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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 five-year review reports such as this one.  In addition, 
FYR reports 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 (40 Code of Federal Regulations Section 300.430(f)(4)(ii)) and considering EPA policy.  

This is the sixth FYR for the Teledyne Wah Chang (TWC) Superfund Site (Site).  The Site was purchased by 
Allegheny Technologies Incorporated Millersburg Operations (ATI) in 1999, and ATI is currently responsible for 
fulfilling the obligations of the 1997 Consent Decree for remediation.  The triggering action date for this statutory 
review is the completion date of the last FYR, December 19, 2017.  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).  

This Site consists of three operable units (OUs), all of which are addressed in this FYR:  

 Operable Unit 1 (OU1); Sludge Ponds (EPA 1989)  
 Operable Unit 2 (OU2); Groundwater and Sediment (EPA 1994) 
 Operable Unit 3 (OU3); Surface and Subsurface Soil (EPA 1995) 

The Teledyne Wah Chang Superfund Site FYR was led by Chan Pongkhamsing, Remedial Project Manager, EPA 
Region 10.  Other EPA Region 10 participants included Don Clabaugh, Hydrogeologist/Environmental Engineer; 
Kathleen Peshek, Environmental Engineer; Julie Congdon, Community Involvement Coordinator;  and Stephanie 
Mairs, Assistant Regional Counsel.  Margaret L. Oscilia, P.E., also participated on behalf of Oregon Department 
of Environmental Quality (ODEQ).  The responsible party, ATI, was notified of the initiation of the FYR.  The 
review began on January 31, 2022. 

Site Background  

TWC is an operating zirconium and other non-ferrous metals manufacturing plant located in Millersburg, 
approximately 2 miles north of downtown Albany and approximately 20 miles due south of Salem, Oregon in a 
sparsely  populated area.  The Site is expected to remain an active operating facility for the foreseeable future. 
Current site use is industrial, and the Site is located within an area in Millersburg that is zoned for heavy industry.  
Approximately 85 percent of the property is occupied by 180 buildings situated on 110 acres of land that are 
paved, gravel-covered, or vegetated.  The Site is within the Willamette River Valley along the east bank of the 
river (Figure 1).  Portions of the property are located within the Willamette River's 100- and 500-year flood 
plains.  Riparian areas along the Site’s western boundary are densely vegetated. In addition, the Site is bounded to 
the east by Old Salem Road and Interstate 5. Several Solid Waste Management Units (SWMUs) are located on the 
TWC property.  These SWMUs are regulated under the Resource Conservation and Recovery Act, and regulatory 
oversight is conducted by the State of Oregon.  These SWMUs are not currently impacting the Site groundwater 
and are not discussed in this FYR. 
 
TWC’s manufacturing process involves several physical, chemical, and electrochemical steps that concentrate 
zircon, hafnium, vanadium, niobium, titanium, and radioactive byproducts such as uranium and thorium.  Current 
and historic waste management programs include process wastewater treatment, lime solid storage, solid waste 
management, hazardous waste management, and radioactive waste management.   
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The Site is comprised of the following locations: 

 Main Plant – The central area of the manufacturing process for zirconium and non-ferrous metal 
production is shown in Figure 2.  Site areas linked to the manufacturing process are described as follows: 
 

 Extraction Area – The Extraction Area is a 40-acre portion of the Site located south of Truax 
Creek. Zircon sand is processed into hafnium and zirconium.  The Extraction Area includes the 
Feed Makeup Area (FMA) and the South Extraction Area (SEA). 

 
 Fabrication Area – The Fabrication Area is a 50-acre area located north of Truax Creek.  

Zirconium is consolidated into ingots and then welded together and melted into ingots. The ingots 
are then fabricated into numerous shapes and forms such as forgings, plate, sheet, foil, tubing, 
rod, and wire. The Fabrication Area includes the Acid Sump Area (ASA), Ammonium Sulfate 
Storage, Material Recycle, Dump Master, and former Crucible Cleaning Areas. 

 
 Solids Area – The Solids Area, shown in Figure 3, is a 20-acre area located west of the Fabrication Area.  

Subareas include the Lower River Solids Pond (LRSP), Schmidt Lake, Chlorinated Residue Pile, and the 
Magnesium Resource Recovery Area. This area received solids from the wastewater treatment system. 
 

 Farm Ponds Parcels – The Farm Ponds Parcels, shown in Figure 4, is an approximately 115-acre parcel 
located 0.75 mile north of the Main Plant.  This area formerly included four, 2.5-acre storage ponds that 
received the plant’s wastewater treatment lime solids.  
 

 Soil Amendment Area – The Soil Amendment Area, also shown on Figure 4, is a 40-acre parcel currently 
owned by the City of Millersburg that is located north of the Farm Ponds Parcels.  This area received a 
one-time application of lime solids in 1976 from the LRSP in an ODEQ-permitted action.  The land is 
currently leased for agricultural purposes. 
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FIVE-YEAR REVIEW SUMMARY FORM 

 
 

II. RESPONSE ACTION SUMMARY
 
In response to releases or a substantial threat of a release of a hazardous substance at or from the Site, EPA placed 
TWC on the National Priorities List (NPL) in October 1983, and TWC commenced a Remedial Investigation 
(RI)/Feasibility Study (FS) for the Site in 1987 under Consent Order (Docket No. 1086-02-19-106).  A Site 
chronology is provided in Appendix A. 
 

Operable Unit 1 – Sludge Ponds 
 

Basis for Taking Action 
The basis for EPA action at OU1 was prompted by EPA’s concerns that hazardous materials from the unlined 
sludge ponds (LRSP and Schmidt Lake) were a likely source of groundwater contamination; were located in the 
Willamette River flood plain; and contained radioactive materials.  Source material included zircon sands with 
elevated amounts of thorium and uranium, and an underground storage tank containing liquid petroleum product.  
Exposure pathways of concern included direct contact and migration of contaminated groundwater into the 
Willamette River. 

SITE IDENTIFICATION 

Site Name: Teledyne Wah Chang

EPA ID: ORD050955848 

Region: 10 State: OR City/County: Millersburg/Linn 

SITE STATUS

NPL Status: Final

Multiple OUs? Yes Has the Site achieved construction completion? Yes

REVIEW STATUS

Lead agency: EPA

Author name (Federal or State Project Manager): Chan Pongkhamsing

Author affiliation: EPA Region 10 

Review period: 12/20/2021-12/19/2022

Date of Site inspection: 10/3/2022

Type of review: Statutory

Review number: 6

Triggering action date: 12/19/2017 

Due date (five years after triggering action date): 12/19/2022
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Response Actions 
The Record of Decision (ROD) for OU1 was signed by EPA on December 28, 1989 (EPA 1989).  The ROD for 
OU1 required implementing an interim action concurrent with an ongoing RI/FS.  Cleanup levels were not 
established in the ROD, since this expedited response action to remove sludge was carried out in advance of the 
RI/FS.
 

The remedial action objectives (RAOs) for OU1 were to effectively reduce risk to human health and the 
environment and to ensure that contaminants were not transported to groundwater, surface water, and/or air.  The 
remedy selected in the ROD for OU1 consisted of an interim action to remove sludge as a source material, and 
included the following activities: 
 

 Excavation and removal of approximately 110,000 cubic yards of sludges from the ponds. 
 Partial solidification of the sludge using Portland cement. 
 Construction of a monocell at Finley Buttes Landfill, an off-site, permitted solid waste facility. 
 Transportation of the solidified sludge to Finley Buttes Landfill and disposal in the monocell. 
 Long-term operation and maintenance of the off-site monocell. 

Status of Implementation 
On February 14, 1991, EPA issued a Unilateral Order to TWC for design and implementation of the selected 
remedy for the Sludge Ponds.  Based on this order, excavated sludge was transported to the monocell at Finley 
Buttes Landfill in Boardman, Oregon.  On June 30, 1993, EPA issued a Certification of Completion for the 
Sludge Ponds OU1 Remedial Action (RA) to TWC (EPA 1993). Operations and Maintenance (O&M) and 
monitoring are the responsibility of the disposal facility, Finley Buttes Landfill, and does not require EPA 
oversight.  
 

Operable Unit 2 – Groundwater and Sediments 
 

Basis for Taking Action 
OU2 addresses contamination in groundwater and sediment at the Site.  The need for remedial action was based 
on direct contact risks to industrial workers, and use of groundwater by future workers at the main plant and 
potential future residents of the Farm Ponds Area.  Contaminated groundwater beneath the Site discharges to 
adjacent properties and adjacent surface water bodies including the Willamette River.  Contaminated fill material 
may potentially enter Truax Creek through slope erosion and surface water bodies adjacent to or flowing through 
the Site to the local ecosystem.  Polychlorinated Biphenyls (PCBs) in the sediments of Truax Creek pose the 
greatest risk to fish and mammals.  Agricultural exposures were considered for the Soil Amendment Area and 
adjoining land to the northeast and northwest of the Farm Ponds Area (EPA 1994). 
 
The remedial actions identified in the ROD for OU2 were selected to deal with sources of groundwater and 
sediment contamination that were caused by past operational practices.  Groundwater beneath the Site is 
contaminated with metals, volatile organic compounds (VOCs), PCBs, and radionuclides.  Groundwater beneath 
some areas of the Site is very acidic (pH = 1) due to releases of caustics, acids, and sulfates. Sediments are 
contaminated with PCBs.   
 

Response Actions 
EPA selected the Final Remedial Action for OU2 in a June 10, 1994 ROD (EPA 1994). The ROD for OU2 
identified contaminants of concern (COCs) and cleanup levels for groundwater as shown in Table 1.  The ROD 
for OU2 identified total PCBs as the COC for sediments at the Site, with a cleanup level established at 1 mg/kg. 
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Table 1: COCs and Groundwater Cleanup Levels from Table 10-1 of the ROD
COCs Chemical 

Classification
Cleanup Level Basis

Benzene VOC 5 MCL
1,2-Dichloroethane (DCA) VOC 5 MCL
1,1-Dichloroethene (DCE) VOC 7 MCL
Methyl isobutyl ketone (MIBK) VOC 5,000 HI=1
1,1,2,2-Tetrachloroethane VOC 0.175 10-6
Tetrachloroethene (PCE) VOC 5 MCL
1,1,1-Trichloroethane (TCA) VOC 200 MCL
1,1,2-Trichloroethane (1,1,2-TCA) VOC 3 Non-zero MCLG
Trichloroethene (TCE) VOC 5 MCL
Vinyl Chloride (VC) VOC 2 MCL
Hexachlorobenzene SVOC 1 MCL
Bis(2-ethylhexyl)phthalate SVOC 0.2 MCL
Total PCBs SVOC 0.5 MCL
Beryllium Metal 4 MCL 
Copper Metal 1,000 SMCL
Manganese Metal 50 SMCL
Uranium Metal 30 MCL 
Radium-226 Radionuclide 5 MCL 
Radium-228 Radionuclide 5 MCL 
Ammonium Inorganic 250,000 OAR 333-61-030 
Arsenic Inorganic 50 MCL 
Fluoride Inorganic 2,000 OAR 333-61-030 
Nitrate Inorganic 10,000 MCL 

 
Notes: 

 
COCs = Contaminants of Concern 
MCL = Maximum Contaminant Limit 
MCLG = Maximum Contaminant Limit Goal 
HI = Hazard Index 
OAR = Oregon Administrative Rule 
SMCL = Secondary Maximum Contaminant Limit 
SVOC = Semivolatile organic compound 
VOC = Volatile organic compound 

The following RAOs were established in the ROD (EPA 1994) for groundwater, sediment, and surface water in 
OU2. 

