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LIST OF ABBREVIATIONS & ACRONYMS

ACL Alternative Concentration Limit
ARAR Applicable or Relevant and Appropriate Requirement
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
COC Contaminant of Concern
DGWR The Dalles Groundwater Reservoir
EPA United States Environmental Protection Agency
ESD Explanation of Significant Differences
FS Feasibility Study
FYR Five-Year Review
HQ Hazard Quotient
IC Institutional Control
MCL Maximum Contaminant Level
µg/L Micrograms per Liter
mg/kg Milligrams per Kilogram 
mg/L Milligrams per Liter
MOA Memorandum of Agreement
NAC1 Northwest Aluminum Company
NCP National Contingency Plan
NPDES National Pollutant Discharge Elimination System
NPL National Priorities List
NWA1 Northwest Aluminum Company
O&M Operation and Maintenance
ODEQ Oregon Department of Environmental Quality
OU Operable Unit
PAH Polynuclear Aromatic Hydrocarbon
PRP Potentially Responsible Party
RAO Remedial Action Objective
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
ROD Record of Decision
RSL Regional Screening Level
SSP Scrubber Sludge Pond
UU/UE Unlimited Use and Unrestricted Exposure
WAD Weak Acid Dissociable

1 NAC is a separate legal entity from NWA.
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I. INTRODUCTION
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYRs identify 
issues found during the review, if any, and document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)) and considering EPA
policy.

This is the sixth FYR for the Martin-Marietta Aluminum Co. Superfund Site (Site). The triggering action for this 
statutory review is the completion date of the previous FYR. The FYR has been prepared because hazardous 
substances, pollutants or contaminants remain at the Site above levels that allow for unlimited use and 
unrestricted exposure (UU/UE). The Site is not divided into operable units (OUs); this FYR Report addresses the 
entire Site. 

EPA remedial project managers Chris Zell and Conor Neal led the FYR and site inspection, respectively.
Participants included Ryan Burdge and Lauren Johnson from Skeo support contractor). The review 
began on 8/12/2022 and was conducted based on information available as of December 19, 2022. The potentially 
responsible party (PRP), Lockheed Martin Corporation (Lockheed Martin or LMCO), was notified of the 
initiation of the FYR and participated in the site inspection and interviews. EPA published a press notice on
February 8, 2023, in the Columbia Gorge News informing the local community of FYR activities.  

Site Background 
The Site (also known as the Lockheed Martin Corporation facility or the Martin Marietta Reduction Facility) is in
the city of The Dalles in Wasco County, Oregon, west of the Columbia River and east of the Union Pacific 
railroad tracks (Figure 1). The Site is about 350 acres, of which 110 acres were used for industrial purposes. The 
Site features waste areas that were managed and remediated under CERCLA and the Resource Conservation and 
Recovery Act (RCRA, see the Status of Implementation section of this FYR Report for more information). Waste 
areas that fall under CERCLA include the existing (CERCLA) landfill, Scrubber Sludge Ponds (SSPs), leachate 
treatment system and associated groundwater contamination. Oversight of a landfill (RCRA landfill) located north 
of SSPs (Figure 1) is provided by the Oregon Department of Environmental Quality under RCRA (see the Status 
of Implementation section of this FYR Report for more information).

In 1958, Harvey Aluminum, Inc., began aluminum reduction and smelting operations at the Site. In 1970, Harvey 
Aluminum, Inc., became a wholly-owned subsidiary of Martin Marietta Corporation (Martin Marietta). Martin 
Marietta continued operations until 1984, when the plant was shut down. In September 1986, Martin Marietta 
leased part of the property, including the aluminum production plant, to Northwest Aluminum Company (NWA).
NWA resumed primary aluminum operations in late 1986 and purchased the plant in 1990. NWA continued 
aluminum manufacturing until filing for bankruptcy in 2003. The facility was then acquired by Northwest 
Aluminum Company (NAC), which is a separate legal entity from NWA. In 1995, after a corporate merger, 
Lockheed Martin became the successor to Martin Marietta. Lockheed Martin and NAC still own parts of the Site.

The land around the Site has been annexed as part of The Dalles and is zoned for commercial and industrial uses.
Lockheed Martin sold most of the real property at the Site, but it still owns parts of the Site where CERCLA 
remedial actions occurred and O&M is still required, or with ongoing RCRA obligations. Site features include the 
CERCLA landfill, the RCRA landfill, associated tanks, and leachate collection systems, the Scrubber Sludge 
Ponds and the groundwater monitoring well network. The former, current, and reasonably anticipated future land 
uses for the Site are commercial and industrial uses.
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Groundwater at the Site is comprised of an unconfined aquifer (S aquifer/lower S aquifer [SL]) over a series of 
semi-confined and confined aquifers (A and B aquifers, respectively). A fourth hydrostatic unit, The Dalles 
Groundwater Reservoir (DGWR), is a permeable groundwater system. Zones of perched water (Perched Zone)
consist of shallow groundwater in fractures within about 25 feet below ground surface. The Perched Zone is
present beneath the Old Cathode Waste Pile Area. Groundwater in the S unconfined aquifer is generally 20 feet to 
50 feet below land surface and within relatively low-permeability areas of the basalt. The S aquifer generally thins 
out toward the western part of the facility. The S aquifer is thought to be separated from the underlying A aquifer 
by a low-permeability zone, but the extent of communication between the S aquifer and the A aquifer has not 
been fully documented. Groundwater in the S aquifer generally flows toward and discharges to the Columbia 
River (Figure D-2). The A aquifer ranges from 100 feet to 150 feet below ground surface and is 5 feet to 45 feet 
thick. The B aquifer is below the A aquifer and locally separated from it by a low-permeability basalt (Lava 
Lobe). The B aquifer ranges from 150 feet to 200 feet below ground surface and is 30 feet to 50 feet thick. A 
thick, low-permeability siltstone and sandstone unit forms the confining unit between the B aquifer and the 
underlying DGWR aquifer. The top of the DGWR aquifer is more than 220 feet below ground surface.

