nv 

nv 

nv 

nv 

nv 

3.7 

6.16 

3.9 

nv 

620 

nv 

nv 

130 

7.3 

1.8 c 
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B-1.60 B-1 .160 B-1.240 
(7-to-9-in. depth) (9-to-11-in. depth) (11-to-13-in. depth) 

IW:SW IW:SW IW:SW DEQ LEVEL II 
IW SW RATIO IW SW RATIO IW SW RATIO ERASLV 

ANALYTE (µg/L) (µg/L) (unitless) (µg/L) (µg/L) (unitless) (µg/L) (µg/L) (unitless) (µg/L)a 

a-Xylene 2.1 0.037 u 56.8 52 0.040 J 1,300 0.13 J 0.037 u 3.5 1.8 c 

Toluene 0.14 J 0.048 u 2.9 2.4 J 0.048 u 50 0.23 J 0.048 u 4.8 9.8 

Conventionals 

Conductivity 
75 47 na 195 46 na 246 47 na na (µMHOS/cm) 

TSS (mg/L) 10 5 na 22 5 na 36 5 na na 

Depth below substrate 
7-9 na na 9-11 na na 11 -13 na na na surface (inches) 

a 
DEQ Eco SLV - Table 1, DEQ Guidance for Ecological Risk Assessment, Level II Screening Level Values for Plants, Invertebrates, and Wildlife 
Exposed to Soil and Surface Water (DEQ 1998). 

b The DEQ Level II ERA SLV is erroneously reported as 13 µg/L; no samples exceed the reported DEQ Level II ERA SLV of 13 µg/L. 

The more conservative value for m-xylene is shown. 

DEQ - Oregon Department of Environmental Quality 

ERA - ecological risk assessment 

IW - interstitial water 

SW - surface water 

na - not applicable 

nv - no DEQ value available for this compound 

Bold text indicates value exceeds SLV by a factor of 5.0 or more. 

Italics text indicates value exceeds SL V by a factor of 1 to 4.9. 
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PAH - polycyclic aromatic hydrocarbon 

SVL - screening value level 

TSS - total suspended solids 

U - undetected at detection limit shown 

voe - volatile organic compound 

w~~~~LLC 
Axe_~ 



showed that elevated P AH and BTEX concentrations in groundwater are rapidly 
attenuated at the shoreline area in response to the interaction of low volumes of 
groundwater with relatively high volumes of river water. 

For sample IW-B-1.160, concentrations of four PAHs, benzo(a)anthracene, 
benzo(a)pyrene, dibenzofuran, and fluorene, and four voes, benzene, ethylbenzene, 
m,p-xylenes, and o-xylene, exceeded their respective surface water SLV. For sample 
IW-B-1.240, concentrations of four PAHs (benzo(a)anthracene, benzo(a)pyrene, 
fluoranthene, and fluorene) exceeded surface water SL Vs, whereas no VOCs exceeded 
surface water SLVs. For sample IW-B-1.60, the VOC o-xylene slightly exceeded the 
surface water SLV. 

Although samples were collected at depths below which benthic invertebrates generally 
occur, interstitial water data were compared with surface water SL Vs to identify CPECs 
following DEQ guidance (DEQ 1998) in order to establish an upper bound regarding 
maximum potential exposure for benthic invertebrates. Considering results from all 
three samples, EFs greater than 5.0 were noted for anthracene (EF=9), 
benzo(a)anthracene (EF=48), benzo(a)pyrene (EF=71), and fluoranthene (EF=6.2). These 
four COis are identified as CPECs based on this comparison. 

3.4 PRELIMINARY CONCEPTUAL SITE MODEL 

This section discusses the preliminary conceptual site model integrating information on 
ecologically important receptors, assessment endpoints, CPECs, exposure pathways, 
and potential effects. 

3.4.1 Known ecological effects 

This section discusses chemical specific factors (from literature) that affect the toxicity 
and behavior of P AHs and BTEX with respect to fish and benthic invertebrates. 

PAHs 

Both LP AHs, such as naphthalene, fluorene, phenanthrene, and anthracene, and 
HP AHs, such as chrysene and benzo(a)pyrene, are acutely toxic to aquatic organisms. 
Many of the HP AHs are also carcinogenic, mutagenic, or teratogenic to a wide variety 
of organisms including fish (Moore and Ramamoorthy 1984; Eisler 1987). 

