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remedial investigations identified two large non-aqueous phase liquid (NAPL) plumes migrating west to 
the river and impacting surface water and sediments. Subsequent monitoring identified another NAPL 
plume migrating north under the BNSF right-of-way toward Willamette Cove. A detailed description of 
the company’s operation history, documented spills, identified chemicals of concerns, and regulatory 
history is included in Appendix B.  
 

Site Receptors and Pathways 
Human health receptors and pathways prior to remediation included: 
ü Direct contact with contaminated surface soil through incidental ingestion, inhalation, and 

dermal contact for future Site residents, workers, visitors or trespassers; 
ü Incidental ingestion of and dermal contact with contaminated sediment related to recreational 

uses of the beachfront; 
ü Consumption of fish and crayfish caught by recreational anglers in the area of contaminated 

sediment; and 
ü Potential exposure to groundwater as a drinking water source. 

 
Ecological receptors include crayfish, clams, and numerous fish species; shorebirds; and mammals. 
Pathways prior to remediation included contact with contaminated sediment, interstitial porewater, and 
the water column. Major exposure routes for aquatic receptors included dermal exposure, exposure 
through respiratory structures and ingestion, as well as exposure through ingestion of contaminated prey 
by higher trophic level species.  
 

Regulatory History 
M&B began environmental investigations of its property in 1983. DEQ began the Remedial 
Investigation and Feasibility Study in 1990 and issued a public notice of a proposed cleanup plan in 
January 1993. EPA added the Site to the National Priorities List) (NPL) on June 1, 1994 and DEQ 
completed a revised Feasibility Study in 1995. In 1996 the DEQ and EPA entered into a Superfund State 
Contract (SSC), which was last updated in 2005.  
 
In September 2005, the McCormick & Baxter Superfund Site achieved the construction completion 
milestone. This designation means that all remedial action required by the Record of Decision (ROD), 
the ROD Amendment, and the Explanation of Significant Difference (ESD) were implemented, 
completed, and documented in a Preliminary Close-Out Report. Since that time, the soil and sediment 
OUs have been determined to be operational and functional (O&F). The O&F determination has not 
been made for the groundwater OU. A complete outline of the regulatory history can be found in 
Appendix B.  
 

Response Actions 
Removal Actions  
Removal actions were completed by DEQ under State of Oregon cleanup regulations prior to listing on 
the NPL and under CERCLA authority between Site listing and issuance of the ROD. A list of these 
removal actions is provided in the document titled Preliminary Close-Out Report (EPA, 2005). A 
summary of the response actions is included in Appendix B.  
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Media, engineered 
controls, and areas that do 
not support UU/UE based 

on current conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Sediment Yes Yes 
Sediment 
Operable 
Unit 

Controls on future 
uses of the property so 
that they are consistent 
with the level of 
protectiveness 
achieved by the 
cleanup 

State of Oregon 
Department of 
State Lands 
Easement No. 
31530-EA to the 
Oregon DEQ, 
May 2004 
(ODSL 2004)

Sediment Yes Yes 
Sediment 
Operable 
Unit 

Controls on future 
uses of the property so 
that they are consistent 
with the level of 
protectiveness 
achieved by the 
cleanup 

Docket No. 
USCG-2008-
0121: 
McCormick & 
Baxter Regulated 
Navigation Area, 
Willamette River, 
Portland, Or

Soil Yes Yes 
Soil 
Operable 
Unit 

Controls on future 
uses of the property so 
that they are consistent 
with the level of 
protectiveness 
achieved by the 
cleanup 

March 2005; 
License between 
DEQ and BNSF 

Soil, Groundwater  Yes Yes 

Soil and 
Groundwat
er Operable 
Units 

Controls on future 
uses of the property so 
that they are consistent 
with the level of 
protectiveness 
achieved by the 
cleanup 

Two Easement 
and Equitable 
Servitudes (EES) 
to be 
implemented 
with BNSF and 
McCormick & 
Baxter expected 
2016/2017

 