Groundwater: 
 

 Prevent people from drinking groundwater containing contaminant levels above federal or state drinking 
water standards. 

 Prevent contaminated groundwater above federal or state drinking water standards from leaving the TWC 
property boundary. 

 Reduce the concentrations of TWC-related organic, inorganic, or radionuclide compounds in groundwater 
to concentrations below federal or state drinking water standards or other risk-based levels. 

 Prevent groundwater containing TWC-related organic, inorganic, or radionuclide compounds above 
federal or state standards from discharging into nearby surface water.  
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Sediments: 
 

Prevent TWC-related contaminants from moving into sediments, and from sediments into surface water.

Prevent sediments containing TWC-related contaminants from leaving the Site.

Prevent aquatic organisms from contacting contaminated sediments.

Reduce concentrations of TWC-related compounds in sediments where necessary, to protect aquatic 
organisms. 

 
Surface Water:  

 Ensure that non-permitted discharges to surface water from the TWC facility do not exceed federal or 
state water quality standards.  [Note: Per 1996 Scope of Work for RD/RA (EPA 1996a) no groundwater 
discharge to surface water will occur that causes exceedances of the Ambient Water Quality Criteria 
(AWQC) for aquatic organisms].  
 

The selected RAs for OU2, identified in the ROD, consisted of the actions listed below with modifications 
defined in three Explanation of Significant Differences (ESDs) issued on October 8, 1996 (EPA 1996b): June 19, 
2009 (EPA 2009); and April 25, 2013 (EPA 2013). 
 
Groundwater Remedial Actions: 

 Extraction and treatment of contaminated groundwater. 

 EPA dropped the requirement for groundwater extraction at and outside the plant boundaries on 
the northern and western perimeters contingent on placing deed restrictions on an adjacent 
property on the western perimeter to preclude groundwater use for drinking water (EPA 1996b). 
 

 EPA selected a secondary treatment technology consisting of Enhanced In Situ Bioaugmentation 
(EISB) in the ASA to meet RAOs (EPA 2009). 

 
 EPA approved implementation of buffering solution injection in the FMA to enhance remediation 

(EPA 2013). 
 

 Preventing off-site migration of contaminated groundwater (off the Main Plant or beyond the current 
boundary of the groundwater contaminant plume at the Farm Ponds Area) by using EISB and pump and 
treatment of groundwater. 
 

 Treatment or removal of subsurface source material near the FMA building at the Main Plant. 
 
Sediment Remedial Actions: 
 

 Slope erosion protection along the banks of Truax Creek to prevent contaminated fill material from 
entering the creek. 
 

 Removal of 3,600 cubic yards of contaminated sediments from surface water bodies adjacent to or 
flowing through the Site.  
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Sitewide Actions: 
 

 Deed restrictions and institutional controls (ICs) on land and groundwater use for both the Main Plant and 
the Farm Ponds Area.  
 

 Environmental evaluations of currently uncharacterized potentially contaminated source areas as needed 
to ensure achievement of groundwater RAOs.  
 

 Long-term on- and off-site groundwater, surface water, and sediment monitoring. 

Status of Implementation 
Groundwater Remedial Actions – The OU2 ROD specified groundwater pump-and-treat as the remedial   
alternative for hot-spot areas across the Site (EPA, 1994). In 2000, the groundwater extraction and treatment 
systems (GETS) began operating with extraction wells FW-1, FW-2, FW-3, FW-4, and FW-5 in the Fabrication 
Area and extraction wells EW-1, EW-2, EW-3, EW-4, EW-5, and EW-6 in the Extraction Area. Well FW-6 was 
not incorporated in the GETS, due to insufficient water production. Extraction well FW-7 was brought online in 
2001 to prevent offsite migration but was shut down in April 2009 with EPA approval.  Extraction wells EW-4, 
EW-5, and EW-6 were shut down in 2011 with EPA approval. Extraction wells FW-1, FW-2, FW-3, and FW-4 
were idled for a shutdown pilot test in June 2020 with EPA approval.  Between October 2000 and April 2002, the 
GETS were brought online in the Fabrication and Extraction Areas to achieve groundwater RAOs and cleanup 
levels. 
 
Since the GETS began operating, 111,350 to 2.3 million gallons of water a month have been pumped from the 
aquifer. Over the life span of the GETS, the quantity of COC mass removed by extraction wells in the Fabrication 
Area has diminished from the baseline quantities, as indicated by the COC concentrations in extracted water. 
With EPA and ODEQ approval, and as recommended by the Optimization Review, four extraction wells were 
taken offline in June 2020. 
 
The environmental benefit of extraction wells in the Extraction Area is continuing to be reviewed, as 
part of the FMA hydraulic test in the 2019 Millersburg Operations Progress Summary (GSI, 2020a). Overall, very 
little radium is being removed using the system, and a total of only 3.92 x 10-8 pounds of radium was removed 
over the last 3 years. Further evaluation is warranted to develop recommendations for modifications to the 
remedial approach for the FMA. 

Since 2021, the operating extraction wells are EW-2 in the FMA and FW-5 in the Ammonia Sulfate Storage Area. 
Through the operation of the GETS, ammonium, fluoride, nickel, total dissolved solids, radium-226/228, and 
Chlorinated Volatile Organic Compounds (CVOCs) have been removed from the aquifer. 

Extraction at the two operating wells will continue until cleanup levels are achieved at the Main Plant property 
boundary and for the Farm Ponds Area. Several EPA-approved modifications to the GETS have been completed 
and are on-going to enhance groundwater extraction and treatment including augmentation by EISB and servicing 
active extraction wells quarterly in the GETS (EW-2 and FW-5). 

In addition to the GETS, multiple remedial activities have been completed in several areas, including: 

 Acid Sump Area: EISB injections in 2009 and 2022; excavation and in situ chemical oxidation in 2016 
(GSI, 2011a, 2017b, 2022c). 
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 Feed Makeup Area: Injections of buffer solutions to mitigate low pH groundwater in 2013 (GSI, 2015e); 
gamma emitting material excavation in 2020 (GSI, 2021a). 
 

 Former Crucible Cleaning Area: EISB injections in 2010 and 2019 (GSI, 2013a, 2021a). 
 

Sitewide Actions 
 

 Deed restrictions and ICs were implemented  (See Table 2).  

Environmental Evaluations of Uninvestigated Areas occur whenever TWC discontinues the use of, paves, 
or otherwise disturbs any pond, plant area, or building on the Site (EPA 1994).  

 Long-term monitoring continues and consists of sampling and analyzing groundwater from the Extraction 
Area, Fabrication Area, Solids Area, and Farm Ponds Area, and surface water from Truax and Murder 
Creeks (ATI 2022a).  

ATI began additional EISB remedial actions at the ASA in 2022 pursuant to the Acid Sump Area Source 
Treatment Work Plan (GSI, 2022g) approved by EPA.  The overall objective of this work is to address the TCA 
dense non-aqueous phase liquid (DNAPL) present in the area, which provides a continuing source of CVOCs to 
the dissolved phase groundwater plume. The goal is to target the dendritic DNAPL accumulations and by so 
doing, reduce overall groundwater concentrations within and downgradient of the ASA. 
 
The project approach consisted of stimulating reductive dechlorination in the ASA by injecting an emulsified 
oil/zero valent iron substrate and microbes at direct-push injection points, and monitoring CVOC concentrations 
at DNAPL-area and downgradient monitoring wells before and after injection. The emulsified oil will drive the 
Linn Gravel to anaerobic conditions and provide a source of organic substrate (i.e., electron donors). The 
microbes will mediate reductive dechlorination of CVOCs. Augmenting the approach taken during the injection 
work conducted in 2009, the strategy will be enhanced by the addition of zero valent iron, a strong reducing 
agent, which will create favorable aquifer conditions for contaminant-degrading bacteria as well as directly 
reacting with many chlorinated compounds.  Work began in July 2022, monitoring well installation and baseline 
sampling was conducted in September 2022, and injection was conducted in October 2022.  Performance 
monitoring and reporting will occur through 2024. 
 
System Operations/Operation and Maintenance
The active extraction wells in the GETS (EW-2 and FW-5) are serviced quarterly throughout the year, at a 
minimum. This service includes flushing, cleaning, repairing, and/or replacing (if necessary) the flow meters and 
pumps. 

 
In additional to the quarterly service, the following occurred to the GETS in 2021: 

 Extraction well EW-2 was temporarily down between February 5 through March 26, 2021, due to a small 
plug in the line. 

 The lines at operating extraction wells EW-2 and FW-5 were flushed in April 2021. 

 The lines at non-operating extraction wells EW-1, EW-3, FW-1, FW-2, FW-3, and FW-4 were flushed in 
May 2021 so they remain operational if needed in the future. 

 The pump at extraction well EW-2 was replaced in May 2021 due to a faulty check valve. 

 Extraction well FW-5 was turned off on July 17, 2021, due to an annual ATI maintenance shutdown and 
was restarted on August 20, 2021. 
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Operable Unit 3 – Surface and Subsurface Soil 
 

Basis for Taking Action 
OU3 addresses the contamination in surface and subsurface soils.  Surface and subsurface soils are contaminated 
with PCBs and radionuclides as well as other contaminants.  The decay products of the radionuclides, gamma 
radiation and radon, are also present on the Site.  Risks from industrial exposure to chemical and radionuclide 
contamination (excluding gamma radiation and radon) were generally low (EPA 1995). The remedial actions 
selected in the ROD were based on the industrial use.  The remedial action for the Soil Amendment Area was 
based on industrial and farm worker scenarios. 
 

Response Actions 
EPA selected the Final Remedial Action for OU3 in a September 27, 1995 ROD (EPA 1995). 
 
Following the risk assessment, the cleanup levels were established for surface gamma radiation in certain areas on 
the Main Plant, and for radon on the Main Plant based on industrial use and the Soil Amendment Area based on 
industrial and farm worker use.  The established cleanup levels were a gamma radiation exposure level of 
20 )/liter is 
the selected action level.  Action is required where measured levels, or appropriate modeling predicting radon 
concentration in future buildings, exceeds this level.  A soil radium-226 concentration greater than 3 pCi/gram 
could result in a radon concentration in future buildings exceeding the 4 pCi/liter radon action level. 
 
