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I. INTRODUCTION
 
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a 
remedy to determine if the remedy is and will continue to be protective of human health and the 
environment. The methods, findings and conclusions of reviews are documented in FYR reports such as 
this one. In addition, FYR reports identify issues found during the review, if any, and document 
recommendations to address them. 
 
The U.S. Environmental Protection Agency is preparing this FYR pursuant to Section 121 of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), consistent with 
the National Contingency Plan (NCP) (40 Code of Federal Regulations Section 300.430(f)(4)(ii)) and 
considering EPA’s policy.  
 
This is the fourth FYR for the Weyerhaeuser Co. Plymouth Wood Treating Plant Superfund Alternative 
Approach site (the Site). The triggering action for this statutory review is the completion date of the 
previous FYR. The FYR has been prepared because hazardous substances, pollutants or contaminants 
remain at the Site above levels that allow for unlimited use and unrestricted exposure (UU/UE). 
  
The Site consists of four operable units (OUs). This FYR addresses all site OUs. OU-1 addresses the 
Former Landfill No. 1 Area. OU-2 addresses the Lower Roanoke River (LRR). OU-3 addresses the Former 
Chlorine Plant Area. OU-4 addresses Welch Creek. 
 
The EPA’s remedial project manager (RPM) Evan Adams led the FYR. Other participants included the 
EPA’s hydrogeologist James Ferreira, community involvement coordinator (CIC) Angela Miller, risk 
assessor Kevin Koporec, ecological risk assessor Sharon Thoms, and attorney John Sheesley. 
North Carolina Department of Environmental Quality (NCDEQ) site manager Beth Hartzell, and  
Melissa Oakley and Peri Bowser with EPA support contractor Skeo were also in attendance. The 
potentially responsible party (PRP), Domtar Corporation, was notified of the initiation of the FYR. The 
review began on 11/4/2024. 
 

Site Background  
The Site comprises about 2,400 acres in Martin County, North Carolina. The Site is in a low-lying area 
near the confluence of Welch Creek and the LRR about 1.5 miles west of the city limits of Plymouth, 
North Carolina (Figure 1). Pulp and paper manufacturing operations have occurred near the Site since 
1937 and continue today. Previous wood-treating operations using chromium copper arsenate also 
impacted the Site. Between 1937 and 1956, Weyerhaeuser discharged wastewater associated with 
bleached pulp directly to the LRR. Beginning in 1957, facility wastewater was discharged to Welch 
Creek. Since 1968, all wastewater is treated in a series of on-site wastewater treatment ponds. The 
state issued a permit in 1969 that regulated discharges to Welch Creek. A National Pollutant Discharge 
Elimination System (NPDES) permit was obtained in 1975. Wastewater discharges, surface water runoff 
and waste disposal in an unlined landfill on-site contaminated groundwater, sediment, soil, surface 
water and fish tissue with dioxins and heavy metals. Domtar Paper Company, LLC acquired the pulp 
and paper operations at Plymouth Mill from Weyerhaeuser in March 2007 and assumed all site-related 
environmental cleanup obligations. Domtar was acquired by Paper Excellence in 2021, and the 
company has rebranded as Domtar Corporation. The Domtar facility is located outside of the Site’s 
boundaries (Figure 1). The physical characteristics of each OU are discussed below. 
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OU-1 (Former Landfill No. 1 Area): The Former Landfill No. 1 covers 97 acres west of the Domtar paper 
manufacturing facility. The unlined landfill operated from the mid-1950s until the early 1980s. 
Materials disposed of at the landfill included bark, sawdust, lime grits and wastepaper. In 1981, site 
operators closed the landfill after receiving permission from the state to use wastewater treatment 
solids from the facility’s on-site settling ponds as the cover material. The wastewater treatment solids 
contained dioxins and heavy metals. In 1994, the former property owner covered the northern part of 
OU-1 with gravel. Contractors use the gravel-covered part of OU-1 for equipment staging and storage. 
The grass-covered part of the OU-1 landfill cap is vacant. Wooded swamps border the landfill on the 
northwest, southwest and southeast. Groundwater beneath the landfill generally flows toward  
the northwest. 

 
OU-2 (LRR): OU-2 includes surface water and sediment within a 14.3-mile stretch of the LRR from a
point upstream of the Domtar facility to the Albemarle Sound. The river is surrounded by extensive
coastal wetlands.

OU-3 (Former Chlorine Plant Area): The Former Chlorine Plant Area occupies about three acres within 
the larger paper manufacturing facility property. The area is primarily covered with asphalt and 
concrete pavement. Between 1952 and 1968, paper plant activities included the operation of a 
chlorine plant. Chlorine plant operations, surface water runoff and/or other discharges from the 
former plant contaminated soil and river sediment with mercury. The direction of OU-3 groundwater 
flow varies depending on the groundwater table elevation. Ultimately, groundwater beneath the 
former Chlorine Plant Area discharges to the LRR, to the north. 
 
OU-4 (Welch Creek): OU-4 includes surface water and sediment within a 4.5-mile stretch of Welch 
Creek, extending from the Highway 64 bridge to its confluence with the Roanoke River (Figure 1). The 
eastern side of the creek within the OU contains wooded wetlands and on the west side there are  
non-production paper mill facilities. 

Groundwater and Surface Water Information 
A surficial aquifer, less than 50 feet thick, underlies the Site. Site-related groundwater contamination at 
OU-1 and OU-3 is present within the surficial aquifer, primarily within the shallow (0 feet to 10 feet 
below ground surface (bgs)) and intermediate depths (about 25 feet bgs). A layer of confining clay (50 
feet to 100 feet thick) separates the surficial aquifer from the Castle Hayne Aquifer, the top of which 
is about 130 feet bgs near the Site. The Castle Hayne Aquifer is the most productive aquifer in North 
Carolina. Surficial aquifer groundwater near the Site is not currently used or expected to be used in the 
future as a potable water source. The nearest private well is about 2 miles south of OU-1; this well is 
screened in the Castle Hayne aquifer. Neither Welch Creek nor the LRR are used as drinking water 
sources. However, both water bodies support some recreational fishing, subject to fish consumption 
advisories for bottom-dwelling fish.  
 
Appendix A lists the materials referenced during this FYR. Appendix B provides the Site’s current status. 
Appendix C provides a chronology of major site events. 
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FIVE-YEAR REVIEW SUMMARY FORM
 

 
 

SITE IDENTIFICATION

Site Name: Weyerhaeuser Co. Plymouth Wood Treating Plant

EPA ID:  NCD991278540  

Region: 4  
State: North 
Carolina City/County: Plymouth/Martin 

SITE STATUS 

NPL Status: Non-NPL 

Multiple OUs? 
Yes 

Has the Site achieved construction completion? 
Yes 

REVIEW STATUS 

Lead agency: EPA

Author name: Evan Adams 

Author affiliation:  EPA Region 4 with support provided by Skeo 

Review period: 11/4/2024 – 7/16/2025 

Date of site inspection: 12/4/2024

Type of review: Statutory

Review number: 4

Triggering action date: 7/16/2020

Due date (five years after triggering action date): 7/16/2025 
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Figure 1: Site Vicinity Map

Weyerhaeuser co. 
Plymouth Wood 
Treating Plant 

Superfund Alternative 
Approach Site 
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II. RESPONSE ACTION SUMMARY
 

Basis for Taking Action 
The baseline ecological risk assessment for OU-1 determined that dioxins and metals in the wastewater 
treatment solids, cover soil on the landfill and wetland soil adjacent to the landfill presented 
unacceptable risk to environmental receptors. The baseline human health risk assessment determined 
that dioxin in groundwater would present an unacceptable risk to future residents if they installed 
drinking water wells in the contaminated aquifer. It also identified risk to current workers, primarily 
attributed to incidental exposure to dioxin in cover soil. 
 
The baseline risk assessment for OU-2 determined that human consumption of whole fish from the LRR
results in a potential risk slightly above the 1 x 10-4 risk level due to dioxin toxicity equivalent 
concentration (TEQ). In contrast, for human health consumption of fish fillets, the calculated potential 
incremental lifetime cancer risk fell within the EPA’s target risk range for Superfund sites. The OU-2 risk 
assessment also identified potential risks to some ecological receptors, such as birds or mammals that 
ingest LRR fish, sediment or wetland soil.
 
The human health risk assessment for OU-3 calculated a current low risk (a calculated noncarcinogenic 
hazard < 1) associated with mercury in soil and groundwater. However, the assessment determined 
that there was a possibility that a future release of large quantities of mercury contained in sub-surface 
soil in OU-3 could occur and that this release could result in an unacceptable risk (a noncarcinogenic 
hazard > 1) to human health and the environment. 
 
According to the OU-4 baseline risk assessment, dioxin concentrations in Welch Creek sediment do not 
present an unacceptable risk to human health but do present a potentially unacceptable risk to 
environmental receptors. The exposure assessment incorporated a number of access control measures 
including an existing fish consumption advisory. The fish consumption advisory issued by the North 
Carolina Department of Health and Human Services (NC DHHS) remains in effect for Welch Creek and 
the LRR, which indicates the potential for unacceptable risk to people. The fish consumption advisory 
is based on low-level dioxin concentrations in bottom-dwelling fish, such as catfish and carp.1

Mercury was eliminated from consideration as a driver for sediment remediation based on the 
observation that mercury levels in higher trophic level fish were consistent with reported local, 
regional, and national levels.

Table 1 lists the primary contaminants of concern (COCs) initially identified by the RODs, by media. 
 
  

 
1 The OU-2 and OU-4 RODs referenced the 3 parts per trillion fish consumption advisory in place at the time. The current 
concentration for dioxin consumption advisories in North Carolina is 4 nanograms per kilogram (ng/kg) TEQ, according to 
the NCDEQ Standard Operating Procedures for Fish Tissue Assessments (December 2013). 
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Table 1: Site COCs, by Media 
COC Media 

Dioxin 

Surface soil (OU-1)   
Groundwater (OU-1)2 
Fish (OU-2 and OU-4) 
Sediment (OU-4)

Chromium Surface soil (OU-1) 
Wetland soil (OU-1) 

Lead Surface soil (OU-1) 

Mercury 

Surface soil (OU-1 and OU-3) 
Wetland soil (OU-1) 
Groundwater (OU-3)  
Surface water (OU-3) 
Fish (OU-4) 

Selenium Surface soil (OU-1) 

Vanadium Surface soil (OU-1) 

 
The EPA did not list the Site on the Superfund program’s National Priorities List (NPL) but considers it
an NPL-caliber site. The Site is being addressed under a Superfund Alternative Approach agreement 
with Domtar Paper Company, LLC (Domtar)3 (formerly Weyerhaeuser Company), which uses the same 
process and standards used for the investigation and cleanup of NPL sites. 
 

Response Actions 
Weyerhaeuser conducted voluntary cleanup at the Former Chlorine Plant Area (OU-3) between 1986 
and 1992. Those actions included building demolition and the excavation and off-site disposal of 
mercury-contaminated soil down to the water table, about 4 feet bgs. The excavation was backfilled 
with soil and concrete and paved with asphalt. 

The EPA selected remedies to address site contamination in four Records of Decision (RODs) between 
2002 and 2008. Information about the selected remedies is presented below, by OU. 
 
OU-1 – Former Landfill No. 1 Area 
The EPA issued the OU-1 ROD in June 2002. The OU-1 ROD identified the following remedial action
objectives (RAOs): 
 

 Eliminate potential risk to site-specific human receptors associated with exposure to dioxin TEQ 
in landfill cover soil. 

 Eliminate potential risk to site-specific ecological receptors associated with exposure to dioxin
TEQ, chromium, lead, mercury, selenium and vanadium in landfill cover soil.

 
2 While the dioxin congener 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was not detected in any groundwater samples 
during the RI, the RI found unacceptable risk associated with dioxin in OU-1 groundwater, expressed as International 
Toxicity Equivalency Concentrations (I-TEQs). 
3 Domtar took ownership of the pulp and paper operations at the Plymouth Mill and assumed related environmental 
obligations from Weyerhaeuser Company on March 7, 2007. Required reports under the AOC prior to March 2007 were 
submitted by Weyerhaeuser. 

• 

• 
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 Eliminate potential risk to site-specific ecological receptors associated with exposure to 
chromium and mercury in the wetland soil adjacent to Former Landfill No. 1. 
Eliminate potential risk to hypothetical future residential receptors associated with exposure to
dioxin TEQ in groundwater near the Former Landfill No. 1 area. 
 

The major components of the selected remedy for OU-1 include: 
 

 A cover system consisting of a geotextile barrier and soil and gravel over the entire surface of 
Former Landfill No. 1. 

 Natural recovery for the adjacent wetland soil. 
 Annual wetland soil monitoring for site COCs to assess the natural recovery process until the 

cleanup standards are met. 
 Institutional controls for routine maintenance of the cap (barrier system), to limit land use to 

industrial and to prohibit potable groundwater use Monitoring to assess the effectiveness of 
this remedial alternative for the protection of groundwater quality and routine maintenance of 
the landfill cap. 
 

The OU-1 ROD identified COCs for surface soil and wetland soil (Table 2). The EPA did not establish any 
OU-1 groundwater COCs or cleanup goals. Except for iron and manganese, none of the inorganic 
constituents identified in groundwater during the RI exceeded North Carolina groundwater standards. 
Iron and manganese exceeded North Carolina standards upgradient and downgradient of the landfill. 
However, elevated naturally occurring iron and manganese are common in the region’s groundwater 
and were not considered site-related. It can also be noted that the North Carolina groundwater 
standards for iron and manganese are based on aesthetics rather than health effects. As the dioxin 
congener 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) was not detected in any groundwater 
samples during the RI and the North Carolina groundwater standard for dioxin, expressed as an 
international toxicity equivalency concentration (I-TEQ), was only a proposed standard, the OU-1 ROD 
did not establish dioxin as a groundwater COC. 
 

Table 2: OU-1 Soil and Wetland Cleanup Goals 
Surface Soil COCs ROD Cleanup Goala

Dioxin TEQb* 370 ng/kg

Dioxin TEQc* 770 ng/kg

Chromium 110 mg/kg 

Lead 70 mg/kg 

Mercury 0.4 mg/kg

Selenium 4.0 mg/kg

Vanadium 140 mg/kg 

Wetland Soil COCs ROD Cleanup Goald

Mercury 0.4 mg/kg

Chromium 110 mg/kg 
Notes: 

• 

• 

• 

• 
• 

• 
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Surface Soil COCs ROD Cleanup Goala

a. Surface soil COCs and cleanup goals as presented in Table M-2 in the June 2002 
OU-1 ROD. Baseline ecological risk assessment results formed the basis for the 
numerical cleanup goals presented in the ROD. 

b. Based on World Health Organization’s (WHO’s) mammalian method (WHO, 
1989). 

c. Based on the WHO’s avian method (WHO, 1989). 
d. Wetland soil COCs and cleanup goals as presented in Table M-3 in the June 2002 

OU-1 ROD. Baseline ecological risk assessment results formed the basis for the 
numerical cleanup goals presented in the ROD. 

* Both methods of calculation must be performed and applied to verify the cleanup 
standard is achieved.  
ng/kg = nanograms per kilogram 
mg/kg = milligrams per kilogram 

 
OU-2 – LRR 
The EPA issued the OU-2 ROD in September 2008. The OU-2 ROD identified the following human health 
RAOs for OU-2:

 Maintain acceptable levels of potential risk to site-specific human receptors associated with 
exposure to dioxin in fish. 

 Maintain concentrations of surface water contaminants at or below surface water standards, to 
the extent practicable.

 Continue progress toward removal of remaining fish consumption advisories in the LRR. 
 

The OU-2 ROD identified the following ecological RAOs for OU-2: 
 
Protect the habitat of the LRR to maintain the health of local populations and communities 
of biota. 

 Reduce the dioxin concentrations in whole fish tissues over time to the extent practicable.  
Minimize the adverse effects of remediation activities on the existing aquatic environment 
and/or wetland habitat to the extent practicable.

 Protect the striped bass fishery and habitat.  
 

The selected remedy for OU-2 consists of monitored natural recovery (MNR) for the LRR, institutional 
controls in the form of maintaining the NC DHHS fish consumption advisories, and long-term 
monitoring to document improving conditions in the area. The OU-2 ROD also requires that the  
NC DHHS fish consumption advisories remain in place until state standards have been met. A goal of 
the remedy is to continue progress towards, and ultimately lift or modify, the existing fish consumption 
advisory based on dioxin. The OU-2 ROD identified the North Carolina 2B standard for dioxin of  
3 nanograms per kilogram (ng/kg) as the surface water target level to ensure the protection of surface 
water quality. 

OU-3 – Former Chlorine Plant Area 
The EPA issued the OU-3 ROD in September 2003. The OU-3 ROD identified the following RAOs for OU-3:  

• 

• 

• 

• 

• 
• 

• 

I 
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 Maintain acceptable levels of potential risk to site-specific human receptors associated with 
exposure to mercury in soil and groundwater at the Former Chlorine Plant Area.
Reduce groundwater levels of mercury to the point of compliance with the North Carolina 
maximum acceptable concentration of 1.1 micrograms per liter (µg/L).  

 Prevent a potential future release of the large quantities of mercury in subsurface soil to 
groundwater that may contaminate the Roanoke River.

 
Components of the selected remedy for OU-3 include:
 

 A barrier wall containment system for contaminated soil largely within the footprint of the 
Former Chlorine Plant building. 

 Shallow target area excavations of contaminated soil.
 A surface cap containment system. 
 Groundwater monitoring. 
 Institutional controls for land and groundwater use to limit exposure to soil and groundwater 

and maintain the integrity of the remedy. 
 
Table 3 lists the cleanup levels selected for the contaminated media at the Former Chlorine Plant Area.   
 

Table 3: OU-3 Mercury Cleanup Goals 
Media ROD Cleanup Goala 

Soil 20 mg/kgb

Groundwater 1.1 µg/Lc 
Surface water 0.012 µg/Ld 
Notes:  
a. Mercury cleanup goals for OU-3 media as presented in Table M-2 of the September 2003 OU-3 ROD.    
b. EPA selected a soil cleanup goal that would be protective of groundwater.
c. Cleanup goal based on North Carolina maximum allowable concentration (North Carolina 2L groundwater 

standard) (published in the September 2003 OU-3 ROD). 
d. Cleanup goal based on North Carolina Fresh Surface Water Quality Standards for Class C Waters. 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter

 
OU-4 – Welch Creek
The EPA issued the OU-4 ROD in September 2007. The OU-4 ROD identified the following human health 
RAOs for OU-4: 

 
 Maintain acceptable levels of potential risk to site-specific human receptors associated with 

exposure to contaminated fish and sediment. 
 Continue progress toward removal of the remaining fish consumption advisory in Welch Creek.

• 

• 

• 

• 

• 
• 
• 
• 

• 

• 
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The OU-4 ROD identified the following ecological RAOs for OU-4: 

 Protect the health of local populations and communities of biota. 
Reduce the dioxin concentrations in whole fish tissues over time to the extent practicable.

 Achieve concentrations of surface water contaminants at or below surface water standards, to 
the extent practicable. 

 Limit biological uptake of COCs from the sediment in areas with excess potential risk to the 
extent practicable.
Minimize the adverse effects of remediation activities on the existing aquatic environment 
and/or wetland habitat to the extent practicable.

 
The OU-4 ROD also identified a RAO for the management of migration potential:
 

Minimize significant migration of COC-containing sediment in delineated areas of concern, to 
the extent practicable.

 
The components of the selected remedy for OU-4 include: 

 Enhanced monitored natural recovery (eMNRTM) for sediment with dioxin above the 
1 microgram per kilogram (µg/kg) cleanup goal for the Upper Reach of Welch Creek through 
placement of a thin layer sand cap. 

 Mobility monitoring for the Midstream Reach of Welch Creek.  
 Long-term monitoring and maintenance of the sand cap.
 Long-term testing and monitoring of sediment, surface water and biota to document the 

performance of the remedy and compliance with cleanup goals.  
 Institutional controls to limit the consumption of fish from Welch Creek, maintain the integrity 

of the sand cap, maintain the existing fencing, which limits access to Welch Creek, maintain 
signs in Welch Creek noting fish advisories and the presence of the sand cap, and place deed 
restrictions to limit land development on the Domtar property that could affect the remedy.   

 
Table 4 lists the cleanup levels selected for the contaminated media at Welch Creek.   
 

Table 4: OU-4 COC Cleanup Goals
Sediment COC ROD Cleanup Goala 

Dioxin TEQb 1 µg/kg
Surface Water COC ROD Cleanup Goala 

Dioxin (2,3,7,8-TCDD) 1.4 x 10-5 ng/Lc 
Notes:  

a. Dioxin cleanup goals for OU-4 sediment and surface water as presented in Table M-2 of the September 2007 
OU-4 ROD.  

b. EPA International TEQ Factors (EPA 1989). 
c. Cleanup goal based on 2007 North Carolina 2B surface water standard.  

µg/kg = micrograms per kilogram 
ng/L = nanograms per liter 

• 
• 
• 

• 

• 

• 

• 

• 
• 
• 

• 
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Status of Implementation
The Site’s PRP has completed remedy construction for all four OUs. Remedy implementation activities 
for each OU are discussed below. 

OU-1 – Former Landfill No. 1 Area 
Pursuant to a 2003 Consent Decree between Weyerhaeuser and the EPA, Weyerhaeuser performed 
remedy construction between April and November 2005. Remedial activities included the installation 
of a geotextile material over the Landfill No. 1 Area surface, placement of 12 inches of cover soil over 
the geotextile material and establishment of vegetation on the soil cover. Remedy construction also 
included placement of 6 - 12 inches of gravel aggregate on the northern end of OU-1 and ongoing 
performance monitoring to include landfill cover inspections, wetland monitoring and groundwater 
monitoring. Signs installed around OU-1 notify contractors that penetration of the landfill cap is 
prohibited. The EPA and the North Carolina Department of Environment and Natural Resources (now 
the NCDEQ) conducted the final construction inspection in December 2005. The EPA approved the 
Remedial Action Report for OU-1 in June 2006. The OU-1 ROD required the implementation of 
groundwater and land use restrictions. The Institutional Control Review section below provides  
more information. 
 
OU-2 – LRR 
Pursuant to a 2011 Consent Decree between Domtar and the EPA, Domtar initiated remedial action in 
September 2011. Domtar initiated natural recovery monitoring in 2012, as outlined in the approved 
2011 Remedial Design/Remedial Action Work Plan for the Lower Roanoke River. Ongoing monitoring 
activities include collection and analysis of fine-layer sediment, surface water and fish tissues. Domtar 
documents monitoring activities in annual natural recovery monitoring reports for OU-2. The most 
recent report (for 2023 [Year 12]) was submitted in February 2024. Ongoing remedy-related activities 
performed by Domtar also include annual inspection of the NC DHHS fish consumption advisory sign, 
maintenance of fish consumption advisories until state standards have been met, and the review of 
reports on local habitat conditions that could adversely affect biota habitats. The Institutional Control 
Review section below provides more information. The EPA considers the construction of the OU-2 
remedy complete. Due to the nature of the selected remedy (consisting primarily of monitoring 
requirements), the EPA does not intend to issue a Remedial Action Report for OU-2. 
 
OU-3 – Former Chlorine Plant Area 
Pursuant to a 2004 Consent Decree between Weyerhaeuser and the EPA, Weyerhaeuser conducted 
remedy construction between March and August 2006. Remedial activities included limited excavation 
of mercury-contaminated soil in four separate target areas totaling approximately 800 cubic yards of 
excavated soils (with disposal in an active permitted on-site landfill) and installation of a coated steel 
sheet pile wall around the remaining mercury-contaminated subsurface soil in the Former Chlorine 
Plant Area. The sheets were driven down to a final depth of 47 feet bgs (with the top of the wall being 
2 feet below grade). The system has sealable joints specifically designed for the containment of 
groundwater. Additional remedial activities included the installation of an asphalt cap over the barrier 
wall footprint. As required by the OU-3 ROD, the PRP has also conducted groundwater monitoring, cap 
inspections and implementation of land and groundwater use restrictions. The Institutional Control 
Review section below provides more information. The EPA and North Carolina Department of 
Environment and Natural Resources (NC DENR) conducted a pre-final construction inspection in  
August 2006. The EPA approved the Remedial Action Report for OU-3 in September 2006.  
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OU-4 – Welch Creek
Pursuant to a 2009 Consent Decree between Domtar and the EPA, Domtar performed remedy 
construction between November 2011 and February 2012. Remedial activities included spreading 
2 inches to 4 inches of sand over a 1-mile stretch of Welch Creek to cover dioxin-contaminated 
sediment. Additional remedial activities included installing signage along the creek notifying boaters of 
the sand cap and prohibiting the use of equipment that could damage the cap, such as anchors, 
trotlines or traps. Additional signage notifies the public of the fish consumption advisory. As required 
by the OU-4 ROD, the PRP performs long-term monitoring and maintenance of the sand cap, mobility 
monitoring and long-term monitoring of sediment, surface water and biota. The OU-4 ROD also 
requires institutional controls. The Institutional Control Review section below provides more 
information. The NC DENR performed a final inspection of remedy construction in May 2012. The EPA 
approved the revised Remedial Action Report for OU-4 in July 2012. 
 
Institutional Control Review 
Each ROD requires institutional controls for each respective OU. The requirements for each OU are  
as follows:  
 

 The OU-1 ROD requires institutional controls for routine maintenance of the cap (barrier 
system), to limit land use to industrial and to prohibit potable groundwater use. 

 The OU-2 ROD requires institutional controls to prevent or limit the consumption of 
contaminated fish in the LRR through the continuation of the existing fish consumption advisory
and maintenance of signs (until state standards are met). 

 The OU-3 ROD requires institutional controls to prohibit residential land use and installation of 
potable water wells. 
The OU-4 ROD requires institutional controls to limit consumption of contaminated fish from 
Welch Creek through the continuation of the existing fish consumption advisory, maintain the 
integrity of the sand cap, maintain fencing and signs, and prohibit development that could 
impact the remedy. 
 

All institutional control requirements for the Site have been met. On September 23, 2016, Domtar filed 
a Declaration of Perpetual Land Use Restrictions with the Martin County Register of Deeds. The 2016 
Declaration of Perpetual Land Use Restrictions meets all institutional control requirements for OU-1 
and OU-3 and some requirements for OU-4; those controls run with the land. The OU-4 institutional 
control requirements not met by the 2016 Declaration of Perpetual Land Use Restrictions, including 
maintenance of fencing and signage and inspections of the sand cap, are met by the implementation of 
the Site’s 2011 Performance Standards Verification Plan/Operations and Maintenance Plan for Welch 
Creek and the NC DHHS fish consumption advisories. The NC DHHS fish consumption advisories fulfill 
the OU-2 institutional control requirements.  
 
While the OU-1 ROD does not require institutional controls that ensure the long-term integrity of the 
landfill cap, it requires routine maintenance of the cap (barrier system), limits land use to industrial and 
prohibits potable groundwater use. Cap maintenance includes routine inspections and maintenance of 
signs posted at the OU-1 entrance that specifically prohibit activities that could potentially disturb the 
cap. In addition, the 2016 Declaration of Perpetual Land Use Restrictions specifically prohibits activities 
that could impact the integrity of the OU-1 remedy. Table 5 below summarizes all institutional control 

• 

• 

• 

• 
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requirements and how each requirement has been met for each respective OU. Figure 2 shows the site 
areas subject to institutional controls. Appendix D includes a copy of the 2016 Declaration of Perpetual 
Land Use Restrictions.

Table 5: Summary of Institutional Controls (ICs)
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)/ 

Areas

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date 

Institutional Control 
Details 

OU-1 
(Former Landfill No. 1 

Area) 
Groundwater 

Yes Yes 
Part of 
parcel: 

0101323 

Prohibit the 
installation of 
drinking water 

wells. 

September 2016 
Declaration of 

Perpetual Land Use 
Restrictions 

Requires routine 
maintenance of the 
cap (barrier system) 

and prohibits 
groundwater use for 

any purpose and 
prohibits installation 
of new groundwater 

wells. 

OU-1 
(Former Landfill No. 1 

Area) 
Soil 

Yes Yes 
Part of 
parcel 

0101323 

Limit land uses to 
industrial uses. 

September 2016 
Declaration of 

Perpetual Land Use 
Restrictions 

Requires routine 
maintenance of the 
cap (barrier system),  

limits land uses to 
commercial and 

industrial uses only, 
prohibits activities 

that could impact the 
integrity of the OU-1 

remedy, and prohibits 
any new aboveground 

or underground 
construction or 
improvements 

without the NCDEQ’s 
approval.

OU-2 (LRR) Fish Yes Yes LRR 

Prevent or reduce 
potential human 
consumption of 

contaminated fish 
in the LRR.  

NC DHHS fish 
consumption 

advisories 

The NC DHHS fish 
consumption 

advisories will remain 
in place until state 

standards have been 
met. The fish 

consumption advisory 
sign posted at OU-2 is 
routinely inspected. 

OU-3  
(Former Chlorine Plant 

Area) Groundwater 
Yes Yes 

Part of 
parcel 

0101323 

Prohibit the 
potable use of 
groundwater 

from the shallow 
aquifer under the 
Former Chlorine 
Plant Area and 
mercury plume 

areas.

September 2016 
Declaration of 

Perpetual Land Use 
Restrictions 

Prohibits groundwater 
use for any purpose 

and prohibits 
installation of new 
groundwater wells. 
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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)/ 

Areas 

IC
Objective 

Title of IC 
Instrument 

Implemented and 
Date  

Institutional Control 
Details 

OU-3  
(Former Chlorine Plant 

Area) Soil 
Yes Yes 

Part of 
parcel 

0101323 

Maintain the 
integrity of the 

OU-3 remedy and 
prevent exposure 
to contaminated 

soil. 

September 2016 
Declaration of 

Perpetual Land Use 
Restrictions 

Limits land uses to 
commercial and 

industrial uses only, 
prohibits activities 

that could impact the 
integrity of the OU-3 

remedy, prohibits any 
new aboveground or 

underground 
construction or 
improvements 

without the NCDEQ’s 
approval.

OU-4  
(Welch Creek) 

Fish 
Yes Yes 

Part of 
parcel 

0101323 
and Welch 

Creek 

Limit fish 
consumption 

from Welch Creek 
and maintain fish 
advisory signage 

along Welch 
Creek. 

NC DHHS fish 
consumption 

advisories 

The NC DHHS fish 
consumption 

advisories will remain 
in place until state 

standards have been 
met. The fish 

consumption advisory 
signs are routinely 

inspected. 

OU-4  
(Welch Creek) 

Sand Cap 
Yes Yes 

Part of 
parcel 

0101323 

Limit land 
development on 

the Domtar 
property that 

could impact the 
sand cap. 

September 2016 
Declaration of 

Perpetual Land Use 
Restrictions 

Prohibits any activities 
in the uplands area 

adjacent to the 
upstream reaches of 

Welch Creek that 
could impact the 

integrity of the sand 
cap (including, but not 

limited to, a boat 
launch, ramp or pier), 
without prior NCDEQ 

approval.
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Figure 2: Institutional Controls Map 
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Systems Operations/Operation and Maintenance (O&M)
 
OU-1 – Former Landfill No. 1 Area
Domtar has contracted TRC Environmental Corporation (TRC) to perform site O&M activities. TRC 
performs OU-1 O&M activities in accordance with the Site’s 2004 Performance Standards Verification 
Plan and with the EPA’s approved modifications to that plan. Performance monitoring, which began in
November 2005 includes landfill cover inspections, wetland soil monitoring and groundwater
monitoring. Domtar submits annual monitoring reports for OU-1, prepared by TRC, to the EPA for
review, with the most recent report (for 2024 O&M activities) submitted in December 2024. 
 