Status of Implementation 
The Site was divided into three OUs to facilitate and manage remedy costs, implementation, and 
construction. The overall remedy is designed to function as an integrated containment system. The entire 
Site is capped; the combined upland capping extends to the riparian area along the shoreline where it 
meets the sediment cap. The capping works in conjunction with the barrier wall, as a complementary 
system, to meet the Site RAOs and prevent contaminated groundwater from adversely impacting the 
Willamette River. In September 2005, the McCormick & Baxter Superfund Site achieved the 
construction completion milestone. Since that time, the soil and sediment OUs have been determined to 
be O&F. The O&F determination has not been made for the groundwater OU. A detailed description of 
the soil, groundwater and sediment remedies, as well as engineering and institution controls specified in 
the ROD is presented in Appendix B.  
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Systems Operations/Operation and Maintenance  
DEQ conducted Site activities in accordance with the Final Operation and Maintenance (O&M) Plan 
(DEQ/EPA, 2014), prepared by DEQ and approved by EPA. The O&M Manual (last revised Hart 
Crowser/GSI, 2016) specifies the sampling and monitoring procedures, quality assurance and quality 
control, and technical information needed to implement the Final O&M Plan. Site O&M activities 
completed since the Third FYR (DEQ/EPA, 2011) are summarized in Table II-3. Performance 
comparison criteria for the soil, sediment and groundwater remedies are presented in Table II-4 and 
included in Appendix B.  

Soil Remedy 
The soil remedy consists of contaminated soil removal and construction of an upland soil cap on 
approximately 40 acres of the Site and ICs. The soil cap remedy was completed in September 2005. 
Long-term monitoring is necessary because soils beneath the cap remain contaminated with arsenic, 
PCP, PAHs, dioxins, and NAPL.   
 
Ongoing monitoring activities for the soil cap (including the riparian zone) include visual inspections of 
the cap surface, stormwater conveyance system, security fencing, and warning signs. The soil cap is 
designed to be generally maintenance free, except for maintaining the native vegetation. Routine 
maintenance includes semi-annual manual removal of invasive plants and targeted application of 
herbicides. Non-routine maintenance may include repairs of the fence, replacement of warning signs, 
repairs of the gravel roads, filling of potential animal burrows, removal of sediment from manholes, and 
replanting of unsuccessful trees and shrubs.  
 

Sediment Remedy 
The sediment remedy consists of a 23-acre cap over contaminated sediments within the Willamette 
River and ICs. The sediment cap remedy was completed in September 2005. Long-term monitoring and 
maintenance are necessary because sediments beneath the cap remain contaminated with arsenic, PCP, 
PAHs, dioxins, and NAPL.  
 
Monitoring activities for the sediment cap in the past five years included quarterly visual inspections of 
near-shore areas and in 2015 collection and analysis of 12 surface water, 12 inter-armoring and 
4 sub-armoring water samples within the footprint of the sediment cap and upgradient and downgradient 
surface water samples. This was the 11th sampling event since the sediment cap was installed in 
2004/2005. In addition, sampling of sediment cap bulk organophilic clay was conducted in 2015 to 
determine whether the organoclay continues to function as designed to eliminate potential creosote 
NAPL seeps into the River. Bulk sediment samples are not collected because the sediment cap 
physically isolates riverbed contaminants and also prevents migration of potentially mobile 
contaminants within the riverbed sediment and NAPL seep areas to the Willamette River. Although the 
sediment cap is designed to be generally maintenance free, unplanned or non-routine maintenance 
included the replacement of one of the permanent warning buoys in February 2015 that was missing 
during several quarterly inspections. 
 

Northwest Natural Gas Line Abandonment (2014) 
Northwest Natural (NW Natural) abandoned in place approximately 600 feet of a 16-inch steel high 
pressure gas line, which existed in the BNSF right-of-way and formerly supplied the Site (Figure IV-4). 
Construction occurred between September 11 and November 24, 2014, which cut and capped both ends 
of the line and filled the entire length of the steel pipe with concrete slurry. NW Natural submitted a 
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appropriate as substitutes for MCLs in groundwater at any site where groundwater may be used 
as drinking water. Because groundwater at McCormick and Baxter is a potential source of 
drinking water and discharges to surface water that is a potential source of drinking water, the 
EPA determined that ACLs are not appropriate for this site and that new cleanup goals need to 
be established.  
 