The highest contaminant concentrations are in the Perched Zone, with progressively lower concentrations in the S, 
A and B aquifers (Figures C-1 through C-12). Concentrations of contaminants in the DGWR were below health-
based standards and therefore were not addressed in the remedy. A comprehensive groundwater investigation 
conducted from 2014 to 2016 concluded that the Perched Zone is likely a separate groundwater zone and is not 
part of or hydraulically connected to the S aquifer. EPA also confirmed the Perched Zone does not have sufficient 
yield to be considered a drinking water source and it is not impacting the Columbia River.2 A potential location 
where shallow groundwater might discharge to surface water is a ditch extending parallel to River Road and 
crossing under River Road to a stormwater pond (Figure 2). The elevations along the ditch are low enough that 
groundwater in the Perched Zone, the S aquifer, or both could drain into it.3

The Site properties and surrounding area have been connected to The Dalles municipal water distribution system 
since remediation was complete. The city of The Dalles obtains most of its water from surface water from The 
Dalles Municipal Watershed. Surface water on-site includes the ditch and stormwater pond. The nearest off-site
surface water bodies are the Columbia River (abutting the original footprint of the Site to the east) and Chenoweth 
Creek (on the north end of the Site). The facility is not within a 100-year floodplain. The closest residential areas 
are across the railroad tracks about 1,300 feet to 1,700 feet west of the landfill units. Appendix A lists the 
documents reviewed for this FYR. Appendix B provides a chronology table for activities at the Site.

2 Explanation of Significant Differences, Martin-Marietta Reduction Facility, The Dalles, Wasco County, Oregon. EPA 
Region 10. October 2017.
3The ditch conveys intermittent wastewater discharged from a pipe from an industrial facility on-site to the stormwater pond 
(referred to as the Recycle Pond during facility operations) on the east side of River Road. It is then discharged to the 
Columbia River via an outfall permitted under the National Pollutant Discharge Elimination System (NPDES). The 
elevations along the ditch are low enough that groundwater in the Perched Zone, S aquifer or both could drain into it.
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Figure 1: Site Vicinity Map
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II. RESPONSE ACTION SUMMARY

Basis for Taking Action
During facility operations, storage, treatment, and disposal of waste on the property contaminated soil and 
groundwater. The aluminum production process generated several byproducts, including potliner or cathode
waste; it contained cyanide, fluoride, sodium, and sulfate.4 Cyanide compounds, fluoride, sulfate, polynuclear 
aromatic hydrocarbons (PAHs) and arsenic are contaminants of concern (COCs) at the Site.

Cathode waste was staged in the Cathode Waste Management Areas (Old Cathode Waste Pile Area, the Potliner 
Handling Area, the Salvage Area, and the Bath Recovery Pad Area) just north of the plant building (Figure 2).
The CERCLA landfill, located north of the Cathode Waste Management Areas, was used to dispose of 
construction debris and cathode waste. Cathode waste was also deposited in the Unloading Area, on the opposite 
side of the plant building. The Scrubber Sludge Ponds, which consist of four natural unlined ponds (SSP-1, SSP-
2, SSP-3, and SSP-4) near the Recycle Pond, were used for particulate settlement of slurry waters from air 
pollution control systems. In 1981, use of SSP-1 and SSP-4 ended, and they were closed and covered. The 
Recycle Pond was designed to recycle water back to the plant for reuse. The Lined Pond was built to supplement 
the capacity of the Scrubber Sludge Ponds. 

In 1983, cyanide compounds were detected in shallow groundwater at the Site. EPA added the Site to the
National Priorities List (NPL) in 1987. The 1988 Record of Decision (ROD)

identified COCs in groundwater and soil. Groundwater COCs include total and free cyanide, fluoride, sodium,
and sulfate. Fluoride, PAHs, and arsenic were identified as soil COCs. The risk assessment completed to support
the 1988 ROD identified unacceptable human health risks due to potential direct exposure to PAHs in scrubber 
sludge pond sediments, landfill soils, surface drainage ditch sediments, cathode waste soils and discharge 
sediments. The ecological risk assessment identified potential risk to wildlife from fluoride and cyanide in ditch 
water.

4 Spent potliner is cathode waste high in cyanide compounds. It is classified as a RCRA listed waste (K088).
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Figure 2: Detailed Site Map
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Response Actions
In 1985, Martin Marietta and EPA entered into a Consent Order to conduct a remedial investigation/feasibility 
study (RI/FS). The RI/FS Report concluded that 13 source areas and part of the shallow groundwater had 
contaminant concentrations above regulatory levels or health-based standards. 

remedy. An ESD in 1994 summarized remedial 
action objectives (RAOs) for the Site included in the ROD. These objectives included source control and 
groundwater management for the protection of human health and the environment. The RAOs for source control 
at the Site are:5

Minimization of the migration of contaminants from the source areas to groundwater, surface water or
soils.
Protection of human health and the environment from potential adverse effects due to exposure to 
airborne contaminants. 
Protection of human health and the environment from potential adverse effects caused by direct contact 
with contaminants. 

The remedy selected in the ROD included the following components:

Consolidate the residual cathode waste material and underlying fill material from the Cathode Waste 
Management Areas into the CERCLA landfill.
Consolidate the cathode waste material from the Unloading Area into the CERCLA landfill.
Cap the CERCLA landfill in place with a multi-media cap meeting RCRA performance standards.
Place a soil cover over SSP-2 and SSP-3.
Plug and abandon nearby production wells and connect users to the city of The Dalles water supply 
system.
Collect and treat leachate generated from the landfill and Perched Zone east of River Road and from the 
former Cathode Waste Management Areas.
Recover and treat contaminated groundwater from the Unloading Area.
Groundwater quality monitoring and a contingency plan to perform additional recovery of groundwater in 
the event that further contamination is detected above applicable or relevant and appropriate requirements
(ARARs) or health-based standards.
Implement institutional controls such as a deed restrictions, fencing, and signage to ensure that the 
remedial action will protect human health and the environment during and after implementation.

Table 1 lists soil remediation criteria identified in the ROD. Table 2 lists groundwater potential ARARs and To 
Be Considered contaminant guidance identified in the ROD. The ROD established remediation criteria for soil 
based on human health risks and the potential for contaminant leaching to groundwater. The ROD established 
alternative concentration limits (ACLs) in the S aquifer where concentrations of fluoride and sulfate exceeded 

maximum contaminant levels (MCLs). ACLs were selected as contaminant limits for the S aquifer to 
protect surface water receptors.