In most fish, P AHs are rapidly metabolized and excreted following uptake; thus P AH 
tissue concentrations are generally low. The major route of elimination is through 
excretion into bile. Biotransformation and excretion rates can vary widely among fish 
species (Meador et al. 1995). Fish exposed to PAHs may be induced to produce higher 
levels of enzymes capable of transforming P AHs to more excretable, but occasionally 
more toxic, metabolites (O'Connor et al. 1988). Generally, aquatic invertebrates are less 
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able to metabolize P AHs than aquatic vertebrates, although rates of P AH metabolism 
vary widely within and between phyla (Meador et al. 1995). Thus, invertebrates tend to 
be more sensitive to PAHs due to acute lethality by narcosis than other organisms that 
actively metabolize these compounds. 

P AHs tend to adhere to organic matter both in sediments and in the water column. In 
general, PAHs with higher octanol-water partitioning coefficients (Kow) tend to have a 
greater tendency to adhere to particulate matter (Varanasi 1989). As a result of 
adherence to particulates, PAH bioaccumulation and toxicity tends to decrease in the 
presence of particulate organic matter (Neff 2002). 

BTEX 

In a review of bioaccumulation and toxicity of monocyclic aromatic hydrocarbons, Neff 
(2002) notes that BTEX are rapidly volatilized from water and sediment and 
biodegradation in these media also generally occurs rapidly. BTEX readily 
bioaccumulates to lipid rich tissues in organisms and are also rapidly eliminated when 
removed from direct exposure. The toxic mechanism of BTEX is narcosis (Freidig and 
Hermens 2000). 

3.4.2 Candidate assessment endpoints 

The candidate assessment endpoint for juvenile salmonids is maintenance of individual 
juvenile Chinook salmon survival and growth. An individual, rather than population­
level assessment endpoint is appropriate for juvenile Chinook salmon because Chinook 
salmon is a threatened species under the ESA. Reproduction of salmonids is an 
inappropriate assessment endpoint because salmonids do not spawn in this section of 
the river, and spawning salmonids would only briefly be present during migration; 
therefore, reproductive life stages (adults and eggs) are not expected to be exposed to 
Site contaminants. 

An appropriate assessment endpoint for benthic invertebrates is maintenance of 
survival, growth and/ or reproduction of the benthic community, and maintenance of 
community structure. 

3.4.3 Relevant and complete exposure pathways 

This section discusses the potential for receptors in the Willamette River to have 
significant exposure to CPECs. The interpretations presented are based on the screening 
results presented in Sections 3.3.2 and 3.3.3, and the conceptual site model developed 
for the shoreline area and Level II screening analysis. The exposure pathway 
determinations for the shoreline area were made following the criteria presented in 
technical management decision point (TMDP) 3 'Ecological Risk Probable?' of the DEQ 
Level II screening guidance (DEQ 1998). 

October 2009 31 Wir#~!~!;~iLLC 
Ax~lr~ 



For CPECs to pose a potential risk to receptors, the exposure pathway must be 
complete. An exposure pathway is considered complete if a chemical can migrate from 
its source to an ecological receptor, and the receptor is exposed via one or more 
exposure routes at concenh·ations above risk-based SLVs. Complete exposure pathways 
can be of varying importance, so key pathways that reflect maximum exposures to 
ecological receptors are identified as having more importance than pathways likely to 
provide a very low fraction of the total exposure of receptor to CPECs. Pathways ~or the 
exposure of receptors to CPECs were designated in one of three ways: complete and 
significant, complete and insignificant, or incomplete. Each of these three designations 
is defined below, including whether it warrants further evaluation in a higher-tiered 
risk assessment. This section also presents a brief rationale for each designation by 
exposure pathway. The conceptual site model is presented in Figure 3-2. 

+ Complete and significant. This pathway is identified when there is a direct link 
between the receptor and chemical via the pathway, and the specific pathway is 
considered to be potentially important. Pathways classified as complete and 
significant are recommended for further risk assessment. 

+ Complete and insignificant. This pathway is identified when there is a direct 
link between the receptor and the chemical via the pathway; however, the 
significance of this pathway in terms of exposure is considered to be very low. 
Pathways classified as complete and insignificant are not recommended for 
further risk assessment. 