Domtar personnel inspect the landfill cover quarterly. TRC performs annual cap inspections and cap 
maintenance as necessary. Landfill inspections performed since the 2020 FYR have not identified any 
major issues. Domtar contractor, General Maintenance Inc., routinely mows the landfill cap. TRC 
samples OU-1 groundwater once every five years and previously sampled wetland soil every two years. 
Wetland soil monitoring is now discontinued since cleanup goals were met for three consecutive 
events as of 2023.  
 
OU-2 – LRR 
Domtar submits annual monitored natural recovery reports for OU-2, prepared by TRC, to the EPA for 
review. TRC performs OU-2 O&M activities in accordance with the 2011 Remedial Design/Remedial 
Action Work Plan for the Lower Roanoke River. O&M activities include collection and analysis of fish 
tissue samples, surface water and sediment from the LRR once every five years. Additional activities 
include inspection of fish advisory signs and annual reviews of reports on local habitat conditions that 
could adversely affect biota habitats. Domtar/TRC have not identified any significant O&M issues at 
OU-2 since the 2020 FYR. 
 
OU-3 – Former Chlorine Plant Area 
TRC performs OU-3 O&M activities in accordance with the 2005 Performance Standards Verification 
Plan for the Former Chlorine Plant Area and according to recommendations of the Site’s 2010, 2015 
and 2020 FYR Reports. O&M activities for OU-3 include monitoring and maintenance of the surface cap 
and groundwater monitoring once every five years. The surface cap containment system, which 
includes concrete, asphalt and stormwater system components, reduces infiltration of surface water at 
the Former Chlorine Plant Area. TRC inspects the surface cap containment system annually for surface 
cracks, holes, depressions or other signs of surface integrity degradation. Domtar/TRC has not 
identified cap degradation or the need for more cap maintenance since the 2020 FYR. Domtar initiated 
groundwater sampling in November 2006.

OU-4 – Welch Creek
Domtar submits annual eMNRTM performance monitoring reports for OU-4, prepared by TRC, to the 
EPA for review. TRC performs OU-4 O&M activities in accordance with the 2011 Performance 
Standards Verification Plan/Operations and Maintenance Plan for the Welch Creek Area and according 
to recommendations of the Site’s 2010, 2015 and 2020 FYR Reports. TRC performs monitoring of 
sediment cap thickness, sediment profile and surface water, and specialty contractors sample creek 
biota and fish once every five years. TRC also maintains the fencing that restricts access to Welch Creek 
and inspects signage along the creek. TRC’s inspection in 2023 verified the signs were in place and in 
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good condition; however, during the FYR site inspection, one sign was observed to be missing at the 
pipe bridge. 

III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the previous FYR Report 
as well as the recommendation from the previous FYR Report and the status of that recommendation.

Table 6: Protectiveness Determinations/Statements from the 2020 FYR Report

OU # Protectiveness 
Determination Protectiveness Statement 

1 Protective 

The selected remedy for OU-1 protects human health and the
environment because exposure pathways that could result in 

unacceptable risks have been addressed. Fencing and 
manned security gates restrict landfill access and the landfill 
cap prevents potential human and environmental receptor 

exposure to contaminated soil below. Shallow groundwater is 
not used in the vicinity of the landfill and landfill inspection 

and maintenance activities ensure the continued integrity of 
the landfill cap. Institutional controls limit land use to 
industrial land use only and prohibit groundwater use, 

installation of drinking water wells and any activities that 
could impact the integrity of the OU-1 remedy. 

2 Short-term Protective 

The selected remedy for OU-2 is currently protective of 
human health and the environment. Exposure pathways that 

could result in unacceptable risks have been addressed 
through NC DHHS fish consumption advisories, which prevent 

or reduce potential human consumption of contaminated 
fish. However, in order for the remedy to be protective over 

the long term, it would be ideal if the method used to analyze 
surface water samples for 2,3,7,8-TCDD was able to achieve 
even lower detection limits and ultimately match the North 
Carolina surface water cleanup target level of 5 x 10-6 ng/L. 

3 Protective 

The selected remedy for OU-3 protects human health and the 
environment because exposure pathways that could result in 
unacceptable risks have been addressed. Groundwater is not 

used in the vicinity of the Former Chlorine Plant Area. The 
subsurface barrier wall and the limited excavation of mercury 
impacted soil have reduced the potential for a future release 

of mercury to the LRR. The asphalt cap over the Former 
Chlorine Plant Area reduces infiltration of surface water and 

prevents potential human exposures to contaminated soil 
below. Institutional controls limit land use to industrial land 

use only and prohibit groundwater use, installation of 
drinking water wells and any activities that could impact the 

integrity of the OU-3 remedy. 
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OU # Protectiveness 
Determination Protectiveness Statement

4 Short-term Protective 

The selected remedy for OU-4 currently protects human 
health and the environment because exposure pathways that 
could result in unacceptable risks have been addressed. The 
sand cap serves as an exposure control barrier to underlying 
sediments and limits re-suspension of impacted underlying 

sediment. Institutional controls help limit the consumption of 
fish from Welch Creek, help maintain the integrity of the sand 
cap, inform the public of fish advisories and the presence of 
the sand cap, and prohibit any activities in the uplands area 
adjacent to the upstream reaches of Welch Creek that could 
impact the integrity of the sand cap. However, in order for 

the remedy to be protective over the long term, it would be 
ideal if the method used to analyze surface water samples for 
2,3,7,8-TCDD was able to achieve even lower detection limits 

and ultimately match the North Carolina surface water 
cleanup target level of 5 x 10-6 ng/L. 

 

Table 7: Status of Recommendation from the 2020 FYR Report

OU # Issue Recommendation Current 
Status 

Current Implementation Status 
Description 

Completion 
Date (if 

applicable) 

2 and 
4 

The analytical method 
used to analyze surface 

water samples for 
2,3,7,8- TCDD cannot 
detect 2,3,7,8-TCDD 

concentrations as low 
as the North Carolina 
surface water cleanup 
target level of 5 x 10-6

ng/L. 

Continue to 
periodically review 
the method used to 

analyze surface 
water samples for 
2,3,7,8-TCDD for 

further 
improvements to 

achieve even lower 
detection limits and 
ultimately match the 

North Carolina 
surface water 

cleanup target level 
of 5 x 10-6 ng/L. 

Ongoing 

During this FYR period, the detection 
limit for 2,3,7,8-TCDD in surface 

water (0.0047 ng/L) was still higher 
than the North Carolina 

surface water cleanup target level of 
5 x 10-6 ng/L. Therefore, it is still not 

clear if 2,3,7,8-TCDD is present in 
surface water at concentrations 

higher than the state cleanup level, 
but lower than the analytical 

detection limits. 

Not applicable 

 
IV. FIVE-YEAR REVIEW PROCESS 
 

Community Notification, Community Involvement and Site Interviews 
 
A public notice was made available by online posting on 10/30/2024 (Appendix E).4 It stated that the 
FYR was underway and invited the public to submit any comments to the EPA. The results of the review 
and the completed FYR Report will be made available on the EPA’s site profile page 

 
4 EPA’s 2024 Public Notice Press Release: https://www.epa.gov/newsreleases/epa-review-cleanups-47-southeast-
superfund-sites-year#  
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(https://www.epa.gov/superfund/weyerhaeuser-company-plymouth), which can also be accessed 
online from the Site’s information repository, Washington County Public Library, located at  
201 East Third Street in Plymouth, North Carolina. 

During the FYR process, interviews were conducted to document any perceived problems or successes 
with the remedy that has been implemented to date. The interviews are summarized below and 
included in Appendix F.
 
Beth Hartzell, the NCDEQ site manager, expressed that the Site is well-maintained by the PRP and its 
contractor and that the remedy has been effective. Ms. Hartzell is not aware of any complaints or 
inquiries regarding the Site in the last five years and indicated that the PRP is diligent about keeping 
the land use restrictions up to date. 
 
Kari Cahoon, a PRP representative, indicated her belief that the remedial activities were well done and 
that she feels well-informed about site-related activities. Ms. Cahoon did not have any 
recommendations regarding management or operation of the Site’s remedy and believes the remedy 
has been successful.  
 
Michelle Hays, the PRP’s O&M contractor representative, expressed that monitoring has demonstrated 
the success of the remedy through reduced COC concentrations across all monitored environmental 
media. Ms. Hays indicated that the quarterly inspections of the landfill cap and annual inspection of 
the cap at OU-3 will continue but recommended reducing the sampling schedule for several of the 
media to once a year and discontinuing sampling of the landfill soil (OU-1), benthic tissue (OU-4) and 
sediment fine-layer coring (OU-2). 
 

Data Review 
This FYR examined monitoring data for all site-related media to assess remedy performance and 
identify trends in contaminant concentrations. Data review findings are discussed by OU and media 
below. Appendix I provides detailed findings and supporting figures and data. 
 
On November 4, 2019, Domtar submitted a Memorandum prepared by TRC including sampling
recommendations for the next five-year period (2020 to 2024). TRC, Domtar and the EPA discussed the 
sampling frequency in multiple correspondences and meetings. Two letters capture the monitoring 
changes that are implemented in this FYR period. The EPA is reviewing the letters.   

The monitoring changes for this FYR period included: 

 OU-1: Groundwater was sampled once in 2023 (Year 19) rather than annually.  
OU-2: Surface water was sampled once in 2023 (Year 12) rather than every two years. Sediment 
was sampled once in 2023 rather than twice during the FYR period. Fish tissue was sampled 
once rather than three times during the FYR period.

 OU-4: Sediment was sampled once in 2023 (Year 12) rather than annually. Surface water was 
sampled once rather than annually. Benthic sampling was conducted once rather than three 
times during the FYR period. Fish tissue sampling was conducted once rather than annually. 

 
 

• 
• 

• 



20 

OU-1 
 
OU-1 – Groundwater
As required by the OU-1 ROD, TRC performs OU-1 groundwater monitoring to assess the effectiveness
of the OU-1 remedy for the protection of groundwater quality. With the EPA’s approval, TRC now 
collects OU-1 groundwater samples once every five years from several locations (Figure I-1, Appendix I) 
and analyzes them for dioxin/furans. Samples are collected from six shallow wells and six intermediate-
depth wells. Since the previous FYR, OU-1 groundwater was sampled once, in 2023. This groundwater 
data review includes an analysis and summary of all OU-1 groundwater data collected since the 
completion of the OU-1 remedy in November 2005. Table I-1 in Appendix I includes all OU-1 
groundwater monitoring results from 2005 to 2023. 
 
In 2001, the state of North Carolina proposed a modification of its groundwater standard for dioxin, by 
referring to the application of the standard to dioxin expressed as I-TEQ rather than 2,3,7,8-TCDD. 
Since OU-1 groundwater monitoring began in 2005, dioxin I-TEQ values have been calculated for each 
monitoring well and compared to the proposed North Carolina 2L groundwater standard of 2 x 10-10 
milligrams per liter. In 2023, three locations exceeded the I-TEQ groundwater standard (Table I-1, 
Appendix I). The concentrations in shallow groundwater sampled ranged from 2.5 x 10-10 mg/L to 1.2 x 
10-8 mg/L. In the deeper groundwater, concentrations ranged from 2.2 x 10-10 mg/L to 1.2 x 10-9 mg/L.
The 2,3,7,8-TCDD congener was not detected in the groundwater samples collected during the 
September 2023 sampling event and groundwater concentrations of dioxins (I-TEQ) remain consistent 
with historical observations. These data indicate that the landfill cap is effective at limiting 
groundwater migration. The 2023 OU-1 monitoring report states that detectable concentrations of 
dioxin/furan congeners are potentially associated with solids entrained in the groundwater samples.  
 
OU-1 – Wetland Soil 
The purpose of OU-1 wetland soil monitoring is to assess the effectiveness of the natural recovery 
remedy. Every two years, TRC collects wetland soil samples from three locations (FLWS-01, FLWS-04 
and FLWS-06) for chromium and mercury analysis; results are compared to the ecological cleanup 
goals established by the OU-1 ROD (Figure I-1, Appendix I). Since the previous FYR, wetland soil 
samples were collected and analyzed in November 2021 and September 2023. 
 
During the 2021 sampling event, chromium concentrations in wetland soil samples ranged from  
4.5 milligrams per kilogram to 7.9 mg/kg. During the 2023 wetland soil sampling event, chromium 
concentrations in wetland soil samples ranged from 5.57 mg/kg to 9.80 mg/kg. All concentrations were 
an order of magnitude below the ROD cleanup level of 110 mg/kg. Mercury analysis resulted in a 
maximum detected concentration of 0.030 mg/kg in 2021 and a maximum detection of 0.037 mg/kg in 
2023. All concentrations were below the ecological cleanup level for mercury of 0.4 mg/kg. Table I-2 in 
Appendix I provides sampling results since 2005.  
 
Pursuant to the EPA’s comments provided in a letter dated August 6, 2020, and TRC’s response to 
those comments in a letter dated September 30, 2020, it was agreed that wetland soil sampling would
discontinue once chromium and mercury concentrations were below their respective cleanup goals for
three consecutive sampling events. This was achieved as of the 2023 sampling event, demonstrating 
that natural recovery was effective in reducing contaminant levels below the ROD cleanup goals. 
 

---
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OU-2 
In 2023, sediment, surface water and fish tissue samples were collected from the LRR for  
dioxin analysis. 

 
OU-2 – Sediment
The purpose of OU-2 sediment sampling is to document that natural recovery is taking place within the
LRR. In accordance with the Site’s 2011 Remedial Design/Remedial Action Work Plan for the LRR, TRC 
collected sediment samples from five locations in the LRR for dioxin in 2023 (Figure I-2, Appendix I). 
Fine-layer coring samples confirmed the dioxin concentrations within the top 6 inches (15 centimeters) 
are below the target level of 1 /kg in the fine-layer core sediment. The average dioxin I-TEQ 
concentration observed downstream in 2023 (0.031 /kg) has decreased since the 2012 sampling

) but is higher than the value detected in 2015. 
While average dioxin concentrations fluctuated, they remain below the target level of 1 /kg. Table I-3 
in Appendix I summarizes historical dioxin observations in shallow sediment in OU-2. 
 
OU-2 – Surface Water 
The purpose of OU-2 surface water monitoring is to document that natural recovery is taking place 
within the LRR. TRC collects surface water samples from three locations in the LRR for 2,3,7,8-TCDD 
analysis (Figure I-3, Appendix I). Samples were collected annually prior to the 2015 FYR, then every two 
years, and now once per FYR period (every five years). Surface water samples were last collected and 
analyzed in September 2023. Table I-4 in Appendix I includes all OU-2 surface water monitoring results 
from 2012 to 2023. 
 
One of the OU-2 RAOs is to maintain surface water concentrations at or below surface water 
standards, to the extent practicable. North Carolina has updated their surface water criteria for 2,3,7,8-
TCDD in surface water to 5 x 10-6 nanograms per liter (ng/L), which is more stringent than the OU-2 
ROD standard. Between 2012 and 2023, 2,3,7,8-TCDD has not been detected in any OU-2 surface water 
samples. However, the analytical method used cannot detect 2,3,7,8-TCDD at the current surface 
water cleanup level. During this FYR period, the detection limit for 2,3,7,8-TCDD was 0.0047 ng/L, 
which is about three orders of magnitude greater than the cleanup level. Therefore, it is not clear if 
2,3,7,8-TCDD is present in surface water at concentrations higher than the state cleanup level, but 
lower than the analytical detection limits. 
 
OU-2 – Fish Tissue 
The purpose of OU-2 fish tissue sampling is to monitor progress toward the removal of remaining fish 
consumption advisories in the LRR, monitor dioxin concentrations in whole fish tissues, and assess 
dioxin and mercury concentration trends. From 2013 to 2019, TRC subcontractor, CZR, Inc. (CZR) 
collected and analyzed fish tissue samples every two years. The previous FYR Report noted that 
modifications to monitoring schedules be made as appropriate based on previous sampling results. 
This FYR data review summarizes fish tissue sampling results from the single 2023 sampling event 
(Table I-5, Appendix I). Per the EPA’s approval, mercury monitoring in fish tissues was discontinued for 
this FYR sampling period. Mercury analysis for OU-2 fish tissue last occurred in 2017 and was required 
by the ROD to confirm that mercury in fish tissue is not site-related. According to the existing statewide 
fish advisory that was issued in 2008, mercury levels dictate recommended consumption levels from 

µg 
µg 

(average downstream concentration of 0.039 µg/kg 
µg 
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freshwater sources. Bottom feeders, small forage and large forage fish species were collected from 
three locations in the LRR (Figure I-4, Appendix I). 

The NC DHHS issues a fish consumption advisory when the dioxin TEQ concentration in edible fish 
tissue, typically the fillet tissue, is greater than 4 ng/kg. None of the fillet composites collected from 
OU-2 during the 2023 sampling exhibited a dioxin I-TEQ concentration greater than the North Carolina 
fish consumption advisory level. According to the previous FYR, none of the fillet composites collected 
from OU-2 during 2015, 2017 or 2019 exhibited a dioxin I-TEQ concentration greater than the  
North Carolina fish consumption advisory level. One of the ecological RAOs for OU-2 includes reducing 
dioxin concentrations in whole fish tissues over time; therefore, CZR also analyzes whole fish for dioxin. 
As demonstrated in Figure I-7 in Appendix I, whole fish dioxin I-TEQ concentrations in the LRR are 
significantly lower than they were when sampling for the RI took place but have remained steady in 
some species since implementing the sand cap in OU-4 in 2012. The EPA recommends that fish 
sampling continue once every five years to evaluate whether fish tissue dioxin levels are declining in 
accordance with the RAO.  
 
OU-3 
 
OU-3 – Groundwater
The objective of the OU-3 groundwater monitoring program is to assess the effectiveness of the
remedy to protect groundwater quality by reducing the migration of mercury from the Former 
Chlorine Plant Area. Groundwater sampling events began in November 2006, after the completion of 
OU-3 remedy construction. With the EPA’s approval, TRC samples OU-3 shallow groundwater once 
every two years from four wells, and samples the remaining ten shallow/intermediate wells once every 
five years. Results are compared to the current North Carolina 2L Groundwater Standard for mercury 
of 1 /L, which is slightly lower than the 1.1 /L mercury groundwater cleanup goal established by 
the OU-3 ROD. Table I-6 in Appendix I includes all OU-3 groundwater monitoring results from 2006 to 
2023. Figure I-8 in Appendix I shows the locations of the OU-3 groundwater monitoring wells.  
 
Between 2006 and 2023, the highest mercury concentrations have been observed at CP-06-1, located 
within the barrier wall. Mercury concentrations above the 2L Standard have historically been observed 
in monitoring wells CP-01-2, CP-04-1, CP-05-1, and CP-06-1. In November 2021, mercury 
concentrations above the North Carolina 2L Groundwater Standard were detected in three of the four 
wells sampled: CP-06-1 (within the barrier wall) and CP-04-1 and CP-05-1 (outside of the barrier wall). 
During the September 2023 sampling event, mercury concentrations above the North Carolina 2L 
groundwater standard were only detected in CP-06-1 out of the 14 wells sampled. Mercury 
concentrations at wells CP-01-2, CP-04-1 and CP-05-1 fluctuate over time and routinely exceed the 
North Carolina 2L Groundwater Standard but remain within historical limits. Between 2016 and 2018, 
mercury concentrations at CP-06-1 increased slightly from 64 /L to an estimated concentration of 
120 /L but the concentration decreased two orders of magnitude to 1.2 /L in September 2023 
sampling. Elevated mercury concentrations are expected at well CP-06-1, as it is in the middle of the 
former source area. Since OU-3 groundwater monitoring began in 2006, mercury concentrations in the 
deepest wells (screened in the marine sand layer) exceeded the North Carolina 2L Groundwater 
Standard only twice. The two exceedances took place in 2007, with results ranging from 2.1 
These results indicate that mercury is likely not migrating deeper into the marine sand layer (see  
Table I-6, Appendix I).   

µg µg 

µg 
µg µg 
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A review of all groundwater monitoring between 2006 and 2023 reveals no significant trends in 
mercury concentrations. Historically, mercury results have been below the method detection limit or 
cleanup goal for most of the OU-3 groundwater samples collected outside the barrier wall, confirming 
the overall effectiveness of the barrier wall in protecting groundwater quality by reducing the 
migration of mercury from the Former Chlorine Plant Area.
 
OU-4 
 
OU-4 – Sediment
To assess cap integrity, TRC collects and analyzes sediment cores collected from random locations 
throughout the cap in the Upper Reach of Welch Creek. Figure I-9 in Appendix I shows sediment 
sampling locations for the 2023 monitoring event. In the 10 randomly selected cores retrieved in 2023, 
the cap thickness met the design thickness range for the given area compared to the baseline 
thicknesses. Natural sedimentation was noted in the 10 performance monitoring cores, consisting of a 
black silty mud overlaying the thin-layer cap. This sedimentation is due to deposition of upstream or 
wetland sediment and it has been observed more frequently in the cores over time. Leaf litter and twig 
debris were observed on the surface of five of the cores and did not appear to damage the cap 
integrity. However, bioturbation from burrowing was noted in three of the cores. While bioturbation 
indicates recolonization of benthic organisms, it can pose a threat to the cap if it extends into the  
thin-layer cap. 
 
TRC also evaluates dioxin I-TEQ concentrations in the top five centimeters of the cap, inclusive of 
redeposited sediment. The analysis is performed to confirm that the thin-layer cap continues to serve 
as an exposure control barrier to underlying sediment and continues to limit re-suspension of impacted 
underlying sediment. The individual I-TEQ values from each of the 10 core samples collected during the 
2023 sampling event were below the performance target level , with values ranging from 
0.00085   (Figure I-10, Appendix I).  
 
The I-TEQ surface weighted area concentration (SWAC) from Years 1-12 have been substantially below 
the I-TEQ target level of 0.41 g/kg for SWAC (Figure I-10, Appendix I). Post-remedy results are higher 
than the SWAC calculated immediately following the cap installation because the initial value was 
calculated from newly spread, clean sand. While post-remedy I-TEQ SWAC has fluctuated over time, it 
remains below 0.41  and when the first datapoint is removed the overall trend is down. Given the 
absence of noticeable cap disturbance, any observed dioxin concentrations do not appear to be related 
to the interaction of the thin-layer cap with underlying sediments. As noted in the Site’s Year 12 
eMNRTM Performance Monitoring Report, observed dioxin concentrations may be attributable to 
background sources, but will require further sampling to confirm.  
 
As requested in the EPA’s Review Comment letter dated February 4, 2022, total organic carbon 
analyses were included as part of the 2023 sampling effort of the sediment core samples. TOC
concentrations ranged from 533 mg/kg to 14,900 mg/kg. The EPA requested that TOC be analyzed to 
evaluate the bioaccumulation of dioxins in the benthic invertebrates that are the diet of bottom feeder 
fish. TOC values are shown in Table I-8, Appendix I. 
 

of 1 µg/kg 
µg/kg to 0.097 µg/kg 
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The OU-4 remedy initially required mobility monitoring for the less contaminated sediment in the 
Midstream Reach of Welch Creek. With the EPA’s approval, following a previous FYR, sediment from 
the Midstream Reach of Welch Creek is now sampled only following a 25-year storm event (defined as 
a severe storm event with a peak intensity of about nine inches of rainfall per hour). Although tropical 
storm Ophelia impacted eastern North Carolina in September 2023, the 25-year storm conditions were 
not met according to the rainfall data collected from the National Weather Service. Therefore, the  
Year 12 performance monitoring study did not include Midstream Reach sediment sampling. 
 
OU-4 – Surface Water 
Surface water monitoring in Welch Creek is performed to document the performance of the remedy 
and compliance with cleanup goals. The OU-4 surface water cleanup level for Welch Creek was based 
on the 2003 North Carolina 2B Surface Water Standard for 2,3,7,8-TCDD of 1.4 x 10-5 ng/L, which  
North Carolina has since updated to 5 x 10-6 ng/L. Surface water sampling data are compared to the 
current North Carolina 2B Surface Water Standard. Three surface water grab samples were collected 
from the Upper Reach in 2023 (Figure I-11, Appendix I). The 2,3,7,8-TCDD congener was not detected 
at the lowest estimated instrument detection limits in the surface water samples. Octachlorodibenzo-
p-dioxin (OCDD) and octachlorodibenzofuran (OCDF) were the predominant detected congeners in the 
2023 surface water sampling event, with 1,2,3,4,6,7,8-heptachlorinated dibenzo-p-dioxins and 
1,2,3,4,6,7,8-heptachlorodibenzofuran detected at lesser concentrations. Congener profiles in 2019 
and 2023 demonstrated higher concentrations of the detected congeners as compared to previous 
years. In 2016 there were no detected congeners for surface water, and in 2017 and 2018 there was 
only one congener detected. While the 2023 surface water quality, metals and dioxin analyses are 
similar to concentrations observed in previous years, dioxin sampling in 2019 and 2023 shows more 
congeners detected at higher concentrations than the previous three sampling events. The EPA 
recommends the continuation of dioxin TEQ monitoring in the surface water of OU-4 in order to track 
the trend and ensure that a declining trend is being achieved in accordance with the RAO. 
 
Dioxin fingerprinting established during the RI found that high relative concentrations of 2,3,7,8-TCDF 
distinguish paper mill influences, while high relative concentrations of OCDD distinguish non-mill-
related influences. The predominant congener in OU-4 surface water has consistently been OCDD, 
which represents background sources. 
 
Since the initiation of annual OU-4 surface water monitoring in 2012 (Year 1), 2,3,7,8-TCDD has not 
been detected in any of the Welch Creek surface water samples (Table I-9, Appendix I). However, the 
analytical method used to analyze surface water samples cannot detect 2,3,7,8-TCDD concentrations 
as low as the current surface water cleanup target level of 5 x 10-6 ng/L for North Carolina. During this 
FYR period, the detection limit for 2,3,7,8-TCDD was about three orders of magnitude greater than the 
cleanup level. Therefore, it is not clear if 2,3,7,8-TCDD is present in surface water at concentrations 
higher than the state cleanup level, but lower than the analytical detection limits. 
 
OU-4 – Benthic Organisms 
The OU-4 remedial action and work plan required sampling and analysis of the benthic community in 
2013 through 2016 (Years 2 through 5) following remedy implementation to evaluate benthic 
recolonization after the application of the sediment cap to determine the impact, if any, of the benthic 
community on the sediment cap, and determine whether dioxin is present in the organisms. It was
agreed that another round of benthic tissue sampling would be performed to better evaluate trends. 
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Benthic assessment and sampling occurred at four locations in 2023: one upstream station, GT-4, as a 
reference point, and three locations in the Upper Reach, near transects MT-3, MT-4 and MT-6. The 
benthic community survey occurred in April 2023. Benthic tissue sampling occurred in May 2023.
 
According to the 2023 monitoring report, there is a diverse and abundant benthic macroinvertebrate 
community in the capped area of Welch Creek and the total number of taxa from the reference 
location as well as the downstream side-slope locations have recovered to numbers close to total taxa 
observed during pre-remedy implementation. Due to the depth of the sand cap, none of the burrowing 
benthic organisms would be expected to negatively impact the effectiveness of the cap. Dioxin I-TEQ 
values in benthic tissue samples have decreased significantly since the baseline survey conducted in 
1999. For example, the average downstream I-TEQ concentration in benthic tissue in 1999 was  
15.6 ng/kg wet weight; the 2023 downstream average was 4.30 ng/kg wet weight. It should be noted 
that the downstream average has increased in the last three sampling events, from 1.12 ng/kg in 2014 
to 3.78 ng/kg in 2016 and 4.30 ng/kg in 2023. More routine sampling and dioxin analysis for benthic 
organisms may be needed. Dioxin concentrations in benthic invertebrate tissues were similar to 
previous sampling events post-remedy implementation and well below concentrations observed pre-
remedy. Table I-12 in Appendix I shows the comparison of benthic tissue dioxin TEQ concentrations 
from 1999 to those collected in 2013, 2014, 2016 and 2023.  
 
OU-4 – Fish Tissue 
TRC subcontractor CZR performs OU-4 fish tissue sampling activities to assess the effectiveness of the 
remedy, to monitor progress toward removal of the remaining fish consumption advisory in Welch 
Creek and to monitor dioxin concentrations in whole fish tissues. It involves the collection of three fish 
species at four locations: an upstream reference point, an Upper Reach location, a Midstream Reach 
location and a downstream location. A secondary goal of Welch Creek fish tissue sampling has been to 
collect two more species of bottom feeders and forage fish from the two middle locations. As stated in 
the TRC’s 2022 Responses to Review Comments, additional effort was made in 2023 to collect 
secondary composites in these locations for small forage, large forage and bottom feeder species. Per 
the updated sampling recommendations, mercury monitoring in fish tissues was discontinued. 
 
Even though a variety of collection methods were used during the 2023 fish sampling event, the 
sampling event generated a low capture rate of bottom feeders in one location (MT-8 to MT-19). Due 
to the low capture rate, a two-fish composite was submitted for analysis for this location when the 
desired minimum number of composites is three. Reduced capture success has been observed in the 
bottom feeder species in prior Welch Creek sampling events, which has been attributed to naturally 
low dissolved oxygen. 
 
In 2023, each fillet composite sample collected from Welch Creek exhibited a dioxin I-TEQ
concentration below the current North Carolina fish consumption advisory level (4 ng/kg). The 2023 
dioxin I-TEQ concentrations in the edible fish tissue are generally consistent with historical monitoring 
results, except for the 2012 results, which are considered unreliable. The 2023 dioxin I-TEQ in the 
edible fish tissue shows a downward trend from the concentrations observed during the 1999 RI. Since 
performance monitoring began in OU-4, fillet samples from both bottom feeders and large and small 
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forage fish have been below the North Carolina consumption advisory threshold with few exceptions. 
Table I-13 in Appendix I includes OU-4 fish tissue sampling results. 

One of the ecological RAOs for OU-4 is to reduce dioxin concentrations in whole fish tissues over time; 
therefore, CZR also analyzes whole fish from Welch Creek for dioxin. Whole fish I-TEQ concentrations 
in Welch Creek have decreased substantially since the RI and 2023 samples are comparable with 
concentrations collected post-remedy, apart from those in 2012. The majority of whole fish 
concentrations, which are not considered edible for humans, have been below the fish tissue 
consumption advisory threshold concentration since performance monitoring began. Figure I-13 shows 
dioxin I-TEQ concentrations of whole fish in Welch Creek over time. 
 

Site Inspection
The site inspection took place on 12/4/2024. Participants included the EPA RPMs Evan Adams and 
Randy Bryant, Beth Hartzell with the NC DEQ, Kari Cahoon and JT Lilley with Domtar, Michelle Hays 
with Domtar’s O&M contractor TRC, and Melissa Oakley and Peri Bowser with the EPA FYR support 
contractor Skeo. The purpose of the inspection was to assess the protectiveness of the remedy. The 
site inspection checklist is included in Appendix G. Site inspection photographs are included in 
Appendix H. 
 