Site RAOs for soil in OU3 are as follows: 

 Reduce the exposure to radon that would occur in future buildings constructed on the Main Plant and the 
Soil Amendment Area.  Reduce surface gamma radiation exposure to acceptable levels (based on current 
risk assumptions, this level is 20 . 

 Ensure that areas where surface and subsurface chemical risks that are acceptable based on industrial or 
agricultural use are not used for other purposes, and that proper handling and disposal of soil occurs when 
it is disturbed. 

 Provide easily accessible information on the locations of the material for TWC plant workers, future Site 
purchasers, or regulatory agencies, where there are areas with subsurface contamination.  This includes 
the PCB contamination in the Fabrication Area, and the residual radionuclide contamination in the 
Fabrication Area and Extraction Area. 

The EPA-selected remedy combined source removal with ICs to reduce risk to human health and the environment 
posed by contamination in surface and subsurface soils at the Site.  Remedial actions include: 

  
background levels.  Transportation of the excavated material to an appropriate off-site facility for 
disposal. 

 For areas of the Site where modeling indicates that radon concentrations in future buildings could exceed 
4 pCi/liter, ICs require that future buildings be constructed using radon resistant construction methods. 

 Requirement that information on areas of subsurface PCB and radionuclide contamination which do not 
pose a risk if they are not disturbed, be incorporated into the TWC facilities maintenance plan and be 
made available to future Site purchasers or regulatory agencies. 

 Because the determination that action is not required for certain areas of the Site is based on scenarios 
which do not allow unrestricted use, should excavation occur as part of future development of the Main 
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Plant or the Soil Amendment Area, excavated material must be properly handled and disposed of in 
accordance with federal and state laws. 

ICs requiring that land use remain consistent with current industrial zoning (See Table 2).

EPA amended the soil remedy with a September 28, 2001, ESD (EPA 2001a).  This amendment did not change 
the RAOs.  The amendment includes: 

 Change 1:  TWC will conduct Final Site closure for radionuclides pursuant to TWC’s Oregon Radioactive 
Materials License (Broad Scope Naturally Occurring Radioactive Material License) and the Energy 
Facility Siting Council (EFSC) Administrative Rules, Chapter 345, Division 50. 

 Change 2: TWC will control on-site surface gamma emissions through in-place management of 
contamination. Prior to Site decommissioning under Oregon Health Authority (OHA) and EFSC, TWC 
must keep surface gamma emissions below cleanup levels through in-place management under an EPA- 
and ODEQ-approved management plan, and additional excavation of contamination as part of on-going 
excavation occurring during on-site construction. 

 Change 3: If the Site is not decommissioned under OHA and EFSC to EPA’s cleanup requirements, 
radiation management shall be a condition of property transfer to ensure that these controls remain 
protective.  Any partial or complete property transfer by TWC shall be conditioned on implementation 
and maintenance of an appropriate EPA- and ODEQ-approved radiation management program. 

 Change 4: Excavation and either engineered berms or off-site disposal are acceptable remedies for the 
Soil Amendment Area if ICs cannot be implemented. 

The EPA, ODEQ, and City of Millersburg signed a Consent Decree on March 27, 2006 that contains a Scope of 
Work (SOW) for Implementation of Soil Amendment Area Remedy (EPA et al., 2006). The SOW includes the 
following: 
 

 Radon. The SOW references EPA’s cleanup level of 4 pCi/liter for radon in indoor air if buildings are 
constructed in the Soil Amendment Area and requires future construction activities to decrease worker 
exposure below the 4 pCi/liter cleanup level. 

 
 Alternatives to Addressing Radium: 

 
o Option 1: Radon-Resistant Construction Methods. Includes using radon-resistant construction 

methods outlined in the SOW, and to monitor indoor air quality. 
 
o Option 2: Excavation of Contaminated Soil. Contaminated soils could be excavated as outlined in 

the SOW. Sampling must follow the Multi-Agency Radiation Survey and Site Investigation 
Manual (DOD et al., 2000). 

 
o Option 3: Modeling for Certain Buildings. Buildings that are not appropriate for radon controls 

(e.g., park structures, open-sided sheds) can use estimated indoor radon concentrations and EPA-
approved methods to demonstrate that radon levels will be less than the indoor air cleanup level. 
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Status of Implementation 

Schmidt Lake - The Schmidt Lake Excavation Project, conducted in December 1992, removed 2,016 cubic yards 
of materials containing zircon sands with elevated levels of thorium and uranium and transported to the US 
Ecology low-level radioactive waste site in Washington for disposal. Surface gamma radiation exceeded the Site 
cleanup level requiring the additional removal of 12 to 15 cubic yards of soil from Schmidt Lake in 1998. The 
area was excavated and lined in 2010 (CH2M HILL, 1998; GSI, 2011b).  Site cleanup levels have been met and 
no further excavation is anticipated. 
 

Sand Unloading Area – In 1997, the Sand Unloading Area required removal of soil which exceeded surface 
gamma radiation cleanup levels. Excavation ceased when the northwestern edge of the material appeared to 
extend beneath a concrete slab in front of the mobile maintenance shop and under the shop itself, and when the 
northernmost end of the excavation would have interfered with on-site traffic with no evidence that the limit of 
contamination had been reached. The 1,890 cubic yards of soil was disposed at a permitted low-level radioactive 
waste facility. Most of the Sand Unloading Area is now overlain by TWC’s natural gas-powered electricity-
generating Co-Generation (CoGen) Plant that was constructed on a 14-inch-thick concrete slab in 2001. No 
further excavation is anticipated. 

Front Parking Lot Area - TWC removed low-level, radioactive titanium dioxide sand from the Front Parking 
Lot Area. Samples of the sand indicated that radium-226 levels could cause radon concentrations in future 
buildings to exceed the action level of 4 pCi/L, thus requiring future buildings to be constructed with radon-
resistant construction methods. A Certificate of Completion was issued for the Front Parking Lot in August 1999. 

Soil Amendment Area - TWC obtained ODEQ solid waste permits in 1975 and 1976 for one-time applications 
of solids from the primary wastewater treatment plant. These were experimental soil amendments on the 40-acre 
Soil Amendment Area. The solids contained low levels of metals, radionuclides, and organic compounds. The 
RI/FS subsequently indicated that the radionuclide contamination in the Soil Amendment Area could result in an 
unacceptable risk from radon inhalation in any future buildings constructed on this area, and that organic 
compounds are above levels that would allow unrestricted use of the property. Between March 1989 and 1990, 
TWC conducted a property transfer and exchanged property with the City of Millersburg (City) through a deed 
agreement. The City acquired the 40-acre Soil Amendment Area, and TWC acquired property contiguous to its 
Farm Ponds Area. The City is currently responsible for fulfilling the obligations of the 2006 Consent Decree for 
remediation. During the last FYR, EPA required an evaluation of risks to agricultural workers from soil 
resuspension due to tilling. 

ATI performed a gamma radiation scoping survey on behalf of the City in November 2021 following the EPA and 
ODEQ approved Work Plan (GSI, 2021f).  The scoping survey performed in November 2021 found that 11 
percent, or approximately 18,400 m2 (4.54 acres)of the Site had gamma radiation readings that met or slightly 
exceeded the Derived Concentration Guideline Level (DCGL) 

. 

 
2019 Optimization Study 
 
In 2019, EPA performed a Remedial Process Optimization Study through a third-party independent contractor and 
published an Optimization Review Report (EPA, 2019). The Optimization Review Report included an overview 
of the Site and several recommendations. The following optimization recommendations were implemented: 
 
 
 



Sixth Five-Year Review Report for
Teledyne Wah Chang Superfund Site 

Linn County, Oregon 
  

16

 Optimization recommendations completed: 
 

 The EISB performance monitoring period in the Former Crucible Cleaning Area (FCCA) ended 
in December 2020. An injection and performance summary report demonstrating significant 
reduction in the plume was submitted in June 2021 (GSI, 2021a). 

 
 A source area DNAPL assessment of the ASA was performed in July 2021, with a revised 

assessment report submitted in April 2022 (GSI, 2022c). In December 2021 ATI issued a request 
for proposals for remedial design implementation. GSI was selected and the Remedial Design 
Work Plan was finalized in August 2022.  Implementation began in October 2022.  

 
 Multiple actions were taken in the Farm Ponds Area.  A soil data gaps assessment for the Farm 

Ponds Parcels was performed, along with an incremental sampling methodology event in October 
2021 (GSI, 2021e). The final Farm Ponds Parcels Site Characterization Data Evaluation was 
submitted in May 2022 (GSI, 2022d). Additionally, a gamma radiation scoping survey was 
conducted at the Soil Amendment Area in November 2021, with the findings submitted in April 
2022 (GSI, 2022d). EPA and ODEQ are working with the City of Millersburg to prepare the Soil 
Amendment Area for potential transfer of ownership and redevelopment. 

 
 Additional optimization action items continue to move forward but have not yet been completed. Several 

of the action items are discussed in the following sections and key recommendations that were 
implemented but not completed are provided below: 

 
 It was determined in 2021 that there were enough items to clarify in the OU2 ROD that an 

updated decision document should be drafted, including elimination of the 15-year time horizon 
to achieve cleanup standards, and addressing updated EPA maximum contaminant levels that 
affect cleanup levels. EPA, ODEQ, and ATI will continue to identify items to be included in the 
upcoming updated decision document in 2023, with the goal to draft it in early 2023. 

 
 Extraction wells FW-1, FW-2, FW-3, and FW-4 were shut down on June 9, 2020, with EPA and 

ODEQ’s approval. Pilot test performance monitoring will continue through 2024. 
 

 Modifying the remedial approach in the FMA has continued through 2021.  ATI shared an 
annotated outline for the monitored natural attenuation (MNA) Evaluation Statement of Work 
with EPA and ODEQ in December 2021. EPA provided comments in January 2022. The draft 
Work Plan is anticipated to be submitted in winter 2023 with a target to implement in summer 
2023. 

 
 To address data reliability concerns at perimeter monitoring well PW-21A, EPA approved 

replacing the well with nearby existing well CW-3 in 2022.  Well PW-21A will be 
decommissioned in spring of 2023. 

 
 In accordance with EPA’s well attainment analysis guidance, ATI developed a restoration 

completeness evaluation (RCE) protocol to assess on a well-by-well basis whether COC 
concentrations in groundwater have been reduced to below cleanup levels and will remain below 
cleanup levels in the future.  The SEA RCE was submitted in the 2020 annual report (GSI, 
2021e), the Farm Ponds Parcels RCE was submitted in April 2022 (GSI, 2022f), and the draft 
Solids Area RCE was submitted in March 2022 (GSI, 2022e). The final RCE reports for the 
Solids Area, Extraction Area, and Fabrication Area are anticipated to be completed by Spring 
2023. 
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 Transducers were installed in the ASA to monitor the groundwater divide for 1 year starting in 
April 2021 (GSI, 2021b). Transducers remain in place to evaluate potential seasonal shifts of the 
groundwater divide in the area. 