+ Incomplete. This pathway is identified when there is no direct pathway between 
the receptor and the chemical at concentrations above SLVs. P<ithways classified 
as incomplete are not recommended for further evaluation. 
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Willamette River surface water along the FR is a complete and insignificant exposure 
pathway for fish, including juvenile Chinook salmon, and the benthic invertebrate 
community. Surface water is the primary exposure pathway potentially linking upland 
contamination in groundwater at the Site to fish in the river. Groundwater data 
collected from upland wells and interstitial water samples collected along the 
Willamette River indicate that upland contaminants are transported in groundwater to 
the shoreline zone along the river; how ever, chemical concentrations in surface water 
collected w ithin 1 inch of the river bed were below detection limits or below 
biologically significant concentrations (DEQ 1998) represented by DEQ risk-based SL Vs 
(see Section 3.3.2). Because no CPECs were identified in surface water, fish, including 
juvenile Chinook salmon, and the benthic invertebrate community exposure to surface 
water are complete and insignificant exposure pathways. 
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3.4.3.2 Sediment 

Juvenile Chinook Salmon 

Direct sediment contact, sediment ingestion, and the sediment-associated benthic 
invertebrate food web are incomplete exposure pathways for juvenile Chinook salmon. 
Juvenile Chinook salmon reside in the water column, where they forage mainly on 
drifting insects and to a lesser extent on benthic invertebrates (Healy 1991), and do not 
have appreciable amounts of sediment in their stomachs (Cordell 2001). Thus, juvenile 
Chinook salmon are not like! y to be exposed to contaminants through sediment 
ingestion. Furthermore, although concentrations of fluoranthene and pyrene in 
sediment slightly exceeded DEQ bioaccumulative SLVs, these CPECs are not likely to 
pose a risk to juvenile Chinook salmon through the food web. 

The surface area of sediments along the Site is very small relative to the area over which 
juvenile Chinook salmon forage in the river environment. Only two small areas with 
fine-grained sediment were identified for sampling in October 2008 (HUS and HU3). 
The sediment at HUS (approximately 100 ft2) comprised a narrow band at the base of 
the bank shoreline during the 2007 survey and while this material was sampled in 
October 2008, a majority of the deposits has since been eroded from the area (see further 
discussion in Attachment 2). The sediment at HU3 (approximately 30 ft2) is located in a 
shallow embayment or pocket eddy at the downstream end of the FR and appears 
relatively stable based on its configuration. Juvenile Chinook salmon grow rapidly 
during stream residence and shift their habitat use with growth (Healy 1991), so they 
would not reside for extended periods in these small areas of sediment along the Site. 
Thus, because of their diet (obtaining a majority of their food from the water column), 
their habitat use (pelagic), and the limited area of affected sediment at the FR, juvenile 
Chinook salmon are unlikely to have significant exposure to the Site CPECs in sediment 
either directly or through the food web. 

Benthic Invertebrate Community 

Direct sediment contact, sediment ingestion, and the sediment-associated benthic 
invertebrate food web are complete and insignificant pathways for the benthic 
invertebrate community. The concentrations of several P AHs in sediment from both 
HU3 and HUS were greater than Level II ERA SLVs. However, PAH concentrations 
from HU3 were generally below the more recently derived JSCS SL Vs by comparison. 
JSCS EFs for P AHs from HUS also tended to be low (i.e., 13 or lower). The JSCS SL Vs 
are used for screening at other locations in the Willamette River and are included for 
perspective. 

The Site is located on the outside of a meander bend, where turbulent flow limits 
fine-grained sediment accumulation to small irregularities in the shoreline where flow 
velocity is significantly reduced. The total area of fine-grained sediment habitat along 
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the Site was less than approximately 130 ft2 during sampling in October 2008 and the 
area has been reduced further due to erosion of the finer-grained deposits from the river 
bed at HUS during high river flows between October 2008 and March 2009 (see 
discussion in Attachment 2). Therefore, although some benthic invertebrates may be 
exposed to CPECs in fine-grained sediments, any exposure would be limited to an 
insignificant fraction of the overall benthic invertebrate community along the FR. 

3.4.3.3 Interstitial water 

The exposure of benthic invertebrates to interstitial water is an incomplete exposure 
pathway. Anthracene, benzo(a)anthracene, benzo(a)pyrene, and fluoranthene were 
identified as CPECs in interstitial water because maximum concentrations were more 
than five times greater than surface water SLVs. Despite the SLV exceedances, benthic 
invertebrates are not likely to come into contact with elevated concentrations of PAHs 
and BTEX from the Site because the depths at which the water samples were collected 
(i.e., 7 to 13 inches below the river bed) is not a depth where benthic invertebrates occur 
generally. 