5Remedial action objectives as described in the 1994 ESD.
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Historically, regulatory oversight at the Site has been performed by EPA in consultation with the ODEQ Cleanup
Program. Regulatory oversight of the RCRA landfill was the responsibility of the ODEQ Hazardous Waste 
Program. In 2004, to simplify the oversight process and achieve more efficient use of state and federal resources, 
EPA and ODEQ signed a Memorandum of Agreement (MOA). The MOA transferred primary oversight 
responsibilities across the facility to a single regulatory process. Under normal operations, primary oversight was
provided by the ODEQ Hazardous Waste Program using the RCRA post-closure permit process. The permit 
identified the CERCLA areas as solid waste management units and incorporated by reference the requirements of 
the 1989 CERCLA Consent Decree. In 2006, the RCRA Post-Closure Permit was modified to integrate CERCLA 
and RCRA groundwater monitoring and reporting requirements. The MOA was terminated in 2012. The 2000 
RCRA Post-Closure Permit, with approved modifications, remains the governing document for the RCRA 
landfill. EPA maintains primary CERCLA authority for the Site. Requirements for operation and maintenance 
(O&M) activities and groundwater monitoring for the CERCLA landfill are provided in the 2021 CERCLA O&M 
manual. As owner of the CERCLA and RCRA waste units, Lockheed Martin is responsible for the Site under the 
Consent Decree.

EPA issued a second ESD in 2017 to select ion exchange resin media treatment as the leachate treatment method
(in addition to the leachate treatment selected in the ROD and modified by the 1994 ESD). The 2017 ESD 
included the following changes:

An ion exchange resin media technology treatment system to treat cyanide in CERCLA landfill leachate 
and Perched Zone groundwater in the CERCLA landfill area in accordance with the remedial 
design/remedial action work plan approved by EPA under the Consent Decree.
Treated leachate discharge to the city of The Dalles wastewater system in accordance with all applicable 
administrative and substantive requirements. The 2016 industrial wastewater discharge permit issued by 
the city of The Dalles lists a daily maximum limit for total cyanide of 0.33 mg/L.
A treatment system consisting of particle bag filters, which remove sediment and particles, and then ion 
exchange resin media vessels that treat cyanide in the leachate.
Clarifies that ACLs established for the S aquifer do not apply to the Perched Zone.
Described groundwater restoration to cleanup levels in the ROD as a Site objective.

In 2019, Martin Marietta, EPA, and ODEQ agreed to modify the 1989 Consent Decree to make the ESDs an 
enforceable part of the Consent Decree. In addition, important updates to reporting, notice, and payment 
provisions of the Consent Decree were made including a requirement to prepare a RD/RA workplan. The 
upcoming revision to RD/RA workplan will replace the prior (1989) workplan. The updated RD/RA workplan 
will include all relevant documentation for the current activities conducted at the Lockheed Martin owned 
CERCLA landfill, ancillary collection, and treatment facilities, and the SSPs. The RD/RA will also address the 
full range of O&M requirements established in the 1989 Consent Decree (modified in 2019).

Status of Implementation
Cleanup at the Site began in 1989 and completion was documented in the December 1994 Remedial Action 
Construction Report. Construction activities included but were not limited to: excavation and consolidation of 
waste materials, backfilling, and regrading the former waste areas for drainage and erosion control. EPA deleted 
the Site from the NPL in 1996, following completion of the remedial action and monitoring to demonstrate 
remedy effectiveness. After cleanup, engineered controls were installed to restrict access to the capped CERCLA 
landfill and the covered Scrubber Sludge Ponds. Direct access was restricted by a 6-foot-high chain-link fence 
with three strands of barbed wire at the top, and security gates. In addition, bilingual (Spanish and English)
informational placards were posted. O&M activities are ongoing. It is anticipated that maintenance of the existing 
waste areas, soil cover, treatment of landfill leachate, groundwater monitoring and institutional controls to restrict
groundwater and land use will continue indefinitely.
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Scrubber Sludge Ponds, Unloading Area Soil, Lined Pond, Recycle Pond and Discharge Channel
The soil cover over SSP-2 and SSP-3 was completed during the initial phase of cleanup. The soil cover (primarily
composed of silt from a nearby borrow area) consisted of at least 2 feet of clean soil over the ponds and 
revegetation of the area. The primary objective of the soil cover was to minimize the potential for direct human
contact with sludge. In 1989, the Unloading Area and Lined Pond were remediated. Cleanup activities at the 
Unloading Area involved the excavation of material down to basalt bedrock, consolidation of the material into the 
CERCLA landfill and backfilling the excavated area with crushed rock. Cleanup activities at the Lined Pond 
included removing the pond liner with the sludge it contained and placing it in the CERCLA landfill. Regrading 
of the Lined Pond area was completed in 1990.

In 1991, the Recycle Pond and Discharge Channel were remediated. The sludge from the Recycle Pond and the 
lower part of the Discharge Channel were removed and placed in SSP-3. Six inches of crushed rock were placed 
over the excavated areas and SSP-3 was covered with 24 inches of soil and revegetated. Between 2007 and 2009, 
two phases of cleanup were performed on a parcel located east of River Road (Figure 2).6 This parcel contained 
historic channels used for stormwater and process water discharged from the production of aluminum including 
discharges from the Scrubber Sludge Ponds. The two phases of voluntary cleanup involved excavation of soil
contaminated with arsenic and PAHs from the historic channels. About 10,317 tons of PAH-contaminated soils 
were excavated and transported off-site.

In response to the recommendations from the 2013 FYR Report, the soil cover thickness over SSP-2 and SSP-3
was sampled and found to be less than the required 2 feet. Additional clean fill was brought into the Scrubber 
Sludge Ponds in 2015. An assessment of the Scrubber Sludge Ponds in 2020 found that SSP-1 did not meet the 
minimum thickness requirements in several areas. In 2021, another 12 inches of overlay was placed at SSP-1. As
part of the current O&M plan, a cover assessment is conducted every five years to confirm the soil covers are 
sufficiently thick to meet design requirements.