The inspection began at the Domtar facility with a site and safety briefing, followed by a tour of the 
Former Landfill No. 1 Area. Participants observed equipment storage on the gravel portion of the cap. 
The gravel portion of the cap also serves as overflow parking for logging trucks. The vegetated part of 
the cap is surrounded by a locked fence. Cap vegetation appeared well-maintained and healthy. No 
evidence of erosion or burrowing was observed. The vegetated cap is not in use. Groundwater
monitoring wells around the landfill cap were clearly labeled, secured with locks and appeared to be in 
good condition. Participants also observed warning signs posted at the gravel portion of the landfill cap 
and on the fence surrounding the vegetated landfill cap. Activities that could potentially disturb the 
cap are restricted. Access to the Domtar facility, and therefore the Former Landfill No. 1 Area and 
Former Chlorine Plant Area, is restricted by manned security gates at facility entry points. Guards 
ensure that only facility employees and registered visitors enter the facility. Participants then toured 
the Former Chlorine Plant Area. The asphalt cap that covers the Former Chlorine Plant Area footprint 
and subsurface barrier wall appeared to be in good condition. All monitoring wells were flush with the 
ground surface and secured with bolts. 
 
Participants toured the mile-long sand cap along Welch Creek by boat. The perimeter property fence 
and dense wetland vegetation on the creek banks limit access to the capped area. No trespassing signs 
were observed along the creek’s banks. Warning signs were observed at one end of the cap, clearly 
identifying the area as the EPA sediment remediation area and restricting any activities that could 
disturb the sand cap. However, the warning sign that is typically posted on the pipe bridge at the other 
end of the sediment cap was missing. The PRP contractor made a note to replace it. The inspection 
team observed several “no trespassing” signs on the banks of Welch Creek, along the length of the 
sand cap. Participants also observed a fish consumption advisory sign at the Water Street Landing Boat 
Access Area, located along the LRR. Nothing observed during the site inspection impacts the 
protectiveness of the remedy.  
 



27 

V. TECHNICAL ASSESSMENT
 

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

Question A Summary:
Yes, the remedy is functioning as intended by the Site’s decision documents. 
 
At OU-1, fencing and manned security gates restrict landfill access, and the landfill cap prevents 
potential human and environmental receptor exposure to contaminated soil below. Landfill inspection 
and maintenance activities ensure the continued integrity of the landfill cap. Groundwater is not used 
near the landfill. In general, OU-1 groundwater data collected since implementation of the OU-1 
remedy indicate improving groundwater quality in shallow and intermediate wells downgradient of the 
landfill, confirming the OU-1 remedy is effectively protecting groundwater quality. During the 2021 and 
2023 wetland soil sampling event, there were no exceedances of the mercury or chromium cleanup 
levels. As of the 2023 sampling event, chromium and mercury concentrations in OU-1 wetland soil 
were below their respective cleanup goals for three consecutive sampling events. Therefore, sampling 
has been discontinued. The 2016 Declaration of Perpetual Land Use Restrictions prevents groundwater 
use and installation of new groundwater wells, limits land use to industrial purposes and prevents 
activities that could impact the integrity of the remedy. 
 
At OU-2, monitored natural recovery is underway, and dioxin concentrations within the top  
15 centimeters of sediment were below the target cleanup level of 1 µg/kg according to the Year 12 
monitoring report, which is generally consistent with historical concentrations. None of the fillet 
composites collected from OU-2 during the 2015, 2017, 2019 or 2023 sampling exhibited a dioxin I-TEQ 
concentration greater than the current North Carolina fish consumption advisory level. Whole fish 
dioxin I-TEQ concentrations in the LRR have significantly decreased since the RI, indicating progress 
toward meeting the ecological RAO of reducing dioxin concentrations in whole fish tissues over time.  
 
While groundwater at some OU-3 sampling locations contains mercury concentrations above the 
cleanup goal, groundwater is not used near the Former Chlorine Plant Area. The installation of the 
subsurface barrier wall and the limited excavation of mercury-impacted soil have reduced the potential 
for a future release of mercury to the LRR. The asphalt cap over the Former Chlorine Plant Area 
reduces infiltration of surface water and prevents potential human exposure to contaminated soil 
below. Historically, mercury results have been below the method detection limit or cleanup goal for 
most of the OU-3 groundwater samples collected outside the barrier wall, confirming the overall 
effectiveness of the barrier wall to protect groundwater quality by reducing the migration of mercury 
from the Former Chlorine Plant Area. The 2016 Declaration of Perpetual Land Use Restrictions prevents 
groundwater use and installation of new groundwater wells, limits land use to industrial purposes and 
prevents activities that could impact the integrity of the remedy. 
 
At OU-4, the sand cap that was placed reduces exposures of local populations and biota to dioxin in 
sediment. The 2016 Declaration of Perpetual Land Use Restrictions and the 2011 Performance 
Standards Verification Plan/Operations and Maintenance Plan for the Welch Creek Area help limit the 
consumption of fish from Welch Creek, maintain the integrity of the sand cap and inform the public of 
fish advisories and the presence of the sand cap. The cap is located entirely within the Domtar 
property boundary. Access to the creek is limited by security fencing and by a large expanse of dense 



28 

vegetated wetlands on both sides of the creek. According to OU-4 Enhanced Monitored Natural 
Recovery Performance Monitoring Reports for Year 12, a diverse and abundant benthic 
macroinvertebrate community has re-colonized the capped area of Welch Creek. Bioturbation, visible 
through burrowing, was observed in three of the samples, indicating benthic recolonization. Dioxin I-
TEQ values in benthic tissue samples have decreased significantly since the baseline survey conducted 
in 1999. However, due to the average downstream I-TEQ increasing between 2014 and 2023 from  
1.12 ng/kg to 4.30 ng/kg for three consecutive sampling events, additional routine sampling and dioxin 
analysis for benthic organisms may be needed. Dioxin concentrations in benthic invertebrate tissues 
were similar to previous sampling events post-remedy implementation and well below concentrations 
observed pre-remedy. The 2023 I-TEQ concentrations in edible fish tissue were consistent with 
previous performance monitoring results and show a general downward trend from concentrations 
observed during the 1999 RI. None of the fillet composites collected from Welch Creek in 2023 
exhibited a dioxin I-TEQ concentration greater than the North Carolina fish consumption advisory level. 
Since performance monitoring began in OU-4, fillet samples from both bottom feeders and large and 
small forage fish have been below the North Carolina consumption advisory threshold (4 ng/kg) with 
few exceptions. Whole fish I-TEQ concentrations in Welch Creek have decreased substantially from 
those concentrations reported during the RI, indicating progress toward meeting the ecological RAO of 
reducing dioxin concentrations in whole fish tissues over time.  
 
The OU-2 and OU-4 RODs established the RAO of achieving concentrations of surface water 
contaminants at or below surface water standards, to the extent practicable. Analytical results indicate 
that 2,3,7,8-TCDD has not been detected in any of the OU-2 or OU-4 surface water samples since the 
initiation of surface water monitoring in 2012. However, the analytical method used to analyze surface 
water samples for 2,3,7,8-TCDD cannot detect concentrations as low as the current surface water 
cleanup target level of 5 x 10-6 ng/L. During this FYR period, the detection limit for 2,3,7,8-TCDD was 
about three orders of magnitude greater than the surface water cleanup level. Therefore, it is not clear 
if 2,3,7,8-TCDD is present in surface water at concentrations higher than the state cleanup level, but 
lower than the analytical detection limits. 

O&M at all OUs has been adequate and no significant O&M issues were identified in this FYR period. 
Based on sampling results, the PRP contractor has suggested several modifications to the current 
sampling schedules that could potentially result in O&M-related cost savings. 
 

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of 
the remedy selection still valid? 
 
Question B Summary: 
The exposure assumptions, cleanup levels and RAOs used at the time of the remedy selection remain 
protective of human health and the environment. There are no complete exposure pathways at the 
Site. Capping of contaminated soil and sediment prevents direct contact with those wastes. While 
some groundwater constituents are present at concentrations above North Carolina groundwater 
standards, no one is using the groundwater. Institutional controls also prevent future exposure to site-
related groundwater and capped wastes, as well as prevent consumption of contaminated fish.   
 
The groundwater cleanup goals for OU-1 and OU-3 remain valid. The OU-1 and OU-3 RODs established 
North Carolina Groundwater Standards for mercury and dioxin as Applicable or Relevant and 
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Appropriate Requirements (ARARs) for groundwater. The cleanup standard for 2,3,7,8-TCDD has not 
changed. While the current groundwater standard for mercury has changed slightly since the time of 
the ROD, the change is not significant and does not affect the protectiveness of the remedy because no 
one drinks the groundwater. Table J-1 in Appendix J provides more information.  

Any changes in toxicity for OU-1 soil COCs that may have occurred since the OU-1 ROD do not affect 
the protectiveness of the remedy. The OU-1 RI identified unacceptable risks to human and ecological 
receptors associated with direct contact with the cover soil that previously covered the OU-1 landfill. 
The landfill cap prevents direct contact with contaminated material below the cap; therefore, there are 
no complete exposure pathways, regardless of changes in default exposure assumptions or changes in 
toxicity values. The cleanup levels for dioxin in soil were established before there was an oral 
noncancer toxicity value, or reference dose (RfD) available. In 2012 the EPA published an oral RfD on 
the EPA’s Integrated Risk Information System (IRIS), recommending a noncancer RfD for 2,3,7,8-TCDD 
of 7 x 10-10 mg/kg per day. To evaluate whether the OU-1 soil cleanup levels remain protective in light 
of the toxicity value update, this FYR compared the OU-1 soil cleanup levels to the EPA’s industrial 
regional screening levels (RSLs) (Appendix K). The dioxin cleanup levels are associated with cancer risk 
levels that are within the EPA’s risk management range of 1 x 10-4 to 1 x 10-6 and at, or below the EPA’s 
target noncancer hazard quotient (HQ) of 1 (see Table K-1 in Appendix K). Therefore, the dioxin 
cleanup levels for OU-1 soil remain protective. The OU-1 remedy also aimed to eliminate potential risk 
to site-specific ecological receptors associated with exposure to chromium and mercury in the wetland 
soil adjacent to the OU-1 landfill. The OU-1 remedy for wetland soil involves monitoring of the natural 
recovery process until the cleanup standards are met. In 2021 and 2023, all wetland soil sample results 
were below the wetland soil cleanup goals for chromium and mercury, which makes three consecutive 
sampling events below cleanup goals. Since 2005, there have been only sporadic exceedances of 
chromium and mercury cleanup goals in wetland soil samples.  

The OU-3 soil cleanup goal was established to be protective of groundwater and continues to be 
protective. Mercury-contaminated soil is contained within the subsurface barrier wall and capped with 
concrete so there is no complete exposure pathway for direct human contact. The groundwater 
monitoring data collected from outside the barrier wall shows that the wall is functioning as designed 
and that mercury in soil is not migrating into groundwater outside the wall. 

The OU-3 and OU-4 RODs established the North Carolina 2B surface water standards as ARARs for the 
Site. The North Carolina 2B surface water standard for mercury, selected as the OU-3 surface water 
standard, has not changed. The OU-4 surface water cleanup level for Welch Creek was based on the 
2003 North Carolina 2B surface water standard for 2,3,7,8-TCDD of 1.4 x 10-5 ng/L, which is now
5 x 10-6 ng/L. Table J-2 in Appendix J provides more information. According to the OU-2 and OU-4 
monitoring reports, surface water sampling data are compared to the current, lower North Carolina 2B 
surface water standard for 2,3,7,8-TCDD of 5 x 10-6 ng/L. However, this standard is not recorded in a 
decision document as a cleanup goal. While 2,3,7,8-TCDD has not been detected in any of the OU-2 or 
OU-4 surface water samples since the start of surface water monitoring in 2012, the current  
North Carolina surface water standard for 2,3,7,8-TCDD is significantly lower than the laboratory 
method detection limit. Welch Creek is not a source of drinking water and the site’s human health risk 
assessment did not identify unacceptable risk associated with exposure to surface water. While the 
surface water standard also considers the protection of human health based on the consumption of 
fish, the fish consumption advisories in place for Welch Creek and the LRR, based on fish tissue 
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concentrations, further prevent human exposure to site contaminants in surface water/biota that 
would result in unacceptable health risks. Therefore, the change of the surface water standard for 
2,3,7,8-TCDD does not affect the protectiveness of the remedy.  

For the OU-4 Welch Creek, the range of calculated remediation goals protective of ecological receptors 
for sediment varied from 0.41 µg/kg to 4.1 µg/kg. The EPA selected a surficial sediment cleanup goal  
of 1 µg/kg dioxin TEQ (1,000 ng/kg) as a not-to-exceed value from within the range of remedial  
goal options. The intention of the sediment cleanup goal is to be protective of surface water and  
fish consumption.  

 
 Fish consumption advisories are in place at the LRR and Welch Creek and will remain in effect until 

tissue concentrations have met the state guidelines. At the time the RODs were issued, the advisories 
were based on a 3 ng/kg dioxin concentration and, as of December 2013, are based on a 4 ng/kg TEQ. 
The EPA recommends that monitoring of fish tissue levels should continue until a declining trend is 
met, in accordance with the RAOs. 

 
 No new toxicological studies have come to light since the last FYR that would question the 

protectiveness of the remedy from the standpoint of ecological risk.   
 

QUESTION C: Has any other information come to light that could call into question the protectiveness 
of the remedy? 
 
Hurricane Helene impacted North Carolina in late September 2024. The EPA evaluated the Site after 
Hurricane Helene and determined that no storm-related impacts or releases occurred. No other 
information has come to light that could call into question the protectiveness of the remedy. 

 
VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the FYR:

OU-1 and OU-3 

 

Issues and Recommendations Identified in the FYR: 

 

OU(s): OU-2, OU-
4 

Issue Category: Monitoring 

Issue: The analytical method used to analyze surface water samples for 2,3,7,8-
TCDD cannot detect 2,3,7,8-TCDD concentrations as low as the current North 
Carolina surface water criteria of 5 x 10-6 ng/L. Currently, this standard is lower 
than the capacity to reliably quantify it using routinely available analytical 
services. 

Recommendation: Continue to periodically review the method used to analyze 
surface water samples for 2,3,7,8-TCDD for further improvements to achieve 
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even lower detection limits and ultimately match the current North Carolina 
surface water criteria of 5 x 10-6 ng/L.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight Party Milestone Date

No Yes PRP EPA 6/30/2027 

 

OTHER FINDINGS 
Additional recommendations were identified during the FYR. These recommendations do not affect 
current and/or future protectiveness.
 
General Recommendations 
 

 Based on sampling results, the PRP has requested several modifications to the current sampling 
schedules for all OUs. Consider updating monitoring plans for all OUs with approved, updated 
monitoring requirements and schedules. Key O&M changes being requested by the PRP include: 

o OU-1 – Former Landfill No.1 Area: Discontinuation of the wetland soil sampling was 
recommended in Year 19 because the criteria have been met.  

o OU-2 – LRR: Discontinuation of the fine-layer coring was recommended in Year 12 
because the criteria have been met. Fish tissue and surface water monitoring are still 
recommended once in the next five-year period, which was a PRP recommendation 
during the previous FYR that has not yet been formally approved. A request to reduce the 
annual reporting requirements of the ecological conditions was made in Year 12 (2023).     

o OU-3 – Former Chlorine Plant Area: It was recommended in Year 19 to reduce the 
number of monitoring points due to decreased concentrations and reduce the sampling 
from biennial to once in the next five years.  

o OU-4 – Welch Creek: A formal agreement was not reached with the EPA regarding the 
sampling frequency of sediment, surface water or fish tissue during the previous FYR. 
Sampling this media was again recommended once in the next five-year period in the 
Year 12 monitoring report. Discontinuing benthic tissue sampling was also 
recommended in the Year 12 report because the criteria have been met. 

 
Recommendation for OU-2: 
 

 In the future, it may be appropriate to update the surface water cleanup goal for 2,3,7,8-TCDD 
in a decision document, particularly if analytical method detection limits improve and can 
achieve the updated surface water standard. 

 To ensure the RAO of a reduction in dioxin concentrations in whole fish tissues over time is met, 
continue sampling until that trend can be established. 

 Upstream surface water sampling and supplemental fingerprinting analysis indicate dioxin 
contributions from other upstream or natural factors. Continued sampling will need to occur at 
upstream locations to ensure this increase is not site related. 

 
 
 

• 

• 

• 

• 
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Recommendation for OU-4:
 

 In the future, it may be appropriate to update the surface water cleanup goal for 2,3,7,8-TCDD 
in a decision document, particularly if analytical method detection limits improve and can 
achieve the updated surface water standard. 

 Dioxin concentrations in benthic invertebrate tissues were similar to previous sampling events 
post-remedy implementation and well below concentrations observed pre-remedy. However,
due to the average downstream I-TEQ increasing between 2014 and 2023 from 1.12 ng/kg to 
4.30 ng/kg in benthic tissue for three consecutive sampling events, more routine sampling and 
dioxin analysis for benthic organisms may be needed. 

 Ensure the missing warning sign on the pipe bridge in Welch Creek is replaced. 
To ensure the RAO of a reduction in dioxin concentrations in whole fish tissues over time is met, 
continue sampling until that trend can be established.

VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement 

Operable Unit: 
OU-1

Protectiveness Determination: 
Protective

Protectiveness Statement: 
The selected remedy for OU-1 protects human health and the environment because exposure 
pathways that could result in unacceptable risks have been addressed. Fencing and manned security 
gates restrict landfill access and the landfill cap prevents potential human and environmental 
receptor exposure to contaminated soil below. Shallow groundwater is not used in the vicinity of the 
landfill and landfill inspection and maintenance activities ensure the continued integrity of the landfill 
cap. Institutional controls limit land use to industrial land use only and prohibit groundwater use, 
installation of drinking water wells and any activities that could impact the integrity of the OU-1 
remedy. 

 

Protectiveness Statement 

Operable Unit: 
OU-2

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The selected remedy for OU-2 is currently protective of human health and the environment. 
Monitored natural recovery is underway, and exposure pathways that could result in unacceptable 
risks have been addressed through NC DHHS fish consumption advisories, which prevent or reduce 
potential human consumption of contaminated fish. However, for the remedy to be protective over 
the long term, continue to periodically review the method used to analyze surface water samples for 
2,3,7,8-TCDD for further improvements to achieve even lower detection limits and ultimately match 
the current North Carolina surface water criteria of 5 x 10-6 ng/L. Currently, this standard is lower 
than the capacity to reliably quantify it using routinely available analytical services. 

 

Protectiveness Statement 

• 

• 

• 
• 
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Operable Unit: 
OU-3

Protectiveness Determination: 
Protective

Protectiveness Statement: 
The selected remedy for OU-3 protects human health and the environment because exposure 
pathways that could result in unacceptable risks have been addressed. Groundwater is not used in 
the vicinity of the Former Chlorine Plant Area. The subsurface barrier wall and the limited excavation 
of mercury-impacted soil have reduced the potential for a future release of mercury to the LRR. The 
asphalt cap over the Former Chlorine Plant Area reduces infiltration of surface water and prevents 
potential human exposures to contaminated soil below. Institutional controls limit land use to 
industrial land use only and prohibit groundwater use, installation of drinking water wells and any 
activities that could impact the integrity of the OU-3 remedy. 

 

Protectiveness Statement 

Operable Unit: 
OU-4

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The selected remedy for OU-4 currently protects human health and the environment because 
exposure pathways that could result in unacceptable risks have been addressed. The sand cap serves 
as an exposure control barrier to underlying sediment and limits re-suspension of impacted 
underlying sediment. Institutional controls help limit the consumption of fish from Welch Creek, help 
maintain the integrity of the sand cap, inform the public of fish advisories and the presence of the 
sand cap, and prohibit any activities in the uplands area adjacent to the upstream reaches of Welch 
Creek that could impact the integrity of the sand cap. However, for the remedy to be protective over 
the long term, continue to periodically review the method used to analyze surface water samples for 
2,3,7,8-TCDD for further improvements to achieve even lower detection limits and ultimately match 
the current North Carolina surface water criteria of 5 x 10-6 ng/L. Currently, this standard is lower 
than the capacity to reliably quantify it using routinely available analytical services. 

 

Sitewide Protectiveness Statement 

Operable Unit: 
Sitewide 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The selected remedy for the Site currently protects human health and the environment because 
exposure pathways that could result in an unacceptable risk have been addressed. Fencing and 
manned security gates for OU-1 restrict landfill access and the landfill cap prevent potential human 
and environmental receptor exposure to contaminated soil below. Shallow groundwater is not used 
in the vicinity of the landfill and landfill inspection and maintenance activities ensure the continued 
integrity of the landfill cap. For OU-2, monitored natural recovery is underway, and exposure 
pathways that could result in unacceptable risks have been addressed through NC DHHS fish 
consumption advisories, which prevent or reduce potential human consumption of contaminated 
fish. For OU-3, groundwater is not used in the vicinity of the Former Chlorine Plant Area. The 
subsurface barrier wall and the limited excavation of mercury-impacted soil have reduced the 
potential for a future release of mercury to the LRR. The asphalt cap over the Former Chlorine Plant 
Area reduces infiltration of surface water and prevents potential human exposures to contaminated 
soil below. For OU-4, the sand cap serves as an exposure control barrier to underlying sediment and 
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limits re-suspension of impacted underlying sediment. Institutional controls limit land use to 
industrial land use only and prohibit groundwater use, installation of drinking water wells and any 
activities that could impact the integrity of the OU-1 and OU-3 remedies. NC DHHS fish consumption 
advisories apply to OU-2 and OU-4, which prevent or reduce potential human consumption of 
contaminated fish. In addition, for OU-4, institutional controls help maintain the integrity of the sand 
cap and prohibit any activities in the uplands area adjacent to the upstream reaches of Welch Creek 
that could impact the integrity of the sand cap. However, for the remedy to be protective over the 
long term, the following actions need to be taken: 

 Continue to periodically review the method used to analyze surface water samples for 
2,3,7,8-TCDD for further improvements to achieve even lower detection limits and ultimately 
match the current North Carolina surface water criteria of 5 x 10-6 ng/L. Currently, this 
standard is lower than the capacity to reliably quantify it using routinely available analytical 
services. 

 
VIII. NEXT REVIEW 
 
The next FYR Report for the Weyerhaeuser Co. Plymouth Wood Treating Plant Superfund Alternative 
Approach site is required five years from the completion date of this review.

 

• 
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APPENDIX B – CURRENT SITE STATUS

Environmental Indicators 

- Current human exposures at the Site are under control.
- Current groundwater migration is under control.

Are Necessary Institutional Controls in Place?

All Some  None 

Has EPA Designated the Site as Sitewide Ready for Anticipated Use? 

Yes   No 

Has the Site Been Put into Reuse?

Yes   No 
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APPENDIX C – SITE CHRONOLOGY
 

Table C-1: Site Chronology
 

Event Date 

Pulp and paper production began at the Site 1937
Operators discharged facility wastewater directly to nearby surface water 
bodies 1937-1956
Weyerhaeuser acquired the site facility from the Kieckhefer-Eddy Company 
and implemented in-plant waste control improvements 1957
The state of North Carolina issued a permit to Weyerhaeuser to discharge 
wastewater to Welch Creek 1969

Wastewater discharges became subject to National Pollutant Discharge 
Elimination System regulations   1975

Weyerhaeuser closed the landfill (OU-1)                                              1981 

The state of North Carolina conducted a preliminary site assessment March 1, 1985 
Weyerhaeuser conducted voluntary cleanup at the Former Chlorine Plant Area 
(OU-3)  1986 to 1992 

EPA and Weyerhaeuser entered into an AOC and Weyerhaeuser initiated RIs 
and FSs for OUs 1, 3 and 4 March 24, 1998 

EPA initiated the OU-2 RI/FS August 13, 1999

Weyerhaeuser completed the OU-1 RI/FS and EPA issued a ROD for OU-1 June 19, 2002

Weyerhaeuser began the remedial design of the OU-1 remedy May 3, 2003

EPA issued a Consent Decree to Weyerhaeuser for OU-1 August 18, 2003

Weyerhaeuser completed the OU-3 RI/FS and EPA issued a ROD for OU-3 September 29, 2003 

Weyerhaeuser began the remedial design of the OU-3 remedy April 23, 2004

EPA issued a Consent Decree to Weyerhaeuser for OU-3 July 27, 2004

Weyerhaeuser completed the remedial design of the OU-1 remedy November 8, 2004 

Weyerhaeuser began the remedial action for OU-1 April 18, 2005

Weyerhaeuser completed the remedial design of the OU-3 remedy and began 
remedial action at OU-3 June 27, 2005

Weyerhaeuser completed the OU-1 remedial action November 9, 2005 

Weyerhaeuser completed the OU-3 remedial action September 28, 2006 
Domtar acquired the Site from Weyerhaeuser and assumed all site-related 
environmental cleanup obligations March 7, 2007 

Weyerhaeuser completed the OU-4 RI/FS and EPA issued a ROD for OU-4 September 26, 2007 

Domtar completed the OU-2 RI/FS and EPA issued a ROD for OU-2  September 24, 2008 

EPA issued a Consent Decree to Domtar for OU-4 January 7, 2009 

Domtar began the OU-4 remedial design June 2009

EPA completed the Site’s first FYR Report May 5, 2010

Domtar completed the OU-4 remedial design September 22, 2010 

Domtar began the OU-2 remedial design September 30, 2010 

EPA issued a Consent Decree to Domtar for OU-2 April 5, 2011
Domtar completed the OU-2 remedial design and initiated the OU-2 remedial 
action September 20, 2011 
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Event Date

Domtar began the OU-4 remedial action November 7, 2011

Domtar completed the remedial action at OU-4 February 1, 2012 

Domtar began long-term monitoring/completed remedial action at OU-2 June 2012

EPA completed the Site’s second FYR Report June 2, 2015
Domtar filed a Declaration of Perpetual Land Use Restrictions with the Martin 
County Register of Deeds September 23, 2016
The Site achieved the Sitewide Ready for Anticipated Use performance 
measure September 28, 2017

EPA completed the Site’s third FYR Report July 16, 2020
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APPENDIX D – INSTITUTIONAL CONTROLS
 
Figure D-1: Excerpt from the 2016 Declaration of Perpetual Land Use Restrictions 
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described in Deed Book As22 Page 96 in the Off.ice of the Register of Deeds for Martin County 
and in Deed Book 443~ Page 601 in the Offic.e of the Re.gister of Deeds for Washington County. 
The S i.te is composed of three areas.: 

l. Thal portjon of this tract or paroe-1 of land, which is the former location of a 
landfill (also known as Landfill. No. ] ) at the Site and is, referred to a,:s 1'0pera:bie 
Unit l'' or •fQU 1•• in the Consent De-cree entered on August 1;8, 2003 in the 
matter of Unile·d States of America v. Wryerhaeuser, Civil Action No. 4: OJ..:CV-
90..:H(3) U.S. District Court, Eas1ern District of North Carolina (""Area OU l ''}~ 

2. That portion of this tract or parcel of land, whlch is the former location of a 
Chloride· Plant at the Site and is referred to as •~Operable Unit 3" or .. OU 3" in the 
Consent Decref.l entered on. J·uly 27. 2004 in the matter of Un.ited States of 
America v .. Weyerhaeuser, Civil Action No. 4~ 04-CV-77-FL(l), U.S. District. 
Coun, Eastern Dis,trict of North Caro Una t"Area OUY;); and • 

3. That portion of this tract or parcet of hmd located immediately adj ocent to Welch 
Creek included in the 45 mile portion of the lower creek ext~nding 11pstr,eam 
from the Highway 64 bridge to its confluence with the Roanoke River referred to 
as •~Operable Unit 4" or "OU4" in the Consent Decree entered on January 7. 2009 
in the matter of United States of America v; Weyerhaeuser. Civil Action No. 4: 
08-CV=l 79-D. U.S. District Court, ~tem District of North Carolina ("Area 
OU4."). 

Th_e Site i~ also shown o~ Attachment A, w~ich is a ,WW_ plat that is ~onc~entl_ 1 y be.in.·_ g 
recorded with the De_clarat1on a.t Maip Book ~ Pa~ the Office ,of Register of Deeds 
for Martin County and Map Book _ _ Page _ _ 11l the Office of Register of De.eds for 
Washington County. 

For the purpos~ of protecting public health and the environment, Domtar Paper 
Company, LLC. hereby declare-s that all ef me Site shall be held, sold and conveyed subject to 
the following perpetual land use restrictions~ which shall run. with the land~ shall be binding on 
aU parties having any right, t.jtl,e or interest in the Site or any pan thereof~ their beir-s, suc~ors 
and assigns; and shaU, as provided in N.C.G.S. Section l 30A-310.3,(t), be enforceabfo without 
regard to lack of privit.y of estate, or contract, lack of benefit to particu]ar hm.d,, or inck of any 
property .interest in particular l,and. These restrictions shaU continue in perpetuity and cannot be 
amended or canceled unless and untn the Martin County Register of Deeds recei.i-es and records 
the written concurrence of the EPA and the Secretary of DEQ (or its successor iri function}, or 
his/her delegate. lf any provision of tllis I>edatadon is found to be unenforceable in any respect, 
the validity, iegaUty, and enfor,ceability of the remaining provisions shal1 not in any way be 
affected or· impaired, 

Page 2 of7 
U S-2.00~ 6648346 6 
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PKRPETUAL ~LAND US,E RESTRICTIONS 

1. Areas OU1 and OU3 of the Site sh.all be used exclusively for commercial and 
industrial purposes and shall not be used for c.bi]d care centers,, school, parb1• recreational areas, 
or athleµc fi.el.ds ex.ccpt for uses that have prior arpprovaJ of DEQ or its suc.cessorrs in function. 

2. No alte,ration. disturbance or removal of the· ,ex.isting soilt ,concrete, landscape and. 
contours sha1l oocur at. Areas OUl and Area OU3 of the Site without prior approval by DEQ or 
its successo[ in function, other than repair work for tninor disturbances due to nonnal wear and 
tear for industrial acti vitics and natural erosion or remc:::dial action. to existing underground pipe 
and plumbing inslal]ation or other :remedia1 activities. The Site sbali nof be u,ed for any new 
above~ or be:l,ow-ground construction or improvements (including. but not limited to. 11tiHties, 
roads, and ~idewalks) without prior approval by DEQ or its successor in function. 

3,. Dominion Power owns an ,e,asement. for a hig,h power tranffll ission line, which 
traverses Area OUl and whlch may resu1t in disturbance of Area OU I. Dominion Po""-er i.s 
required to repair iVlY disturbances to Are~ OUl . 

4. Groundwater beneath the Site shall not be used as a source qf potable or irrigation 
water~ The- installation of groundwater wd ls or other devices for access to groundwater for any 
purpose other than monito.ring groundwater quality is prohibited with.out prior approval by DEQ, 
or its successor in func.tion , 

5. Acthnties necessary to maintain the security of the Site, prevent human exposure to_ 
contaminated materials, and to pn::ven.t erosion of the contaminated soil at the Site are permitted, 
if approved .in advance by DEQ or its successor in function. 