 
 EPA, ODEQ, and ATI had multiple discussions throughout 2021 regarding decision logic flow 

charts that EPA drafted.  Discussions for implementation will continue into 2023. 
 
 
Institutional Control Summary Table 

Institutional controls are required throughout the Site (Table 2). The ICs include government, proprietary, and 
enforcement controls which define and address land use through zoning, codes, deed restrictions, and other 
actions to ensure long-term protectiveness is maintained.  

Table 2: Summary of ICs Implemented Across the Site 

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) 

Sludge Yes Yes 
Finley Buttes 
Landfill (off-

site) 

Long term assurance that 
risks associated with 
contaminant migration from 
waste from OU1 will be 
minimal. 

ODEQ Oregon Title V 
Operating Permit  
25-0001-TV-01, February 22, 
2010 

Soil and 
Groundwater 

Yes Yes 
Main Plant and 

Solids Area 

Restrict access to portions 
of the affected groundwater 
which remain above cleanup 
levels to ensure that the 
property and groundwater 
are used only for purposes 
appropriate to the cleanup 
levels achieved. 

Restrictive Covenants 
(April 18, 1991) 

Soil and 
Groundwater 

Yes Yes Solids Area 
Prohibit residential and 
agricultural uses 

Restrictive Covenants 
(April 18, 1991) 

Soil Yes Yes Main Plant 
Prevent potential radon 
exposure 

Plant Standards established and 
implemented by TWC

Soil and 
Groundwater 

Yes Yes 
Main Plant and 

Farm Ponds 
Areas 

Deed restrictions and ICs on 
land and groundwater use 
for both the main plant and 
Farm Ponds Area to ensure 
that the property and 
groundwater are used only 
for purposes appropriate to 
the cleanup levels achieved.

Deed Restriction (May 8, 1990) 
Check zoning 
 
Restrictive Covenant 
(April 18, 1991) 

Groundwater Yes Yes 

BNSF 
Railroad 
Company 

(West of Site) 

Prevent installation or use of 
groundwater supply wells 

Easement Agreement 
(April 9, 1999) 
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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) 

Groundwater Yes Yes

Simpson 
Timber 

Company 
(adjacent to 

Site) 

Prevent installation or use of 
groundwater supply wells 

Equitable Servitude and 
Easement Agreement 
(November 1998) 

Groundwater Yes Yes
City of Albany

(Adjacent to 
Site) 

Prevent use of groundwater 
for potable purposes 

Development Code Restrictions 
(Public Improvements 12.410) 

Soil Yes Yes 

Soil 
Amendment 
Area (City of 
Millersburg) 

Prohibit residential 
development in the Soil 
Amendment Area and 
requires radon resistant 
construction methods and 
testing.  
 
Prevent use of groundwater 
for potable purposes

Environmental Protection 
Easement and Equitable 
Servitude Agreement 
(rerecorded December 14, 
2007) 
 
The City of Millersburg Land 
Use Development Code 
Section 7.500 

Soil Yes Yes Main Plant 

Establish protectiveness 
controls for radioactive 
materials remaining in areas 
by requiring 
decontamination to release 
the Site for unrestricted use 
upon permanently 
discontinuing 
manufacturing activities.

Broad Scope Radioactive 
Materials License 
(#ORE90001) for the facility  

Soil Yes Yes 
Farm Ponds 

Area – Parcel 
105 

Limit exposure to soil 
Parcel by zoning Parcel 105 
for industrial use in 
perpetuity. 

Deed Restriction is currently 
being processed by Linn 
County 
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III. PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the Fifth FYR (Table 3) as well as the recommendations from the Fifth FYR 
and the current status of those recommendations (Tables 4 and 5).   

 
Table 3: Protectiveness Determinations/Statements from the Fifth FYR

OU # 
Protectiveness 
Determination

Protectiveness Statement 

OU1 Protective The remedy for OU1 is protective of human health and the environment, and exposure pathways that could result in 
unacceptable risks are being controlled. 

OU2 Short-term Protective The remedy at OU 2 currently protects human health and the environment because ICs are in place preventing exposure to 
contaminants of concern above cleanup goals through on-site and off-site deed restrictions on groundwater use, zoning, and 
access controls, and the remedy is operating and making progress toward meeting the RAOs.  However, for the remedy to be 
protective in the long-term, the following actions need to be taken to ensure protectiveness: 

TWC must determine when and if ROD cleanup levels will be achieved and determine whether additional 
response actions are needed in order to achieve ROD cleanup levels.   

 TWC must evaluate groundwater monitoring data in the FCCA and recommend modifications to reduce 
contaminant concentration levels. 

 TWC must evaluate GETS and the current soil flushing regime and improve effectiveness. 
 Exceedances of cleanup levels identified during the 2016 sitewide monitoring event must be evaluated to determine 

if additional wells need to be added to the monitoring program, and if further measures need to be taken to address 
the exceedances of the ROD cleanup levels.

OU3 Short-term Protective The remedy at OU 3 currently protects human health and the environment because ICs are in place preventing exposure to 
contaminants of concern above cleanup levels.  However, in order for the remedy to be protective in the long-term, air samples 
shall be collected during tilling in the Soil Amendment Area to reassess remaining levels of radionuclides and determine the 
risk to human health and the environment from the disturbance of soil.

Sitewide 
Protectiveness

Short-term Protective The Site remedy currently protects human health and the environment because ICs are in place preventing exposure to 
contaminants of concern above cleanup goals through on-site and off-site deed restrictions on groundwater use, zoning, and 
access controls, and the remedy is operating and making progress toward meeting the RAOs.  However, in order for the 
remedy to be protective in the long-term, TWC must determine when and if ROD cleanup levels will be achieved and 
determine whether additional response actions are needed in order to achieve ROD cleanup levels. TWC must evaluate 
groundwater monitoring data in the FCCA and recommend modifications to reduce contaminant concentration levels and 
must evaluate GETS and the current soil flushing regime to improve effectiveness.  Exceedances of cleanup levels identified 
during the 2016 sitewide monitoring event must be evaluated to determine if additional wells need to be added to the 
monitoring program, and if further measures need to be taken to address the exceedances of the ROD cleanup levels.  
Exceedances in perimeter monitoring wells must be addressed.  Activity based air samples shall be collected and analyzed 
during tilling in the Soil Amendment Area to reassess remaining levels of radionuclides and determine if there is a risk to 
human health and the environment from the disturbance of soil.
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Status of Recommendations from the Fifth FYR for OU1

There were no issues or recommendations for OU1 stated in the last FYR. 
 
Status of Recommendations from the Fifth FYR for OU2 

Issues and recommendations from the last FYR for OU2 are described in Table 4 along with the current status of those recommendations. 
 

Table 4: Status of Recommendations from the Fifth FYR for OU2

OU 2 Issue Recommendations
Current 
Status 

Current Implementation Status Description
Completion Date 

(if applicable) 
1 TWC completed source removal 

and chemical oxidation treatment in 
the ASA in 2016. Since some 
source material was left in place, 
and current hot-spots remain, the 
cleanup levels are not expected to 
be achieved by the time frame in 
the ROD. 

TWC must determine when 
and if ROD cleanup levels 
will be achieved and 
determine whether 
additional response actions 
are needed in order to 
achieve ROD Cleanup 
levels. 

Ongoing

ATI successfully performed an investigation in July 
2021 to delineate the extent and nature of DNAPL 
in the Acid Sump Area. Furthermore, ATI began to 
implement a remedial effort in the Acid Sump Area 
in 2022; the associated final work plan was 
submitted to EPA in August 2022 and work was 
implemented in October 2022. The field 
implementation completion report is scheduled to 
be submitted by March 2023. 

 

2 TWC implemented EISB in the 
FCCA and while there have been 
reductions in contaminant levels, 
the trends are inconsistent. Areas of 
contamination still exceed the ROD 
cleanup levels.  

TWC must evaluate 
groundwater monitoring 
data in the FCCA and 
recommend modifications 
to reduce contaminant 
concentration levels. 

Ongoing

ATI performed an additional EISB string in August 
2019 to address contaminant levels, with the 
performance monitoring period ending in December 
2020. A summary report was submitted in June 
2021, as well as the 2021 annual report in August 
2022 showing COCs persist in several areas of the 
Main Plant.  Monitoring and evaluation are on-
going.  

3 Low pH conditions persist in the 
FMA that contribute to COCs 
above ROD cleanup levels. ROD 
cleanup levels will not likely be 
achieved in 2017. 

TWC must evaluate GETS 
and the current soil flushing 
regime and improve 
effectiveness. Ongoing

ATI will perform a monitored natural attenuation 
evaluation consistent with EPA guidance for radium 
in the FMA. An annotated outline of the work plan 
was discussed with EPA and ODEQ during the 
annual meeting in February 2022. Field 
implementation is anticipated to occur in Spring 
2023.

4 Results from the 2016 sitewide 
monitoring event noted 
concentrations of manganese, 
cyanide, arsenic, and radium 

Exceedances must be 
evaluated to determine if 
additional wells need to be 
added to the monitoring 

Ongoing

(1) All 2016 sitewide monitoring event exceedances 
have been resampled and results provided in the 
2018 progress summaries. If the confirmation 
sample results were also above the ROD cleanup 
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Status of Recommendations from the Fifth FYR for OU3 
 
Issues and recommendations from the last FYR for OU3 are described in Table 5 along with the status of those recommendations. 

 
Table 5: Status of Recommendations from the Fifth FYR for OU3 

OU 
3

Issue Recommendations Current Status 
Current Implementation Status 

Description
Completion Date 

(if applicable)
1 The last FYR noted that tilling 

for agricultural purposes was 
being conducted at the Soil 
Amendment Area. Although 
the RI/FS determined that 
agricultural practices did not 
pose a risk to human health or 
the environment, EPA is 
revisiting the issue since it has 
been more than 20 years since 
soil radionuclide data were 
collected and the original 
evaluation did not address risks 
to the agricultural workers from 
soil resuspension due to tilling. 

TWC must collect and analyze air 
samples for radium at the next 
opportunity to measure the risk to 
human health and the environment 
from the disturbance/resuspension 
of soil and remaining levels of 
radionuclides in the soils. Since 
earlier testing did not demonstrate 
human health risk, the City may 
continue to use the property for 
agricultural activities. Following 
EPA’s reassessment of the 
contaminated soils should there be 
an indication of human health risk 
to those exposed to these soils under 
current agricultural practices, EPA 
will share those results with the City 
of Millersburg and discuss 
appropriate actions for future use of 
the property. 

Completed

A personal breathing zone sample was 
collected by ATI in September 2018 
following OSHA-approved methods. Due to 
a lack of particulate recovery in the positive 
pressure cab, the laboratory was unable to 
analyze the sample or determine the level of 
risk. 

ATI performed a gamma radiation scoping 
survey on behalf of the City in November 
2021 following the EPA and ODEQ 
approved Work Plan (GSI, 2021f).  The 
scoping survey performed in November 2021 
found that 11 percent, or approximately 
18,400 m2 of the Site had gamma radiation 
readings that met or slightly exceeded the 

ve background, 

DCGL.