CERCLA Landfill Cathode Waste Management Areas/Collection and Treatment of Landfill Leachate
From 1989 to 1991, the Cathode Waste Management Areas were remediated. Cleanup activities included
excavation of the material down to basalt bedrock, consolidation of the material into the CERCLA landfill and 
backfilling the excavated areas with silt. In 1990, a multi-layer RCRA cap was placed over the waste consolidated 
in the CERCLA landfill and the Leachate Collection System was constructed around part of the perimeter. The 
CERCLA landfill is unlined; the cap was designed and constructed with a geosynthetic liner. 

In 1990, the Cyanide Destruct System began operation. In May 2002, the Cyanide Destruct System was shut 
down and the thermal treatment method was replaced by biotreatment technology. This treatment included land 
application of nutrients to the CERCLA landfill to enhance biological activity within the CERCLA landfill 
Leachate Collection System. In 2013, EPA determined that the effectiveness of biotreatment of cyanide could not 
be demonstrated and that a new treatment method was required. In 2014, following design and construction, a
pilot-test treatment system using ion exchange resin media began operation. Pilot testing demonstrated that the 
ion exchange resin treatment system can meet the NPDES performance standard of 0.1 mg/L free cyanide. All 
effluent samples collected and analyzed for total weak acid dissociable (WAD) and free cyanide achieved the
performance standard. 

Leachate production has not decreased over time and is strongly correlated with precipitation. The data suggest 
that most water captured by the Leachate Collection System is shallow groundwater and stormwater infiltrating at 
the landfill perimeter. Because the landfill is not lined, the water sources will contribute to the Leachate 
Collection System indefinitely. Average production rates are about 66,000 gallons per month but can reach up to 
300,000 gallons per month during rainy periods from December to March. 

6 Voluntary cleanups overseen by ODEQ are summarized in 2013 Five Year Review.
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Under the current Leachate Collection System configuration and operating parameters, the volume of water being 
collected and treated is not expected to decrease. In December 2014, Lockheed Martin was removed from the 
multi-party NPDES permit in response to a permit transfer application submitted by Sapa Extrusions Inc. in 2009.
The 2017 ESD documented that discharge of treated leachate is conveyed to the City of The Dalles publicly 
owned treatment works (POTW) system under industrial pretreatment permit number 2016-003.The CERCLA 
tank that had been used to store treated effluent prior to discharge under the NPDES permit was demolished. 

Monitoring and Treatment of Contaminated Groundwater
In the early 1990s, four potable water wells (one well on-site and three wells off-site) were abandoned. Well 
owners were connected to the city of The Dalles water supply system. In 1991, water from the Perched Zone was
removed (e.g., drainage, pumping as needed) from east of River Road and the former Cathode Waste 
Management Areas. Perched waters possessing greater than 0.4 ppm of free cyanide were
discharged to a storage tank for treatment by the Cyanide Destruct System. The ROD required that contaminated 
groundwater from the Unloading Area be treated. However, it was anticipated that concentrations of fluoride 
would decrease after the cathode waste was removed from the area. EPA decided that groundwater in the 
Unloading Area would be evaluated under a monitoring program. Results from the program showed that the 
concentration of fluoride was decreasing, so treatment of groundwater was not implemented. 

The 2013 FYR found that more groundwater characterization was needed to address protectiveness of the 
groundwater remedy. In 2014, and in response to findings within the 2013 FYR, 26 monitoring wells were 
installed at the Site during the comprehensive groundwater investigation. Wells were placed in the Perched Zone, 
the S aquifer, the lower SL aquifer near the Scrubber Sludge Ponds, the A aquifer, and the B aquifer. The
characterization information updated the conceptual site model regarding lithology, hydraulics, and water quality 
concentrations. The comprehensive groundwater investigation found that exceedances of cleanup levels in the 
1988 ROD and 1989 Consent Decree were most prevalent in the Perched Zone because there is limited hydraulic 
connection between the Perched Zone and the underlying S aquifer.7

In 2019 and 2020, an optimization analysis of the CERCLA Groundwater Monitoring Program was performed by
the LMCO to evaluate if the monitoring program could be modified to improve its efficiency.8 The EPA-approved 
optimization analysis reduced the number of wells in the sampling program. It also reduced the frequency of 
groundwater monitoring from semi-annual to annual. 

Following the optimization analysis, EPA requested LMCO in 2021 to submit a revised remedial design and 
remedial action work plan to update and consolidate all relevant documentation for current activities conducted at 
the CERCLA landfill, leachate collection and treatment facilities, SSP-2, and SSP-3, and in the groundwater 
monitoring program. The draft 2021 remedial design and remedial action work plan addresses the full range of 
O&M requirements including facility inspections, maintenance, monitoring, and contingencies established in the 
1989 Consent Decree, as amended October 9, 2019, and the ROD. In a 2022 memorandum, EPA clarified that 
O&M requirements for each element of the Consent Decree Scope of Work applies to all four SSPs (SSPs 1 
through 4). EPA and LMCO are working toward an approvable RD/RA work plan and O&M plan based on the 
version submitted to EPA in 2022. LMCO is concurrently developing a financial assurance submittal to support
work plan activities.

Institutional Control Review
The 1988 ROD required institutional controls to prevent the installation of wells that draw water from the S
aquifer and ensure that the remedial action will protect human health and the environment during and after 
implementation. The 1989 Consent Decree provides a Scope of Work for the remedial design and remedial action 
that is an enforceable part of the Consent Decree. The Scope of Work calls for the following institutional controls 

7 Fifth Five-Year Review, Former Martin-Marietta Company Reduction Facility, The Dalles, Wasco County, Oregon. EPA 
Region 10. May 2018.
8 CERCLA Groundwater Monitoring Optimization Letter Report for Former Martin Marietta Reduction Facility
Lockheed Martin Corporation, The Dalles, Oregon. April 2019. Prepared by Wood Environment & Infrastructure Solutions, 
Inc.