6. With regard to Area OU4 of the Sire only: 

a. each person who o'W!ls any portion. of Area OU4. shaJ notify all future owners 
or tenant<,, of that portion of the presence of wastewater eorrtaminate.d solids along the 
bottom of Welch Creek a:nd the presence, of a sand cap over contaminated wastewater 
solids in the ups.trerun reach of Wekh Creek. 

b. no activities slta]) be conducted in the uplands areas adjacent to the upstream 
reaches of Wek:;h Creek (as depi.cted on Attachment A) that could impact. the integrity of 
the sa.nd cc;1p over contaminated \:WS'tewater solids (including. but not Hmited. to, a boat 
launch~ ramp or pier) without prior approval by DEQ or its successor in functi.on. 

c.. each person who owns any portion of the Site shal] cons.Ult with EPA and DEQ 
or Hs suceesso:r in function prior to undertaJdng any oons,trucdon activitie~ or 
improvements jn Area OU4, 

Page 3 of 7 
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7. Each person who-owns any portion of the Site sb.aU submh a letter fepdd; containing 
the ll.ot.ari.zed signature of the owner. in January ,of each year on or before January 31st, to the 
EPA Region 4 Superfund Division and the Superfund Section of the Division of Waste 
Management of DEQ, or its suocessor in function, confrnning ·that this Deda:nrtion is still 
rec.orded in the Office of lhe Martin Gounty Register of Deeds and i.n the Office of W,ashington 
County·Regist.er of Deeds and that activities and conditions at the Site remain in compliance \.Vith 
the land use restrictions herein. 

8. No person conducting, envirorunenml assessment or remediation at the Site, or 
involved in detenni.ning compliance v.1Jth. applicable land use restt:ictions,. at the direction of. or 
pursuantto a permit or order issued by, EPA and DEQ or its su.cc~ssor in function may be dented 
access to the Site forthe purpose of-conducting s,uch activities 

9, Each person who owns any portion of the Site shal] ,cause the instrument of any salt-, 
lease, grant. or other transfer of any interest in the Sit:e to include a provision expressly requiring 
the lessee, grantee. or transferee to comply with th.is Declairation. The failure to include such 
provision shall not affect the -validity or applicability of any !and; use restriction in this 
Declaration. 

REeRESENTATIONSA.ND WARRANTIES 

The oY!ner of the Sit.e her,eby represents and warrant~ to the other sign.atone~ hereto: 

that the o\Vne.r of the S itc is the sole owner of the Site .and that the owner o:f the Site holds 
fee s,imple title. to the Site free~ clear and unencumbered; or that the owner of tthe Site has 
provided to D~Q the names of ali other persons that own an interest in or hold an encumbrance 
to the Site and, have notified such persons of the o-wne.r of the Site• s intention to enter into this 
Declaration;; 

that the Oi\\rner of the Site has the power and autho-ri.ty to enter into this Declaratfon,. to 
grant the rights and interests herein provided and to carry out all obligations hereunder-; 
and 

that this Declaration win not llUllerially violate or ·contravene or -constitute a material 
default under any other agreement document. or instrument to which the owner of the 
Site is a party or by which the owrwr of the Site may be bound or affected. 

Page4 of7 
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ENFORCiEME,NI 

The above land 1,.1.se restrictions are an integral part of the remedy for the contamination at 
the Site. Adherence to the res,trictfons is necessary to protec,t public health and t!he e.nvironment. 
These land use restrictions shall be enforced by any own.er) operator, or other party responsible 
for any part of the Site. The abov,e land use r,estnctions may also be enforced by EPA ot DEQ 
through the remedies pl'Dvided in N.C.O.S. Chapte:r 130A Attide 1,, :Part 2 or by means ofa. civil 
action and may i:dso be enforced by any urut of local government having jurisdiction o"'er any 
part of the Site. Any attempt 'to cancel this, Declaration without the approval of EPA or its 
successor in function shall. oonstitute noncompliance with the corrective action measures 
approved by EPA for the She, and shaU be subject fo enfo:rtement by EPA to ·die full extent of 
the law. Fail.ure by any party required or ,authorized to enforce any ofthe above restrictions shall 
in no event be deemed a waiver of the right to do so thereafter as to the same violat~on o.r as to 
one occurring prior or subsequent thereto . 

. FUT · .RE SALES.. LEASES, CONVEYANCES AND TRANSFERS 

When arny portion of the S1ti is so ]d, ]e~sed, conveyed or transferred. pursuant to 
N.C.G.S .. Section 130A-3J0.8(e) the deed or o:ther instrument of transfer shall contain in the 
description section. in no smaller type than that used in the body of the deed or instrument , a 
statement that the real property belng sold~ leased, conveyed) or tranderred has been usc..>d as a 
hazardous substanoe or waste disposal site and a, reference by book and pag,e to the r~ordation 
of 'the Notice of [nactive H~dous Substance or Waste Disposal Site referenced in this 
Declaration. 

P.age 5 of7 
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OWNER SIGNATURE 

TN WITNESS WHEREOF, I execute these presents on this Iii d· ·-

By: ...--¥-_...a- -1--+--= ........ ~"""-''-"""'""'""~l 

Name:.._, ==-~==:....-- --- -=­
Tide: ---=Se,:,;c==..i'----- - ~--- ----+ 

STATE OF South Caro= 
COUNTY OF _~--~-a--______ : -

1, Traci,e Redmond, a. Notary Public. do he~by certify that Raz a:n L.. Theodoru 
per~~ I y apli.ared befo~ me this day. produ~e<i proper identification in. the form of 
a., . h/US' ~5-e . and declared. that he 1s the Sec.r~ of Domtar Paper Company 
LLC and that by authority duty given, and as the act of Dorn.tar Paper Company LLC, he has 
1,igned this Oedamtion. 

WIJNJ;SS my bond and olfu:ial 8eal thl~::?.bor, 2016, _- - _ 

~~ ~z::.::::,e>--=--•✓ - -

S2003 6M!.l.346 6 

M't OOM..,.,..EXPIR!!8; 
.u.,18,2.f,DS 
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APPROVAL J\ND CRRTIFICAJlQN OF THE tiQRTH CAROLINA DEPARTMENT 
OF !ENVIRONMEfIT AND NATURAL RESOURCES 

The forego,i,ng DecJaration of P,erpetual Land Use Restrictions is hereby .approved and 

By: .-· .. ~ 
certified. ~ ... 

~ J:- : •ati:;;.eso-· -n,-L--.11G;....=--. Ch-ie_f_~----

STA. T. E OF N.ORi:~,mOLINA 
COUNTY OF_.:.;~~· '=:;;...._- ~ -

Superfund Secti.on 
:Division of Waste Management 
_ orth. Caro] iM Depanment of Err~itonment and 
Natural Resources 

I. Jri.+lt\ }Ml/\ ( Wll . a Notary Public, do hereby ,certify that 
1 ,ro~TI. t~.i:+::;u:ne: JJ ',personally -appeared before. me this day. 

produ,ced proper identification in tlle form of O,.k:J't:l\'f. f-i~ , and ,signed, this 
Decimation. 

WITN • s my hand and official seal thlo 2l:)_ day o= 2~{ 

~ ~A~ 
N7tary Public, 

My Cammisston expires: :!Q.n\Yl W\ 2JJ i'Z£l'~ · 

'[SEA , ] 

. 
KAl"HlEEN LANCE 

_. NOTARY PUSLIC -
WA~E COUNTY,, N.C., 

Page 7 of 7 
US::roo8 66483~6 6 



E-1 

APPENDIX E – PRESS NOTICE 
 

EPA to review cleanups at 47 Southeast Superfund Sites this year  

Contact: EPA Region 4 Press Office - (404) 562-8400, region4press@epa.gov 

ATLANTA (October 30, 2024) – Today, the U.S. Environmental Protection Agency (EPA) announced that 
comprehensive reviews will be conducted of completed cleanup work at 47 Superfund sites in the Southeast. 

The sites, located in Alabama, Florida, Georgia, North Carolina, South Carolina, and Tennessee, will undergo a 
legally required Five-Year Review to ensure that previous remediation efforts at the sites continue to protect 
public health and the environment. 

"Five-Year Reviews are an integral part of the site remediation process because they help make sure remedies 
are still protective," said Acting Regional Administrator Jeaneanne Gettle. "The Southeast Region will benefit 
tremendously from the full restoration of Superfund sites, which can become valuable parts of the community 
landscape." 

The Superfund Sites where EPA will conduct Five-Year Reviews in 2025 are listed below. The web links provide 
detailed information on site status as well as past assessment and cleanup activity. Once the Five-Year Review is 
complete, its findings will be posted in a final report at https://www.epa.gov/superfund/search-superfund-five-
year-reviews. 

Alabama 

ANNISTON ARMY DEPOT (SOUTHEAST INDUSTRIAL AREA)

ANNISTON PCB SITE (MONSANTO CO) 

TRIANA/TENNESSEE RIVER 

Florida 

AGRICO CHEMICAL CO. 

ARKLA TERRA PROPERTY 

BROWN'S DUMP 

CHEMFORM, INC.  

HIPPS ROAD LANDFILL 

HOMESTEAD AIR FORCE BASE 

U . S . ENVIRONMENTAL PROTECTION AGENCY 

NEWS RE~EASE 
EPA . GOV / NEWSROOM 
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JACKSONVILLE ASH SITE 

JJ SEIFERT MACHINE 

MADISON COUNTY SANITARY LANDFILL 

NORTHWEST 58TH STREET LANDFILL 

PEAK OIL CO./BAY DRUM CO. 

PETROLEUM PRODUCTS CORP. 

PIONEER SAND CO. 

SANFORD DRY CLEANERS 

SANFORD GASIFICATION PLANT 

SHERWOOD MEDICAL INDUSTRIES 

STANDARD AUTO BUMPER CORP. 

STAUFFER CHEMICAL CO (TAMPA) 

STAUFFER CHEMICAL CO. (TARPON SPRINGS) 

YELLOW WATER ROAD 

 Georgia 

MONSANTO CORP. (AUGUSTA PLANT) 

North Carolina 

CHARLES MACON LAGOON AND DRUM STORAGE  

CAMP LEJEUNE MILITARY RES. (USNAVY) 

CAROLINA TRANSFORMER CO. 

DAVIS PARK ROAD TCE

FCX, INC. (WASHINGTON PLANT) 

JFD ELECTRONICS/CHANNEL MASTER 

SIGMON'S SEPTIC TANK SERVICE  

WEYERHAEUSER CO PLYMOUTH WOOD TRTNG PT  

South Carolina 

AQUA-TECH ENVIRONMENTAL INC (GROCE LABS) 

MACALLOY CORPORATION 

PARA-CHEM SOUTHERN, INC. 

PARRIS ISLAND MARINE CORPS RECRUIT DEPOT 



E-3 

SANGAMO WESTON, INC./TWELVE-MILE CREEK/LAKE HARTWELL PCB CONTAMINATION

SAVANNAH RIVER SITE (USDOE)

SCRDI DIXIANA

TOWNSEND SAW CHAIN CO.

Tennessee

CARRIER AIR CONDITIONING CO.

ICG ISELIN RAILROAD YARD

MALLORY CAPACITOR CO.

MILAN ARMY AMMUNITION PLANT

NORTH HOLLYWOOD DUMP

SIXTY-ONE INDUSTRIAL PARK

WRIGLEY CHARCOAL PLANT

Background

Throughout the process of designing and constructing a cleanup at a hazardous waste site, EPA's primary goal is 
to make sure the remedy will be protective of public health and the environment. At many sites, where the 
remedy has been constructed, EPA continues to ensure it remains protective by requiring reviews of cleanups 
every five years. It is important for EPA to regularly check on these sites to ensure the remedy is working 
properly. These reviews identify issues (if any) that may affect the protectiveness of the completed remedy and, 
if necessary, recommend action(s) necessary to address them.

There are many phases of the Superfund cleanup process including considering future use and redevelopment at 
sites and conducting post cleanup monitoring of sites. EPA must ensure the remedy is protective of public health 
and the environment and any redevelopment will uphold the protectiveness of the remedy into the future.

The Superfund program, a federal program established by Congress in 1980, investigates and cleans up the most 
complex, uncontrolled, or abandoned hazardous waste sites in the country and endeavors to facilitate activities 
to return them to productive use. In total, there are more than 280 Superfund sites across the Southeast.

More information:

EPA's Superfund program: https://www.epa.gov/superfund  

EPA.GOV 

0 
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APPENDIX F – INTERVIEW FORMS
WEYERHAEUSER CO. PLYMOUTH WOOD TREATING PLANT  

SUPERFUND ALTERNATIVE APPROACH SITE  
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Weyerhaeuser Co. Plymouth Wood Treating Plant 

EPA ID: NCD991278540 

Interviewer name: Melissa Oakley Interviewer affiliation: Skeo 

Subject name: Michelle Hays Subject affiliation: TRC 

Subject contact information: mhays@trccompanies.com  

Interview date: 1/13/2025 Interview time:

Interview location:  

Interview format (circle one):   In Person Phone          Mail          Email          Other:

Interview category: O&M Contractor 
 
1. What is your overall impression of the project, including cleanup, maintenance and reuse activities 

(as appropriate)? 

My overall impression of each OU is positive.  All OUs have been in post-remedy performance 
monitoring for over 12 years with minimal impact to the environment and Mill operations.  Cleanup 
activities have shown success since performance monitoring began.      

 
2. What is your assessment of the current performance of the remedy in place at the Site? 

 
Data suggests the remedies have been successful in reducing concentrations across the monitored 
environmental media within each OU with no incremental risk to human health and minimal risk to 
ecological health.        
 

3. What are the findings from the monitoring data? What are the key trends in contaminant levels 
that are being documented over time at the Site? 
 
 OU-1- Landfill No.1: Groundwater is monitored for 2,3,7,8-substituted polychlorinated dibenzo-p-
dioxin/dibenzofuran (2,3,7,8-PCDD/PCDFs) while wetland soil has been monitored for chromium 
and mercury. Groundwater concentrations of dioxins (International Toxicity Equivalent 
Concentration; I-TEQ) remain consistent with historical observations and the 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) congener remains below detection limit in 
groundwater samples; therefore, it was recommended the groundwater sampling be conducted 
once in the next five-year period. With respect to chromium and mercury in wetland soil, the 
concentrations have decreased since 2005, such that each sampling location was below the 
ecological cleanup criteria for three consecutive events in Year 19 (2023); therefore, 
discontinuation of wetland soil sampling is recommended. Inspections are also conducted of the 
landfill cap and will continue on a quarterly basis with annual reporting.      
 
OU-2 – Lower Roanoke River: Sediment fine-layer coring was conducted in Years 1 (2012), 4 (2015), 
12 (2023). Sediment samples were analyzed for 2,3,7,8-PCDD/PCDFs. Sediment data are consistent 

C) 
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with historical observed ranges and each fine-layer core sample throughout the performance 
monitoring have been well below the remedial goal of 1 part per billion with higher concentrations 
observed at depth. Therefore, surficial sediments do not pose an ecological risk. Since the criteria 
of the Remedial Design/Remedial Action Workplan have been satisfied, it is recommended that 
sediment fine-layer coring is no longer performed within OU-2.      
Surface water samples were collected for 2,3,7,8-PCDD/PCDFs comparison to North Carolina water 
quality standards consistent with USEPA Method 1613B and Region 4 SOPs. USEPA Method 1613B 
is identified in the North Carolina Surface Water and Wetland Standards (15A NCAC 02B.0103) by 
reference to 40 CFR Part 136. Dioxin fingerprinting established during the Remedial Investigation 
found that high relative concentrations of 2,3,7,8-tetrachlorodibenzo-furan (2,3,7,8-TCDF) 
distinguish Mill influences, while high relative concentrations of octachlorodibenzo-p-dioxin 
(OCDD) distinguished non-Mill related influences. The predominant congener in OU-2 surface 
water has consistently been OCDD, which represents natural background sources and not Mill-
influenced sources. Since performance monitoring began, no detections of 2,3,7,8-TCDD or 2,3,7,8-
TCDF have been detected. Additionally, trend tests were conducted and found no statistically 
significant trend and no statistically significant difference between upstream and downstream 
samples. Therefore, it is recommended that surface water be sampled once in the next five-year 
period.     
 
Fish tissue, which have been separated into fillet and whole fish composite samples, are analyzed 
for 2,3,7,8-PCDD/PCDFs. Since performance monitoring began in OU-2, fillet (edible portion) 
composites, with the exception of one 2013 bottom feeder (common carp), have been below the 
North Carolina fish consumption advisory level of 4 parts per trillion, satisfying the human health 
risk. Additionally, the whole fish composite concentrations have been below the consumption 
advisory since performance monitoring began and have shown a decreasing trend since the 
Remedial Investigation, suggesting the remedy is successful in protecting ecological receptors. It is 
recommended fish tissue sampling be performed once in the next five-year period. The summary of 
nearby ecological conditions is performed annually. Going forward, it is recommended this desktop 
review be completed in conjunction with the surface water and fish tissue sampling proposed once 
in the next five-year period.    

 
OU-3 - Former Chlorine Plant: Groundwater is monitored for mercury and has shown stable to 
decreasing trends. It is recommended that monitoring wells above the North Carolina groundwater 
quality standard (15 NCAC 02L.0202, effective April 1, 2022; the 2L Standard) be monitored once in 
the next five-year period. Additionally, it is recommended that the surface containment feature 
continued to be inspected and reported on annually.   
 
OU-4 – Welch Creek: The sediment cap is sampled for 2,3,7,8-PCDD/PCDFs and the I-TEQ is 
calculated. In Year 12 (2023), TOC was also analyzed at the request of USEPA. Dioxin (I-TEQ) 
concentrations in sediment have consistently been below the Remedial Goal (1 ppb) for individual 
samples and the Remedial Goal for the calculated surface weighted area concentration ( 0.41 ppb).  
It is recommended that 2,3,7,8-PCDD/PCDFs be sampled once in the next five-year period.  
Performance monitoring core samples exhibited TOC concentrations with the highest to lowest 
values within the same segment, in upstream portion of the remedy. Since there are no baseline 
criteria for comparison, and direct measurement of benthic and fish tissue have been collected 
post-remedy, it is recommended that the sediment sampling for TOC no longer be performed.   
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Surface water samples were collected for 2,3,7,8-PCDD/PCDFs comparison to North Carolina water 
quality standards consistent with USEPA Method 1613B and Region 4 SOPs. USEPA Method 1613B 
is identified in the North Carolina Surface Water and Wetland Standards (15A NCAC 02B.0103) by 
reference to 40 CFR Part 136. Surface water samples were also collected for metals, total 
suspended solids, volatile suspended solids, dissolved organic carbon, and total organic carbon.  
Dioxin fingerprinting established during the Remedial Investigation found that high relative 
concentrations of 2,3,7,8-TCDF distinguish Mill influences, while high relative concentrations of 
OCDD distinguished non-Mill related influences. The predominant congener in OU-4 surface water 
has consistently been OCDD, which represents natural background sources. Since performance 
monitoring began, no detections of 2,3,7,8-TCDD or 2,3,7,8-TCDF have been detected. Additionally, 
trend tests were conducted and found no statistically significant trend and no statistically 
significant difference between upstream and downstream samples. The metals and general 
chemistry concentrations have been consistent and in alignment with values from anoxic, coastal, 
slow-water environments. Therefore, it is recommended that surface water be sampled once in the 
next five-year period. 
 
Benthic tissue sampling was performed in Years 2 (2013), 3 (2014), 5 (2016), and 12 (2023) of 
performance monitoring. The total number of taxa observed in the reference location and the 
downstream thalweg location are approaching the total taxa observed during pre-remedy 
implementation. Dioxin (I-TEQ) concentrations in benthic invertebrate tissues were similar to 
previous sampling events post-remedy implementation and well below concentrations observed 
pre-remedy. Given the recolonization in the benthic macroinvertebrates, and the dioxin 
concentrations, no further benthic sampling is recommended.  
 
Fish tissue, which have been separated into fillet and whole fish samples, are analyzed for 
2,3,7,8-PCDD/PCDFs. Since performance monitoring began in OU-4, fillet samples from both 
bottom feeders and large and small forage fish have been below the NC consumption advisory 
threshold (4 ng/kg) with few exceptions. The majority of whole fish concentrations, which are not 
considered edible for humans, have also been below the fish tissue consumption advisory 
threshold concentration since performance monitoring began. The fish tissue concentrations in 
edible fish have consistently been below the human health fish tissue consumption advisory and a 
downward trend has been observed post remedy in fish from multiple feeding guilds as well as in 
surface water and sediment, suggesting the remedy is successful in protecting ecological receptors.  
Therefore, it is recommended that fish tissue sampling be performed once in the next five years   
Additional summaries and analyses were provided in the 2023 annual reports submitted in  
early 2024.     
 

4. Is there a continuous on-site O&M presence? If so, please describe staff responsibilities and 
activities. Alternatively, please describe staff responsibilities and the frequency of site inspections 
and activities if there is not a continuous on-site O&M presence. 
 
Yes, the facility is an active Mill with an environmental department and on-site general contractor.  
Domtar staff inspect OU-1 on a quarterly basis and the grass-covered portion of the landfill is 
mowed during the growing season by the on-site contractor. The surface cap at OU-3 is formally 
inspected annually; however, environmental staff are in the area regularly to perform routine 
duties. The OU-2 and OU-4 units are not on an inspection or maintenance schedule by Domtar staff 
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due to the nature of the units, a river and a creek, respectively. These OUs are inspected by TRC 
staff during site visits once every five years in accordance with the USEPA approved PSVP.      

5. Have there been any significant changes in site O&M requirements, maintenance schedules or 
sampling routines since start-up or in the last five years? If so, do they affect the protectiveness or 
effectiveness of the remedy? Please describe changes and impacts. 

There have not been any significant changes in the O&M requirements since remedy 
implementation.     

6. Have there been unexpected O&M difficulties or costs at the Site since start-up or in the last five 
years? If so, please provide details. 

No, there have not been unexpected O&M difficulties or significant costs in the last five years.   
 
7. Have there been opportunities to optimize O&M activities or sampling efforts? Please describe 

changes and any resulting or desired cost savings or improved efficiencies. 
 
Yes. Given reduction in concentrations in environmental media in each OU, sampling frequencies 
have been reduced and further reductions have been recommended and submitted to the USEPA 
for review and approval in this five-year review period.   
OU-1 – Landfill No.1: Discontinuation of the soil sampling was recommended in Year 19 (2023) 
because the criteria have been met.   
OU-2 - Lower Roanoke River: Discontinuation of the fine layer coring was recommended in Year 12 
(2023) because the criteria have been met. Fish tissue and surface water monitoring is still 
recommended to be sampled once in the next five-year period, which was a recommendation 
during the last five-year review that has not yet been formally approved by the USEPA. A request to 
reduce the annual reporting requirements of the ecological conditions was made in Year 12 (2023).    
OU-3 – Former Chlorine Plant: It was recommended in Year 19 (2023) report to reduce the number 
of monitoring points due to decreased concentrations and reduce the sampling from biennial to 
once in the next five years. 
OU-4 – Welch Creek: A formal agreement was not reached with the USEPA regarding the sampling 
frequency of sediment, surface water or fish tissue during the last five-year review. It was again 
recommended that this media is sampled once in the next five-year period in the Year 12 (2023) 
report. It was also recommended in the Year 12 (2023) report that benthic tissue sampling be 
discontinued because the criteria have been met.         

 
8. Do you have any comments, suggestions or recommendations regarding O&M activities and 

schedules at the Site?  

None at this time. The next sampling event is proposed for 2027 in each OU, concurrent with the 
Mill’s NPDES fish tissue sampling requirement.   

9. Do you consent to have your name included along with your responses to this questionnaire in the 
FYR report? Yes  
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WEYERHAEUSER CO. PLYMOUTH WOOD TREATING PLANT
SUPERFUND ALTERNATIVE APPROACH SITE

FIVE-YEAR REVIEW INTERVIEW FORM 
Site Name: Weyerhaeuser Co. Plymouth Wood Treating Plant 

EPA ID: NCD991278540 

Interviewer name: Melissa Oakley Interviewer affiliation: Skeo 

Subject name: Kari Cahoon Subject affiliation: Domtar

Subject contact information: kari.cahoon@domtar.com 

Interview date: 1/17/25 Interview time: 

Interview location:  
Interview format (circle one):   In Person Phone          Mail          Email          Other:

Interview category: Potentially Responsible Party (PRP)

1. What is your overall impression of the remedial activities at the Site? 

Well done
 
2. What have been the effects of this Site on the surrounding community, if any?  

None 
 
3. What is your assessment of the current performance of the remedy in place at the Site? 

Successful  
 
4. Are you aware of any complaints or inquiries regarding environmental issues or the remedial action 

from residents since implementation of the cleanup?  

No  
 
5. Do you feel well-informed regarding the Site’s activities and remedial progress? If not, how might 

EPA convey site-related information in the future?  

Yes  
 
6. Do you have any comments, suggestions or recommendations regarding the management or 

operation of the Site’s remedy?  

No 
 
7. Do you consent to have your name included along with your responses to this questionnaire in the 

FYR report?  

Yes 

C 
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WEYERHAEUSER CO. PLYMOUTH WOOD TREATING PLANT
SUPERFUND ALTERNATIVE APPROACH SITE

FIVE-YEAR REVIEW INTERVIEW FORM 
Site Name: Weyerhaeuser Co. Plymouth Wood Treating Plant 

EPA ID: NCD991278540 

Interviewer name: Melissa Oakley Interviewer affiliation: Skeo 

Subject name: Beth Hartzell Subject affiliation: NC DEQ

Subject contact information:  

Interview date:  Interview time: 

Interview location:  
Interview format (circle one):   In Person Phone          Mail          Email          Other:

Interview category: State Agency 

1. What is your overall impression of the project, including cleanup, maintenance and reuse activities 
(as appropriate)?   

The maintenance at the site is going very well. Domtar and their contractor are vigilant about doing 
required activities. 

 
2. What is your assessment of the current performance of the remedy in place at the Site?   

The remedy is effective and well maintained.
 
3. Are you aware of any complaints or inquiries regarding site-related environmental issues or 

remedial activities from residents in the past five years?  
 
No. 

 
4. Has your office conducted any site-related activities or communications in the past five years? If so, 

please describe the purpose and results of these activities.   
 
No. 

 
5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s remedy?  

 
No. 

 
6. Are you comfortable with the status of the institutional controls at the Site? If not, what are the 

associated outstanding issues?   
 
Yes. Domtar and their contractor are prompt in sending the annual certification of the LURs. 

 

(_ _) 
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7. Are you aware of any changes in projected land use(s) at the Site?  

No. 
 
8. Do you have any comments, suggestions or recommendations regarding the management or 

operation of the Site’s remedy?   

No.   
 
9. Do you consent to have your name included along with your responses to this questionnaire in the 

FYR report?   

Yes. 
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APPENDIX G – SITE INSPECTION CHECKLIST
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 

I.  SITE INFORMATION 
 

Site Name: Weyerhaeuser Co. Plymouth Wood 
Treating Plant Date of Inspection: 12/4/2024 

Location and Region: Plymouth, NC, Region 4  EPA ID: NCD991278540 

Agency, Office or Company Leading the Five-Year 
Review: EPA Weather/Temperature: Sunny and 40 degrees 

Remedy Includes: (check all that apply) 
Landfill cover/containment    Monitored natural attenuation 
Access controls     Groundwater containment 
Institutional controls       Vertical barrier walls 
Groundwater pump and treatment 
Surface water collection and treatment 
Other: The remedy for OU-3 includes an asphalt cap. The remedy for OU-2 included installation of 

a thin sand cap over contaminated sediment. Monitoring of groundwater, sediment, fish tissue and 
surface water are performed to assess the effectiveness of remedial components. 

Attachments:  Inspection team roster attached  Site map attached 

II. INTERVIEWS (check all that apply) 

1. O&M Site Manager    Michelle Hays 
Name 

TRC
Affiliation 

     
Date 

Interviewed  at site   via email   by phone    Phone:    
Problems, suggestions  Report attached: FYR interviews are summarized in section IV of this Report. 
Completed interview forms are included in Appendix F. 

2.  O&M Staff                           
Name 

    
Title 

     
Date 

 Interviewed  at site   at office   by phone    Phone:       
 Problems/suggestions  Report attached:    

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices). Fill in all that apply. 

 
Agency NC DEQ 
Contact Beth Hartzell  

Name 
NC DEQ
Affiliation 

     
Date 

     
Phone

Problems/suggestions  Report attached: FYR interviews are summarized in section IV of this 
Report. Completed interview forms are included in Appendix F.
 

 

4. Other Interviews (optional)   Report attached: FYR interviews are summarized in section IV of this 
Report. Completed interview forms are included in Appendix F. 

Kari Cahoon, Domtar 

      

III. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 

1. O&M Documents 

~ ~ 
~ □ 
□ ~ 
□ 
□ 
~ 

□ □ 

- -

□ ~ □ -
□ 

- - -

□ □ □ -
□ 

- -

□ 

□ 
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O&M manual   Readily available  Up to date  N/A 

As-built drawings  Readily available  Up to date  N/A 

Maintenance logs Readily available Up to date N/A

Remarks: All O&M documents are stored electronically. 
 

2. Site-Specific Health and Safety Plan  Readily available       Up to date        N/A 

Contingency plan/emergency response 
plan  

Readily available Up to date N/A

Remarks: Both Domtar and TRC have their own site-specific health and safety plans, which are 
available electronically and in hard copy format.

 

3. O&M and OSHA Training Records  Readily available       Up to date        N/A 

Remarks: Domtar performs an annual on-site safety training, which covers relevant OSHA topics. Site 
contractors are certified in OSHA as required by their respective companies. 

4. Permits and Service Agreements 

Air discharge permit   Readily available  Up to date  N/A 

Effluent discharge  Readily available  Up to date  N/A 

Waste disposal, POTW  Readily available  Up to date  N/A 

Other permits:        Readily available  Up to date  N/A 

Remarks: While not related to the Site's remedy, Domtar's wastewater discharges are regulated by 
the facility's NPDES permit. 

 

5. Gas Generation Records  Readily available       Up to date        N/A 

Remarks:       
 

6. Settlement Monument Records  Readily available       Up to date        N/A 

Remarks: There are no settlement monuments located at the OU-1 landfill. However, Domtar 
performs visual inspections and aerial surveys of the landfill, which assess the landfill surface. The 
last aerial survey was performed in 2014. 

 

7. Groundwater Monitoring Records   Readily available       Up to date        N/A 

Remarks: TRC submits groundwater monitoring data to EPA in OU-specific monitoring reports. 
 

8. Leachate Extraction Records  Readily available       Up to date        N/A 

Remarks:       
 

9. Discharge Compliance Records  

Air   Readily available  Up to date  N/A 

Water (effluent)  Readily available  Up to date  N/A 

Remarks: While not related to the Site's remedy, Domtar maintains facility effluent discharge records 
as required by their NPDES permit. 

 

10. Daily Access/Security Logs  Readily available       Up to date        N/A 

Remarks: Access to the Domtar facility is monitored by manned guard houses at facility entrances 
and exits. Guards ensure every person that enters or exits the facility either has an employee ID 
badge or a visitor’s pass. 