October 2022

226/228 that exceed ROD cleanup 
levels in wells not currently in the 
monitoring program. Of note are 
exceedance of radium 226-228 
concentrations in groundwater from 
perimeter monitoring well PW-
15AR. 

program, and if further 
measures need to be taken 
to address the exceedances 
of the ROD cleanup levels. 

level, constituents were added to the 2020 
monitoring schedule submitted to EPA in January 
2020.  
(2) The confirmation sample for radium - 226/228 
at PW-15AR was below the combined radium 
cleanup level.  
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IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Involvement & Site Interviews

A public notice was made available in the Albany Democrat-Herald on 6/1/2022, stating that a review of the 
Teledyne Wah Chang Superfund Site was underway, and inviting the public to submit any comments to the EPA.  
A copy of this notice is included in Appendix C. EPA received no comments or inquiries from the public.  The 
results of the review and the report will be made available on-line at: 
https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=1000421. 
 
During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy that has been implemented to date.  Interviews were conducted with the ODEQ, OHA, and the 
representatives of the City of Millersburg.  Interview questionnaires are included as Appendix D. No concerns or 
issues were identified during the interview process.   
  
Data Review 
 
OU1 – Sludge Ponds 
 
SCS Engineers conducts semiannual groundwater monitoring at the Finley Buttes Landfill monocell in 
Boardman, Oregon where excavated materials from the Sludge Ponds were disposed.  Wells MW-4 and MW-5 
are used to monitor upgradient and downgradient groundwater conditions, respectively.  The EPA conducted a 
review of the most recent annual report of landfill monitoring (SCS Engineers 2022) and confirmed that trace 
metal results were not detected in the landfill monitoring wells above the established concentration limits in 2021.   
 
Per ROD, O&M and monitoring are the responsibility of the disposal facility. 
 
OU2 – Groundwater and Sediment 
 
For OU2, since the last FYR, data was collected to monitor GETS operations, groundwater concentration trends, 
sediment, surface water, and uninvestigated areas.  The following presents a summary of data and trends since the 
last FYR. 
 
Groundwater Extraction Treatment System Operations 
ATI is responsible for the O&M of the groundwater extraction systems in operation at the Fabrication Area and 
Extraction Area. 
 
Since the GETS began operating, 111,350 to 2.3 million gallons of water a month have been pumped from the 
aquifer. The GETS is operating five extraction wells (FW-1, FW-2, FW-3, FW-4, FW-5) in the Fabrication Area 
and three extraction wells (EW-1, EW-2, EW-3) in the Extraction Area. In 2020, the four extraction wells (FW-1, 
FW-2, FW-3, FW-4) in the Fabrication Area were idled for a shutdown pilot test in June 2020 with EPA approval 
(GSI, 2022a).  
 
The environmental benefit of extraction wells EW-1, EW-2, and EW-3 in the Extraction Area was reviewed as 
part of the FMA hydraulic test in the 2019 Millersburg Operations Progress Summary (GSI, 2020a). As discussed 
in that report, the results of the hydraulic tests indicate that pumping only EW-2 continuously provides the same 
or better radium mass removal relative to pumping EW-1, EW-2, and EW-3 together. As such, only EW-2 was 
left in operational in 2021 which is continuing. However, overall, very little mass is being removed using the 
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system, and a total of only 3.92 x 10-8 pounds of radium was removed over the last 3 years. Further evaluation is 
warranted to develop recommendations for modifications to the remedial approach for the FMA (GSI, 2022a).  
 
The GETS Fabrication Area Shutdown Pilot Test was conducted since the quantity of COC mass removed by 
extraction wells FW-1, FW-2, FW-3, and FW-4 in the Fabrication Area has diminished from the baseline 
quantities, as indicated by the COC concentrations measured in the extracted water. EPA questioned whether 
these four extraction wells were providing any environmental benefit and agreed with the Optimization Review 
Report recommendation that ATI consider a shutdown test (EPA, 2019). ATI submitted a Shutdown Pilot Test 
Work Plan in June 2020 (GSI, 2020b). With EPA and ODEQ approval, FW-1, FW-2, FW-3, and FW-4 were 
taken offline on June 9, 2020. 
 
The capture zones for extraction wells FW-1 through FW-4 decreased significantly over time due to reduced 
extraction rates. The Shutdown Pilot Test Work Plan (GSI, 2020b) included the calculated capture zones for each 
extraction well. In 2019, wells FW-2, FW-3, and FW-4 had capture zones that did not extend beyond the 
immediate vicinity of the extraction wells. Using these same aquifer parameters to calculate seepage velocities for 
the Linn Gravel in these portions of the Site, groundwater would be expected to take less than 0.5 years to reach 
the monitoring points except near FW-3 (and associated monitoring wells PW-82A and PW-99A). In this portion 
of the Site, it would take between 0.6 to 0.9 years to see increases in COC concentrations due to the shutdown of 
well FW-3. 
 
Year 2 of the work plan’s performance monitoring period occurred in 2021, with two performance monitoring 
events coinciding with the routine spring and fall monitoring events. Additionally, Mann-Kendall trends were 
provided for COCs in monitoring wells with results within an order of magnitude of the associated cleanup level. 
In accordance with the work plan’s objectives, CVOC and field parameter data will be used to develop multiple 
lines of evidence that MNA is degrading CVOCs in the vicinity of and downgradient to the extraction wells.  
 
Almost all CVOCs within the performance monitoring well network show stable or decreasing trends. One 
monitoring well exhibited a probable increasing trend for cis-dichloroethene, but the maximum detected value is 
still less than half of the applicable cleanup level and is located near the center of the Main Plant. There were no 
potential property boundary threats identified in 2021.  
 
Available mass removal data in the Fabrication Area since the last FYR are presented in Table 6. 
 

 
Groundwater pumped from the GETS is treated and processed in the Central Wastewater Treatment System; then, 
the water is discharged to the Publicly Owned Treatment Works.  These activities are conducted in compliance 
with the Site Publicly Owned Treatment Works permit.  Available mass removal data since the last FYR are 
presented in Table 7. 
 
 
 
 
 
 
 

Table 6: Mass Removal (gallons and pounds) from the Fabrication Area 

2017 2018 2019 2020 2021

Water Extracted (gallons) 874,732 1,289,576 741,301 210,778 91,207 
VOCs removed (pounds) 1.9 3.5 5.9 1.6 0.8 
Source: GSI 2018, GSI, 2019, GSI 2022a, GSI 2022a
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Table 7: Mass Removal (pounds) in the Feed Makeup Area

2017 2018 2019 2020 2021
Water Extracted 
(gallons)

12,376 16,786 44,795 35,257 20,144 

Fluoride 3 4.37 0 15 1,239
Ammonia 60 99.39 227 169 100
Radium 226 2.57x10-9 5.87 x10-9 2.08 x10-8 1.41 x10-8 3.78 x10-9

Radium 228 4.17x10-9 1.99 x10-8 2.52 x10-10 1.90 x10-10 6.57 x10-11

Total Dissolved Solids 1,582 4,863 12, 407 14,245 6,929
Source: GSI 2018, GSI, 2019, GSI 2022a  

 
Groundwater Monitoring  
 
EPA obtained data through Spring 2021 from ATI (GSI, 2021g) and conducted an independent review of the data 
as part of this FYR, including preparing summary tables, included at the end of this document.  The data tables 
used for this review are presented in Appendix E and trend charts are presented in Appendix F - labelled as 
follows: 
  
Fabrication Area:    Tables A-1 through A-11; Figure F-1a through F-7 
Extraction Area, FMA:  Tables B-1 and B-2; Figure F-8 
Farm Ponds Area:  Tables D-1 and D-2    
Solids Area:   Tables C-1 and C-2; Figure F-9 
Surface Water:   Table F-1 
 
A detailed discussion of contaminant concentrations by area, since the last FYR, follows this general summary of 
the highlights of the data review. 
 

 Groundwater in the Fabrication Area continues to have contaminant concentrations of numerous COCs in 
excess of the ROD cleanup levels, especially chlorinated VOCs in the ASA, Material Recycle Area, and 
FCCA. Nitrates were detected in the ASA, FCCA, and ASSA. Ammonium persists in the Ammonium 
Sulfate Storage Area, as does fluoride in the FCCA and ASA. Excess arsenic concentrations were present 
in the FCCA and East Perimeter wells (Figure F-4 and F-6)  
 

 Fluoride, radium-226/228, cadmium, pentachlorophenol, arsenic, beryllium, and nitrate were detected 
above ROD levels in the FMA, as were Vinyl Chloride (VC) and arsenic in the South Extraction Area 
(Figure F-8).  

 
 CVOCs were detected in the Farm Ponds Area, however, only groundwater from monitoring well PW-

104S (Figure 20) exhibited concentrations of COCs over the ROD cleanup levels (Table D-1). 
 

 Groundwater results indicate concentrations at levels of concern for arsenic, radium-228, and cyanide 
were present in the Solids Area (Figure F-9) 

 
Fabrication Area 
 
The Fabrication Area is separated into specific areas of interest. The groundwater monitoring network in the 
Fabrication Area includes wells grouped in specific areas of interest across the Site; the ASA, Material Recycle 
Building, the Ammonium Sulfate Storage Building, the FCCA, and the Dump Master Building. The wells are 
further grouped into “Hot-Spot Area Wells”, “Non-Hot-Spot Area Wells”, and “Perimeter Wells.” Although the 
current concentrations may not correlate with the “hot-spot” and “non-hot-spot” designations, these historical 
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names have been preserved for consistency with past documents. Additional wells were sampled in 2021 as part 
of the 2021 sitewide monitoring event.  
 
Acid Sump Area 
Results of sitewide sampling indicate the presence of CVOCs (Table A-3; Figure F-1a through F-1c) throughout 
the ASA. Concentrations of TCA, DCA, PCE, TCE, DCE, VC, fluoride, and nitrate were detected in groundwater 
in hot-spot area wells since the last FYR. Concentrations of DCE, VC, and fluoride also exceeded the MCL in the 
non-hot-spot area wells. Perimeter wells indicate MCL exceedances of DCE.  
 
Fluctuations in TCA were detected at hot-spot area wells PW-13 and PW-98A (Figure F-1a). Fluctuations above 
MCL were observed at well PW-98A, with large fluctuations detected at well PW-13 between Fall 2018 and Fall 
2021 and peaking during Fall 2020. DCA concentrations exceeded the MCL at well PW-13 during Fall 2020 but 
decreased below the MCL by Fall 2021. A spike in PCE was detected in well PW-13 in 2018 above the MCL 
with a decreasing trend to below the MCL by Spring 2021. Fluctuations above and below the MCL in well PW-
98A persisted throughout the duration of the period and have remained above MCL since Fall 2020. No trends 
above the MCL were observed in non-hot-spot area or perimeter wells.  
 