15

at the Site:

Access restrictions at the Site shall be imposed after completion of the remediation activities to eliminate 
direct contact and to control access by unauthorized personnel to the capped landfill (i.e., CERCLA 
landfill) and covered Scrubber Sludge Ponds, and to control the use of groundwater at the Site and 
prevent cap disturbance.
Direct access shall be prevented by fencing the area immediately around the consolidated landfill and 
around the four Scrubber Sludge Ponds. Security gates shall be provided as needed to allow authorized 
access.
Deed restrictions shall be imposed, where appropriate, to limit access or activities, describe general 
contents and prevent intrusive earthwork activities of capped or covered areas. The deed restrictions shall 
limit the use of groundwater or the installation of wells on any part of Site property.9

Deed restrictions were recorded in 1990 and 1991 as part of special warranty deeds when NAC purchased the 
property from Martin Marietta. At the time of sale, the property subject to the 1990 special warranty deed was
subject to the 1989 Consent Decree. The 1991 deed restrictions prohibit the installation of wells and the use of 
groundwater in the S aquifer on all property sold (Figure 3). A 1992 IC document restricts access to the CERCLA
landfill, Scrubber Ponds and RCRA areas and prohibits activities that could interfere with the capped or covered 
areas (Figure 3). In addition, the 1992 document prohibits the installation of wells in the S aquifer and use of 
groundwater. Two parcels were not included in the 1990 and 1991 property transfer but were transferred to NAC 
in 1995 by quitclaim deeds without the required S aquifer deed restrictions. There are several other parcels 
without records linked to the 1990, 1991 or 1995 property transfer. Therefore, there are several parcels for which 
no recorded institutional control instruments are available in the county database (Figure 3).

Use of S aquifer groundwater at the Site is restricted due to contamination. The city of The Dalles water supply 
was extended to owners of on-site wells in 1990. Drinking water wells were closed or abandoned in the early 
1990s. In addition to the extension of the city water supply to the end of River Trail Way, a city of The Dalles 
ordinance (General Ordinance No. 17-1358) is in place. It states that s, or 
properties used for human occupancy, commercial, recreation, or other purposes, abutting on any street, alley or 
right-of-way in which there is not located, or may in the future be located, a public water system operated by the 

notice t

In 2018, EPA wrote a memorandum to the Site file to exempt parcel 2N 13E 21 600 (Figure 3, parcel C) from the 
S aquifer. In 2020, EPA wrote a second 

memorandum to the Site file to exempt parcels 2N 13E 28 701 (Figure 3, parcel D), 2N 13E 29 A 100 (Figure 3, 
parcel B) and 2N 13E 20 900 (Figure 3, parcel A) from the same requirement because groundwater contaminant 
concentrations under these parcels are below MCLs and nearby upgradient contaminated groundwater is not 
expected to migrate onto these parcels.10 COC concentrations in parcels A-to-D groundwater are expected to 
continue to meet drinking water standards in the S aquifer. Therefore, EPA has previously determined these
parcels do not require institutional controls to restrict use of the S aquifer. EPA may revisit the basis for ICs at 
Site parcels, as appropriate, following potential future changes to remediation criteria. Lockheed Martin is 
performing IC assurance monitoring at the former Lockheed Martin-owned property. The assurance monitoring is 
being performed to ensure property owners comply with institutional controls and that institutional controls are 
properly conveyed to future owners. The EPA and Lockheed Martin are in the process of finalizing an 

9 The Scope of Work in the 1989 Consent Decree did not specify which aquifer required institutional controls to limit the use 
of groundwater. The 1988 ROD clarified that specifically the S aquifer required institutional controls to prevent the 
installation of wells.
10 Memorandum. Second Clarification of ROD Institutional Control Requirements for Drinking Water Restrictions on S 
Aquifer at the Former Martin-Marietta Aluminum Reduction Facility. EPA Region 10. April 2020.
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Figure 3: Institutional Control Map
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Systems Operations/O&M
As owner of the CERCLA and RCRA waste units, Lockheed Martin is responsible for the Site under the Consent 
Decree. Historically, O&M activities for the CERCLA and RCRA waste units were performed together. EPA and 
Lockheed are currently finalizing an updated O&M Manual specific to the CERCLA remedies. O&M activities 
are currently conducted according to the October 7, 2022 draft O&M Manual.

The CERCLA-specific Site components that require ongoing O&M include the CERCLA landfill, the CERCLA 
utility building and treatment system building, the Leachate Collection System, the CERCLA treatment system, 
SSPs-1 through 4, perimeter fencing and CERCLA groundwater monitoring wells. The draft 2022 O&M Manual 
includes the following activities:

Inspect, operate, and maintain the CERCLA Leachate Collection System, CERCLA landfill and the 
Scrubber Sludge Ponds (SSP-2 and SSP-3) weekly during the wet season (November to April) and 
biweekly during the dry season (May to October). The CERCLA landfill, Leachate Collection System and 
Scrubber Sludge Ponds are to be inspected annually in June. Consistent with EPA
memorandum, the final O&M manual will also include regular inspections of SSP-1 and SSP-4, as
appropriate. 
Inspect the CERCLA Treatment System Area weekly or biweekly, including collecting and shipping 
weekly compliance samples in accordance with the discharge permit and the 2021 Sampling and Analysis 
Plan.
Inspect Site emergency equipment monthly and submit quarterly compliance reports to the city of The 
Dalles.
Inspect and sample effluent from the Leachate Treatment System monthly and quarterly, respectively.
Inspect Site access roads and CERCLA landfill perimeter berms quarterly.
Conduct additional inspections of the CERCLA landfill and Scrubber Sludge Ponds after severe weather 
events.
Correct observed defects of the landfill cap as needed.
Conduct survey benchmarks on the landfill cap every 4.5 years.
Conduct a cover assessment to confirm the soil covers are sufficiently thick to meet design requirements 
every five years. 

EPA approved an optimized groundwater monitoring program in 2020 that has been subsequently incorporated 
into the Site O&M Manual and monitoring plans. The approved program reduced the number of wells sampled 
and the frequency of monitoring from semi-annual to annual or every five years depending on the well and 
analyte. Groundwater samples are analyzed for one or more of the following: cyanide, fluoride, sulfate, and 
PAHs. Groundwater monitoring results are presented to EPA and ODEQ in semi-annual combined RCRA and 
CERCLA O&M reports.