 

IV.  O&M COSTS 

~ ~ ~ □ 

~ ~ ~ □ 

~ ~ ~ □ 

~ ~ □ 

~ ~ ~ □ 

~ ~ □ 

□ □ □ ~ 

~ ~ ~ □ 

□ □ □ ~ 

□ - □ □ ~ 

□ □ ~ 

-
□ □ ~ 

~ ~ □ 

□ □ ~ 

-

□ □ □ ~ 

~ ~ □ □ 

~ ~ □ 
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1. O&M Organization 

State in-house  Contractor for state 

PRP in-house Contractor for PRP

Federal facility in-house  Contractor for Federal facility 

Domtar has contracted TRC to perform remedy-related monitoring activities, and General 
Maintenance Incorporated to perform landfill maintenance activities, such as grading and mowing. 

 

2. O&M Cost Records  

Readily available  Up to date 

Funding mechanism/agreement in place        Unavailable 

Original O&M cost estimate:        Breakdown attached 

Total annual cost by year for review period if available 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                         Date 

To:       

        Date 

      

Total cost 

 Breakdown attached 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 

 Describe costs and reasons: Not applicable. 

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing Damaged  Location shown on site map       Gates secured       N/A 

 Remarks: All remedy-related fencing appeared to be in good condition. Gates are secured with locks. 

B.  Other Access Restrictions 

1. Signs and Other Security Measures  Location shown on site map  N/A 

 Remarks: Signs displaying remedy-related information and warnings are posted throughout the Site.  
Guard gates and fencing also restrict unauthorized access to the Site. One warning sign was observed to 
be missing at Welch Creek during the FYR site inspection. The PRP made a note to replace it. 

C.  Institutional Controls  

□ □ 

□ ~ 

□ □ 

~ 

□ □ 

□ ~ 

-□ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

~ □ 

□ ~ □ 

□ □ 
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1. Implementation and Enforcement 

Site conditions imply ICs not properly implemented    Yes      No  N/A 

Site conditions imply ICs not being fully enforced   Yes  No N/A

Type of monitoring (e.g., self-reporting, drive by): 

Frequency:       

Responsible party/agency: Domtar (PRP) 

Contact                         

 Name Title Date Phone 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No N/A 

Specific requirements in deed or decision documents have been 
met 

 Yes  No N/A 

Violations have been reported Yes No N/A

Other problems or suggestions:   Report attached 

 
 

2. Adequacy  ICs are adequate  ICs are inadequate   N/A 

Remarks: In 2016, Domtar filed a Declaration of Perpetual Land Use Restrictions with the Martin County 
Register of Deeds office. That document, in conjunction with restrictions and notifications implemented 
previously, meet the institutional control requirements. 

D.  General 

1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 

Remarks:       

2. Land Use Changes On-Site  N/A 

Remarks: On-site land use has not changed. The gravel portion of the OU-1 landfill cap remains a storage 
area for contractor equipment. OU-3 is located within the Domtar facility and consists of an area 
covered with an asphalt cap. Industrial activities occur outside of Site OUs. Domtar was acquired by 
Paper Excellence since the previous FYR was finalized. 

3. Land Use Changes Off-Site  N/A 

Remarks:       

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads Damaged   Location shown on site map  Roads adequate  N/A 

Remarks:       

B.  Other Site Conditions 

Remarks:       

VII.  LANDFILL COVERS      Applicable    N/A 

A.  Landfill Surface 

1. Settlement (low spots)  Location shown on site map  Settlement not evident 

Area extent:       Depth:       

□ ~ □ 
□ ~ □ 

-
-

- - - -

□ □ ~ 

□ □ ~ 

~ □ □ 

□ □ ~ 

□ 

~ □ □ 

□ ~ 

-
□ 

~ 

-

~ □ 

□ ~ □ 

-

-
~ □ 

□ ~ 

- -
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Remarks:       
 

2. Cracks Location shown on site map Cracking not evident

Lengths:       Widths:       Depths:       

Remarks:       
 

3. Erosion Location shown on site map Erosion not evident

Area extent:       Depth:       

Remarks:       
 

4. Holes  Location shown on site map  Holes not evident 

Area extent:       Depth:       

Remarks:       
 

5. Vegetative Cover  Grass  Cover properly established 

No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks:       
 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 

Remarks: The gravel portion of the landfill cap appeared to be in good condition. 
 

7. Bulges  Location shown on site map  Bulges not evident 

Area extent:       Height:       

Remarks:       
 

8. Wet Areas/Water Damage
  

 Wet areas/water damage not evident 

Wet areas  Location shown on site map Area extent:       

Ponding  Location shown on site map Area extent:       

Seeps  Location shown on site map Area extent:       

Soft subgrade  Location shown on site map Area extent:       

Remarks:       

9. Slope Instability  Slides  Location shown on site map 

No evidence of slope instability 

Area extent:       

Remarks:       
 

B.  Benches   Applicable N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

C.  Letdown Channels   Applicable N/A 

(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

-
□ IZI 

- - -

-
□ IZI 

- -

-
□ IZI 

- -

-
□ IZI 

□ □ 

-
□ 

□ IZI 
- -

-
IZI 

□ □ -
□ □ -
□ □ -
□ □ -

-
□ □ 

IZI 
-

-
□ IZI 

□ IZI 
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D.  Cover Penetrations   Applicable N/A 

1. Gas Vents Active Passive

Properly 
secured/locked 

 Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

2. Gas Monitoring Probes

Properly 
secured/locked 

 Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

3. Monitoring Wells (within surface area of landfill) 

Properly 
secured/locked 

 Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: No monitoring wells are located within the surface of the OU-1 landfill. Only two 
monitoring wells (CP-06-1 and CP-06-2) are located within the subsurface barrier wall at OU-3. The 
wells are flush with the surface of the asphalt cap and appeared to be in good condition.  

 

4. Extraction Wells Leachate  

Properly 
secured/locked 

 Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

5. Settlement Monuments  Located  Routinely surveyed N/A 

Remarks:       
 

E.  Gas Collection and Treatment               Applicable   N/A 

F.  Cover Drainage Layer   Applicable N/A 

1. Outlet Pipes Inspected  Functioning  N/A 

Remarks:       
 

2. Outlet Rock Inspected  Functioning  N/A 

Remarks: Stormwater outfalls for the gravel portion of the landfill appeared to be in good condition. 
 

G.  Detention/Sedimentation Ponds Applicable   N/A 

H.  Retaining Walls   Applicable N/A 

I.  Perimeter Ditches/Off-Site Discharge  Applicable  N/A 

VIII.  VERTICAL BARRIER WALLS        Applicable    N/A 

1. Settlement  Location shown on site map  Settlement not evident 

Area extent:       Depth:       

IZI □ 

□ □ 

□ □ □ □ 

□ □ IZI 
-

□ □ □ □ 

□ □ IZI 
-

IZI IZI IZI IZI 

□ □ □ 

□ □ □ □ 

□ □ IZI 
-

□ □ IZI 
-

□ IZI 
IZI □ 

□ IZI 
-

IZI □ 

□ IZI 
□ IZI 

□ IZI 
IZI □ 

□ IZI 
- -
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Remarks:       
 

2. Performance Monitoring Type of monitoring: Performance of the OU-3 subsurface barrier wall is 
assessed by groundwater monitoring. 

 Performance not monitored 

Frequency:        Evidence of breaching 

Head differential:       

Remarks:       
 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable      N/A 

A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 

B.  Surface Water Collection Structures, Pumps and Pipelines Applicable  N/A 

C.  Treatment System   Applicable N/A 

D. Monitoring Data 

1. Monitoring Data  

 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained
  

 Contaminant concentrations are declining 

 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located  Needs maintenance  N/A 

Remarks: There is no MNA remedial component for site groundwater. Groundwater is monitored to 
assess the performance of other remedial components. All groundwater monitoring wells observed 
were properly secured and appeared to be in good condition. Surface water is monitored to assess the 
performance of the monitored natural recovery in Welch Creek and the LRR. 

 

X.  OTHER REMEDIES 
If there are remedies applied at the site and not covered above, attach an inspection sheet describing the 
physical nature and condition of any facility associated with the remedy. An example would be soil vapor 
extraction. 

XI.  OVERALL OBSERVATIONS 
A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed.  Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain 
contaminant plume, minimize infiltration and gas emissions). 
The remedy appears to be effective and functioning as designed. At OU-1, the landfill cover prevents 
exposure to contaminated soil and continued maintenance ensures that the cap remains effective. The 
landfill covers are well-maintained and appear to be in good condition. Fish consumption advisory signs 
posted along the LRR (OU-2) help prevent human exposure to potentially contaminated fish. At OU-3, 
the barrier wall and asphalt cap prevent exposure to contaminated subsurface soil and prevent the 
contaminated soil from acting as a source of groundwater and surface water contamination. The asphalt 
cap appeared to be intact and in good condition. At OU-4, the sand cap limits exposure to contaminated 
creek sediment from water flow and aquatic biota. Institutional controls are in place to protect the 
integrity of remedial components and to prevent unacceptable exposures to site-related contamination. 
The remedy appears to be effective and functioning as designed.  

B. Adequacy of O&M 

-

□ 

- □ 

-

-
~ □ 

□ ~ 

□ ~ 

□ ~ 

~ ~ 

~ ~ 

□ □ □ □ 

□ □ ~ 
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Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
The Site appears to be well-maintained. No major maintenance issues were identified during the site 
inspection. 

C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be 
compromised in the future.    
No early indicators of potential remedy problems were identified during the site inspection. 

D. Opportunities for Optimization
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
Based on monitoring results, TRC is proposing reductions in the frequency of certain monitoring 
requirements. EPA is aware of the request and will discuss options with the PRP and TRC following a 
review of the applicable monitoring data.
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APPENDIX H – SITE INSPECTION PHOTOS
 

Signage at the entrance to the gravel portion of the OU-1 cap 
 

The gravel portion of the OU-1 cap

This contractor laydown area is an EPA 
_ superfund site. 

We are required to maintain its integrity. 
Do not disturb the gravel cap in any way . 

.I:o~~,;i ~lease call the Environmental Department 
if you have any questions. 

252~793-8113 
. \ 
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Signage on the locking gate that restricts access to the grass-covered part of the OU-1 cap 

Signage on the locking gate that restricts access to the grass-covered part of the OU-1 cap 

N0PENETRATION , , 
0RANYOTHER 
ALTERATION 

OF THE SURFACE 
0FTHI8 

AREA IS PERMITTED co . •}-27 NTACT 
~.. 93-8825 
232-793 s1sa o,· ~s2-so9-2au 
252 793-884 or 252 66 l -1449 

8 or2s2-66t-1osa 
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Wells FL-10-1 and FL-10-2, outside the northern edge of the OU-1 landfill cap

 

 
 View of the grass-covered part of the OU-1 cap, looking southwest 
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View of the grass-covered part of the OU-1 cap, looking northeast 

 

 
Asphalt cap at the former chlorine plant (OU-3); the seam in the asphalt shows the location of the 

subsurface barrier wall 
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Flush-mounted groundwater monitoring well at OU-3 

 Welch Creek (above the sand cap) 
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Sign on the Welch Creek railroad trestle notifying anglers of the sediment remediation area

  

 
One of the “no trespassing” signs posted along the banks of Welch Creek 
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Sign on the Welch Creek pipe bridge notifying anglers of the sediment remediation area 

 

 
Signage at the Water Street Landing Boat Access Area, next to the LRR (OU-2)
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Fish consumption advisory sign posted at the Water Street Landing Boat Access Area 

 

 
View of the LRR (OU-2) at the Water Street Landing Boat Access Area (the Domtar facility  

is in the background) 
 

0 

WARNING 
Cattish and carp in the Roanoke River (from U.S. HWY 17 bridge 
near Wi\\iamston to mouth of Albemarle Sound), Albemarle Sound 
\irom Bui\ Bay to Harvey Point, west to mouth of Roanoke River and 
\o mouth of Chowan River at U.S. HWY 17 bridge), and Welch Creek 

9 
may contain low levels of dioxins. Women of childbearing age 
and children should not eat catfish or carp taken from this area 
until further notice. For all others, consumption of catfish and carp 
should be limited to no more than one meal per person per month. 

State Heal,h Director 0 
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APPENDIX I – DATA REVIEW MATERIALS
Figure I-1: OU-1 Monitoring Locations and 2023 Groundwater Contours

Source: the Site’s OU-1 Year 19 Annual Monitoring Report (January 2024)
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Table I-1: OU-1 Groundwater Monitoring Results, 2005 to 2023

NOR'll< LOC-ATIOM,'SAW'LE DA.lE 

PARAMETER 111 
CAROLINA 

D.RINKtNGWATER FUt1-1 FL-<IM FL-ct1""1 FL-4111 FL-Cl14 FL.01"' FL-01-1 
STANOAR011>" 111'15/05 11IOOI07 12/0llOt 11/11111 11/07113 11/Gt/18 0911&m 

Dioxins 
2,3, 7,8-T 0trachlorOOibonzo-p-dioxin .. <0.000000004 <0.000000004 <0.0000000098 <0.0000000104 <0.000000001 34 <0.00000000114 <0.0000000069 
1,2,3, 7 ,8-Pen.tachtorodibe.nzo-p-dioxin .. <0.000000004 <0.000000002 <0.000000049 <0.0000000521 <0.00000000112 <0.000000000485 <0.0000000238 
1,2,3, 4. 7, 8-Hexacnlo,od1benzo·p·d10xin - <0.000000006 <0.000000002 <0.000000049 <0,0000000521 <0.000000000999 <0.000000000249 <0.0000000238 
1,2.3,6. 7,8-Hexachlotodibenzo.p.dioxin - <0.000000006 <0.000000002 <0.000000049 <0.0000000521 <0.000000000988 <0.00000000029 <0.0000000238 
1.2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin - <0,000000006 0.000000006 <O 000000049 <0,0000000521 <O 000000000973 <0,000000000263 <0.0000000238 
1.2,3, 4.8, 7 ,8·Heptachlo1odibenzo·p-dioxin - 0.000000014 0.000000052 0.0000000208 BJ <0,0000000379 BJ u 0,00000000777 J 0,00000000445 BJ 0.00000000299 JK I 
1,2,3, 4.6, 7 .8,9-0ctachlorodibenzo-p-dioxin - 0.00000114 0.00000267 0.00000211 B 0.00000129 B 0.00000101 0.000000375 0.000000104 Ki 
2,3,7,8-Tetrachlorodibenzofuran - ·<0.000000003 <O 000000001 <O 0000000098 <0.0000000104 ·<0.0000000013 <0,000000000886 <O 00000000558 
1,2,3, 7 .8-Pentachlorodibenzof1.1ran - <0.000000004 <0.000000002 <0.000000049 <0.0000000521 ·<0.000000000951 <0.000000000504 <0.0000000238 
2,3,4, 7 ,8-Pentachtorodibenzofuran - <0.00000000& <O 000000002 <0.000000049 ,,0.0000000521 <0.000000000879 <0.000000000506 <0.0000000238 
1,2.3, 4, 7,8-Hexachlorodibenzofuran - ,,0.000000003 <O 000000004 <0.000000049 <0.0000000521 ·<0.000000000817 <0.000000000202 0.00000000104 J K i 
1,2 ,3,6, 7,8-Hexachlorodibenzofuran .. •00.000000003 <0.000000004 <0.000000049 <0.0000000521 <0.00000000066 <0.000000000203 0.000000000794 JK i 
1,2,3, 7 .8,9--Hexaclilorodibenzofuran - ·<0.000000003 <0.000000004 <0.000000049 <0.0000000521 <0.000000001 12 <0.000000000222 <0.0000000238 
2.3,4,6.7,8-Hexachlorodibenzofuran - , 0.000000003 ·<0.000000004 <0.000000049 <0.0000000521 <0.000000000733 <0.000000000194 <0.0000000238 
1,2,3,4,6, 7 ,8-Heptachlorodibenzofuran - ,,Q.000000003 <0.000000004 <0.000000049 <0.0000000521 <0.000000000769 <0.000000000371 BJ u 0.00000000697 JK I 
1,2.3, 4. 7,8.9 ,Heptachlorodibenzofuran - <0.000000003 <0.000000004 <0.000000049 <0.0000000521 <0.00000000114 <0.000000000266 BJK u <0.0000000238 
1,2.3, 4.6, 7 ,8,9-0ctachlorod:benzofuran - <0.000000005 0.000000006 <0.000000098 <0.000000104 <0.00000000221 <0.00000000923 BJK u 0.000000905 
2378TCDD TEQ EPA89 llntemationan'" 2.0E-10 1 3E-09 , 3.8E·09 2'.3E-09 1.3E-09 11E,09 42E-10 1.3E-09 

NOR'll< LOCATION/9AIIW'LE t1AfE 

PAR·AMETiR 111 CAROLINA. 

DRINKING WATER FL-01-l FIA1•2 FL-01-l FL-411•2 FL-411-2 FIA1-2 
STANDARDn~ 11/15/0& "11,98107 12/03/09 11 .. 7/13 11/0Q/18 D•Mt/23 

Dioxins 
2.3. 71 8-T etractilorodibenz.o·p-doxin - <0.000000007 <0.000000003 ·<0.00000000971 <0.0000000041 ·<0.00000000217 ·<0.0000000047 
1.2.3, 7 .8-Per;tachtorodibento•p-diox in - ,,0.000000005 <0.000000002 <0.0000000485 -,0.00000000453 JK u ,,o.000000000782 0.000000000754 J 
1.2,3, 4. 7,8-Hexachloroc!ibenzo.p.dbxin - ,,0.000000006 <O 000000002 ·<O 0000000485 ·<O 00000000587 JK u ·<0.000000000804 0.00000000137 JK I 
1,2,3,6, 7,8-Hexachlorodibenio-p-diox in - ,,0.000000006 <0.000000002 ·<0.0000000485 ·<0.00000000419 JK u ·<0.000000000851 ·<0.0000000235 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dio>in - • 00.000000006 <0.000000002 <0.0000000485 ,,o.00000000598 JK u ,,0.000000000812 0.000000000452 JK I 
1,2,3, 4,6, 7 ,8-Heptachlorodibenzo.p-dioxin - ·<0.000000007 <0.000000004 <O 0000000485 ·<0,00000000587 JK u ·<0.000000000503 BJK u 0.000000011 J 
1,2,3,4,6, 7 ,8,9-0ctachlorod:benzo-~ dioxin - 0.000000019 0.000000027 -, 0.0000000344 BJ u <0.000000032 BJK u .,o.ooooooooss4 BJ u 0.000000156 
2,3,7,8-T etrachlorodiOOnzofuran - <0.000000003 <0.000000002 <0.00000000971 <0.00000000221 <0.00000000131 ,-Q.0000000047 
1.2,3, 7 .8 -Pentachforodibenzoturan - <0.000000003 <0.000000001 <0.0000000485 <0.00000000218 ·<0.00000000105 ·<0.0000000235 
2,3,4, 7 ,8-Pentachtorodibenzofuran - <0.000000003 <0.000000001 <0.0000000485 <0.00000000423 JK u <0.0000000011 -<0.0000000235 
1,2,3, 4, 7,8-Hexachlo,odibenzofuran - <0.000000003 <O 000000001 <0.0000000485 0.00000000334 J <0.000000000502 <O. 0000000235 BJK u 
1,2,3, 6. 7,8-Hexachlorodibenzofuron - <0.000000003 <0.000000001 <0.0000000485 <0.00000000438 JK u <0.000000000499 0.000000000894 JK i 
1,2,3, 7 ,8,9-HexachlorodiOOnzofuran .. <0.000000003 <0.000000001 <0.0000000485 <0.0000000047 JK u <0.000000000575 <0.0000000235 
2,3,4,6,7,8-Hexachlo,od'ibenzofuran .. <0.000000003 <O 000000001 <0.0000000485 <0.00000000311 JK u <0.000000000512 <0.0000000235 
1,2,3, 4.6, 7 .8·Heptachlorodibenzofuran - <0.000000003 <0.000000003 <0.0000000485 <0.00000000495 JK u <0.00000000043 BJK u 0.0000000102 JK i 
1,2.3, 4. 7,8,9 -Heptachlorodibenzofuran - <0.000000003 <O 000000003 <0.0000000485 0.00000000279 J <0.000000000392 0.00000000286 J 
1 ,2,3, 4,6, 7 ,8,9-0ctachlorodibenzofuran - <0.000000007 <O 000000001 <0.0000000033 BJ u ·<0.0000000366 JK u <0,00000000994 BJ v 0.000000177 
2378TCDD TE" EPA89 llntemationa• ''I 2.0E-10 1.9E-11 2.7E-11 u.u 3.0!o•1U u.u 1.~>o-W 



I-3 

NORTH LOCATION/SA,..,LE DA 1E 

PAl!l:AMETER 111 
CAROUNA fDU_.5~11 

DRINKING WATER_ Fl-02-1 FL-112~ FL-02-1 FL-024 FL-G2-1 FL-112-1 FL-02-1 
STANDARD(!• 111'1S/fi 1111"1!5 11/09/07 12.93'1:19 111'11/11 11I0&'18 9M81'10ZS 

Dioxins 
2.3, 7,8-T etractilorcx!ibenzo.p-dioxin - ··<0.000000005 -<O 000000004 <0.000000003 -<0.0000000103 ·<0.0000000102 ·<0.00000000168 <0.00000000469 
1,2,3, 7 ,8-Pentachlorodibenzo-p-dioxin - .,0.000000004 <0.000000004 <O.OOOOOC:003 <0.0000000515 ·<0.000000051 -,0.000000000436 <0.0000000236 
1.2,'3, 4. 7,8--Hexachlorodibenzo-p-d10xIn - .. ,0.000000006 <0.000000006 <0.000000005 <O. 0000000515 <0.000000051 <0.000000000233 <0.0000000236 
1,2.3,6. 7,S.Hexachlorodibenzo ,p-dK>xln - <0.000000006 <0.000000006 <0.000000005 <0.0000000515 ·<0.000000051 <0.000000000265 JK u <0.0000000235 
1,2,3, 7 ,8,9--Hexachlorodibenzo-p-dioxin - -,o.ooooooooe <0.000000006 0.000000006 <0.0000000515 <0.000000051 <0.000000000356 JK u <O.OOOOOCX)235 
1.2.3, 4.6, 7 .8-Heplachlorodibenzo-p-dioxin - 0.000000009 0.000000007 0.000000089 <0.0000000515 <0.0000000391 BJ u <0.00000000611 BJK u 0,00000000408 J K I 
1,2,3, 4,6, 7 ,8,9-0ctachlo1<>d1benzo,p-diox,n - 0.000000488 0.000000385 0.0000050 1 0.0000000431 J 0.00000102 B 0.000000159 0.0000000695 
2,3, 7,8-T etrachlorodibenzofuran - <0.000000003 <0.000000003 <0.000000002 <O. 0000000103 <0.0000000102 <0.000000000833 <0.00000000767 
1.2,3, 7 ,8 -Pentachlorodibeozoluran - <0.000000003 <0.000000003 <0.000000001 <0,0000000515 <0.00000000331 JK u <0,000000000432 <0.0000000235 
2,3.4, 7 ,8-Pentachlorodibeozofuran - <0.000000003 <0.000000003 <0.000000001 <0.0000000515 <0.00::00000377 JK u <0.000000000457 <0.0000000236 
1,2,3, 4, 7,S.Hexachlorodicenzofllrao - <0.000000003 <O. 000000003 <O 000000001 <O. 0000000515 <0.000000051 <0.000000000396 JK u < 0.0000000235 
1,2,3,6, 7,S-Hexachlorodibenzofurao - <0.000000003 <0.000000003 <0.000000001 <0.0000000515 ·<0.000000051 <0,000000000414 JK u <0,0000000235 
1,2.3, 7 .6,9-Hexachlorodibenzofuran - <0.000000003 <0.000000003 <0.000000001 <0.0000000515 -,0.000000051 -,0.000000000443 BJK u <0.0000000236 
2,3,4,6,7,8-Hexachlorodibenzofurao - ·<0.000000003 <O 000000003 <0.000000001 <0.0000000515 -,0.000000051 <0.000000000237 «:0,0000000235 
1,2.3, 4,6, 7 ,8-Heptachlo,odibenzofurao - <0.000000002 <0.000000004 <0.000000003 <0,0000000515 ·<0.000000051 ·<0.00000000131 BJK u 0 .00000000514 J 
1,2,3,4. 7,8.9 -Heptachlo,odibenzofuran - -,0.000000002 <0.000000004 -,0.000000003 <O.OOOC:000515 -,0.00000005 1 <0.000000000309 BJ u 0.00000000117 J K I 
1.2,3, 4,6, 7 ,8,8-0ctachlorodibenzofuran - .. ,o.ooooooooa <0,00000001 <0,000000006 <0.000000103 <0.0000000403 BJ u ·<O 0000000145 BJ u 0.0000000791 
2378TCDD TEO EPA89 llntemationat>'·' 2.0E-10 5.SE-10 4.6E-10 6.5E-09 4.3E- t 0 1 OE-09 1.6E-10 .::; . ..,i;.;-'llt 

NORTH LOCA OONISAMPLE. DATE 

PARAME~R 111 CAROLINA 
DRINKING WATER FL-02-l FL.QZ-2 FL-02-l 

STANDARD11l 11012013 1117/2018 9fl812023 
Dioxins 
2,3, 7,8-T otrachlorodibenzo-p-dioxin - <0.0000000025 <0.00000000195 <0.0000000074 
1.2.3, 7 .8 ·Pentachforodibeozo•p·dioxin - <0.00000000125 <0.000000000666 <0.0000000235 
1,2,3, 4, 7,8-Hexachlorodibenzo-p-dioxin - <0.00000000119 <0.000000000603 JK u <0.0000000235 
1,2,3,6. 7,8-Hexachlorodibenzo-p-dioxin - <O 00000000121 <0.000300000931 JK u <O 0000000235 
1.2,3, 7 .8,9-Hexachlo1odibenzo-p-dm1n - <0.00000000118 <0.000000000492 <0.0000000235 
1,2,3, 4,6, 7 ,8-Heptachlorodibenzo-p-dioxin - <0.00000000118 <0.00000000117 BJK u 0.00000000338 J 
1.2,3, 4,6, 7 ,8,9-0 ctachlorod!benzo-p.dioxin - <O. 0000000237 JK u <0.0000000054 BJK u 0.000000045 JK i 
2.3, 7,S-T etra_ct,lorodib<,ntofurao - <0.00000000173 -,0.00000000 112 <0.00000000803 
1,2.3, 7 ,8-Pentachforodiben2ofuran - <0.000000000924 -,0.000000000745 <0.0000000235 
2.3. 4, 7 .8.Pentachlorodiben2ofuran - ·<0.000000000823 ·<0.000000000775 ·<O 0000000235 
1,2,3,4, 7,8-Hekachlo,odibenzofu,an - <O.OOOC:00000816 -,0.000000000436 <0.0000000235 
1 .2.3,6, 7,S.Hexachlorodibenzofurao - <0.000000000679 -,0.000000000444 <0.0000000235 
1.2.3, 7 .8,9-Hexachlorodibenzofuran - ·<0.00000000113 ·<0.000000000535 -<0.0000000235 
2,3,4,6,7,8-Hexachlorodibenzofuran - <O.OOOC:OOC:00729 <0.0000C:0000443 <0.0000000235 
1 .2,3, 4.6, 7 .8-Heptachlo,odibenzofuran - <0.00000000117 <0.000000000967 BJK u 0.00000000348 JK I 
1.2.3, 4. 7,8,9 ,Heptachlorodibenzofurao - -<O.OOOOOOOJ183 <O.OC-0000000415 <0.0000000235 
1,2,3, 4,6, 7 ,8,9.0ctachlorodibenzofuran - <0.00000000252 <0.0000000102 BJ u 0.000000107 
'378TCDD TE'Q EPASQ fin emot;nn, nl') 2.0E-10 o.u u.o 2.2c•1U 



I-4 

""""' LOCATIONfS,U•LE DATE 

PARAMETER 111 CAROUNA (OU-23302) 

CRINKINGWA~R FL-03-1 FL-Cll-1 FL-O:M FU13·1 FL-G3-1 FL.(13-1 FL-03-1 FL-03-1 
STANDARDl.11 11115/&S 11!08/07 12JD1/0t 11it1111 11107113 111108118 09118/23 01)18'23 

Dioxins 
2 ,3, 7, 8-T etracti lorod'1benzo-p-d10x in - <0.000000003 <0.000000003 -, 0.00000000943 <0.0000000102 -,0.00000000244 -,0.00000000493 <0.00000000611 <0.00000000596 ui 
1,2,3, 7 ,8-Pentachlorodibenzo-p.dioxin - <0.000000003 <0.000000002 <0.00000004 72 <0.000000051 <O. 00000000131 <0.000000000777 <0.0000000237 <0.0000000236 ui 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin - <O 000000007 <0.000000003 <0.0000000472 0.00000000528 J <O. 000000001 53 <O 00000000069 <0.0000000237 <0.0000000236 UJ 

1.2.3, 6. 7 ,S-.Hexach lomd1benzo-p-d10x1n - <0.000000007 0.000000003 <0.0000000472 <0.000000051 <O. 00000000156 <0.000000000778 <0.0000000237 uj 0.0000000517 Ki 
1,2,3, 7 ,8,9-Hex.achlorodibenzo-p-dioxin - <O 000000007 0.000000008 <0.0000000472 0.00000000643 J <O. 00000000151 <0.00000000071 5 <0.0000000237 0.000000032 K i 
1,2,3, 4,6, 7 ,8 -H eptachlorodibenzo-p-dioxin - 0 .000000009 0.000000026 0.00000000485 BJ <O.Ooo:J000318 BJ u 0 .00000000383 J 0.00000000106 BJ 0.000000009 Ji 0.000000249 i 
1,2.3, 4.6, 7 ,8,9-0ctachlorod1Denzo-p-diox.in - 0.000000077 0.000000308 <0.0000000387 BJ u <O.OOCW0303 Bu <0.0000000216 JK u <O. 00000000795 BJ u 0.0000000775 K i 0.000000439 i 
2 ,3,7, 8-T etrach lorodibenzofuran - <0.000000004 0.000000002 <0.00000000943 <0.0000000102 <O. 00000000152 <O. 00000000227 <0.00000000609 <0.00000000701 ui 
1,2,3, 7 .8-Pentachlorodiben2ofuran - -,o.ooooooos <O 000000001 <0.0000000472 0.00000000337 J ·<0.0000000013S <0.0000000000)8 <0.0000000237 -,o.00000002s6 ui 
2,3.4, 7 ,8-Pentachlorodibenzof ura.n - <0.000000003 <0.000000001 <0.0000000472 ·<0.000:J0000338 JK u <O. 00000000131 <0.000000000999 <0.0000000237 <0.0000000236 uj 
1 .2,3, 4. 7, 8-Hexach lorodibenzofura n - -,0.000000002 <O 000000002 <0.0000000472 0.00000000524 J <0.00000000117 <0.000000000746 <0.0000000237 <O. 0000000236 JK u 
1,2.3,6. 7, 8-Hexachlorodibenzofura n - -,Q.000000002 -,o 000000002 <0.00000004 72 0.0000000044 J i ., o. 000000000982 <0.000000000778 <0.0000000237 <0.0000000236 
1,2,3, 7 ,8,9-Hexa,chlo(odibenzofuran - <0.000000002 <0.000000002 <0.0000000472 0.00000000503 J <O. 00000000176 <0.000000000837 <0.0000000237 <0.0000000236 BJ ui 
2 ,3.4,6, 7, 8-Hexach lorodibenzofura n - ·<0.000000002 ·<0.000000002 <0.0000000472 0.00000000463 J <0.00000000114 ,,0.000000000787 <0.0000000237 ,,0.0000000236 UI 