Fluctuations were detected in TCE concentrations in hot-spot area wells PW-12, PW-13, and PW-98, with PW-98 
and PW-12 persisting above the MCL. Concentrations of DCE above and below the MCL were detected 
throughout the five-year period at wells E-11, PW-13, PW-90A, with PW-98A and PW-99A fluctuating above the 
MCL during the five-year period. A decreasing trend in VC was detected in well PW-98 but persisted above the 
MCL. An increasing trend in VC in well PW-12 above the MCL was observed between Fall 2019 through Fall 
2021. DCE concentrations above the MCL were detected in non-hot-spot area well PW-84AR and peaked in Fall 
2019, with a decreasing trend in fluctuations above and below the MCL through Fall 2021. A single spike in VC 
at non-hot-spot area well PW-80A above the MCL was detected in Spring 2018 with fluctuations at or below the 
MCL until Fall 2019. MCL exceedances of DCE at perimeter wells also persisted with a decreasing tend between 
Fall 2017 and Fall of 2021 at well PW-78A. A peak in VC was detected at perimeter well PW-79A above the 
MCL during Fall 2018, with no trends during the rest of the five-year period.  
 
Fluctuations above the MCL at hot-spot area wells were detected for fluoride and nitrate with large fluctuations in 
nitrate measured in wells PW-98A and PW-13, with an overall decreasing trend from Spring 2018 to Fall 2021. 
Fluoride also persisted in non-hot-spot area well PW-10 and PW-16. No trends in fluoride or nitrate at perimeter 
wells were observed.  
 
Additional assessment of the ASA was conducted in July 2021 in accordance with the EPA approved Revised 
Acid Sump Area Source Area Remedial Design Work Plan (GSI, 2021c) and the Acid Sump Area Source Area 
DNAPL Assessment Operations Plan (GSI, 2021d).  The purpose of this investigation was to determine the nature 
and extent of DNAPL in the ASA and to determine the source of CVOCs detected in monitoring well PW-98A.  
 
The highest TCA concentrations were observed on the northern side of the former excavation area located 
adjacent to the acid sump, and on the western side of the investigation area at boring AS6 where TCA 

 (Figure 
17).  Free product was observed in groundwater samples using hydrophobic dye, even though DNAPL was not 
measured or purged at any of the temporary wells.  Therefore, it was concluded that the DNAPL is present as 
dendritic accumulations and not as pooled material at the base of the Linn Gravel Formation. The largest 
accumulations of DNAPL were concentrated immediately adjacent to the acid sump and along the perimeter of 
the historic excavation area. This likely indicates that the bulk of source material was successfully removed 
during the excavation conducted in 2016. 
 
The limits of the potential DNAPL source material in the ASA was delineated to 1 percent of the aqueous 

and encircles the former 
excavation area immediately south of the acid sump (Figure 18). 
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Groundwater data obtained as part of the assessment indicates that the source of CVOC impact is likely due to 
releases in the open storage area located southeast of well PW-98A. Concentrations of TCA were elevated 
adjacent to this storage area and declined to near detection limits at the upgradient edge of the storage area. 
Borings 98A5 and 98A6 were completed as wells TMW-10 and TMW-11, respectively, to evaluate conditions in 
this portion of the Site over time. 
 
Material Recycle Area 
The persistence of TCE, DCE, VC at hot-spot area wells were observed at the Material Recycle Area (Figure F-2a 
through F-2c). Large fluctuations were detected in TCE at well PW-42A which peaked in Fall 2019, with a 
decreasing trend above MCL thereafter. Concentrations of TCE in wells PW-85 and PW-86A fluctuated above 
and below the MCL. Hot-spot area wells exceeded the MCL for DCE at PW-85A and PW-42A, with a slight 
decreasing trend observed throughout the five-year period in PW-42A that peaked in Spring 2019, and an 
increasing trend in PW-85 which peaked in Fall 2021. Exceedance of MCL for VC was detected in well PW-86A 
during all fall measurements except Fall 2017. An increasing trend occurred in PW-42A during Fall 
measurements between Fall 2018 and Fall 2021. No trends were observed in non-hot-spot area or perimeter wells, 
except for DCE non-hot-spot area well PW-91A that peaked above MCL in Fall 2018, and an increasing trend in 
PW-75A at and above MCL from Spring 2020 through Fall 2021. 
 
Ammonia Sulfate Storage Building 
Fluctuations in TCE, DCE, VC, Nitrate, Fluoride, and Ammonium exceeded their corresponding MCLs in the 
Ammonia Sulfate Storage Area (Figure F-3a through F-3c).  Fluctuations in TCE above the MCL were detected 
in Fall 2020 and Fall 2021 at hot-spot area well PW-03A. Hot-spot area well PW-01A fluctuated above and below 
the MCL for DCE between Fall 2017 until Fall 2019, Fall 2020, and Fall 2021, with a decreasing trend since 
Spring of 2018. A similar pattern existed with VC in hot-spot area well PW-01A, which increased from Fall 2017, 
peaked in 2018, and decreased in concentration through Fall of 2021. Well PW-01A peaked above MCL for 
fluoride and nitrate in Spring 2021. Ammonium concentrations exceeded the MCL at well PW-01A, peaked in 
Spring 2017 and showed a decreasing trend approaching the MCL by Fall 2021.  
 
Peaks in non-hot-spot area wells were detected in TCE at wells PW-84AR and PW-89A. Although a peak above 
the MCL was detected at well PW-84AR in Fall 2019, concentrations have been falling since then although 
elevated for fall events from the beginning of the FYR period. Increasing concentrations in DCE in a non-hot-spot 
area well PW-84AR were detected from the Spring 2017 to the Fall 2019 and decreased until Fall 2021. 
Concentrations of fluoride persisted above the MCL at non-hot-spot area well PW-89A and peaked above the 
MCL in nitrate concentrations on Spring 2018 and Spring 2021.   
 
Former Crucible Cleaning Area 
Concentrations in TCA, PCE, TCE, DCE, VC, fluoride, and nitrate were detected in the FCCA (Figure F-4a 
through F-4c). Hot-spot area wells which exceeded the MCL for TCA include PW-94A, PW-100A, PW-95A, 
PW-69A, and PW-93A. A decreasing trend in well PW-94 was measured from Spring 2017 until Fall 2020 with 
concentrations increasing by Fall 2021. Hot-spot area wells fluctuated above and below the TCE MCL from 
Spring 2017 through Fall 2021, with exception of well PW-93A, which peaked in concentrations in the Fall 2020. 
Large fluctuations above MCL in DCE persisted throughout the five-year period for hot-spot area wells with the 
highest concentrations detected during the Fall 2019 in well PW-95A. Large fluctuations in VC persisted 
throughout the five-year period with a decreasing trend from Spring 2018 to below the MCL by Spring 2021 in 
well PW-100A. Fluoride persists in hot-spot area wells above the MCL since Fall 2017, with the exception of 
Well PW-71A and PW-100A which maintained concentrations below the MCL for the duration of the five-year 
period.  
 
No concentrations above the MCL were detected in non-hot-spot area wells except for VC in well PW-101A in 
Spring 2018. Nitrate was detected above the MCL during Fall 2018, 2019, and 2020 in well PW-31A, and 
fluoride at well PW-72A in Fall 2021. Arsenic remained above MCL wells PW-69A, PW-93A, and PW-94A for 
all fall events beginning in Fall 2018.  
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Recycle Yard  
Concentrations in TCA, TCE, DCE, and VC were detected in the Recycle Area (Figure F-5a through F-4c). A 
decreasing trend in TCA at hot-spot area well PW-30A was measured throughout the duration, peaking in Fall 
2017 and then falling below the MCL in Fall 2021. Fluctuations in TCE were detected in hot-spot area well PW-
42A, PW-85A, and PW-86A. A decreasing trend between Fall 2019 to Fall 2021 was detected in well PW-42A 
but exceeded MCL in Fall 2021 and Fall 2022. Concentrations in DCE remained above the MCL for all Fall 
events for hot-spot area well PW-42A, and large fluctuations above and below the MCL at well PW-85, with an 
increasing trend detected during Fall monitoring events from Fall 2018 through Fall 2021. Concentrations in VC 
peaked once above the MCL in hot-spot area well PW-73B during Spring 2018 with levels remaining below the 
MCL during other monitoring events.  
 
No trends above the MCL were detected in non-hot-spot area wells in the Recycle Yard. 
 
East Perimeter Area 
Hot-spot area wells in the East Perimeter Area exhibited elevated concentrations of DCE and VC (Figure F-6). 
Hot-spot area wells which persisted above the MCL for DCE throughout the five-year period included MW-01A, 
which showed an increasing trend from Fall 2019 to Fall 2021. All hot-spot area wells fluctuated above MCL for 
DCE with all wells exceeding MCL in Fall 2020. Hot-spot area wells for VC showed large fluctuations for wells 
MW-02A and MW-01A, with well MW-04A fluctuating above, at, and below the MCL. Arsenic also exceeded 
MCL for well MW-02A during all fall events beginning in 2018. Well MW-03A fluctuated above and below 
MCL for all fall events beginning in 2018 (Figure F-6b). 
 
Northern Perimeter Wells - Murder Creek  
Concentrations above the MCL for Northern Perimeter wells were observed for DCE and VC (Figure F-7). 
Concentrations decreased but remained above MCL for DCE in well PW-78A and the other wells fluctuated near 
the MCL. Concentrations of VC peaked in Fall 2018 at well PW-77A but remained below the MCL for the five-
year period.  
 
Extraction Area 
 
Arsenic, VC, radium-226/228, nitrate, beryllium, cadmium, and pentachlorophenol were detected in the 
Extraction Area during throughout the five-year period (Figure F-8). 
 
Feed Makeup Area 
Radium-226/228, nitrate, beryllium, cadmium, and pentachlorophenol persist in the Feed Makeup Area (Figure F-
9). Fluctuations above the MCL in Radium-226/228 was detected in almost all wells, with the greatest 
concentrations persisting in PW-52A (radium-226) and PW-28A (radium-228) throughout the five-year period, 
with an exception for Fall 2018, when concentrations dropped to the MCL. Well PW-27A fluctuated above and 
below MCL over the FYR period, with large fluctuations in nitrate were detected in wells PW-51A and PW-21A 
over time with the maximum concentration occurring in PW-51A in Fall 2021. Concentrations of beryllium 
peaked in Fall 2018 in most wells but show a decreasing trend above MCL.  Spring concentrations between 2018 
and 2021are generally below the MCL except for well PW-28, which maintained concentrations above the MCL 
in all samples between 2018 and 2021. Cadmium concentrations also show a decreasing trend which peaked in 
Fall 2017 and have since returned to levels below the MCL. Pentachlorophenol was observed in well PW-50A, 
fluctuating since Fall 2018 and peaking in concentration in Fall 2021. Well EW-3 fluctuated around the MCL 
from Fall 2018 to Fall 2021 for pentachlorophenol.  
 