The surface substrate at sampling location B-1.240 (the downstream pocket eddy at 
HU3) was fine-grained sand and silt; and in such fine-grained sediments, invertebrates 
are generally limited to the top 10 cm (e.g., SEA 2002; Boudreau 1998). The surface 
substrate at locations B-1.60, and B-1.160 was cobble; and at the depths sampled (9 to 
13 inches), the interstices of the cobble substrate are filled with fine-grained (silt and 
sand) sediment. As depth increases in such coarse-grained substrates, water velocity 
diminishes, fines accumulate in the interstices, and the biological activity or presence of 
potential benthic receptors of concern is reduced or eliminated (see Section 3.2). Because 
these samples were collected at depth (as requested by DEQ), they are interpreted to 
represent concentrations in a subsurface zone where benthic invertebrate species are 
generally not present. As described previously in this report, the interstitial water 
samples represent groundwater furthest along the flow path to the river, and this water 
is below the biologic zone of infaunal benthic invertebrates. In addition, these data were 
collected principally to support nature and extent understanding and to establish an 
upper bound (i.e., worst-case) potential exposure for infauna! benthic organisms if they 
were present. Overall, comparison of interstitial water samples collected from 
approximately 1 ft below the substrate surface and co-located surface water samples 
collected from approximately 1 inch above the substrate surface show that COis are 
attenuated in the shoreline zone below levels of concern, confirming the groundwater 
dispersion (mixing zone) model in the Phase I RI (Exponent 2000). 
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4 Conclusions and Recommendations 

This section presents the conclusions and recommendations of the Level II ERA based 
on analysis of the ecology of the shoreline environment, chemical data collected, and 
potential for exposure of ecological receptors to COis under the site-specific conditions. 
The primary findings of this Level II ERA are as follows: 

+ The Willamette River adjacent to the Site provides habitat for juvenile fish, 
including rearing habitat for juvenile Chinook salmon; Chinook salmon 
spawning occurs a significant distance upstream on the river system. 

+ The Willamette River adjacent to the Site supports a benthic invertebrate 
cmmnunity composed primarily of epibenthic invertebrates on the primarily 
rocky/ cobble substrate 

+ Because of the hydraulic and substrate characteristics of the river along the FR, 
there is limited fine-grained sediment present to support an infauna! benthic 
invertebrate community. 

+ Surface water represents the primary potential pathway for contaminated 
groundwater to expose aquatic ecological receptors to COis. All COI 
concentrations in surface water collected from throughout the FR at 1 inch above 
the river bed were below detection limits or below biologically significant 
concentrations (conservative risk-based SLVs established by DEQ), and no 
surface water CPECs were identified; therefore, surface water was determined to 
be a complete and insignificant exposure pathway for fish and the benthic 
invertebrate community, and risk from this pathway is acceptable. 

+ Some sediment COI concenh·ations from the two fine-grained sediment locations 
sampled within the FR exceeded conservative risk-based SLVs. However, 
sediment represents an insignificant pathway for the benthic invertebrate 
community to be exposed to COis in contaminated groundwater because there is 
a very small amount of fine-grained sediment in the FR and fine-grained 
sediments constitute a small fraction of the available habitat. The sediment has 
also been demonstrated to be ephemeral for a majority of the FR. Therefore, 
although some benthic invertebrates may be exposed to CPECs in sediments at 
the FR, any exposure would be limited to an insignificant fraction of the benthic 
invertebrate community in the FR. 

+ Interstitial water data from the Site represents COI concentrations in 
groundwater furthest along the flow path to the Willamette River. Water samples 
collected from below and above the bed of the river demonstrate that COis are 
attenuated in the shoreline zone below levels of concern. These sampling results 
confirm the findings from earlier dispersion modeling analyses presented :in the 
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Phase I RI report. Invertebrates are not likely exposed to interstitial water at the 
depths sampled, and surface water data better represent concentrations to which 
epibenthic invertebrates, the predominant invertebrates at the site, are exposed. 

• The ecological survey determined that the aquatic habitats along the FR support 
a diverse benthic community, including several long-lived species (e.g., Corbicula 
and freshwater mussel), as well as species indicative of good water quality, such 
as stonefly larvae. Therefore, COis in groundwater do not appear to be adversely 
affecting the condition of the benthic community. In addition, the FR provides 
good-quality instream and supporting upland habitat (vegetation shade and 
cover) for rearing fish, including juvenile salmonids. 

• Addressing the ecological risk conditions for aquatic receptors at the shoreline 
area along the Site should address ecological risk concerns from groundwater 
discharge along the shoreline area on the UO property based on similarity of the 
habitat conditions and COis for both properties, and because the former MGP 
operated during the same period of time and generally in the same manner on 
both properties. 

In conclusion, the findings of this Level II ERA show that there is no unacceptable risk 
to the aquatic ecological receptors present in the Site shoreline area. Based on these 
findings, and in accordance with TMDP 3 of the DEQ Level II screening guidance (DEQ 
1998), no further ecological investigation is necessary. 
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