Leachate Collection and Treatment
The Leachate Collection System operates as a perimeter groundwater containment system surrounding the 
CERCLA landfill. As the landfill is unlined, it the LCS captures shallow groundwater from the Perched Zone and 
leachate that migrates to the shallow groundwater. Leachate and shallow groundwater drain under gravity to two 
lift stations. Lift Station 2 pumps leachate to Lift Station 1, and Lift Station 1 pumps directly to the treatment 
system. Discharge of treated leachate and shallow groundwater is then conveyed to the city of The Dalles publicly 
owned treatment works (POTW) system under an industrial permit. Compliance sampling for total metals, 
biological oxygen demand, total suspended solids, total cyanide, and fluoride indicate discharge concentrations 
are consistently within permit limits.
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IV. FIVE-YEAR REVIEW PROCESS

Community Notification, Community Involvement and Site

Interviews
EPA announced initiation of the Martin Marietta Site profile page
(http://www.epa.gov/superfund/martin-marietta-aluminum) in November 2022.  In addition, a press notice was
published in the local newspaper, the Columbia Gorge News, on February 8, 2023. The press release stated that 
the FYR was underway and invited the public to submit any comments to EPA. The results of the review and the 
report will be made available Site profile page which can be accessed online at the Site information 
repository, The Dalles-Wasco County Library, located at 722 Court Street in The Dalles, Oregon, 97058 and at 
https://www.epa.gov/superfund/martin-marietta-aluminum. The press release and Site profile announcement are 
included in Appendix E.

During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy that has been implemented to date. The interviews are summarized below and included in Appendix F.

David Anderson with Oregon DEQ indicated the remedy and maintenance are effective. He believes the remedy 
is protective and the property is successfully in productive use despite having to address and work around both a 
CERCLA landfill and a RCRA landfill.

Patrick McCullough with Lockheed Martin is not aware of any negative effects of the Site on the surrounding 
community. Patrick noted that sensitive areas of the CERCLA Landfill and Scrubber Sludge Ponds are secure by 
a well-maintained fence line and institutional controls consisting of deed restrictions and a land watch system are 
in place. Christy Duitman with WSP USA Environment & Infrastructure (PRP O&M contractor) noted that there 
have been significant changes in Site O&M in the last five years including a reduction of inspection frequency 
during the dry periods (May through October) to biweekly and a reduction to annual groundwater monitoring. 
Christy noted that these changes were approved by EPA and do not impact the protectiveness of the remedy.
Jessica Gilliam with CDM Smith (PRP contactor) stated that the Site is well maintained and secure from public 
access. Jessica believes that Lockheed Martin has taken great care to ensure that the approved remedy protects 
human health and the environment. 

Data Review
Groundwater monitoring is conducted to demonstrate compliance with groundwater protection standards and 
monitor efficacy of the landfill containment. EPA approved an optimized groundwater monitoring program in 
2020. The approved program reduced the number of wells sampled and the frequency of monitoring from semi-
annual to annual or every five years depending on the well and analyte. Groundwater samples are analyzed for 
one or more of the following: cyanide, fluoride, sulfate, and PAHs. Groundwater monitoring results are presented 
to EPA and ODEQ in semi-annual combined RCRA and CERCLA O&M reports. This FYR Report evaluated 
groundwater monitoring data collected for CERCLA monitoring from 2019 to 2022. This FYR Report does not 
address monitoring of the RCRA landfill. Well locations, required analysis and sampling frequency are in Table 
C-1.

Groundwater monitoring wells (Figure D-1) in the annual groundwater monitoring program are in one of four
monitoring zones: Perched Zone, S aquifer, SL zone and the A aquifer. While there are groundwater monitoring 
wells in the B aquifer, they are not planned for regular sampling. The B aquifer wells were last sampled in 2016.
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The primary objective of the groundwater monitoring program is to document that dissolved constituent 
concentrations remain below the cleanup levels in the ROD and modified in the 2017 ESD.12 As described in the 
draft 2021 Groundwater Monitoring Plan that EPA has not approved, the following ACLs, TBCs, and MCLs are 
used for evaluating compliance with cleanup levels:13

Free cyanide (represented by WAD cyanide).
o 0.77 mg/L for the Perched Zone and S aquifer.14

o 0.20 mg/L for A and B aquifers.
Fluoride.

o 9.7 mg/L for S aquifer.
o 4.0 mg/L for A and B aquifers.

Sulfate.
o 3,020 mg/L for S aquifer.
o 250 mg/L for A and B aquifers.

Benzo(a)pyrene
o 0.2 µg/L for all aquifers

All samples collected and analyzed for sulfate and benzo(a)pyrene were below applicable comparison levels
included in groundwater monitoring reports. All samples collected and analyzed for WAD cyanide (see Appendix 
C) were below applicable comparison levels, except in 2020 (0.949 mg/L) and 2022 (1.03 mg/L) for one Perched
Zone monitoring location at the edge of the CERCLA landfill (MW13-01P). Concentrations of WAD cyanide in 
MW13-01P have historically been slightly above the MCL during the spring sampling period (Figure C-1). The 
2017 ESD does not address cyanide aquifer cleanup levels. Therefore, water from the Perched Zone is not
specifically exempt from meeting cyanide cleanup levels.

Fluoride concentrations consistently exceed the applicable comparison level in the perched and SL zones (Figure 
C-2 and C-8). EPA does not require the Perched Zone to meet the ACL limits, as clarified in the 2017 ESD. Table 
6 provides exceedances of the fluoride ACL from 2019 to 2022.

Due to consistent exceedances of the ACL at downgradient well MW13-14SL, in 2020, EPA directed Lockheed 
Martin to evaluate the groundwater quality downgradient of the Scrubber Sludge Ponds. Three permanent 
monitoring wells (MW21-20SL, MW21-21SL and MW21-22SL) and one temporary monitoring well (21-01) were 
installed in June 2021. The newly-installed monitoring wells were used to evaluate fluoride concentrations 
downgradient of MW13-14SL. Concentrations in these wells did not exceed the groundwater ACL for fluoride of 
9.7 mg/L in the four consecutive quarters that they were sampled. Though there were detections of fluoride in 
monitoring wells MW21-20SL, MW21-21SL, MW21-22SL and temporary well 21-01, the only exceedance above 
the ACLs was fluoride in MW13-14SL (Table 6). Data indicated fluoride concentrations attenuate downgradient 
of MW13-14SL to the temporary wells, dropping from about 20 mg/L at MW13-14SL to about 4 mg/L at MW15-
19SL and to about 6 mg/L at the three new wells. The downgradient improvement in groundwater quality is likely 
due to a combination of mineral precipitation and dilution. Site reports including the remedial investigation report 
mention mineral precipitation, specifically calcium fluoride, and noted a possible upper limit for fluoride in Site 
groundwater of 16 mg/L. The 2014 Comprehensive Groundwater Investigation indicated that for the calcium 
concentrations observed at MW13-14SL an equilibrium fluoride concentration of 2 to 3 mg/L would be expected. 