1,2;3, 4.6, 7 ,8-H eptachloroclibenz:oru ran - -,0.000000003 <0.000000002 <O 0000000472 -, 0.000000051 0.0000000016 BJ <O. 000000000084 BJ u 0.0000000046 JK j 0.0000000431 j 
1,2,3,4,7,8,9-Hept.achlorodibenzoforan - <0.000000003 <0.000000002 <0.0000000472 -<0.000000051 <O. 00000000158 <0.000000000402 <0.0000000237 0.00000000934JK i 
1,2.3, 4.6, 7 ,8,9-0ctachlorodibenzofuran - -,0.000000006 ·<0.000000008 <O. OOOOOOC036 BJK u <0.0000000331 BJK u <O. 00000000400 <O. 0000000108 BJK u 0.000000106000 0.000000377 I 
'.'.)::;\]M · ·1lr HJ ~ ~ ilSU -- 2.0E-10 1.7E-10 1.9E-09 4.9E-10 3.3E-09 :>.SC-I I I.IC-I I , .,c- 1u 1.LC• UO 

""""' LOCA TIONr'SA,..LE DA TE 

PARAMETER 111 
CAROLINA (0lJ-114G5J 

DRINKING WAff:R FL-93-l FL-Ol-2 FL-03~ FUl)-2 FL-03.Z FL-03-2 FL-03-2 
ST4NDAJtDil• 11tlS/05 11Al&'U7 12181"09 11.97113 11i1)8111 111081'18 09/11f23 

Dioxins 
2 ,3, 7, 8-T etrach lorodibenzo-p-dbxin - <0,000000003 <O 000000002 <0.0000000098 <O. 0000000026 -,o. 00000000177 s0.00000000369ui <0.00000000525 
1 ,2,3, 7 .8-Pentachlorodibenzo-P-dioxin - -,0.000000004 -,o 000000001 <0.000000049 .,noooooooo13 -,0.000000000802 JK u -,o.oooocmo112 ui -,o 00000000236 
1,2,3, tJ, 7, 8-Hexach lo(odibenio-p-dio:,c1n - <0.000000003 <0.000000003 <0.000000049 ,,0.00000000113 , ,0.000000000583 ,,o.000000000852 ui 0.00000000222 J 
1 ,2,3,6,7,8-Hexac:hlorOOibenzo-p-dioxin - -,0.000000003 <O 000000003 <0.000000049 ,,0.00000000112 , ,0.000000000774 -,0.00000000093 ui <0.00000000236 
1,2,3, 7 ,8,9-HexachlorOOibenzo-p-dioxin - -,0.000000003 -, 0.000000003 <0.000000049 ·<Cl 0000000011 -,o. 00000000071 -,O.OOOOOO:J00875 ui -, 0.00000000236 
1,2,3,d,6, 7 ,8-Heptachlotodibenzo-p..dio)(in - <0.000000003 <0.000000002 0.00000000208 BJ <O. 00000000233 <0.000000000964 BJK u .::o. 00000000295 BJK u 0.00000000766 J K i 
1.2.3,4.6, 7 ,8,9-0ctachlorodibenzo-p.diox.in - 0.000000014 0.000000025 <O.Ooo:J0001 1 BJ u 0.0000000217 J <0.0000000133 BJK u 0.0000000256 BJ I 0.00000000463 J 
2 ,3. 7, 8--T etracti lorod'ibenzofu ran - <0.000000003 <0.000000001 <0.0000000098 <O. 00000000164 <0.0000000014 <0.00000000267uj ., 00000000761 
1,2,3, 7 ,8-Per.tachlorodiben2ofuran - <0.000000003 <0.000000001 <0.000000049 <O. 00000000132 <O. 000000000557 <0.00000:J0017 ui <0.00000000236 
2 ,3, 4, 7 ,8-Pentachlorodibenzofuran - ,,0.000000003 <0.000000001 <O 000000049 <O. 00000000123 <0.0000000007 <O. 0000000017 Ul <0.00000000236 
1.2.3, 4. 7, 8-Hexach lorOOibenzofura n - <0.000000004 <0.000000001 <0.000000049 <0.00000000081 8 <O. 000000000528 <O.OC000000142 JK u <0.00000000236 
1 ,2,3, 6. 7, 8.-Hexach lorodibenzofura n - <0.000000004 <0.000000001 <0.000000049 <O. 00000000067 <0.000000000518 0.00000000154 J i <0.00000000236 
1,2.3, 7 ,8,9,.Hexachlorcx:Jibenzofuran - <0.000000004 <0.000000001 <0.000000049 <0.00000000118 <O 000000000531 0.00000000173 BJ i 0.00000000132 J K j 
2 ,3.4, 6. 7, S-Hexach lorodibenzofura n - <0.000000004 <0.000000001 <0.000000049 <0.000000000753 <0.000000000523 0.000000000979 BJ j <0.00000000236 
1,2.3,4.6, 7 ,8 -Heptachlotodibenzofuran - <0.000000002 <0.000000001 <0,000000049 <O. 00000000095 <0,00000000136 BJ u 0.0000000136 Ji 0.00000000287 JK i 
1,2.3, 4. 7, 8,9 -Heptachlorodibenzohl ran - <0.000000002 <0.000000001 <O 000000049 -,o. 0000000014• ·<0,000000000479 -<0.0000000028• BJK u <O 00000000236 
1,2,3,4.6, 7 .8,9-0etachloiodibenzofuran - ,,0.000000005 <0.000000003 <0.00000000195 BJ u --o. 00000000353 <0.0000000091 BJK u 0.000000305 j 0.0000000573 K j 
2378TCDD TEQ EPA89 llntemationall:i,. 2.0E-10 1.4E-11 2.SE-11 2 1E-11 L.,c 1 U.U 0.,-lc- lU 0.Zlc•lU 
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NORTH LOCATION/SA!FLE DA1E 

PARAMETER 111 CAROLINA (DU-OM05) 
DRINKING WATER FL-CM-1 FL-04-1 FL-IM-IR FL-G4-IR-Fl.; FL-C14-1R Fl-O~R 

STANDARD11
• 11/1SJOS 11109J06 02121/07 02121187 12/D:l/Gt 12.103i08 

Dioxins 
2.3,7,8-Tetraclllorodibenzo ,p-dioxin - ,,0.000000005 0.000000007 ·<0.000000008 ,, 0.000000003 <0.0000000106 <0.00000001 
1,2,3, 7 ,8-Pentachlorodibenzo-p.dioxin - <0.000000005 0.000000004 <0.000000003 <0.000000003 <0.000000053 <0.0000000501 
1,2,3, 4, 7,8-HcxachlorodiOOnzo-p-dioxin - <0.000000006 <0.000000002 <0.000000004 <0.000000003 <0.000000053 <0.0000000501 
1.2,3,6. 7, 8-Hexachlorodibenzo-p-dioxin - <0.000000006 0.000000008 <0.000000004 <0.000000003 <O.OOOOOC<l53 <0.0000000501 
1,2,3, 7 ,8,9-l-lexachlorodibenzo-p-dioxin - 0.000000008 0.000000026 <0.000000004 <0.000000003 <0.000000053 <0.0000000501 
1.2.3, 4,6, 7 ,8-Heptachlorodibenzo-p.dioxin - 0.000000036 0.000000133 0.000000007 0.000000003 <0.00000000486 BJu <0.000000004038 iu 
1,2.3, 4.6, 7 ,8,9-0ctachlorod1benzo-p-dioxin - 0.00000102 0.00000314 0.00000013 0.000000014 <0.0000000196 BJKu <0.00000001888Ju 
2,3, 7,8-T etrachlorod'ibenzofuran - <0.000000003 <0.000000002 <0.000000002 -, 0.000000002 <0.0000000106 <O 00000001 
1.2,3, 7 ,8-Pentachlorodibenzofuran - -,0.000000003 -,0.000000002 ·<0.000000001 -, 0,000000002 <O 000000053 ·<0.0000000501 
2,3. 4, 7 ,8-Pentachlorodibenzofuran - <0.000000003 <0.000000002 .,.0.000000001 -,0.000000002 <0.000000053 <0.0000000501 
1,2,3, 4. 7,8-Hexachlorod'ibenzofuran - -,0.000000004 -,0.000000002 ·<0.000000002 -, 0.000000001 <0.000000053 ·<0.0000000501 
1 ,2,3,6, 7,8-Hexachlorod'ibenzofuran - -,0.000000004 -,0.000000002 ·<0.000000002 -, 0.000000001 ·<0.000000053 ·<0.0000000501 
1,2,3, 7 ,8,9-Hexachlorodibenzofuran - -,0.000000004 -,0.000000002 ,,0.000000002 -,0.00000000 1 <0.000000053 ,,0.0000000501 
2,3,4,6,7,8-Hexachlorod'ibenzofuran - -,0.000000004 -,0.000000002 ·<0.000000002 -, 0.000000001 ·<0.000000053 ·<0.0000000501 
1.2.3, 4,6, 7 ,8 -Heptachlorodibenzofuran - -,0.000000002 -,0.000000007 ·<0.000000001 -, 0.000000002 ·<0.000000053 ·<0.0000000501 
1,2,3,4, 7,8,9-Heptachlorodibenzofuran - -,0.000000002 -,0.000000001 -,0.000000001 ,,0.000000002 <0.000000053 -,0.0000000501 
1.2,3, 4,6, 7 ,8,9-0ctachlorod!benzofuran - -,0.000000005 -,0.000000005 ·<0.000000002 -, 0.000000002 <0.000000106 <0.0000001 
?~]X I £:1)1) I H J l=PAt:l:Q '" 2.0E-10 2.2E-OO 1.7E-08 2.0E-10 4.4E-11 0.0 0.0 

NORTH LOCA TIONISAWLE DA TE 

PARAMETER 111 CAROLINA (DU-08405) 
DRINKING WATER FL4t-lR.P~ FL-04,IR~111 FL-414-l FL.Q4.2.f(1J 

STANDARD"~ 1:2/03/08 12183/08 12/D3J08 121D3/08 

Dioxins 
2.3.7,8-T e traclllorodibenzo-p-dioxin - r <0.0000000103 <0.00000001 03 r 
1,2.3, 7 .8-Pentachlorodibenzo-p-dioxin - r <0.0000000514 <0.0000000514 r 
1 ,2,3, 4. 7,8-Hexachlorod'ibenzo.p.dioxin - r ·<0.0000000514 ·<O 0000000514 r 
1,2,3,6. 7,:S-Hexachlorodibenzo-p-dioxin - r <0.0000000514 <0.0000000514 r 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin - r <0.0000000514 <0.0000000514 r 
1,2.3, 4,6, 7 .8.Heptachlorodibenzo-p.dioxin - present i ·<0.0000000514 <0.00000000412 BJKu present i 
1,2,3,4,6, 7 ,8,9-Octachlorod:ben20-~ dioidn - oresent i 0.0000000191 J <0.000000019 Biu oresent i 
2,3, 7,8-T etrachlorodibenzofuran - r <0.0000000103 <0.0000000103 r 
1,2.3, 7 ,8 -Pentachtorodibenzoturan - r ·<0.0000000514 <0.0000000514 r 
2,3,4, 7 ,8-Pentachtorodibenzofuran - r <0.0000000514 <0.0000000514 r 
1,2,3, 4, 7,8-Hexachlorodibenzofuran - r <0.0000000514 <0.0000000514 r 
1.2,3,6, 7, :S-Hexachlorodibenzofur,,n - r <0.0000000514 <0.0000000514 r 
1,2,3, 7 ,8,9-Hexachlorodibenzofuran - r <0.0000000514 <0.0000000514 r 
2,3,4,6,7,8-Hexachlorcx!ibenzofuran - r <0.0000000514 <0.0000000514 r 
1.2.3, 4,6, 7 ,8 -Heptachlorodibenzofuran - r <0.0000000514 <0.0000000514 r 
1,2,3, 4, 7,8 ,9-Heptachlorodibenzofuran - r <0.0000000514 <0.0000000514 r 
1,2,3, 4,6, 7 ,8,9-0ctachlorodibenzofuran - r <O 000000103 <0.000000103 r 

2378TCDD TE" EPA89 'lntemationan'" 2.0E-10 NC 1.9E-11 0.0 NC 
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N<lRlM LOCATIOWSAIFLE DATE 

PARAMETER 111 CAROLINA (DIJ-.07405) 

DRINKING WA Tli.R FL-05-1 FL-41~1 FU 15-1 FL-C15-1 FL-415-1 FL-05--1 FUJ5-1 FL-85-1 

STANOAR01'1 
11116/05 11/08/G7 11/08/07 """""' 11./1112(111 11n1201j 11)812011 911112023 

Dioxins 
2,3,?, 8-T etracillorodibenzo-p-dioxin - <O. 000000005 <0.000000004 ,:;Q_OOOOOCOOS •-::0. 00000000971 <0.0000000102 <0.00000000205 <0.00000000276 <0.00000000686 
1,2,3, 7 ,8-Pentachforod ibenzo-p...diox in - 0 0. 000000006 <0.000000004 <O.OOOOOC006 <0.0000000485 <O.OOOOCXl051 <0.00000000146 <O. 000000000605 <0.0000000237 
1,2,3, 4, 7,8-Hexach lorodibenzo-p-dioxin - <O. 000000004 <0.000000004 <O.OOOOOC006 <O. 0000000485 <O.OOOOC:0051 <0.00000000377 <O. 000000000825 <0.0000000237 
1.2,'.3,6, 7,8-Hexacl'l lorod1benzo-p-dioxln - 0.00000001 0.000000007 0.000000007 <0.0000000485 0.00000000841 J ..:Q.00000000376 <O. 000000000893 -<=0.0000000237 
1,2,3, 7 ,8, 9-Hex.acti lorodibenzo-p-dioxin - 0.000000058 0.000000046 0 .000000054 <0.0000000485 <0.000000051 .;Q _ 00000000965 JK u <O. 000000000839 <0.0000000237 
1 ,2,3, 4,6, 7',8-Heptachlorodibenzo-p--dioxin - 0.000000318 0.000000248 0 .000000282 0.0000000189 BJ 0.000000103 B 0.0000000599 0.00000000441 BJ 0.0000000144 JK i 
1,2,3, 4,6, 7 ,8,9-0ctachlorod1benzo-p-d iox1 n - 0.0000091 7 0.00000738 0.00000834 O.OOOC00246 B 0.0000015 B 0.00000084 0.0000000482J 0.000000123 
2,3,7,8-Tetrachlorodibenzofuran - <0,000000003 <O 000000001 <O,OOOOOC003 <O. 00000000971 •0 0. 0000000102 .,0.00000000205 -c:0.00000000154 -c:0.00000000716 
1.2.3, 7 ,8-Pentachlorod ibenzofuran - .,o. 000000002 .,o 000000001 <O.OOOOOC001 ·<0.0000000485 -,o.oooocoos1 .,0.00000000121 <0.000000000875 <0.0000000237 
2,3,4, 7 ,8-Pentac;hlorod ibenzofuran - <O. 000000002 <0.000000001 -=O.OOOOOC001 <0.0000000485 <O,OOOOC:0051 -,o 000000001 14 <O. 000000000922 <0.0000000237 
1.2,3, 4, 7,8-Hexach lorodibenzofura n - ·<0,000000003 ·<O 000000001 <O.OOOOOC002 -:.0.0000000485 -,0.000000051 .,0.00000000119 -::0. 000000000495 <0.0000000237 
1.2,3, 6,7,8-Hexach lorodibenzofu ran - .,o. 000000003 ,0.000000001 <O.OOOOOC002 <0.0000000485 ., O.OOOOCXl051 <0.000000000995 ·<Cl 000000000489 0.0000000011 JK i 
1,2,3, 7 ,8,g..Hexach I0,odiber)zof\J ra Ii - <0.000000003 <0.000000001 <O.OOOOOC002 <O. 0000000485 <O.OOOOC:0051 -,0.00000000164 <O. 000000000579 0.000000001 S7 JK i 
2,3,4,6,7,8-Hexachlorodibenzofuran - .,o.000000003 <O 000000001 .,0.000000002 <0.0000000485 -,o.oooocoos1 -,000000000112 <O. 000000000502 <0.0000000237 
1.2,3, 4,6, 7 ,8-Heptachtorodibenzofuran - .,o. 000000002 -, o 000000001 <O.OOOOOCOOt ·<0.0000000485 ·<0.0000C(]051 <0.000000000996 <O.OOOOOOOOC65 BJK u 0.00000000433 JK i 
1,2,3, 4, 7,8,9-Heotachlorodibenzofuran - -,o 000000002 <0.000000001 <0.000000001 <0.0000000485 .,o.oooomo51 -,0.00000000 149 <O 000000000477 <0.0000000237 
1.2,'3, 4.6, 7 ,8,9-0ctachlorodibenzofuran - <O. 000000007 <0.000000006 <O OOOOOC007 <0.0000000071 <0.0000000207 BJKu <0.00000000293 ,o.oooooooon s BJK u 0.000000078 KI 
,~7 • .,.,,, 1-( FPJ.Hlt ( l n+=matj,·,n.,.11;,1 2.0E-10 1.9E-08 1.55-08 1.7E-08 4.4E-09 3AleCU9 l.41c·'-"' S .Ltc·I I O.Otc·lU 

N<lRlM LOCATIOHtSA,..LE CATE 

PARI.ME1ER 111 CAROLINA 
OR INKING WATER FL-05.Z fL.(1$-2 FL-05-2: FL-OW fL.(IS-2 FL-(I5-2 

STANDAlll:Dl)i 1111f.l05 11M/U] 12"""'9 11 .. 7113 11.0&f11 1)9ft8/23 

Dioxins 
2,3,7, 8-T etrachlorodibenzo-p-dioxin - <0,000000004 <O 000000002 <0.0000000101 -,o 00000000205 <0.00000000305 <0.00000000476 
1 ,2,3, 7 ,8-Pentach!orodibenzo-p-dlox in - .,0.00000000• <0.000000002 <0.0000000503 400000000118 <0.00000000086 ·<O. 0000000238 
1,2,-3, .a, 7,6-He~ach lorodibento-p-dio)( in - -,o. 000000002 o!Q.000000002 <0.0000000503 -,0.00000000139 -,0.000000000181 -,o. 0000000238 
1 ,2,3, 6, 7,8-Hexach lorodi!;enzo-p-dioxin - .,o. 000000002 <O 000000002 <0.0000000503 -,o. 00000000136 0.000000000445 J .,0.0000000238 
1.2.3, 7 .8, 9-Hexach lorodibenzo-p-dioxin - .,o. 000000002 <0.000000002 <O 0000000503 .,o. 00000000135 .,0.000000000205 JK u ·<O. 0000000238 
1,2,3, 4,6, 7 ,8-Heptachtotodibenzo-p-dio)('in - 0 .000000006 0.000000004 <0.0000000500 <0.0000000028 JK u <0.000000000647 BJK u 0.00000000578 JK i 
1.2. 3, 4.6, 7 .K!l-Octacl\lorod1benzo-p.d io,i n - 0.0000002G5 0.000000129 4000000011 8JK u 0 .0000000327 J <0.0000000106 BJK u 0.000000007100 
2,3,7, S.. T etracillorod1benzofuran - <0.000000003 <0.000000001 <0.0000000101 ·<0.0000000010 <0.00000000156 <O.OOOOOOOCG'.l2 
1,2,3, 7 ,8-Pentachlorod ibenzofuran - <O 000000002 <0.000000001 <0.0000000503 <O. 000000001 57 0 0. 000000000708 <O. 0000000238 
2 ,3, 4, 7, 8-Pentachlorod ibe nzofuran - -::0.000000002 <0.000000001 <0.0000000503 <O. 000000001 44 <0.000000000707 <O. 0000000238 
1,2,3, 4, 7,&Hexach lorodibenrofu ran - <0.000000002 <0.000000001 ..::0.0000000503 <0.000000000841 -::O.OOJ000000367 JK u <O. 0000000238 
1,2,3, 6, 7,8-Hexach lorOOiOOnzofu ran - <O. 000000002 <0.000000001 <0.0000000500 <O. 00000000069 <0.000000000259 <O. 0000000231) 
1,2,3, 7 ,8, 9,.Hexach lorodibenzofu ran - -::Q. 000000002 <0.000000001 <0.0000000503 <0.0000000012 <0.000000000529 BJK u <O. 0000000238 
2,3,4,6,7,8--Hexachlorodibenzofuran - «=0.000000002 <0.000000001 <0.0000000503 <0.000000000759 <0.000000000244 <O. 0000000238 
1,2,3, 4,6, 7 ,8-Heptachlorodi benzofuran - <O. 000000002 <O 000000001 <O 0000000500 <0.00000000158 BJK u <0.00000000042 0.00000000635 J K i 
1.2,3, 4. 7,8.9-Heptachlorodibenzofura.n - <O. 000000002 <0.000000001 <O 0000000500 ·<0.00000000126 ·<0.000000000538 <0,0000000238 
1,2,3, 4,6, 7 ,8,9-0ctachlOrodibenzofuran - -,o. 000000006 <0.000000003 «=0.000000 1 01 <O. 00000000418 ·=0.00000000622 BJ u 0.0000000952 K j 
2378TCDD TEQ EPA89 /Internationale ) 2.0E-10 3·.3E-10 UE-10 0.0 ;,j_;jt:.-11 4.:Ji;:.- 1 ~.Utc•:IV 



I-7 

NORTH LOCATION/SA!a'LE DA1E 

PARAMETER 111 CAROLINA (0~2) 

DRINKING WATER FL-Ct8-1 FL-H-1 FL-01-1 FL-0&-1 FL-1&-1.f\f • Fl--Ol~R 
STANDARD111 

11116/0S 11109106 11/09186 03nt/G6 03mi.. 02122/07 

Dioxins 
2.3.7,8-Tetrachlorodibenzo -p-dioxin - 0.000000011 0.00000001 0.000000009 ,, 0.000000005 ·<0.000000004 <0.000000007 
1,2,3, 7 ,8-Pentachtorodibanzo-p-dioxin - <0.000000008 0.000000004 0.000000004 <0.000000004 <0.000000004 <0.000000003 
1,2,3, 4, 7,8-Hoxachlorodibonzo-p-dioxin - <0.<000000007 <0.000000002 <0.000000006 <0.000000004 <0.000000004 <0.000000002 
1,2,3,6, 7,8-Hexachlorodibenzo•p·dioxin - 0.000000009 0.000000009 0.000000008 <0.000000004 <0.000000004 0.000000002 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin - 0.000000075 0.000000067 0.000000072 0.00000001 0.000000003 0.000000012 
1.2,3, 4,6, 7 ,8-Heptachlorodibenzo-p.dioxin - 0.000000186 0.000000177 0.000000172 0.000000021 0.000000009 0.000000041 
1,2,3, 4,6, 7 ,8,9-0ctachlorod1benzo-p-dioxin - 0.1()0000396 0.00000174 0.00000281 0.000000178 0.000000034 0.000000876 
2,3, 7,8-T etrachlorod'ibenzofuran - <0.<000000003 <0.000000002 <0.000000003 <0.000000003 <0.000000004 <0.000000002 
1,2,3, 7 ,8-Pentachlorodibenzofuran - ,,0.,000000003 ,,0.000000002 ·<0.000000002 ·-0.000000002 ,,0.000000003 <0.000000002 
2.3.4, 7 .8-Pentachlorodibenzofuran - <0,,000000003 <0.000000002 <0.000000002 -,0.000000002 -,0.000000003 <0.000000002 
1.2.3, 4. 7,8-Hexachlorodibenzofuran - ,,0.,000000004 ,, 0.000000002 ·<0.000000002 ,,0.000000002 ,,0.000000003 <0.000000001 
1.2.3,6. 7,8-HexachlorOOibenzofuran - ,,0.000000004 .,0.000000002 ·<0.000000002 ,,0.000000002 .,0.000000003 <0.000000001 
1,2,3, 7 ,8,S-Hexachlorodibenzofuran - -,0.'000000004 -,0.000000002 -,0.000000002 -,0.000000002 -,0.000000003 <0.000000001 
2.3.4,6,7,8-Hexachlorod'ibenzofuran - ,,0.'000000004 ., 0.000000002 ·<0.000000002 .,0.000000002 .,0.000000003 <0.000000001 
1,2,3, 4,6, 7 ,8-Heptachlorodibenzofuran - ,,0.'000000003 .,0.000000004 ·<0.000000002 .,0.000000002 ·<0.000000001 0.000000001 
1,2,3,4, 7,8,9-Heptachlorodibenzofuran - -,0!000000003 <0.000000004 -,0.000000002 -,0.000000002 -,0.000000001 <0.000001 
1,2.3, 4,6, 7 ,8,9-0ctachlorodibenzofuran - ,,0.'000000006 <0.000000005 ·<0.000000004 ·<0.000000003 ·<0.000000003 <0.000000003 
'>~7JHr:nn Ti=n r:::c.11.09" ... ; i } 2.0E-10 2.5E-08 2.3E-08 2.4E-08 1.4E-09 4.2E-10 2.7E-09 

NORTH LOCA llONISAMPLE DA TE 

PAAAMETER 111 CAROLINA 
DRINKING WATER FUt6-IR.P-O FL..(IO,,IR FL.(16-IR•F(I} FL-Gf•2 FL•l»f•2-F'1; 

STANDARDQ) 02122/07 12ml08 12/03/08 12An1118 1219lllll 

Dioxins 
2,3, 7,8-T etractilorod'ibenzo-p-dioxin - ·<O, 000000003 ·<0.0000000113 r ·<0,0000000111 -<O 0000000102 
1 ,2.3, 7 ,8-Pentachtorodibenzo-p.dioxin - .,o. 000000002 ·<0.0000000566 r -<0.0000000554 -<0.0000000509 
1,2,3,4, 7,8-Hexa.chlorodibenzo-p-dioxin - <O. 000000003 •s0.0000000566 r <0.0000000554 <O. 0000000509 
1 ,2.3,6, 7,8-Hexachloroc!ibenzo.p.dioxin - .,o. 000000003 ,,0.0000000566 r -<0.0000000554 -<0.0000000509 
1.2.3, 7 .8,9-Hexachlorodibenzo ,p-dioxin - ·<0. 000000003 ·<0.0000000566 0.00000001 O&Ji ,,o 0000000554 ·<00000000509 
1,2,3,4,6, 7 ,8.Heptachlorodibenzo-p.dioxin - 0.000000008 0.00000000975 BJ 0.00000007271 0.00000001 11 BJ -,0.00000000839 Jku 
1,2.3, 4,6, 7 ,8,9-0ctachlorodibenzo-p.dioxin - .,o. 000000003 <0.0000000373BKJu 0.0000004361 -<0.00000005 B.Ju 0.0000000587 J 
2.3,7,8-Te1rachlorodibenzofuran - .,o. 000000002 <0.0000000113 r <0.0000000111 ·<0.0000000102 
1,2,3, 7 ,8-Pentachlorodibenzofuran - <O. 000000002 <0.0000000566 r <0.0000000554 <O. 0000000509 
2,3,4, 7 ,8 -Pentachtorodibenzofuran - <O. 000000002 <0.0000000566 r <0.0000000554 <0.0000000509 
1.2.3, 4. 7, 8-Hexachlorodibenzofuran - <O. 000000002 <0.0000000566 0.0000000138.Jj <0.0000000554 <O. 0000000509 
1,2,3,6, 7,8-Hcxachlorodibenzofuran - <O. 000000002 <0.0000000566 <0.0000000104JKu <ll.0000000554 <0.0000000!:09 
1.2.3, 7 ,8,9-Hexachlorodibenzofuran - <O. 000000002 <0.0000000566 r <0.0000000554 <O. 0000000509 
2,3,4,6, 7,8-Hexachlorodibenzofuran - <O. 000000002 <0.0000000566 r <0.0000000554 <O. 0000000509 
1,2,3, 4,6, 7 ,8.Heptachlorodibenzofuran - <O. 000000002 <0.0000000566 0.0000000276Ji 0.00000000168 J <O 0000000509 
1.2.3. 4, 7,8,9-Heptachl01odibenzofuran - <O. 000000002 <0.0000000566 r <0.0000000554 <0.0000000509 
1.2.3, 4,6, 7 ,8, 9-0ctachlorodibenzofuran - <O. 000000004 <0.000000113 0.0000000577 Jj <0.00000011 1 <0.000000102 
2378TCDD TEQ EPA89 l lntemationan"' 2.0E-10 8.0E-11 9.SE-11 4 OE-09 1.3E-10 5 9E-11 



I-8 

NORTH LOCATION/SAIFLE DATE 

PARAMETER 111 CAROLINA 
DRINKING WATER FL-07-1 FL-07-1 FL-07-1 FL-417-1 FL-417-1 FL-07-1 FL-07-1 

8TANtlARD"1 1-1-fl&iOS .,,.,,.,., 1V3i2DD9 11/1112G11 11ll/2013 11n12e1a 9M9l2023 

Dioxins 
2,3. 7, 8-T etrachlorodibenzo-p-d10xin - <0.000000007 <0.000000003 <0.00000000962 <0.0000000102 <0.00000000198 ,, o. 00000000318 <0.00000000715 ui 
1,2,3, 7 ,8-Pent.achforodibenzo-p.dioxin - <0.000000007 <0.000000001 <0.0000000481 <0.000000051 <0.000000003907 <0.0 00000000863 <0.0000000236 ui 
1,2,3, 4, 7 ,8-Hexachloroditenzo-p-dio'Xin - 0.000000004 <0.000000003 <0.0000000481 <0.000000051 <0.000000000814 <0.000000000501 <0.0000000236 UJ 
1.2.3,6, 7,8--Hexachloiodibenzo-p-dioxin - 0.000000008 <0.000000003 <0.0000000481 <0.000000051 <0.000000000815 <0.0 00300000551 <0.0000000236 ui 
1,2,3, 7 ,8,9-Hoxachlorodi!:::enzo-p-dioxin - 0.000000021 <0.000000003 <0.0000000481 <0.000000051 <0.000000000798 <0.0 00000000513 <0.0000000236 ui 
1,2,3, 4,6, 7 ,8 -Heptachlorodibenzo-p-dioxin - 0.000000332 D.000000027 0.0000000141 B.J <Q.0000000477 BJ u 0.0000000102 J <0.00000000198 BJK u 0.0000000387 j. 
1,2.3, 4.6, 7 .8,S-Oc1achlorod1benzo-p-dioxin - 0.0000155 0.00000165 0.000000473 B 0.00000165 B 0.000000383 0.00000002S9 BJ 0.00000370 j. 
2,3, 7,8-T etrachlorodibenzofuran - <0.000000007 <0.000000001 <0.00000000962 <0.0000000102 <0.00000000143 -,o. 00000000156 <0.00000000641 ui 
1,2.3, 7 ,8-Pentachtorodibenzofuran - <0,000000003 <O 000000001 <O 0000000481 ·<0.000000051 ·<0,000000001 13 ·<O, 00000000078 <0.0000000236 ui 
2,3,4, 7 ,8-Pentachlorodibenzofuran - -,0.000000003 <0.000000001 <0.0000000481 ·<0,000000051 <0.00000000104 -,0.000000000806 •<0.0000000236 uj 
1.2",3, 4 , 7 ,8-Hexachlorodibenzofuran - ·<0,000000003 -<O 000000001 <0.0000000481 -,0.000000051 -,0.00000000096 JK u <0.000000000381 <0.0000000236 
1 ,2,3,6, 7,8-Hexachlorodibenzofuran - <0.000000003 -<O 000000001 -<0.0000000481 ·<0.000000051 -<0,000000000425 <0,0 00000000384 <0.0000000236 ui 
1,2,3, 7 ,8,S-Hexachlorodibenzofuran - -,0.000000003 <0.000000001 <0.0000000481 ·<0.000000051 -,0.000000000721 -,0.000000000419 <0.0000000236 uj 
2.3.4,6.7,8-Hexachlorodibenzofuran - ·<0.000000003 ·<0.000000001 <0.0000000481 -,0.000000051 -,0.000000000476 -,o. 00000000039 <0.0000000236 ui 
1.2,3,4,6, 7 ,8-Heptachlorodibenzofuron - ·<0.000000003 ,,o 000000002 -<0.0000000481 ·<0.000000051 ·<0.000000000904 ·<0.000000000011 BJK u 0.0000000293 j. 
1,2,3,4, 7 ,8,9-HeptachlotodibenzoftJran - -,0.000000003 <0.000000002 <0.000000048 1 <0.000000051 <0.00000000131 <0.0 00000000455 <0.0000000236 ui 
1,2,3,4,6, 7 ,8,!1-0ciachlorodrbenzofuran - ·<0.000000009 <0.000000003 <0.0000000962 -,0.000000102 <0.00000000234 <0.0000000134 BJ u 0.000000258 I• 
?'.'l.7X "'Ill 1-( i::p l!Sl<. l-'.' 2.0E-10 2,2E-08 1.9E-09 6.1ECQ9 1,7E-09 •.sc:-:iu ,<,QC.• I I q,QC:•US 