The 2011 Third Five Year Review repeated this recommendation and stated that the EPA would 
document new cleanup levels in a ROD Amendment; however, a ROD Amendment may not be 
the appropriate administrative mechanism to document the necessary changes to the selected 
remedy as there is no change to the scope, performance or cost of the selected remedy. Replacing 
ACLs with revised groundwater cleanup goals in either a ROD Amendment or ESD will be 
revisited once the Portland Harbor ROD is released. The McCormick & Baxter Superfund Site is 
located along the banks of the Willamette River and is surrounded by the Portland Harbor 
Superfund Site. Consistency in the two cleanups will support a comprehensive cleanup of the 
Willamette River watershed 
 

Recommendation 2  
There has been no change in status to recommendation #2: ICs have not been implemented as 
required by the ROD for the Site groundwater and soil cap remedies. DEQ and EPA are 
currently discussing implementation of the ICs with the site owner and BNSF, respectively. The 
ICs will be implemented upon negotiations with property owners or sale of the property. The 
property is currently under the control of Oregon DEQ; land use over the past five years was 
consistent with IC restrictions. 
 

Issues that do not affect protectiveness but were expected to require potential action: 
ACB Unconformity: During the passive sampling event in fall 2015, the area where ACB buckling was 
observed in 2009 was exposed in Willamette Cove. The buckling observed in 2015 appeared similar to 
that observed in 2009 when an investigation was conducted to determine whether the buckling 
compromised the sediment cap. Based on that study and the recent passive sampling, the buckling of the 
ACB is not compromising the integrity of the sediment cap.  
  
NAPL Recovery Termination: DEQ and EPA discussed the findings of the DNAPL Data Gap 
Investigation and the rationale for their decision to discontinue NAPL recovery outside the barrier wall 
with affected tribes and natural resource trustees during the August 2011 annual meeting. No objections 
were raised to discontinue the NAPL recovery. DEQ will continue to monitor NAPL thickness outside 
the barrier wall to confirm this decision. NAPL presence and monitoring is an ongoing component of 
operations and maintenance monitoring and is conducted semi-annually.  
 
Soil Cap Subsidence: Upland soil cap subsidence near wells EW-1s and MW-23d is currently stable. 
This area will continue to be monitored quarterly for five years by taking inner and outer casing 
measurements at well MW-23d; by monitoring stormwater flow at the outfall during quarterly 
inspections; and by collecting and reviewing transducer data from EW-1s that measures groundwater 
temperature and elevation. The decision to monitor will be revisited during the Fifth FYR. 
 
ACB Gravel: EPA contacted NMFS in July 2012 regarding filling the ACB voids with gravel to prevent 
the accumulation of sharp objects and debris. Rounded gravel (1-½-inch minus) was placed within the 
ACB voids along a large portion of the shoreline and Willamette Cove in October 2012. The gravel has 
largely remained in place through 2015; however, some has washed down steeper shorelines and has 
settled onto lower ACB surfaces as shown in Appendix C Photographs 1 and 2.  
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updated by DEQ in 2015. The above criteria, including the 2011 AWQCs, were used as comparison to 
analyze the data and other that background locations for arsenic, were less than these criteria during the 
2015 sampling event. It should be noted that although the above criteria have been included in the O&M 
Reports for comparison purposes, the 1996 AWQC values are the regulatory criteria for the Site until a 
ROD Amendment or ESD is issued.  
 
Changes in Toxicity and Other Contaminant Characteristics  
Since the last FYR, EPA established a reference dose for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). 
On February 17, 2012, EPA released the final human health non-cancer dioxin reassessment, publishing 
an oral non-cancer toxicity value, or reference dose (RfD), of 7x10-10 mg/kg-day for 2,3,7,8- TCDD in 
EPA’s Integrated Risk Information System (IRIS). The dioxin cancer reassessment is expected to 
follow. The dioxin RfD was approved for immediate use at Superfund sites to ensure protection of 
human health. However, because the remedy is intended to prevent exposure through capping and ICs 
and the remedy is performing as intended, this change does not affect the protectiveness of the remedy.  
 