12 The 2017 ESD did not modify ARARs or ACLs but clarified that ACLs established for the S aquifer do not apply to the 
Perched Zone.
13 Monitoring plan may be finalized pending agreement on appropriate cleanup levels and vertical COC transport rates.
14 The applicability of the 0.22 mg/L health advisory level (see Table 2) to the S aquifer has not been formally waived or 
exempted in a decision document. In addition, the cyanide MCL of 0.2 mg/L has not been formally adopted as a cleanup 
level in a decision document.
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Site inspection participants met at the leachate treatment plant building. The Site inspection began with a safety 
and information briefing. Site inspection participants walked through the treatment buildings and CERCLA 
landfill areas. No issues related to the CERCLA landfill capped areas were noted during the inspection. 
Vegetation was well established and monitoring wells were not damaged. The inspection continued with a 
walkthrough of SSP-1. Site conditions precluded inspection of SSPs 2, 3, and 4. Site inspection participants 
observed the soil cover area repaired in 2021.

Site inspection participants also observed Lift Station 1, Lift Station 2 (components of the Leachate Collection 
System), a ditch parallel to and crossing under River Road, manholes 1 to 4, several monitoring wells and the 
previous location of the CERCLA tank. Infrequent burrowing of animals under Site fences and trespassing of 
unhoused people was discussed. Burrowing areas under the fence are repaired as needed. Site workers are
unaware of any recent trespassing activity on-site. The fence and warning signage were in good condition. All 
gates had adequate locks. Observed monitoring wells were locked and in good condition. No issues were noted 
during the inspection.

V. TECHNICAL ASSESSMENT

QUESTION A:  Is the remedy functioning as intended by the decision documents?

Question A Summary:
Yes, the remedy is functioning as intended by the decision documents. Waste material from the Cathode Waste 
Management Areas, the Unloading Area and Lined Pond was consolidated into the CERCLA landfill. The 
CERCLA landfill cap is in place and functioning as intended. No signs of deterioration have been observed on the 
cap. The 1994 ESD discontinued efforts to recover and treat groundwater from the Unloading Area. The Recycle 
Pond and Discharge Channel were cleaned up and waste was placed in SSP-3. The 2017 ESD modified the
technique for treating cyanide in leachate from thermal treatment to ion exchange resin media. The modified 
remedy is functioning as intended. Compliance sampling results indicate discharge concentrations are consistently 
within permit limits. 

A soil cover has been placed over the Scrubber Sludge Ponds. Past assessments found that some areas of the 
Scrubber Sludge Ponds did not meet minimum thickness requirements. Clean fill was brought to these areas. The 
draft O&M Plan now includes sampling every five years to determine if more cover material needs to be added to 
the Scrubber Sludge Ponds. 

Additional groundwater wells were installed as part of an assessment of groundwater flow and transport. The 
expanded groundwater monitoring network shows that groundwater in the A aquifer meets MCLs. The SL zone
has one well (MW13-14SL) with fluoride concentrations exceeding the ACL. Due to exceedances of the ACL at 
downgradient well MW13-14SL, in 2020 EPA directed Lockheed Martin to evaluate the groundwater quality 
downgradient of Scrubber Sludge Ponds. Lockheed Martin installed three permanent monitoring wells and one 
temporary monitoring well. No concentrations in these wells exceeded the groundwater ACL for fluoride in four 
consecutive quarters of sampling. Annual groundwater monitoring shows that the A aquifer continues to meet 
MCLs. The Perched Zone, while not required to meet ACLs, continues to show concentrations greater than the 
ACLs. The 2014 to 2016 comprehensive groundwater investigation concluded that the Perched Zone is a separate 
groundwater zone that is not part of or hydraulically connected to the S aquifer. Groundwater monitoring is 
ongoing and conducted in accordance with the draft 2021 Groundwater Monitoring Plan.

Several institutional controls instruments have been recorded for affected parcels. However, it is unclear if all 
institutional controls required by decision documents to prevent exposure to contaminated soils and groundwater 
are in place. EPA is directing Lockheed Martin to ensure that all affected parcels are subject to institutional 
control instruments that remain applicable when properties transfer ownership.
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives 
(RAOs) used at the time of the remedy selection still valid?

Question B Summary:
No, not all the exposure assumptions used at the time of remedy selection remain valid. The ROD established soil 
remediation criteria for arsenic, fluoride and PAHs based on human health risks, urban background 
considerations, and the potential for contaminant leaching to groundwater. The ROD does not specify if selected 

many pathways 
involving human exposure to contaminated soils and dust were possible; therefore, for each category of exposure 
to soils, the exposure scenario selected for evaluation was that which could result in the highest exposure, and 
therefore highest potential risk. This resulted in several exposure scenarios related to potential future uses of the 
site and surrounding areas, by both future industrial and residential populations. 1988 Final Feasibility 
Study provides additional context for the basis of soil cleanup criteria, stating that the arsenic criterion is based on 
a hypothetical future residential land use scenario. Therefore, this FYR includes a screening-level risk evaluation 
of soil COCs for a hypothetical future residential land use as well as an evaluation based on the current 
commercial/industrial zoning. (Appendix J). The screening-level risk evaluation indicated the following results.

The soil remediation criterion for arsenic is
risk management range (1 x 10-4) but result in a hazard quotient (HQ) for 
residential use.
The soil remediation criterion for fluoride resulted reshold of 1.0. 
The soil remediation criterion for PAHs in the ROD is based on urban background. This PAH criterion 
corresponds management range (1x10-4) and an HQ 

-1) for residential use.
Soil remediation criteria for arsenic, fluoride and PAHs in soil are protective for commercial/industrial 
land use. 