Sixth Five-Year Review Report for
Teledyne Wah Chang Superfund Site 

Linn County, Oregon 
  

28

South Extraction Area
Groundwater samples from the South Extraction Area exceeded the MCL for arsenic and VC (Figure 8). Well 
PW-96A showed levels of arsenic in excess of the MCL during Spring 2019, Fall 2020, and Fall 2021. Spikes in 
VC in well PW-22A were detected throughout the five-year period with measurements below the MCL during 
Fall 2017, Spring 2019 through Spring 2020, and Spring 2021.  
 
Farm Ponds Area  
 
The Farm Ponds Area monitoring events occurred in Spring 2017 through Spring 2021 (Table D-1). Winter event 
monitoring occurred in 2019 and 2022 (Table D-1). Concentrations exceeding cleanup levels were detected in 
only one well, PW-104S during the monitoring events. CVOC exceedances included PCE, TCE, 1,1,2-TCA, and 
1,2-DCA. The peak concentration for PCE was detected in Winter 2019, while TCE concentrations exceeded 
cleanup levels for every event, peaked in Winter 2019 and decreased over time to Spring 2021. Concentrations for 
1,1,2,2-TCA also were measured above the cleanup level for all monitoring events and peaked in Winter of 2019 
then decreased through Spring 2021. Cleanup levels were exceeded for 1,2-DCA for each monitoring event but 
fluctuated closer to cleanup levels during the five-year time period.  
 
Solids Area 
 
In the Solids Area, arsenic, cyanide, and radium-228 fluctuated above the MCL since the previous FYR (Figure F-
9). A decreasing trend in arsenic was detected between Fall 2018 to Fall 2021 for all fall events, except in well 
PWD-1 and PWE-1. Cyanide increased in concentration between Fall 2018 to Fall 2019 until it decreased below 
the MCL in Spring of 2021 in well PWF-1 and PWF-2. Radium-226 peaked in Fall 2018 in well PWB-3 then 
fluctuated near or below the MCL until Spring 2021, and well PWB-3 fluctuated at or above MCL in radium-228 
from Fall 2018 until Spring 2021.   
 
Surface Water and Sediment 
 
Surface water samples are collected by ATI to the creeks, with samples collected upstream and downstream of the 
facility (Table E-1).  
 
Murder Creek - VOCs were detected in the downstream surface water below ROD cleanup levels since the 2012 
FYR at Murder Creek.  
 
Truax Creek - VOCs were detected downstream below the ROD cleanup levels at Truax Creek since the previous 
FYR.  
 
Environmental Evaluations of Uninvestigated Areas 
 
ATI informally provided an initial arsenic and manganese background study to EPA and ODEQ in January 2021 
using water supply well data from four to thirty miles from the Site as a starting point for discussing the study 
approach. Arsenic concentrations ranged from 0.09 to 20.5 µg/L. EPA made some suggestions regarding the 
background study, and ATI will complete and submit the report for review in 2023. 
 

OU3 – Surface and Subsurface Soils 

Soil Amendment Area Radium Sampling  
 
Proposed redevelopment of the Soil Amendment Area required an assessment of in-situ gamma exposure rate, 
radium concentrations, and naturally occurring radioactive material leachability in 2021. Results of the analysis 
confirm that the radium concentrations are consistent with those observed in the EFSC’s pathway exempt 
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materials determination. The data collected also verified that the Soil Amendment Area soils pass the leachability 
test, which was not the case at the time of the original pathway exemption determination of 1987 (Figures 22-23, 
ATI, 2022).  
 
Farm Ponds Area 
 
The Farm Ponds Parcels Site Characterization Incremental Sampling Methodology (ISM) sampling was 
performed in October 2021. Zirconium levels exceeding applicable EPA risk screening criteria were found at 
three parcels (DU-102 through DU-104), which include where the farm ponds were formerly located. 
Additionally, one ISM sample from DU-05 has zirconium which is slightly higher than the Regional Screening 
Level. Furthermore, a minor exceedance of Radium-226 was identified at one of the former pond locations (DU-
102). All other analyzed parameters were below applicable ODEQ and EPA screening criteria.  
 
 
Site Inspection 
 
The Site inspection was conducted on 10/3/2022.  In attendance were RPM Chan Pongkhamsing (lead agency), 
Charles D. Clabaugh, and Kathleen Peshek of EPA, Region 10; Dave Nazy of EA Engineering, Science, and 
Technology, Inc., PBC (contractor for EPA, Region 10); Michael Riley, Noel Mak and Tory Alexander of ATI 
(representing the PRP); and Renee Fowler of GSI (contractor for ATI overseeing Site monitoring activities).  The 
purpose of the inspection was to assess the protectiveness of the remedy.  A Site inspection form is included in 
Appendix D. 
 
The Site visit included observations of the Recycle Yard, SEA treatment area, the FMA treatment area, Truax 
Creek, the soils storage area, Cell 3, Solids Area, Murder Creek (and associated sampling locations), ASA, 
Materials Storage Area, and the Farm Ponds Area.  No issues were noted. 
 
During the Site inspection, extraction wells were observed to be operating as expected.  Treatment systems 
appeared to be well maintained and spare parts were observed.  Totalizers were functioning and metered treatment 
equipment was observed treating water prior to pumping for additional treatment.  Inspection logs and Site access 
control logs were observed. 
 
Several color-coded drums were present in the Recycle Yard that contained products to be recycled.  Overall, the 
Site appeared to be clean and well-organized.  All stormwater is captured and returned to the on-site wastewater 
treatment plant before discharge to Murder Creek.  Pumps and a storage tank were observed at the Murder Creek 
outfall to be used in case any product is detected in the discharge, which is sampled every four hours. 
 
Several of the flush-completed wells in the monitoring well system were observed to be in good condition.  ATI 
manufactures steel caps to cover flush-completed wells in areas of high traffic.  All wells with above ground 
completions were found to be labeled, locked, capped, and protected with yellow-painted barrier posts. Inside the 
protective casing nearly all wells were found to have marked measurement points.  
 
The excavation procedure was available and included required excavation controls and procedures to address 
potentially contaminated areas. 
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V. TECHNICAL ASSESSMENT 

Technical Assessment of OU1 

QUESTION A: Is the remedy functioning as intended by the decision documents? 
 
EPA issued a Certification of Completion for OU1 RA to TWC on June 30, 1993 (EPA 1993).  The RA for OU1 
is considered complete.  A review of the most recent annual report of landfill monitoring (SCS Engineers 2022) 
confirmed that trace metals were not detected in the landfill monitoring wells above the concentration limits 
established in 2021.   
 
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? 
 
There are no changes to the exposure assumptions, toxicity data, cleanup levels, and RAOs that would bring the 
selected remedy into question. 
 
QUESTION C: Has any other information come to light that could call into question the protectiveness of 

the remedy? 
 
No additional information has come to light that would call into question the protectiveness of the remedy. 
 
Technical Assessment of OU2 
 
QUESTION A: Is the remedy functioning as intended by the decision documents? 
 
EPA has determined that the remedy in OU2 is functioning as intended by the decision documents by preventing 
exposure to Site contaminants, however, the cleanup levels have not been met in the expected 15-year cleanup 
period from the time of completion of GETS. Institutional controls are in place and effectively preventing 
unacceptable exposures.  
 
Specific concerns identified during the data review include: 
 

 Removal of mass from the system is currently inadequate and requires further evaluation to develop 
recommendations for modifications in the FMA, especially for radium-226/228.  

 A probable increasing trend for cis-dichlorothene is exhibited in one monitoring well near the main plant. 

 The continued presence of DNAPL in the ASA. 

 A TCE source area is present within the ACA courtyard. 

 Arsenic presence in the FCCA requires investigation. 

 Remaining COCs in the South Extraction Area (VC, fluoride, and arsenic) are still in the remediation 
monitoring phase and will be addressed using MNA. 

 
Progress is being made toward cleanup, as noted below: 
 

 The GETS is functioning; however, enhancements will be needed to accelerate cleanup in the FMA. A 
round of EISB injections occurred in the FCCA in August 2019 to address TCA, TCE and daughter 
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compound concentrations. However, there continue to be exceedances of the cleanup levels in this area
and additional assessment/actions may be needed. 

 An investigation to determine the nature and extent of DNAPL and source area for CVOCs detected in 
monitoring well PW-98A was completed in July 2021 and it was determined that the source of CVOCs is 
likely releases in the open storage area located southeast of well PW-98A.  Concentrations of TCA were 
elevated adjacent to this storage area and declined to near detection limits at the upgradient edge of the 
storage area. Two borings were completed as wells TMW-10 and TMW-11 to evaluate conditions in this 
portion of the Site over time. 

  EISB remedial actions to address DNAPL in the ASA were started in July 2022. Injection was conducted 
in October 2022 and performance monitoring and reporting will occur through 2024. 
 

 As discussed in the data review section, cleanup goals have been met in the SEA.   
 

 No exceedances of cleanup levels in non-hot-spot area wells in the Material Recycle Area were observed 
in this five-year review period.  
 

 COCs in the Recycle Yard and East Perimeter Area include CVOCs and arsenic. The historical use of 
MNA has been addressing COCs in the East Perimeter Area, with MNA being used in the Recycle Yard 
since 2020.  
 

 Discharges to surface water from the Site do not exceed federal or state water quality standards for 
aquatic receptors, however, there have been exceedance of the MCLs in some of the Fabrication Area 
perimeter monitoring wells (Table G-2b; Table G-6b).  

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of 
the remedy selection still valid? 

 
There have been no physical changes to the site that would adversely affect the protectiveness of the remedy.  

Previous FYRs noted that the manganese human health water quality criterion has been removed, and the arsenic 
 

 
QUESTION C: Has any other information come to light that could call into question the protectiveness of 

the remedy? 
 
No additional information has come to light that would call into question the protectiveness of the remedy. 
 
Technical Assessment of OU3 
 
QUESTION A: Is the remedy functioning as intended by the decision documents?   
 
The remedy is functioning as intended by the decision documents. Final Site closure for radionuclides will be 
conducted pursuant to ATI’s Oregon Radioactive Materials License and the EFSC Administrative Rules.  This 
work will be conducted under the oversight of the OHA and in consultation with ODEQ and EPA.  Currently, Site 
safety is in place through ATI’s radiation management programs.  A deed restriction application has been 
submitted to Linn County to maintain industrial zoning in perpetuity on Parcel 105 of the Farm Ponds Area. 
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of 
the remedy selection still valid? 

 
There have been no changes to the exposure assumptions, toxicity data, cleanup levels, and RAOs that would 
affect the remedy for the soils OU since the last FYR. 
 
At the Soil Amendment Area, the City of Millersburg 2006 Consent Decree expanded remedy alternatives to 
include excavation of radium contaminated soil for off-site disposal or creating on-site berms. EPA, ODEQ, and 
the City of Millersburg are currently in discussions on redevelopment proposals for the Soil Amendment Area. 
Since the last gamma radiation survey hasn’t been conducted since 1995, ATI conducted a gamma radiation 
scoping survey of the surface soils in November 2021. The survey concluded that only 11% of the Soil 
Amendment Area had gamma radiation readings that met or slightly exceeded the EPA cleanup level of 20 

/hr over background level of 12.5 /hr. Furthermore, the ODOE confirmed through a June 16, 2022 letter 
that the soils at the Soil Amendment Area do not meet the definition of radioactive wastes.  
 