The entire property is capped and fenced. Off-site soils above the 1996 ROD cleanup goal of 40 ppt 
TCDD/F TEQ were placed on the property prior to capping. In addition, 35,000 cubic yards of soil 
above action levels from the central processing area were removed as hazardous waste prior to capping. 
The barrier wall is expected to contain the potentially mobile residual dioxin below action levels.  
 
Changes in Risk Assessment Methods  
There have been no changes to the standardized risk assessment methodology that could affect the 
protectiveness of the remedy.  
 
Changes in Exposure Pathways  
There have been no changes in physical conditions of the Site that would affect the exposure pathways, 
assumptions, or the protectiveness of the remedy. The majority of the McCormick & Baxter Property is 
currently vacant and access-controlled by DEQ. In the event of changes in ownership or land use related 
to the McCormick & Baxter Property, future land and groundwater use will be controlled through an 
institutional control to ensure the remedy is protective. 
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The sediment cap footprint constructed in 2004 encompassed approximately 22 acres. Its shoreward 
boundary extends along the shoreline from the south end of the property downstream into Willamette 
Cove to the north. Its riverward boundary at the farthest offshore location extends into the Willamette 
River to an approximate elevation of -40 feet North American Vertical Datum (NAVD), outside of the 
limits of the U.S. Army Corps of Engineers (USACE) designated navigational channel, and to -16 feet 
NAVD in Willamette Cove. The cap consists of a 2-foot-thick layer of sand over most of the cap 
footprint with a 5-foot-thick layer of sand over several more highly contaminated areas. Approximately 
131,000 tons of sand were placed from July 7 through October 28, 2004.  
 
Within the cap footprint were areas of known NAPL migration (e.g., seep areas). In the Willamette Cove 
and TFA NAPL seep areas, the cap incorporated 600 tons of organophilic clay to prevent breakthrough 
of NAPL through the cap. Organophilic clay is bentonite or hectorite clay that has been modified to be 
hydrophobic and to have an affinity for organic compounds. The AquaTechnologies ET-1 organophilic 
clay (ET-1) was applied in bulk and in the form of OrganoclayTM reactive core mats (RCMs). 
 
The sediment cap incorporated different types of armoring to prevent erosion of the sand and 
organophilic clay layers. The specific armoring material and where it was installed depended on the 
expected hydraulic and physical environments (e.g., currents, wave energy, erosive energies, etc.). 
Articulated concrete block (ACB) mats were installed along the shore and in shallow water where 
erosive forces would be the greatest because of wave action. ACB is composed of individually formed, 
interlocking concrete blocks. Rock armor included 6”-minus, 10”-minus, and riprap. All shallow water 
10”-minus and ACB armoring layers were underlain with a woven geotextile fabric and a 4-inch-thick 
layer of 3”-minus filter rock. This fabric and rock layer was installed to hinder the migration of the sand 
through the larger and more porous armoring layer or layers. A cross-sectional view of the sediment cap 
is shown on Figure II-2. 
 
ACB installation began on July 7, 2004, and proceeded from the downstream end of the Site in 
Willamette Cove to the upstream work limits. Installation of ACB mats was allowed only after the 
subgrade, including sand cap and gravel filter layer, was verified by DEQ’s construction oversight 
contractor. ACB installation was completed on October 28, 2004. 
 
The 6”-minus rock was basalt and/or andesite. Approximately 23,250 tons of 6”-minus cobble were 
placed over the sand cap and as edge treatment where the 6”-minus cobble areas abutted the ACB. The 
10”-minus rock used as armoring also is composed of angular basalt and/or andesite. Approximately 
23,300 tons of 10”-minus rock were placed in the near-shore embayment. The riprap material used for 
construction of the boulder clusters and the rock mound is composed of durable angular boulders less 
than 3 feet in diameter.14 Approximately 558 tons of riprap were placed along the shoreline and on an 
offshore shoal between the embayment and the river at the Site. Each boulder cluster consisted of six to 
seven boulders.  
 
Eighteen monitoring wells located within the 6-acre riparian zone were abandoned (e.g., boreholes were 
overdrilled and grouted with bentonite), and 36 monitoring wells were modified in accordance with 
Oregon Water Resources Department requirements (e.g., well casing added to and surface casing raised 
to accommodate soil cap thickness). 
 