Although the screening-level assessment indicates the criteria may not be protective for residential land use, the
landfill and SSP areas remained owned by Lockheed Martin and are fully fenced to prevent human exposure. The 
Site is not currently or anticipated to be used for residential purposes, but no institutional controls have been 
recorded to prevent such future use. EPA will clarify and update, as needed, expected land use and soil cleanup 
goals in a decision document, as appropriate.

EPA selected ACLs as contaminant limits for fluoride and sulfate in the S aquifer to protect surface water 
receptors. MCLs for fluoride and sulfate were selected as the contaminant limits for the A aquifer and the B
aquifer. During the 2018 FYR, to determine if ACLs are appropriate for the S aquifer, EPA Region 10 consulted 
with EPA Headquarters regarding the Use of Alternate Concentration Limits (ACLs) in Superfund Cleanups
(OSWER 9200.4-39) memorandum. EPA determined the ACLs remain valid for the following reasons:

The S aquifer fluoride and sulfate plumes do not reach the surface water above ACLs.
There is not the potential for more toxic degradation products.
All but four parcels have deed restrictions to prevent human consumption of the groundwater. 

Previous FYR reports and Site monitoring plans reference 
the 
of the ROD includes health advisory criteria for a child receptor (0.22 mg/L) and an adult receptor (0.77 mg/L). 
The values appear in FYR reports and other Site reports, though inconsistently, and at times are referred to as an

- an - In addition, Site documents are inconsistent as to 
which aquifers the goals apply. The current federal MCL for cyanide is 0.2 mg/L and is less than health advisory 
criteria in the ROD. In addition, the screening level risk evaluation (Appendix J) determined the ROD health 
advisory criteria may not be protective of unrestricted use. EPA will update the cleanup goal for cyanide and 
which areas or aquifers the cleanup goal applies in a decision document, as appropriate.
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8. Do you have any comments, suggestions or recommendations regarding the management or operation of the 

The Site was a state-led NPL property bridging two programs (Cleanup/CERCLA and Hazardous 
Waste/RCRA). A memorandum of agreement was dissolved by EPA in 2012. DEQ requests EPA that 
ongoing and possibly additional efforts are made to ensure that both DEQ state programs are involved in 
discussions regarding all cleanup aspects of the project. A decision in late 2021/early 2022 to only renew the 
HW permit for the RCRA landfill and not including CERCLA units already identified in the Consent Decree 
will hopefully help clarify some confusion on program authorities and responsibilities of the responsible 
party. 

9. Do you consent to have your name included along with your responses to this questionnaire in the FYR 
report?
Yes.







F-5

ARAR is not applicable to the Perched Zone monitoring wells per the 2017 ESD. Concentrations ranged from 
non-detect (less than 0.00500 mg/L) in monitoring wells MW13-03P, MW13-10P, MW15-20P, MW13-13S
and MW15-19SL to 1.03 mg/L in monitoring well MW13-01P. Concentration of WAD cyanide at MW13-
01P has historically been slightly above the ARAR (0.77mg/L) during the spring sampling period. All 
concentrations of sulfate were below applicable comparison levels (250 mg/L and 3,020 mg/L) and ranged 
from 21.0 mg/L in monitoring well MWR-7A to 1,560 mg/L in monitoring well MW13-15SL. 
Benzo(a)pyrene was detected at one location (MW13-07P) at a concentration of 0.0374 µg/L which is, below 
the MCL of 0.2 µg/L. Fluoride concentrations exceeded applicable comparison level criteria for the Perched 
Zone (9.7 mg/L) in six monitoring wells (MW13-01P, MW13-02P, MW13-04P, MW13-07P, MW13-12P, 
and MW15-18P) with concentrations that ranged from 10.2 mg/L in monitoring well MW13-02P to 84.7 
mg/L in monitoring well MW13-07P. Fluoride concentration for MW13-14 SL (17.3 mg/L) exceeded the 
ACL of 9.7 mg/L for the SL Zone.

4. Is there a continuous on-site O&M presence? If so, please describe staff responsibilities and activities. 
Alternatively, please describe staff responsibilities and the frequency of site inspections and activities if there 
is not a continuous on-site O&M presence.
O&M inspections are conducted in accordance with the CERCLA O&M manual, which includes on-site
weekly (November through April), biweekly (May through October), and monthly and quarterly inspections, 
as well as monitoring.  The O&M program consists of maintaining the integrity and effectiveness of the final 
cap, including prevention of run-on and run-off from eroding or otherwise damaging the final cap and 
repairing the cap as necessary to correct the effects of settling, subsidence, erosion, or other events; 
continuing to operate and monitor the leachate collection and treatment system; maintaining and monitoring 
the groundwater monitoring system; and complying with all other applicable requirements of Title 40 CFR 
Part 264; presenting groundwater quality and hydrogeology data; protecting and maintaining surveyed 
benchmarks. Inspection activities are recorded on forms that are part of the electronic permanent record stored 
by Lockheed Martin.  

5. Have there been any significant changes in site O&M requirements, maintenance schedules or sampling 
routines since start-up or in the last five years? If so, do they affect the protectiveness or effectiveness of the 
remedy? Please describe changes and impacts.
Yes.  Reduction of inspection frequency during dry periods to biweekly (May through October) and reduction 
to annual groundwater monitoring.  These changes were approved by EPA and do not impact the protectives 
or effectiveness of the remedy.

6. Have there been unexpected O&M difficulties or costs at the Site since start-up or in the last five years? If so, 
please provide details.
No.

7. Have there been opportunities to optimize O&M activities or sampling efforts? Please describe changes and 
any resulting or desired cost savings or improved efficiencies.
Yes. Frequency of weekly inspections was reduced to biweekly during the dry periods (May October) and 
the annual groundwater monitoring program was reduced per an optimization exercise coordinated and 
approved by EPA (2021).

8. Do you have any comments, suggestions or recommendations regarding O&M activities and schedules at the 
Site?
No.

9. Do you consent to have your name included along with your responses to this questionnaire in the FYR 
report?
Yes.
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APPENDIX H SITE INSPECTION PHOTOS

Treatment plant

CERCLA landfill



H-2

Footprint of former CERCLA tank

Treatment plant main control panel
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CERCLA landfill cap

Evidence of burrowing under CERCLA landfill fence
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Bilingual signage on CERCLA landfill fence

Scrubber Sludge Ponds fencing and signage



H-5

Scrubber Sludge Pond-1