NORllt tOCATIOWSA,_.LE DA lE 

PARAMETER 111 CAROLINA 
0RIN~ING WATER FL-41H FL-417-2 FL-41H FL-117-2 FL-41H FL-417-2 

9TANDARDll> 11flt/05 11/812007 12/31211119 11ll/2013 11"121118 9/Urnl23 

Dioxins 
2,3,7,8-Tetrachlorodibenzo-p-dioxin - ·<0,000000005 <O 000000003 <0.0000000098 -,0.00000000261 <0.00000000202 -,0.00000000489 ui 
1,2.J, 7 ,O·Pentachforodibenzo· p--diCt1'in - ·;0,000000000 ·<0.000000000 -;0,000000049 ·<0.0000000014G -,o.ooooooooo::;07 ·-0.0000000207 ui 
1,2,3,4, 7,8-Hexa.chlorodibenzo-p-dioxin - -,0.000000004 <0.000000002 <0.000000049 -,0.00000000181 -,0.000000000033 s0.0000000237 uj 
1,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin - ,,0.00000000• -<0.000000002 <0.000000049 •<0.00000000178 -,0.000000000056 •s0.0000000237 ui 
1 .2.3, 7 .8,9-Hexachlorodibenzo-p-dioxin - 0.000000014 ·<0.000000002 <0.000000049 ·<0.00000000175 ·<0.000000000529 ·<O.OOOC0'.)()237 Ui 
1,2,3,4,6, 7 ,8-Hep!Achlorodibenzo-p-dioxin - 0,000000064 0.000000009 0.00000000247 BJ 0.00000000362 J <0.0000000009113 BJK u 0.0000000214 J j 
1,2,3, 4.6, 7 .8,9-0ctachlorodibenzo-p-dioxin - 0,000000$9 0,000000164 <0.0000000291 BJ u 0,0000000327 J <0.00000000817 BJ u 0.000000360 I· 
2,3,7 ,8-T etrachlorodibenzofuran - <0.000000003 <0.000000001 <0,0000000098 <0.00000000165 ·<0.00000000122 ·<0.00000000493 uj 
1,2,3, 7 ,8-P'=mtachtorodibenzofuran - •00.000000002 <0.000000001 <0.000000049 <0.0000000013 -,0.000000000609 ,-0.0000000237 u j 
2.3. 4, 7 .8-Pentachtorodibenzofuran - <0.000000002 <0.000000001 <0.000000049 <0.000000001 19 <0.000000000038 <0.0000000237 ui 
1,2,3, 4, 7, 8-Hexachlorod1benzofuran - <0.000000003 <0.000000001 <0.000000049 <0.000000001 07 <0.000000000436 <O .0000000237 
1,2,3,6, 7,8-Hcxachlorodibenzofuran - <0.000000003 <0.000000001 <0.000000049 <0.000000000873 <0.000000000427 <0.0000000237 ui 
1,2,3, 7 ,8,9-Hexachlorodibenzofuran - <0.000000003 <0.000000001 <0.000000049 <0.000000001 52 -<O. 000000000549 BJK u <0.0000000237 ui 
2,3,4,6,7,8-Hexachlorodibenzofuran - <0.000000003 <0.000000001 <0.000000049 <0.00000000095 <0.003000000433 sO.OOOC0'.)()237 uj 
1,2,3,4,6, 7 ,8-Heptachlorodibenzofuran - <0.000000002 <O 000000002 <0.000000049 <0,00000000 105 <O. 000000000656 BJK u 0.0000000181 ,JK i 
1,2,3, 4, 7, 8 ,9-Heptachloiodibenzofuran - <0.000000002 <0.000000002 <0.0000000&9 -<0.00000000163 -<0,000000000402. ·<0.00000002.37 ui 
1,2.,3,4,6, 7 ,8,9-0ctachlorodibenzoi ura.n - -,0.000000006 <0.000000002 <0.000000098 <0.00000000337 <O.OOCC,000105 BJ u 0.000000214 K j 
2378TCDD TEO EPA89 l lntemationaO"l 2.0E-10 3 .0E-00 2.5E-10 2.SE:-10 '5.St::· 11 u.u ~ , ·c.,.·1u 



I-9 

NORTH LOCA 110NISAM'LE DA TE 

PARAMETER 111 CAROLINA 
DRINKING WATER FL-Ct8-1 FL-Cll-1 FL-08-1.f\4) FL-411-2 

STANDARD'11 
11/16/05 12,03108 12/D:Mta 12JD1'88 

Dioxins 
2,3, 7,8-T e tradilorodibP.nzo.p .d r:u.'.in - <0.00000000S ~0000000011 <0.00000001 OS -<0.0000000108 
1,2,3, 7 ,8-P,mt.achlorodibenzo-p.dioxin - ,0.000000004 <0.0000000548 <0.0000000525 <0.0000000542 
1,2,3, 4, 7,8-l-loxachlorodibonzo-p-dioxin - ,0.000000004 <0.0000000548 <0.0000000525 <0.0000000542 
1,2,3,6, 7,8-Hexachlorodibenzo-p-dioxin - <0.000000004 <0.0000000548 <0.0000000525 <0.0000000542 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin - ,0.000000004 <0.0000000548 <0.0000000525 <0.0000000542 
1,2,3, 4,6, 7 ,8-Heptachlorodibenzo-p.dioxin - 0.00000001 <0.00000000414BJKu <O 0000000525 <0.00000000259 BJKu 
1,2,3, 4,6, 7 ,8,9-0ctachlorod1benzo-p-dioxin - 0.00000132 0.000000181 B 0.000000151 <0.0000000 127 Bju 
2,3. 7,8-T etrachlorodibenzofuran - ,0.000000003 -<0,000000011 <O 0000000105 ·<0.0000000108 
1,2,3, 7 ,8-Pentachlorodibenzofuran - , 0.000000003 ·<0.0000000548 -<O 0000000525 ·<0.0000000542 
2.3.4, 7 ,8-Pentachlorodibenzofuran - <0.000000003 <0.0000000548 <0.0000000525 <0.0000000542 
1.2,3, 4. 7,8-Hexachlorodibenzofuran - , 0.000000003 ·<0.0000000548 <O 0000000525 ·<0.0000000542 
1 .2.3,6, 7,8-Hexachlorcx!ibenzofuran - , 0.000000003 ·<0.0000000548 <0.0000000525 ·<0.0000000542 
1,2,3, 7 ,8,S-Hexachlorcx!ibenzofuran - <0.000000003 ,,o.0000000548 <0.0000000525 <0.0000000542 
2,3,4,6.7,8-Hexachlorod'ibenzofuran - <0.000000003 ·<0.0000000548 <0.0000000525 ·<0.0000000542 
1,2,3, 4,6, 7 ,8-Heptachlorodibenzofuran - <0.000000003 ·<0.0000000548 <0.0000000525 ·<0.0000000542 
1,2,3,4, 7,8,9-Heptachlorodibenzofuran - <0.000000003 <0.0000000548 <0.0000000525 <0.0000000542 
1,2,3. 4,6. 7 ,8.9,.0ctachlorodibenzofuran - <0.000000005 <0.00000011 <0.0000)0105 ·<0.0000000016 BJu 
~ ' 1-l l ) -IL..r:J L..U.ll.SlQ 2.0E-10 1.4E-OO 1.8E-10 1.5E-10 0.0 
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NOATH LOCATIONtSAWL.E DATE 

PARA.ME'TER 111 
CAROLINA (DU~1402t 

DRINKING WATER FL,Og .. 1 FL.(19"11 FL,eg .. 1 FL-09-1 FL..O!M FL-09-1 FL-09~ FL-09·1 

STAHOAROOI 11118J05 11/t/1007 12/3/20Dt 1111112011 11/11!2011 1117/2013 11fll2018 8/1tf2023 

Dioxins 
2,3,7,8-T etrachlorodibenzo-P-dio-..:in - •:O. 000000005 <0.000000003 <0.0000000093 <O 0000000104 •00.0000000102 <O. 00000000285 <0.00000000328 <0.00000000825 UI 

1.2,3, 7 .8-Pentachlorodibenzo-p-dioxin - ·<0.000000006 <0.000000003 <0.0000000465 0.0000000114 JI < 0. 000000051 .,o. 00000000122 ,o.ooooooooooos <O. 0000000236 ui 
1,2,3, 4 , 7,8-Haxachlorodibenzo-p-diox in - • 00.000000006 0.000000003 <0.0000000465 <0. 0000000126 JK u ., o 000000051 <0.00000000211 <0.00000000063,8 0.00000000493 JK i 
1 ,2,3, 6, 7,8-Haxachlom::fibenzo-o-db"Kin - •00. 000000006 0.000000005 <0.0000000465 0.0000000248 JI < 0. 000000051 <0.00000000205 <O. 000000000713 0.00000000972 J I 
1,2,3, 7 .8,9-HexachlorOOibenzo-p-dr;,xin - 0.000000007 0.000000021 <0.0000000465 0.0000000257 Ji <O.000000051 ..:0.00000000646 JK u <0.00000000066 0.00000000887 J i 
1,2,3,4,6,7,8-Heptachloroclibenzo-p-dioxin - 0.000000047 0.000000193 0.0000000117 BJ 0.000000112 B 0.000000141 B <0.0000000574 K u 0.00000000175 BJ 0 .000000164 i-
1,2,3, 4,6, 7 ,8, 9-0ctachlorodibenzo-p-d iox-in - 0.00000559 0.0000182 0.000000565 B 0.00000619 Bi 0.000009TT Bi 0.00000367 0.0000000388 J 0.000001170 i-
2.3.7,8-T etrachlorooibenrofuran - <0.000000003 <0.000000002 <0.0000000093 <0.0000000104 <0.0000000102 <0.00000000223 <0.00000000156 <0.00000000742 uJ 
1 ,2,3, 7 ,8 -Pentachlorod ibenzofuran - <O. 000000003 <O 000000002 <0.0000000465 0.0000000143 J. <0.000000051 <0.0000000015 <0.000000000857 «=O.OOOOOC0236 u· 
2 ,3,4, 7 .8-Pentachlorodibenzofuran - <0.000000003 <O 000000002 <0.0000000465 0.0000000113 Ji <0.000000051 <0.00000000136 <0.000000000962 <0.0000000236 UJ 

1.2,3, 4, 7,8-Hexachlorodibenzofu ran - <O. 000000003 <0.000000001 <0.0000000465 0.000000014~ Ji ·<0.000000051 <0.000000000798 <0.000000000605 <0.0000000236 
1,2,3.6,7.8-Hexachlorodibenzofuran - <0,000000003 <O 000000001 <0.0000000465 0.000000016 J. -,o 000000051 <0.000000000698 <0.000000000611 0.0000000165 J 
1,2.3, 7 ,8,9-Hexachlo,OOibenzofuran - ·<0.000000003 <O 000000001 <0.0000000465 <O. 000000014a JK u ·<0.000000051 ., 0.00000000113 <0.0000000007 <0.0000000236 ui 
2,3,4,6,7,8-He-xachlorodibem:ofuran - <0.000000003 .;:_Q.000000001 <0.0000000465 0.0000000154 Ji ·<0.000000051 <0.000000000744 <0.000000000598 •CO 0000000236 UJ 
1 ,2,3,4 ,6 ,7,8 -Heptachlorodibenzofuran - .,0.000000003 ·<0.000000006 <0.0000000465 <0.0000000184 JK u ., 0. 000000051 <0.000000CX)18 BJK u <0.0000)0CX)l 18 BJ u 0.000000224 PI 
1 ,2,3, 4. 7,8,9-Heptachlorodibenzofuran - ·<0.000000003 ·<0.000000006 <0.0000000465 <0.0000000521 <0.000000051 .,0.00000000128 ,0.000000000319 <O. 0000000236 ui 
1,2 ,3, 4,8, 7 ,8, Q..Octachlorodibenzofura n - ·=0.000000005'. <0.000000006 <0.000000093 <O. 0000000635 BJ u <0.0000000164 BJK u ·=O. 00000000355 •00.0000000092 B.JK u 0 .. 000000733 i· 
237ATrnn TEQ EPA89 /lnt.mat,onoO'°·, 2.0E-10 6.8E-09 2.3E-08 6.8E-OQ 2.9E-08 1 1E-08 ~ ll=·W ~.ot=-11 1!.~l=·Uli 

NOATH LOCA TION1'SAl\al'LE CA TE 

PARA.METER 111 CAROLINA 
DRINK\NG WATER FL-69-2: FL~a.2 n.n.a~ FL.Gl-2 FL.0111.2 FL-08,.2 

STA~DARD'" 11111WS H/1/2007 12131200li 11llfl013 ttll/'2&18 9/1912(123 

Dioxins 
2.3.7,8-T etractilofOOibenzo-p~doxin - <0.000000009 <0.000000003 ~ ..... v vvuuvu ·<u. <u. KU <u. ' . 

1,2,3 , 7 ,8 -Pentachlorodibenzo-i>dioxin - <0.000000004 <0.000000002 .:;Q,OOOuwu:.:i <O.uuuuwu01 13 -,o.ooooooucvo19 •-0 
1,2,3, 4.7,8-Hexachlorodibenzo-p-dioxin ..:Q.000000004 <0.000000004 .::v .vvvvuvv:.) -.:·u.uOuuvuv01 .:,~ •CU . Ovo.Jt\. U u. ,a ,I\J 

1 ,2 ,3, 6. 7,8-Hexachlorodibenzo-p-diox In -,o. 000000004 <0.000000004 <u.uuvuuvuu <U.uvuuvuuv I 00 ·'U. -o.J. 

1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin <O. 00000000• <O 000000004 .::V.VVVVU'v'V:J <u.uvuu=uv1 ,jQ <u. 4 0.000000000531 J 
1,2.3,4,e, 7 .8-Heptaohl01odibenzo-p-dioxin 0 .000000004 0.000000005 U.uu=u= II>< ~, U.uuu=u-1 < 0 < t>Jt\ u U.=u=ul1JO 
1,2 ,3, 4,6, 7 ,8, 9-0c1achlorod1benzo-p-d iox·1n - 0.000000095 0.000000113 ~ U.VVt.lUl.oVV.:. I ::i t:5J U u. J U.uuu=uu» u.u=u=i,4 
2,3,7,8-Tetrachlorod'iOOnzofuran - <O. 000000004 ·<O 000000001 .::v.vvvvvv u -1 < U.uvvuvvvv o 1 0.0000000153 <U . 

1,2 ,3, 7 ,8-Pentachlorod ibenzofuran •00.000000003 <0.000000001 <v.uuvuuVUb <U lA.IUv.J\R-"J1 ·t U.uuu=uv I f1 J <u. 

2 ,3,4, 7 ,8-Pentachlorod ibeni:ofuran <0.000000003 <0.000000001 <O.uOOuOuOS <0.u=u=0U7 U.j <0.00000u0011 --O.uOOOOOOL3il 

1,2 ,3. 4. 7.8-Hexachlorodibenzofuran ·<0.000000003 <O 000000001 <u.uuvuuvu::i <U. <u V U\A.IVUUV I / )j JI\ U <v. 
1,2,3,6,7,8-HexachlorOOiber~zofuran - <O. 000000003 <0.000000001 <u.v u=• OS -,u.Ow 0w0w6s• 0.0u=00013 J <O.ow o~, 236 
1,2,3, 7 ,8,9-Hexac_hlo,OOibenzofuran - <0.000000003 <0.000000001 <0.00000005 -,0.00000000113 0.00000000065 BJ -,0.0000000235 
2,3,4,6,7,8-HexachlorOOibenzofuran - <0.000000003 ., 0.000000001 -<!v,uuvuuvv..> ·<U. .,:; ' ·<u. 

1,2,3,4,6,7,8-Heptachlotodibenzofurar> - 0 0. 000000003 <0.000000004 ·<0.00000005 ·<0,000000000887 ·<O 00000000159 8J u 0.00000000941 JK j 
1,2,3,4,7,8,9-Heptachlorodibenzofuran. - <O. 000000003 <0.000000004 ·=0,00000005 •00.000000001 38 • 00.000000000398 • 00.0000000235 

1,2.3,4,6,7 ,8,9-0ctachlorodibenzofuran <O 000000008 <0.000000002 ·<U.u~ u~, <U. " " -=:u. =• ,.~ ~J u 0.000000113 
2378TCDD TEO EPA89 flntemation:al\:i) 2.0E-10 1.4E-10 1.6E-10 1 8E-10 8.3E-11 1.9E-09 6.8E•10 
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Source: the Site’s OU-1 Year 19 Annual Monitoring Report (January 2024)

NORTH LOCA llONISAMPLE DA tE 

PARAMETER 111 CAROLI~ 
DRINKING WATER FL-1O•1· FL-11M FL0 1D01~•; 

.STA:NDAR0°r 11118/05 12Hl3.'ll8 12/03188 

Dioxins 
2,3, 7,8-T etradllorodibenzo.p-dioxin - -,0.000000007 <0.0000000 112 <0.00000001 
1,2.3, 7 ,8.Pentachforodibenzo.p-dioxin - ·<0.000000005 -<0.000000056 <0.0000000502 
1,2,3, 4, 7,8-Hexachlorodibenzo.p-dk>xin - -,0.000000007 <O. 000000056 <0.0000000502 
1,2,3,6, 7,8-Hexachlo~odibenzo-p-dioxin - <0.000000007 <0.000000056 <0.0000000502 
1.2.3, 7 ,8,9-Hexachlorodibenzo•p•d10xin - <0.000000007 -<O. 000000056 <0.0000000502 
1,2,3, 4,6, 7 ,8-l-leptachlorodibenzo-p.-dioxin - 0.000000016 <0.00000000764 BJu <0.0000000502 
1,2,3, 4,6, 7 ,8,9-0ctachlorodibenzo-p-dioxin - 0.0000018 0.000000226 B 0.0000000486 J 
2,3, 7,8-T etrachlorodibenzofuran - <0.000000004 -<0.0000000112 0.0000001 
1 ,2,3, 7 ,8-Pentachtorodibenzofuran - <0.000000002 <O. 000000056 <0.0000000502 
2,3, 4, 7 ,8-Pentachlorodibenzofuran - <0,000000002 <0.000000056 <0.0000000502 
1.2,3, 4, 7, 8-Hexachlo,odibenzofuran - <0.000000003 -<O. 000000056 -<0.0000000502 
1,2,3,6, 7,8-Hexachlorod'ibenzofuran - <0.000000003 <O. 000000056 <0.0000000502 
1,2,3, 7 ,8,9-Hexachlorodibenzofuran - .,0.000000003 <0.000000056 <O 0000000502 
2,3. 4,6, 7, 8-Hexachlo,odibenzofuran - <0.000000003 <O. 000000056 <0.0000000502 
1,2,3, 4,6, 7,8-Heplachlorodibenzofu ran - <0.000000003 <0.000000056 <00000000502 
1,2.3, 4, 7,8,9-Heptachlorodibenzofu ran - .,0.000000003 <0.000000056 <O 0000000502 
1,2,3,4,6, 7 ,8,S-Octachlorodiben2ofuran - -,0.000000005 -,o.OOOOOOJ0237 BJKu -,0.0000001 
2378Tcr>D TEO ~PA89 l lntemationafP I 2.0E-10 20E-09 2.:)E;. fO 1 OE-08. 

rS~mple locations fur 202l groundwater S:3mpling event. .. ·'· Analytical result'5 aro reported in milligrams per lter (mg/Lj unles;s othm;1se noted. 
ForTEQ_EPA89: lnle.-na!!on31 Toxicity Equivalence Fade< (l,,TEF) meth~-ogy from USEPA (USEPA, 1989) 

The fubJre residenti.»I use of ~ro1.1nctmdcr estim.ales !'<'suite~ in a. risit just above the lov1tr end of the can.ze1 risk range for i ngestlo-.1 of siroundw.ite1 o;onti,ining dioxin, 
The State of North Carolina is proposing to modi fy !heir drinking water standard for dioxin. regarding the applca6on of t.ie standard to dioxin TEO ralher.:han 
2.3,7.8-TCDD. Th0.1cforo. 9.-oundwate; will be monitored rl the Former l andil No. 1 /.tu for dioxin TEO using the lJSEPA 1-TEF method lVSEPA, 1989}. Tho 
monitoring ,·,ill J'is~s vAlether ground'lr.Uer is. approaching the proposed 15A NCA.C 02l .0202 (North Carolina 2L) drinking water standard (effect:ve .t.pi 1. 2013} 
of1.0,)! 10.10 mgfL dio:<in 1.TEQ thm11gll natural 3ttenualion 

fi tere<I simple. 
Conccnhtion less than the OJanti tation LinSI. 

B (orgeniC) Present in anal:,tiC31 rn~thod blank. 

J E«imated concentration. 
c o·n«intra1ion ocosi<lered an estimate based on data vatdation. 

K (Organic; Oete-ction l imit may be elevated due to the ~ ei;ence of an unreques~ d analyta. 
P Concentration on&idared ar; esti:nate based on c-~!,oroclpl!enyt ether int"E:rfurEnce bfing present at re!-ention time. 
r Unu$;3ble C:li!.1.1. Pre$en1 or Abset11 orny 
u U .hora1oryrepcrte<I deteC1.io11 n1>t 'l.l;.1l:C.i:1e<1 (luring <1.'lt::ai v~H<l~lion ixoeeS$ 
Bol<:lno ln<lli;ates coMUtue;u detec:llcn 

Shadilg indicaies concoouation exceeds comparison criteri,a. 
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Table I-2: OU-1 Wetland Soil Sampling Results, 2005 to 2023

 
 
Source: the Site’s OU-1 Year 19 Annual Monitoring Report (January 2024) 

LOCAT_. 111\ff 

,.~,. ICOLOOICAI. IDU-4)$fflJ 

ct.EA- l'LMM>I FI.WS-11 1'1.- FLWS-01 l'Lws.e'I l'LWS-e'I FLWS.11 l'LWS-e'I l'LWS--D'I FLWS.11 FLWS-411 

I.EIIELa"' 11114/05 11/14Al5 ,,_ 11_,, 1Vlwt 1VISIM 11/05/13 11/15111 11117/11 11112121 H/11/23 

Metals 
Chromium 110 5.0 5.0 5.0 5.0 5.3 5.63 5.3 4.5 8.55 7.9 9.8 
Mercu 0.4 <0.1 <0.1 0.0506 0.1 0.031B 0.055 0.030 0.065 0.0211 <0.024 0.0085 

LOCATI-LI DATIi 

.. ~,. ICOLOOICAI. (llU.-11 (Du.074MJ 

CLEANUP FLWS-03 FI.WS-13 l'LWS43 FLWS-03 FLWS.e3 l'L- FI.WS.13 PL-..3 
LE1/&La"' 11114/05 11/0!1/H 1,_ 11-.1 11/lft7 1VIWI 1V03/ot 11/0511) 

Metals 
Chromium 110 13 10 6.0 5.0 5.0 2.0 2.18 1.7 
Mercu 0.4 0.1 0.0149 0.0156 <0.1 <0.1 0.004B 0.006J 

LOCATl~LE DATE 

ICOLOOICAI. (DU--21 jDU-214111 .... ~ ,. 
CLIA- PLWS-o4 PLWS.14 "'-- FLWS-o4 l'LM-M FL-H PL-M l'LM-M PI.Wl•l4 Pl.WS-M l'LWI .... 
LE1/&Ls"' 11114/05 11/0""11 ,,_, 1ZI05/18 12/13/a 11J95113 11115/11 11/U/lli 11ll7J'II 11IOV21 

Metals 
Chromium 110 28 11 95 128 13.7 111 4.19 5.47 9.25 4.5 
Mercury 0.4 <0.1 0.0487 0.3 0.3 0.353. 0.009J 0.005 J 0.03 <0.027 

LOCATION/SAMPLE DAlE 

l'ARA .. TER'1> 
ECOLOOICAL 

I I I I CLEANUP FLW9-<15 FLWS-05 FLWS-05 FLWS-05 
LIM!L&"' 11114115 11/09/06 11/06/07 12/05/08 

Metals 
Chromium 110 I 7.0 I 6.0 I 8.0 I 60 I 
Mercury 0.4 <0 .1 I 0.006 I <0.1 I 0.033 B I 

PARAMETER" 
ECOLOOICAL 

I I I I CLEANUP FLWS-01 FLWS-01 FLWS-ol FLWS-01 
LIM!LS'~ 11/14/05 11/09MI 11106/07 12/05108 

Metals 
Chromium I 110 I 8.0 I 212 I 60 I 4.8 I 
Mercutv 0.4 <0.1 I 1.06 I 0.2 I 0.23 I 

sample locauons ror 2021 wetland son samplng event . 

Ansytical re:sutts are reported in milligrams per kilogram (mgntg) unle:ss other1~se noted. 

Ecological cleanl.fl target levels are defined in the Record d Decision daled June 19, 2002. 

< Concentration less than the Quanlilalion Limi. 

8 (inorganic) The enalyte has beeo detected belVteen the method <!election limit and lhe reporting limit. 

I FLWS•U FLWS-OS 

12/0:W9 11/0!>113 

8.37 I 5.9 
0.005 JI I 0.005 JI 

LOCATION/SAMPLE DATE 

I I FLWS-H FLWS.QI 

12/0:1109 11/05/13 

12.5 I 150 I 
0.018 Jj I 2.01 i I 

J The result is an estimated concentration that Is less lha-i the MRL blJ: greater than or equal to the MOL 

j Eslimated concentralion 
Bolding indicates constnuenl detection. 

Shading Indicates concentrallon exceeds comparison criteria. 

I I 
(DU.1 l406j I 

FLWS-06 FLWS-01 FLWS-IG 

11115/16 11/07/1 8 11/07/18 

75.5 I 6.66 j I 11.5 j I 
0.68 I 0.036 I 0.041 I 

11/0V21 OM IIJ23 

5.5 6.03 
<0.024 0.0072 

FLWS.OI I FLWS-01 

11/02/21 09/18/23 

6.4 I 8.95 
0.030 I 0.037 

(DU-2'3111 

PLWS-f4 

09/11/23 

5.57 
0.0079 
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Figure I-2: OU-2 Sediment Sampling Locations  

Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

WGS84 35.873471 

WGS84 35.865183 

WGS84 35.870947 

WGS84 35.88174 

0 

LEGEND 

□ SEDIMENT SAMPLE 

◊ RIVER MILE 

■ CURRENT MILL NPDES 
PERMITTED OUTFALL 

5,000 10,000 ---Feet 

LOWER ROANOKE RIVER Drawn By: DJS 

PLYMOUTH, NORTH CAROLINA Checked By: MAH Pa1ewood Plaza T.me, Sule 150 
50 lnfemafonal D,ive 

Greenville, SC 29615-3535 
Phone: 664-261-ClJJO 

1-----------------------------------I Approved By: MAH 

/AX. 664-261-0261 
FIGURE 2-1 t-P-ro-je_ct_N_o_.: - 4,-7-16-6.-0D-2-------1 

SEDIMENT SAMPLE LOCATIONS Date: JANUARY 2024 
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Table I-3: OU-2 Shallow Sediment Dioxin Concentrations, 2023  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

LOCATION/ 
PARTY COLLECTING DATA 

TIMING 

-i;.; USEPA 
-~ ~ Weyerhaeuser o ro 

(l)E 
vi C 

'-' ro i: Combined Data ; ~ ... _ 
~ V, 2012 MNR Performance Monitoring Cl) C. 
ii:: 2. 

2015 MNR Performance Monitoring 

2023 MNR Performance Monitoring 

-i;.; USEPA 
.=! ro ...... Weyerhaeuser o ro 

E ~c 
ro :I: Combined Data ~ 
vi 
i 2012 MNR Performance Monitoring 
0 
C 

2015 MNR Performance Monitoring 

2023 MNR Performance Monitoring 

Notes: 
All sample data from Oto 15 cm (0 to 6 inches). 
Dioxin reported as I-TEQ. 
Duplicate samples counted in total number. 

RANGE 
(ug/kg) 

0.0073 to 0.021 

0.0017 to 0.013 

0.0017 to 0.021 

0.0020 to 0.0078 

0.0014 to 0.012 

0.000078 to 0.00090 

0.0029 to 0 18 

0.015 to 0.072 

0.0029 to 0.18 

0.00070 to 0.52 

0.0016 to 0.10 

0.00059 to 0.37 

Values calculated using the 1989 Mammalian TEF, where non-detect equals 0. 

AVERAGE 
NUMBER (ug/kg) 

[STD DEV] 

15 0.015 [0.0038) 

4 0.0094 [0.0053] 

19 0.014 [0.0046) 

10 0.0050 [0.0022) 

9 0.0058 [0.0038) 

9 0.00035 [0.00023) 

43 0.038 [0.039) 

23 0.029 [0.014) 

66 0.035 [0.033) 

37 0.039 [0.098) 

38 0.017 [0.023) 

38 0.031 [0.070) 
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Figure I-3: OU-2 Surface Water Sampling Locations, 2023  

Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

Location Datum 

OU2-SW-01-2023 WGS84 

Patewood Plaza Three, Suite 1:50 
:SO lrlemational Dr We 

Latitude 

35.875 

Longitude 

-76.797 

Miles 

LOWER ROANOKE RIVER 
PLYMOUTH, NORTH CAROLINA 

LEGEND 
/77:----------------. 