                                                 
14  The boulder clusters are intended to provide aquatic habitat diversity while the rock mound is intended to lower hydraulic 

energy within the shallow water embayment area. 
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minimize or prevent migration into the Willamette River. Key NAPL extraction activities are 
summarized below: 
ü 1998: The treatment system in the TFA was modified again. Previously, total fluids extracted 

from three wells were conveyed to the former pilot treatment system and treated by a dissolved 
air flotation system. This system required extensive oversight and was expensive to operate (e.g., 
chemical costs). The system operated 40 hours per week (Monday through Friday) when a 
technician was on-Site to perform operation and maintenance activities. To allow for continuous 
operation and to reduce costs and operator requirements, the system was replaced with one 
resembling that employed in the FWDA; this consisted of an oil/water separator, an in-line 
anthracite/clay filter, two granulated activated carbon units, and a metals treatment unit.  

ü 1999 and 2000: The volume of NAPL extracted by the automated systems was found to be 
similar to the volume removed via manual extraction using skimmers. In addition, it was 
determined that manual extraction could be conducted for approximately half the cost of 
operating the automated systems. Therefore, the FWDA and TFA NAPL extraction systems were 
shut down in September 2000, and NAPL extraction was continued manually. 

ü 2004 – 2011: Select wells inside and outside the barrier wall were monitored weekly for the 
presence and thickness of NAPL. NAPL was extracted weekly from these wells if the NAPL 
thickness within the well was sufficient for recovery (i.e., 0.4 foot for LNAPL and 1.5 feet for 
dense NAPL [DNAPL]).  

Subsurface Barrier Wall 
As required by the ESD, a fully encompassing, impermeable subsurface barrier wall was designed and 
installed to meet the RAO of minimizing NAPL discharges to the Willamette River. More specifically, 
the barrier wall was designed to cut off much of the upgradient sources of DNAPL and LNAPL in the 
TFA and FWDA, and to reduce NAPL migration from these areas to the river. The subsurface barrier 
wall was designed to surround as much of the TFA, former CPA, and FWDA as practical. Before 
construction began, the wall had to be moved to avoid the City’s high-pressure sewer main along the 
BNSF right-of-way and the location of the Willamette River resulting in an area with subsurface mobile 
creosote in the FWDA being stranded outside the barrier wall. With respect to the Willamette River, the 
barrier wall was placed as close to the river as possible while not resulting in an (aboveground) bulkhead 
or an overly steep bank treatment when grading and capping the riverbank to cover the barrier wall. On 
average, following grading and capping of the riverbank, the river-front segment of the barrier wall is 
located at approximately 30 feet landward from OHW. The top elevation of the barrier wall along the 
river-front segment is approximately 23 feet NAVD (3 feet above OHW and 2 feet below the 10-year 
flood elevation).  
 
The subsurface barrier wall was constructed from April through September 2003, with the exception of 
eight sheet piles that met refusal before achieving design depth. The resulting gaps were pressure 
grouted in July 2004. The construction of the barrier wall is documented in the report titled Remedial 
Action Construction Summary Report; Combined Sheet Pile and Soil-Bentonite Barrier Wall (E&E, 
2004).  
 
The barrier wall was constructed to fully encompass 18 acres of NAPL-impacted groundwater and the 
main contaminant source areas at the Site, including the TFA and FWDA. The total length of the wall is 
3,792 linear feet, and the depth varies from approximately -25 to -45 feet NAVD (45 to 80 feet below 
ground surface [bgs]) to account for differences in the topography and soil profile at the Site. This depth 
(-45 feet NAVD) is below the depth of the Willamette River adjacent to the Site. 
 































Table IV-4 - Sediment Ca p Water Summary Statistics
2016 Five Year Review
McCormick and Baxter Superfund Site

CONTAMINANT��OF��INTEREST

Acenaphthene L
Acenaphthylene L
Anthracene L
Benzo(a)anthracene H,C
Benzo��(a)��pyrene H,C
Benzo��(b)��fluoranthene H,C
Benzo��(g,h,i)��perylene H,C
Benzo��(k)��fluoranthene H
Chrysene H,C
Dibenzo��(a,h)��anthracene H,C
Fluoranthene H
Fluorene L
Indeno��(1,2,3�rc,d)��pyrene H,C
Naphthalene L
Phenanthrene L
Pyrene H

Refer��to��notes��at��end��of��this��table.