QUESTION C: Has any other information come to light that could call into question the protectiveness of 

the remedy? 
 
No additional information has come to light that would call into question the protectiveness of the remedy. 
 
 

VI. ISSUES/RECOMMENDATIONS 
 
 

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

Operable Unit 1 

 

Issues and Recommendations Identified in the Five-Year Review:

OU(s): OU2 Issue Category: Remedy Performance 

Issue: ATI implemented EISB in the FCCA, but areas of contamination still exceed 
the ROD cleanup levels. 

Recommendation: ATI must continue to collect and evaluate groundwater monitoring 
data in the FCCA and recommend modifications to on-going remedial actions to 
reduce contaminant concentration levels and meet CULs. 

Affect 
Current 

Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 12/19/2026 
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Issues and Recommendations Identified in the Five-Year Review (continued) 

OU(s): OU2 Issue Category: Remedy Performance

Issue: Groundwater quality data indicates DNAPL in the Acid Sump Area persists, and 
likely limited to the Acid Sump Area courtyard and due to releases in the open storage 
area. 

Recommendation: ATI must provide an evaluation of exceedances to EPA to 
determine if additional wells need to be added to the monitoring program, and if further 
measures need to be taken. 

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 12/19/2026 

 

Issues and Recommendations Identified in the Five-Year Review (continued) 

OU(s): OU2 Issue Category: Remedy Performance

Issue: The 15-Year Time Horizon to Achieve Cleanup Standards in the ROD has 
expired and an assessment of modifications of the remedial alternatives meet CULs in a 
reasonable time frame needs to be completed.   

Recommendation: Evaluate projected timeline to meet RAOs based on assessment of 
potential modification of the remedial alternatives.  Document changes to the remedy 
in a decision document.

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA EPA 12/19/2026 

 

Issues and Recommendations Identified in the Five-Year Review (continued)

OU(s): OU2 Issue Category: Changed Site Conditions

Issue: ATI provided a sitewide map showing applicable regulatory limits for each 
property boundary. Down-gradient property lines were shown as being subject to 
AWQC based on aquatic receptors or human health and fish consumption, however 
decision documents are not clear as to whether MCLs or AWQC should apply.

Recommendation: Evaluate modification to remedy to clarify the RAO and 
applicable cleanup levels and prevent migration of contaminated groundwater to 
surface water.

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA EPA 12/19/2026 
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Issues and Recommendations Identified in the Five-Year Review (continued) 

OU(s): OU2 Issue Category: Issue Category: Remedy Performance
 

Issue: Pump & Treat will not be a management approach going forward unless it (1) is 
part of a specific source remediation, (2) is providing sufficient mass removal, or (3) is 
required for hydraulic containment to prevent exceedance of AWQC at the property 

implement actions to address source areas and move to a sitewide monitored natural 
attenuation (MNA) approach.

Recommendation: Focus activities on identifying and eliminating as much remaining 
source material as possible. Additionally, P&T should generally not be a priority as a 
management approach unless it is part of a specific source remediation, provides 
beneficial mass removal, or is required for hydraulic containment at the property 
perimeter.

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 12/19/2026 

 

Issues and Recommendations Identified in the Five-Year Review (continued) 

OU(s): OU2 Issue Category: Remedy Performance
 

Issue: Following hydraulic testing in the FMA in 2019 ATI modified the CSM.  ATI 
seeks a significant modification of the remedial action in the FMA. It includes 
termination of the current soil flushing approach and replacing the current approach 
with a recirculation system.  An updated FMA CSM was discussed with EPA in the 
Second Quarter 2021 meeting. A Focused Feasibility Study (FFS) Work Plan and 
implementation were identified as the next steps.  ATI submitted an MNA Evaluation 
annotated outline to EPA in December 2021.

Recommendation: ATI must incorporate EPA's review comments on the MNA 
Evaluation Work Plan's annotated outline and implement the work plan in summer 
2023.  ATI must incorporate the findings of the MNA Evaluation into a subsequent 
FFS. 

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 12/19/2023 
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Issues and Recommendations Identified in the Five-Year Review (continued)

OU(s): OU2 Issue Category: Remedy Performance

Issue: Environmental benefits provided by extraction at pumping wells FW-1, FW-2, 
FW-3, and FW-4 may be limited. ICs are in place prevent human exposure, and no 
additional protectiveness is provided by pumping at these wells. In conjunction with 
continued efforts to characterize and remediate sources, “shutdown tests" were 
conducted to assess changes in water quality without extraction.  EPA and ODEQ's 
approved the revised Work Plan, and extraction wells FW-1, FW-2, FW-3, and FW-4 
were shut down on June 9, 2020.

Recommendation: Performance monitoring described in the Fabrication Area 
Extraction Well Shutdown Pilot Test Work Plan must continue through 2024.  Results 
from the ongoing performance monitoring will be discussed in the annual progress 
summaries and adjustments to groundwater monitoring and operation of extraction 
wells will be modified if appropriate to achieve cleanup levels.  

Affect 
Current 
Protectiveness

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 12/19/2026 

 

Other Findings 
 
In addition, the following are recommendations that were identified during the FYR and may improve 
performance of the remedy, but do not affect current and/or future protectiveness: 
 

 Issue: Second Lake – collection of porewater samples along Second Lake will verify that VC is not 
impacting the lake above AWQC. The VC exceedance at monitoring well PW-22A justifies further 
investigation. 

 
 Issue: Arsenic and manganese – high concentrations of arsenic and manganese, up to four to five times 

above the MCL in PW-94A in the FCCA, were measured in groundwater during this review period 
throughout the Site, justifying further monitoring and investigation. After discussing their review of 
offsite data with EPA and ODEQ, ATI will complete a background study to evaluate the range of 
naturally occurring arsenic and manganese in groundwater. 

 
 Issue: Farm Ponds Area Partial Deletion Justification - one ISM sample from Parcel 105 detected 

zirconium that was slightly higher than the Regional Screening Level. A deed restriction for industrial 
zoning in perpetuity is required to be recorded with Linn County in order to proceed with partial deletion. 
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VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 
OU1

Protectiveness Determination:
Protective

Protectiveness Statement: 

The remedy for OU1 is protective of human health and the environment, and exposure pathways that could 
result in unacceptable risks are being controlled.  

Operable Unit:
OU2 

Protectiveness Determination:
Short-term Protective 

Protectiveness Statement:

The remedy at OU 2 currently protects human health and the environment because ICs are in place 
preventing exposure to contaminants of concern above cleanup goals through on-site and off-site deed 
restrictions on groundwater use, zoning, and access controls, and the remedy is operating and making 
progress toward meeting the RAOs. However, for the remedy to be protective in the long-term, the 
following actions need to be taken to ensure protectiveness: 
 

 EISB remedial actions to address DNAPL in the ASA were started in July 2022. Injection was 
conducted in October 2022 and performance monitoring and reporting will occur through 2024. 

 EPA will determine whether additional response actions are need to meet cleanup goals identified 
in the ROD based on ATIs evaluation. ATI must evaluate groundwater monitoring data in the FCCA 
and recommend modifications to reduce contaminant concentration levels. 

 ATI must evaluate GETS and the current soil flushing regime and improve effectiveness.  
 Exceedances of cleanup levels identified during the 2021 sitewide monitoring event must be 

evaluated to determine if additional wells need to be added to the monitoring program, and if further 
measures need to be taken to address the exceedances of the ROD cleanup levels.

Operable Unit: 
OU3 

Protectiveness Determination:
Short-term Protective 

Protectiveness Statement: 

The remedy at OU 3 currently protects human health and the environment because ICs are in place 
preventing exposure to contaminants of concern above cleanup levels. However, in order for the remedy to 
be protective in the long-term, additional deed restriction to zone Parcel 105 of the Farm Ponds Area for 
industrial use in perpetuity is required for partial deletion justification.  
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VIII. NEXT REVIEW 

The next FYR for the Teledyne Wah Chang Superfund Site is required 5 years from the completion date of this 
review. 
  

Sitewide Protectiveness Statement

Protectiveness Determination:
Short-term Protective

Protectiveness Statement: 

The Site remedy currently protects human health and the environment because ICs are in place preventing 
exposure to contaminants of concern above cleanup goals through on-site and off-site deed restrictions on 
groundwater use, zoning, and access controls.  The remedy is operating and making progress toward 
meeting the RAOs, surface and groundwater monitoring is continuing, and recommended actions 
identified in the 2019 Optimization Report have been planned, completed, or are in progress.  However, in 
order for the remedy to be protective in the long-term, EPA will determine whether additional response 
actions are needed to achieve ROD cleanup levels based on the ATI evaluation. ATI must continue to 
evaluate groundwater monitoring data in the FCCA and ASA and recommend modifications to reduce 
contaminant concentration levels and must continue to operate and evaluate GETS and the current soil 
flushing regime to improve effectiveness.  Exceedances of cleanup levels identified during 2021 sitewide 
monitoring must be evaluated to determine adequacy of the monitoring program, and if further measures 
need to be taken to address any data gaps and exceedances of the ROD cleanup levels. Exceedances in 
perimeter monitoring wells must be addressed.  
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APPENDIX E 
DATA TABLES 

 
Table A-1 Fabrication Area Monitoring Well Concentrations for 1, 1, 1-Trichloroethane (TCA) 
 
Table A-2 Fabrication Area Monitoring Well Concentrations for 1,1-Dichloroethene (DCE) 
 
Table A-3 Fabrication Area Monitoring Well Concentrations for Trichloroethene (TCE) 
 
Table A-4 Fabrication Area Monitoring Well Concentrations for Tetrachloroethene (PCE) 
 
Table A-5 Fabrication Area Monitoring Well Concentrations for Vinyl Chloride (VC) 
 
Table A-6 Fabrication Area Monitoring Well Concentrations for 1, 1 -Dichloroethane (DCA) 
 
Table A-7 Fabrication Area Monitoring Well Concentrations for Fluoride 
 
Table A-8 Fabrication Area Monitoring Well Concentrations for Nitrate 
 
Table A-9 Fabrication Area Monitoring Well Concentrations for Ammonium 
 
Table A-10 Fabrication Area Groundwater Levels 

Table A-11 Fabrication Area Metal Groundwater Concentrations  

Table B-1 Extraction Area – FMA Groundwater Data  

Table B-2 Extraction Area CVOCs 

Table C-1 Solids Area Groundwater Data 

Table C-2 Solids Area Groundwater Levels 

Table D-1 Farm Ponds Restoration Analysis Data Table 

Table D-2 Farm Ponds CVOC Analytical Results for 2021 

Table E-1 Surface Water Analytical Results in 2021 

Table F-1 Supplemental Monitoring in 2021 
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APPENDIX F 
TREND CHARTS 

  










