Pentachlorophenol��(µg/L)

SAMPLE��TYPE

Dissolved��Metals��(mg/L)
Arsenic
Chromium
Copper
Zinc

Polyaromatic��Hydrocarbons��(µg/L)

Total��LPAHs��(µg/L)
Total��HPAHS��(µg/L)
Total��cPAHs��(µg/L)
Total��PAHs��(µg/L)

Number��of��
Samples

Detection��
Frequency

(%) Max��Detection Max��Location Mean��Conc. Data��Distribution
95%��UCL��

Value
Number��of��
Samples

Detection��
Frequency Max��Detection Max��Location Mean��Conc. Data��Distribution

95%��UCL��
Value

5 20 0.0010 MBIA1015�rI 0.00044 NA NA 0 NA NA NA NA NA NA
3 67 0.00059 MBIA1015�rK 0.00071 NA NA 0 NA NA NA NA NA NA
3 67 0.0051 MBIA1015�rC 0.0019 NA NA 0 NA NA NA NA NA NA
3 67 0.0075 MBIA1015�rC 0.0034 NA NA 0 NA NA NA NA NA NA
14 0 NA NA NA NA NA 4 0 NA NA NA NA NA

14 93 6.0 MBIA1015�r12 0.92 NP 24 4 100 2.7 MBSA1015�r12 0.89 NA NA
14 14 0.016 MBIA1015�r12 0.0022 NA NA 4 100 0.0060 MBSA1015�r12 0.0019 NA NA
14 71 0.057 MBIA1015�rB 0.0050 NP 0.021 4 100 0.0017 MBSA1015�r12 0.00079 NA NA
14 29 0.00012 MBIA1015�r12 0.000030 NP 0.000069 4 50 0.00013 MBSA1015�r12 0.000051 NA NA
14 0 NA NA NA NA NA 4 25 0.000031 MBSA1015�r12 0.000015 NA NA
14 43 0.000066 MBIA1015�rB 0.000018 NP 0.000038 4 75 0.000065 MBSA1015�r12 0.000033 NA NA
14 21 0.000024 MBIA1015�rI 0.0000056 NP 0.000012 4 50 0.000014 MBSA1015�r12 0.0000071 NA NA
14 14 0.000028 MBIA1015�rB 0.0000070 NA NA 4 25 0.000027 MBSA1015�r12 0.000010 NA NA
14 50 0.00016 MBIA1015�r12 0.000037 NP 0.000088 4 100 0.00016 MBSA1015�r12 0.000064 NA NA
14 0 NA NA NA NA NA 4 0 NA NA NA NA NA
14 100 0.034 MBIA1015�rB 0.0035 NP 0.013 4 100 0.0015 MBSA1015�r12 0.00074 NA NA
14 100 1.9 MBIA1015�rB 0.20 NP 0.74 4 100 0.12 MBSA1015�r12 0.054 NA NA
14 0 NA NA NA NA NA 4 25 0.000012 MBSA1015�r12 0.0000042 NA NA
14 29 0.020 MBIA1015�r12 0.0026 NP 0.0090 4 50 0.026 MBSA1015�r12 0.0068 NA NA
14 100 0.60 MBIA1015�rB 0.048 NP 0.22 4 100 0.0077 MBSA1015�r12 0.0035 NA NA
14 100 0.012 MBIA1015�rB 0.0018 NP 0.0051 4 100 0.0024 MBSA1015�r12 0.00091 NA NA
14 100 8.2 MBIA1015�rB 1.18 NP 3.97 4 100 2.9 MBSA1015�r12 0.95 NA NA
14 100 0.046 MBIA1015�rB 0.0054 NP 0.018 4 100 0.0043 MBSA1015�r12 0.0018 NA NA
14 57 0.00033 MBIA1015�rD 0.00012 NP 0.00026 4 100 0.00041 MBSA1015�r12 0.00016 NA NA
14 100 8.2 MBIA1015�rB 1.2 NP 3.98 4 100 2.9 MBSA1015�r12 0.96 NA NA
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