D DOWNSTREAM SEGMENT 

- UPSTREAM SEGMENT 

■ CURRENT MILL NPDES 
PERMITTED OUTFALL 

Drawn By: DJS 

Checked By: MAH 

TR. C Greerwff!e, SC 29615-3030 
Phone: 864-281-0030 

1------------------------------------------<Approved By: MAH 

FAK 864-281-0288 

1-----------------1 
Project No.: 477166.0Dl FIGURE 3-1 

SURFACE WATER SAMPLING LOCATIONS Date: JANUARY 2024 
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Table I-4: OU-2 Surface Water Dioxin Sampling Concentrations, 2012 to 2023   

 
 
 
Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

DATE 2,3,7,8 TCDD (ng/L) 
SPECIFIC 

DISSOLVED pH TEMPERTURE 
LOCATION CONDUCTANCE 

OXYGEN (mg/L) (s.u.) 1·c) 
TARGET LEVEL o.ooooos1' 1 (mS/cm) 

07/14/2012 < 0.000854 -- -- -- --

08/09/2013 < 0.00255 0.141 6.41 6.91 25.31 

06/27/2014 < 0.00183 0.111 5.26 6.62 25.73 

OU2-SW-01 07/07/2015 < 0.00177 0.118 7.65 6.81 31.29 

11/22/2017 < 0.00421 0.111 7.01 6.37 16.35 

11/12/2019 <0.00415 0.070 6.15 8.11 15.80 
09/21/2023 <0.00574 0.120 6.56 7.15 26.06 

06/25/2012 < 0.00103 -- -- -- --

06/05/2013 < 0.00106 0.143 6.35 6.82 25.06 

06/10/2014 < 0.00152 0.111 5.28 6.62 25.17 

OW2-SW-02 06/23/2015 < 0.00178 0.116 9.55 6.86 32.49 

11/08/2017 < 0.00513 0.121 7.25 5.88 16.81 

11/12/2019 <0.00545 0.072 6.33 8.02 15.82 
09/21/2023 <0.00473 0.120 6.39 7.08 25.19 

06/25/2012 < 0.000705 -- -- -- --

06/05/2013 < 0.0047 0.172 6.38 6.34 24.19 

06/10/2014 < 0.00159 0.124 5.46 6.09 25.51 
OW2-SW-03 06/23/2015 < 0.00213 0.176 7.62 6.69 31.93 

11/08/2017 < 0.00393 0.223 8.63 5.08 17.00 

11/12/2019 <0.00789 0.109 5.89 7.52 16.02 
09/21/2023 <0.00475 0.190 6.78 6.32 22.42 

(1( 

ng/L 

mg/L 

Groundwater quality standard specified by Title lSA subchapter 2B of the North Carolina Administrative Code (lSA NCAC 02B). 

nanograms per liter 

milligrams per liter 

mS/cm microsiemens per centimeter 

ntu nephelometric turbidity unit 

s.u. standard units 

•c degrees Celsius 

TURBIDITY (ntu) 

--

17.2 

19.7 

14.8 

26.0 
33.7 
8.7 

--

13.3 

22.5 
14.2 

29.1 

29.0 
8.6 

--

17.9 

20.6 
0.00 

114 

29.0 
8.2 
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Figure I-4: OU-2 Fish Collection Location Sampling, 2023  

Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

Patewood Plaza Three, Suite 150 

T
~ C 50 International DrMe 

~ GreenviHe, SC 29615-3535 
Phone. 864-281-0030 
FAX 864-281-0288 
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' 

LEGEND 

DOWNSTREAM SEGMENT 

LOWER ROANOKE RIVER Drawn By: DJS 

PLYMOUTH, NORTH CAROLINA Checked By: MAH 

,---------------F-I_G_U_R_E_4_-1 _______________ _:rA_p_p_ro_ve_d_B_y:_M_A_H ______ __j 

FISH COLLECTION LOCATIONS ProjectNo.:477166D.0.2 
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Table I-5: OU-2 Fish Tissue Dioxin Analytical Results, 2023

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

ESTIMATED WHOLE FISH CONCENTRATIONS 

STATION 

Location 1 

Location2 

Location 3 

SAMPLE 
NUMBER OF 

AVG.WT. 
SPECIES FISH PER 

TYPE 11> 
COMPOSIT£ 

(gl 

Redear Carcass .. .. . . , , 9 ... ..... 1~!. .... . ...... ... .. .. ... .. .... ..... 
Redear Fillet 9 6 
Re dear Carcass 6 175 
, ...... .. ......... .. .. .. , ., .. .. " " ' " " " " ' " "' ' 
Re dear Fillet 6 7 
_Large1T1ollth __ b~ss Carcass . . . 5 . . . 527 
Largemouth bass Fillet 5 70 

. . 

-~~!il~lll'?.~.t~ .. ~?~~- .. Carcass 5 61 t 
Largemouth bass i=iii~t-•• •• • .. •• •• • .. "5" • •• .... • • •• "327 .. • 

Blue catfish Fillet 6 142 
Blue catfish Fillet 6 209 

Channel catfish Fillet 4 

Re dear Carcass 10 170 .... ..... ... ... .. ..... .. ..... .. .. ........... .,, .. 
Re dear Fillet 10 20 
Re dear Carcass 10 217 .... ., ... ... ... ....... .. . 
Re dear Fillet 10 31 

.½~!9~1Tl'?.~.\~ .. ~'!-~~--.. <?!:l.r~~:". .. ....... . ?.. . .. .. . . 496 
Largemouth bass Fillet 6 77 

Blue catfish Fillet 4 90 

Blue catfish Fillet 5 141 
Blue catfish Fillet 6 188 

AVG. 
LENGTH 

(nlm/ 

190 

211 

346 

404 

536 
656 

513 

212 

229 

338 

382 

481 

544 

589 
Redear Carcass 9 192 ....... .. ..... . ... .. .. . .. .. ... .. .. . .. ...... .. . . . 220 
Re dear Fillet 9 23 
Re dear Carcass ............ , ......... .. 
Redear Fillet 

.½~!~:Ill'?.~.\~ .. ~~~~-· .. Carcass 
Largemouth bass Fillet 

Lar~elll?,llth~ss Carcass .. ...... .. 
Largemouth bass Fillet 
Blue catfish Fillet 
Blue catfish Fillet 
Blue catfish Fillet 

. .. . 

10 238 
10 30 

235 

5 570 

5 83 
367 

5 841 .. .... .. .. . 
5 116 

401 

4 45 359 
4 70 445 

6 120 51 4 

% LIPID 

3.86 
1.99 
3.89 

···2.'14 '' 
3.82 
1.95 

604 
'''4'29 " 

589 

9.80 

5.88 
5.98 

1.95 

TEO 

WHOTEF1 

(n911<9J 

0.00 
0.01 
0.00 
0.19 

0.03 . .. .... 

TEO 

0.02 
0.01 
0.09 

0.19 
0.04 

0.00 0.00 

0.49 0.50 
0.92 0.92 

0.58 0.58 
0.91 0.83 
0.01 0.01 

0.51 5.67 
1.95 

0.55 
0.00 • .. 0.'00"· ' 

5.86 4.24 3.90 

1.97 0.00 0.00 

1.92 0.86 0.73 
4.29 0.16 0.16 

12.76 0.16 0.18 
3.99 1.03 0.97 

1.95 0.00 0.00 

5.91 
1.£-5 
3.91 

2.14 
1.97 
1.96 
1.96 

1.94 
431 

0.07 
0.00 
2.32 

0.00 
0.20 . .. . .. . 
0.00 

0.00 
0.52 
0.06 

0.08 
0.00 
2.21 

0.00 
0.20 
0.00 

0.00 
0.54 
0.06 

. ... 

CALCULATED 

CALCULATED% 
TI,Q 

LIPID"' WHOTEFs 

tn!J'kgll'l 

3.77 0.00 

3.83 0.09 

3.60 0.03 

5.43 0.37 

5.89 0.49 

9.80 0.92 

5.88 0.58 

5.55 0.81 

5.21 0.48 

5.34 3.67 

1.92 1 75 

1.92 0.86 
4.29 0.16 

12.78 0.18 

3.77 0.92 

5.47 0.06 

3.69 2.03 

1.97 018 

1 96 000 
1.94 0.52 
4.31 0.06 

( >Each sm&ll and lsrge fomga feedercompositewas.segregated info a carcass and·fillet sample. The carcass sample is comprised of the who!e bOOy minus one fil let. 

Toe fillet sample is the remaining fillet of the respective fish. 

,:.> WllOle nsh % lipid and TEO concent,a11oos were calculated u.slng the lndMdual carcass and fillet eoocentrat!ons on a wel~ted basis using the tollowlng equation: 

WhOle fish (:Oncentra1ioos = ((avg. '"1. of carcass ., concenttaticn of carcass) • (avg. wt. of fill et • concentration of t1Uet)J/(av9. wt of carcass• avg. 'Nt. of fillet) 
Units ere orams (o). millimeters- (mm), milligrams per kifooram (mgi\<g) and nanograms per ki!ogam (ngtkg) wet weioht. as noted 

CALCULATED 
TI,Q 

1 .. TEFs 

tn!J'kg)l'l 

0.02 

0.09 

003 

024 

0.50 
0.92 

0.58 

0.74 

045 

3.38 

1 70 

0 73 
0.16 

0.18 

0.86 

0.07 

1.93 

0 18 

000 
0.54 
0.06 
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Figure I-5: OU-2 Fish Fillet Tissue Dioxin Analytical Results by Fish Guild, 2023 
 

 
 
 
 
 
Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024) 
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Figure I-6: OU-2 Fish Fillet Tissue Dioxin Analytical Results Over Time 

Figure I-7: OU-2 Whole Fish Tissue Dioxin Analytical Results Over Time 

 
 
 
 
Source: the Site’s OU-2 Year 12 Monitored Natural Recovery Report (February 2024)

Figure 4-3 
Comparison of Fillet Fish Tissue 1-TEQ In All Locations over Time 
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Figure I-8: OU-3 Groundwater Sampling Locations, 2023

 
Source: the Site’s OU-3 Year 19 Monitoring Report (December 2023) 
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Table I-6: OU-3 Mercury Groundwater Concentrations, 2006 to 2023 

WELL SAMPLE MERCURY"' 
ID DATE (mglL) 

Alluvial aquifer (water table) 
01/24/06 0.001 

WELL SAMPLE MERCURY"' 
ID DATE (mg/L) 

Alluvial aquifer (water table) 

11/07/06 0.0027 
05/30/07 0.0015 
11/07/07 0.001 
05/13/08 0.0012 
12/05/08 0.0015 
12/01/09 0.00206 

MW-01B 11/16/10 0.00113 i 
11/10/11 0.0013 
11/05/12 0.0024 
11/06/13 0.0016 
11/06/14 0.00093 
11/16/16 0.0011 
11/06/18 0.00049 
09/22/23 0.00024 
01/25/06 <0.0002 

01/25/06 0.0101 
11/08/06 0.027 
05/31/07 0.0137 
11/08/07 0.069 
05/13/08 0.024 
12/05/08 0.0079 
12/02/09 0.00757 

CP-05-1 11/16/10 0.0107 
11/10/11 0.026 
11/05/12 0.0087 
11/06/13 0.0081 
11/06/14 0.0064 
11/16/16 0.0079 
11/06/18 0.0039 
11/03/21 0.0065j+ 
09/23123 0.000395 

11/07/06 <0.0002 11/10/11 0.028 
05/30/07 <0.0002 11/06/13 0.073 
11/07/07 <0.0002 
05/13/08 <0.0005 

MW-02 12/05/08 <0.0005 

CP-06-1 
11/16/16 0.064 
11/06/18 0.12 i 
11/03/21 0.10j+ 

12/01/09 <0.0005 09/23/23 0.0012 
11/10/11 <0.0001 01/25/06 <0.0002 
11/06/13 <0.0001 11/07/06 <0.0002 
11/07/18 <0.00008 J 05/03/99 <0.0002 
09/23/23 <0.0002 11/08/07 <0.0002 
01/25/06 0.0012 05/13/08 <0.0005 
11/08/06 0.0005 
05/31/07 <0.0002 

CP-07-1 
12/05/08 <0.0005 
12/01/09 <0.0005 

11/08/07 0.0002 11/10/11 <0.0001 
05/13/08 <0.0005 11/06/13 0.00015 
12/05/08 <0.0005 11/16/16 0.00013 
12/02/09 0.00011 J 11/06/18 0.00013 

CP-02-1 11/16/10 <0.0002 
11/10/11 <0.0001 

09/22/23 <0.0002 
01/25/06 0.0014 

11/05/12 <0.0001 11/07/06 0.0004 
11/06/13 <0.0001 05/30/07 0.0015 
11/06/14 0.00044 
11/16/16 0.00016 
11/07/18 0.00021 
11/03/21 0.00085 i+ 
09/22/23 <0.0002 
01/24/06 <0.0002 
11/07/06 <0.0002 
05/30/07 <0.0002 

CP-03-1 11/07/07 <0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/01/09 <0.0005 

11/08/07 0.0012 
05/13108 0.0014 

CP-08-1 
12/05/08 0.0007 
12/01/09 0.00152 
11/10/11 0.00084 
11/06/13 0.0012 
11/16/16 0.00043 
11/07/18 0.00035 
09/23/23 <0.0002 
01/24/06 0.0007 
11/08/06 <0.0002 
05/31/07 <0.0002 
11/08/07 <0.0002 

01/25/06 n.0681 '" 
11/08/06 0.084 

05/13/08 <0.0005 
CP-09-1 12/05/08 <0.0005 

05/31/07 0.0089 12/02/09 0.00011 J 
11/08/07 0.014 11/10/11 <0.0001 
05/13/08 0.0089 11/06/13 <0.0001 
12/05/08 0.0078 11/06/18 0.00058 
12/02/09 0.00114 09/23/23 <0.0002 

CP-04-1 
11/16/10 0.00339 
11/10/11 0.0055 

01/24/06 <0.0002 
11/08/06 <0.0002 

11/05/12 0.0056 05/31/07 <0.0002 
11/06/13 0.034 11/08/07 <0.0002 
11/06/14 0.048 
11/16/16 0.0053 

CP-10-1 
05/13108 <0.0005 
12/05/08 <0.0005 

11/06/18 0.01 12/02/09 <0.0005 
11/03/21 0.0024 i+ 11 /1 0/11 <0.0001 
09/22/23 0.000452 11/06/13 <0.0001 

11/06/18 <0.00008 J 
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WELL SAMPLE MERCURY"' WELL SAMPLE MERCURY"1 

ID DATE (mg/LJ ID DATE (mg/LJ 

Alluvial aquifer (water table) Alluvial aauifer (-20 ft elevation) 
01 /24/06 <0.0002 01/25/06 <0.0002 
11 /07/06 <0.0002 11/08/06 <0.0002 
05/30/07 <0.0002 05/31/07 <0.0002 

CP-11-1 11 /07/07 <0.0002 11/08/07 <0.0002 
05/13/08 <0.0005 05/13/08 <0.0005 
12/05/08 <0.0005 
12/01/09 <0.0005 

CP-02-2 12/05/08 <0.0005 
12/02/09 0.00009 J 

01 /24/06 <0.0002 
11 /07/06 <0.0002 
05/30/07 <0.0002 

CP-12-1 11 /07/07 <0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/01/09 <0.0005 
01 /25/06 <0.0002 
11 /08/06 <0.0002 
05/31/07 <0.0002 

11/10/11 <0.0001 
11/06/13 <0.0001 
11/07/18 0.00035 
09/22/23 <0.0002 
01/24/06 <0.0002 
11/07/06 0.0004 
05/30/07 <0.0002 

CP-03-2 11/07/07 <0.0002 
05/13/08 <0.0005 

11 /08/07 <0.0002 12/05/08 <0.0005 

CP-13-1 
05/13/08 <0.0005 
12/05/08 <0.0005 

12/01/09 <0.0005 
01/25/06 0.0006 

12/02/09 0.0001 J 11/08/06 <0.0002 
11/10/11 <0.0001 05/31/07 <0.0002 
11 /06/13 <0.0001 11/08/07 0.0007 
11/06/18 <0.00004 J CP-04-2 05/13/08 <0.0005 
01 /25/06 <0.0002 12/05/08 <0.0005 
11 /08/06 <0.0002 12/02/09 <0.0005 
05/31/07 <0.0002 11/06/18 <0.00009 J 
11 /08/07 <0.0002 09/22/23 <0.0002 

CP-14-1 05/13/08 <0.0005 
12/05/08 <0.0005 

01/25/06 <0.0002 
11/08/06 <0.0002 

12/02/09 0.00008 J 
11/10/11 <0.0001 
11 /06/13 <0.0001 
11/07/18 <0.00009 J 

CP-15-1 01/25/06 <0.0002 
Alluvial aquifer (-20 ft elevation) 

01 /25/06 <0.0002 
11 /07/06 <0.0002 
05/30/07 <0.0002 

MW-02-2 11 /07/07 <0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 

05/31/07 <0.0002 

CP-05-2 11/08/07 <0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/02/09 0.00018 J 
11/06/18 <0.00005 J 
01/25/06 0.0002 
11/07/06 0.0003 
05/30/07 0.0002 
11/08/07 0.0003 

CP-07-2 05/13/08 <0.0005 

12/01/09 <0.0005 12/05/08 <0.0005 

11/07/18 <0.0001 J 12/01/09 0.00008 J 

01 /24/06 <0.0002 11/06/18 <0.0001 
11 /07/06 0.0056 09/22/23 <0.0002 
05/30/07 0.0038 01/25/06 <0.0002 
11 /08/07 0.0011 11/07/06 0.0006 
05/13/08 <0.0005 05/30/07 0.0007 
12/05/08 0.0022 CP-08-2 11/08/07 <0.0002 
12/02/09 0.0015 05/13/08 <0.0005 

CP-01-2 11/16/10 0.00973 12/05/08 <0.0005 
11/10/11 0.00043 12/01/09 0.00065 
11/05/12 0.0024 01/24/06 <0.0002 
11 /06/13 0.0021 11/08/06 <0.0002 
11 /06/14 0.0022 
11/16/16 0.005 
11 /06/18 0.0075 
09/22/23 <0.0002 

05/31/07 0.0002 
CP-09-2 11/08/07 <0.0002 

05/13/08 <0.0005 
12/05/08 <0.0005 
12/02/09 <0.0005 
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Source: the Site’s OU-3 Year 19 Monitoring Report (December 2023) 

WELL SAMPLE MERCURY11l 

ID DATE (mg/L) 

Alluvial aquifer (-20 ft elevation) 
01/24/06 <0.0002 
11/08/06 0.0004 
05/31/07 <0.0002 

CP-10-2 11/08/07 0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/02/09 <0.0005 
01/24/06 <0.0002 
11/07/06 <0.0002 
05/30/07 <0.0002 

CP-11-2 11/07/07 <0.0002 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/01/09 <0.0005 
01/24/06 0.0004 
11/07/06 0.0002 
05/30/07 0.0002 

CP-12-2 11/07/07 0.0003 
05/13/08 <0.0005 
12/05/08 <0.0005 
12/01/09 0.00008 J 

Marine sand 
CP-01-3 01/24/06 0.0002 

11/14/07 0.0023 
05/13/08 <0.0005 
12/05/08 <0.0005 

CP-01-3R 12/01/09 <0.0005 
11/06/13 <0.0001 
11/06/18 0.00014 
09/22/23 <0.0002 
01/24/06 <0.0002 
11/07/06 <0.0002 
05/30/07 <0.0002 
11/07/07 <0.0002 

CP-03-3 05/13/08 <0.0005 
12/05/08 0.00071 
12/01/09 <0.0005 
11/06/13 <0.0001 
11/07/18 <0.00009 J 
01/25/06 <o.oooi2l 
11/08/06 <0.0002 
05/31/07 <0.0002 
11/08/07 <0.0002 

CP-04-3 05/13/08 <0.0005 
12/05/08 <0.0005 
12/02/09 <0.0005 
11/06/13 <0.0001 
11/06/18 <0.00005 J 
11/14/07 0.0021 

CP-08-3 
05/18/08 <0.0005 
12/05/08 <0.0005 
12/01/09 <0.0005 

Balded value indicates a concentration was detected 

Sample locations for 2023 groundwater sampling event 

C
1l Gray shaded values indicate an exceedance of the North Carolina groundwater qual 

0.001 mg/L (1 5A NCAC 2L 0202) 

J Estimated < MRL and > MDL 

j+ Concentration considered biased high based on data validation 

Concentration considered an estimate based on data validation 

< Concentration Less than the Ouantitation Limit 
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Figure I-9: OU-4 Sediment Sampling Locations

 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 
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Table I-7: OU-4 Sediment Sampling Physical Characteristics
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 

INITIAL CAP VARIANCE 
GENERAL CAP THICKNESS BETWEEN INITIAL 
LOCATION SAMPLF1

J CATE THICKNEsslJ"• (2(123) ANO 2023 COMPACTION'·') 

(i11. ) (iii.) (In.) 

.., 

.: "' CT-03A 09/21123 2.50 2.50 0.00 good 
:; .: 
; c., 

p 
CT-03C 09121/23 3.60 3.50 -0.10 good ru" 

"' 
CT-DSC 09/21123 4.50 2.75 -1.75 good 

0 CT-OBA 09/21123 275 250 -025 good 
~ 
c., 
u 
C 

CT- 11C 09121123 2.50 3.00 0.50 good "' "' .: c., 
C 

CT- 11D 09/21123 3.60 2.25 -1.35 good 

j 
CT-16B 09121123 3.00 3.00 0.00 good 

CT-20A 09121/23 3.50 3.00 -0.50 
good; tvlt'O layers of 

sand visible 

.: 
C :; CT -22A 09121123 2.25 2.25 0.00 good 
ru u 

l g '° 
~~ 

CT-23C 09121123 3.50 3.00 -0.50 good >-
C> 

Design Cap Thickness 2.0 • 4.0 in. 
Core samples were ranctmly selected 

:; _. Measurements obta"1ed 24•hour5 following sand cap in5tallation from December 2011 through February 2012 

:~, Compaction relers to the ,resence or voids otiseJVed in the core tube and the pr,ysleal characteristics 01 the sand rnstallation 

\,.) DisturOOnce refers to the ntegrity of the sand cap. 

DISTURBANCE141 
SCOUR DEBRIS ORGANISMS BIOTURBATION 

none none none none none 

none minimal minimal; twigs none none 

none none none none yes 

none minimal 
moderate: leaves 

none none 
and twigs 

moderate: heavy 
minimal none none none 18aves and tvvigs 

none minimal moderate; twigs none none 

none none none none none 

yes yes none none none 

none none none none rrinimal 

none minimal minimal; twigs none yes 
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Figure I-10: OU-4 Sediment I-TEQ Over Time

Table I-8: OU-4 Sediment TOC 

 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 

Target 1• TEQ Tareet 1-lCQSWAC • Max 

10 ~-----1 Re me-dial Goal Option ,.______. Remedial Goal Option • Median 
(LOµg/kg) (D.4l µg/kg) ------------ • Min 

11,.SWAC 

j 
a 

0.1 

= a 
w 0.01 
~ 

0.001 

0.0001 

0.00001 
~ ... ~ ~ : ~ lR ... 

0 0 0 0 0 

::!:. !:!. !::!. !::!. !::!. !::!. 

;;;- .:: co ~ ;:; 
b .. b N 

0 0 §. !::!. !::!. !::!. !::!. 
C ~ >, >, >, >, 
.2 ls ls l s ls ,a ~:;;' 
.216' &'ff ..... & ii &!ii &ii ti 'i7 Cl: II 

• C ,). C .:,c ,).C .!, C a, C 1;1 - 8- 8- 8 - 8-> -
-= 0 

Q. Q. Q. Q. Q. 

>, >, >, >, >, 

ls ls l s ls 
,:, 

~ ~ 
& ii ., ... &! ii ., ... ., 0 

Cl: II Cl: II ~ii 
,). C .!, C ,).C .!, C ,). C 
8- 8- s- 8- s-
Q. Q. Q. Q. Q. 

,; 
~ ... N .., ., 

~ .... i m i ~ e -= >- >- >- >-., 
a: 

It) IO ... DO N 

i m i m 
.,.. 
i >- >- >- >- >-

Table 2-3 
Summary of Total Organic Carbon in Sediment 

SAMPLE ID DATE roc111 

CT-03A 09/21/23 533 
CT-03C 09/21/23 14900 
CT-05C 09/21/23 1230 
CT-08A 09/21/23 1260 
CT-11 C 09/21/23 9770 
CT-11 D 09/21/23 9650 
CT-16B 09/21/23 1330 
CT-20A 09/21/23 3150 
CT-22A 09/21/23 7990 
CT-23C 09/21/23 3520 

(
1l Analytical results are reported in milligrams per kilograms (mg/kg). 
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Figure I-11: OU-4 Surface Water Sampling Locations 

 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 
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Table I-9: OU-4 Surface Water Sampling Results, 2012 to 2023

 
 
 

Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report
(February 2024) 

I 

P.A.R.A.METEfti'> NC SWQC11J 
5W•2012-GT4 5W·:Z01)-GT4 SW·2014-GT4 

1U)&/12 1110•"1) 

(Ynr 1) (Year 2) 

Dioxin 
2,3,7 ,8· Tetrachlorodibenzo-o-dioxin (nail) I 0.000005 I <0.00417 I <0.000923 

Metals 

Aluminum tota l rGCOvorable -- 0.15 B 0.120 B 
Barium, total rocovorablo -- 0.036 0.046 
Calcium total recoverable .. 8.73 11.7 
Iron total recov0rabl8 1.0 1.19 2.97 
Macmosium, total rocovorablo .. 2.04 2.86 
Manaanese. total recoverable .. 0.029 0 .145 
Titanium tota l recoverable <0.050 0.001 BJ 

General Chemistry 
Solids, total susoended I .. I 6.5 i I <5.0 
Solids total susoondad volatilo I .. I <10 u I <10 
Dissolved oroanic carbon .. 15.0 12.1 
Total or11 anic carbon I .. I 18.5 I 11.6 

Field Parameters 
Conductance. soecific (mSlcm) .. 0.113 0.102 
DO .. 5.45 3.10 
oH .. 6.16 6.67 
ORP(mVl .. .. 177 
Temperature t C) .. 9.74 14.68 
Turbiditv (ntu) .. 4_53 5.87 
,, 

AnalytlCal resuns ate re,ported 1n miNgr.;,ms pe,r Nter(mgll) unless othe!'wlse noted 

O• Sulfate water qual!tycrl:.arta spec. led by Trtkl 15A subcha~r2B of ttle North Carotlna Admlnlstr.lttve Code (15A NCAC2B) 

NA Not analyzed. The glassware was broken upon arrtval at the labora:ory 
B Analytewas lound in the associated method blank a s wel as In the sample 

J Esnmated val.le. Concentration found below MRL. 
j Concentration conSidered an estimate based on data validation 

uj Not detected; quantitation l:mitmay be inaccurate or imprecise 

X Indicates a ca i bration issue associated wth DOC; see case narra,,..e of ana!~ticirl report 

+ Estimated value, bi;;i~ t'igh 

Boldlr,g tnd.lcates oonslltJent detection. 

PARAMETER"'1 NC SWQCi,J sw-2012-MT, 
11A:ltt12 
(YHr 1) 

Dioxin 
2,3 7,8-Telrachlorodibenzo-p-d ioxin (ntifl ) I 0.000005 <D.00367 
Metal s 
AJuminum , total recoverable .. 0.16 B 
Barium, total recoverable 0.036 
Calcium, total recoverable .. 9.17 
Iron, total recoverable 1.0 1.39 
Matinesium, total recoverable .. 2.07 
Mantiancso total rocovorablo .. 0.032 
Titanium total recoverable .. <0.CX)()4 

General C hemist rv 
Solids, total susnended .. 7.0 . 
Solids, total suspended, volatile I .. <10 i 
Dissolved oraanic carbon I .. 17.4 
Total oraainic carbon I .. 19.9 
Field Parameters 
Conductance s~cific mS/cm .. 0.116 
DO .. 7.58 

I PH .. 6.16 
ORP{mV) .. .. 
Temperature t•C) .. 9.69 
Turbidit, fntu) .. 5.26 

PAJtAMETEli'1 NC swoc01 SW•2012•MTI 
11A'.ltt12 
(YHr1) 

Dioxin 
2 3 7 8-T etrachlorodibenzo-P-dioxin (na/L) 0.000005 <0.00364 

Metal$ 
Aluminum, total recoverable .. 0.18 B 
Barium, total recoverable .. 0.037 
Calcium, total recoverable .. 9.82 
Iron, total recoverable 1.0 1.84 
Maanesium. total recoverable .. 2.27 
Mam;1.1.no$O, tot;J.I rOCQVOr~bto .. 0.042 
Titanium, total recoverable .. 0.001 J 

General Chemistrv 
Solids, total nded .. 7.5 
Solids. total su!'·Jwo,nded. volatile .. <10 i 
Dissolved orqanic carbon .. 18.4 
Total oraanic carbon .. 19.3 

Field Parameters 
Conductance. specific (mS/cm) .. 0.128 
DO .. 848 
oH .. 5.99 
ORPlmV\ .. .. 
Te rature r e .. 963 
Turbidit • (ntul .. 7.67 

SW-2013""11'• 
11/0.,13 
(YHr2) 

<0.001 11 I 

0.120 B 
0.047 
13.0 
3.52 
3.08 

0.189 
0.001 BJ 

<5.0 
<10 I 
12.9 I 
12.4 I 

0.113 
3.58 
6.85 
168 

14.79 
6.43 

SW-201~ 
11~13 
(YH r2) 

I <0.00110 

0.13 B 
0.048 
13.4 
4.09 
3.09 
0.222 

0.001 BJ 

5.5 
I <10 
I 12.9 
I 12.7 

0.119 
4.60 
6.9 
130 

14.99 

9.20 

11/04114 
(YearS) 

<0.00204 

<0.090 BJ 
0.048 
12.2 
2.02 
2.93 

0.189 
<0.050 

<5.0 
<10 
35.8 

23.1 i+ 

0.156 
6.05 
6.31 
165 

13.16 
7.41 

SW-201'-MU 
11/CM/1' 
(Year 3) 

<0.00133 

<0.080 BJ 
0.050 
13.6 
2.37 
3.21 
0.228 
<0.050 

<5.0 
<10 
37.1 

24.2 ·+ 

0.186 
6.91 
6.36 
171 

12.70 
8.48 

SW•201'"6ff'I 
11/CM/1' 
(Year3} 

<0.00165 

<0.1 10 8 
0.050 
14.2 
2.18 
3.29 
0.213 

<0.050 

<5.0 
<10 

22.9 Xi 
14.5 i+ 

0.199 
7.46 
6.44 
157 

12.15 

7.21 

I 

I 
I 

I 

I 

I 
I 
I 

I 

I 
I 
I 

LOCATIONJSAMPl.£ DATE 

5W·2016-GT-4 5W•201G·GT4 $W•2017-GT4 5W•20 1K T4 SW·2011l-GT4 SW·20U·GT4 
1U))l'le 11/14/1$ 1 1/07117 11A)St1f 11/12/11 01120123 
(Year4) (Ynr 6) (Ye•IJ (Year 7) (YHr 8) (Ye• 12) 

<0.604 I <0.00136 <0.00352 I <0.00334 NA I <0 .00471 

<0.11 B 0.110 0.070 J <0.07 BJ <0.03 0.032 
0.055 0.047 0.046 0.033 0.044 0.0406 
13.0 11.7 12.40 12.30 12.1 10.4 
2.96 2.87 2.82 1.92 1.54 1.37 
3.28 2.86 3 .03 3.38 3.31 2 .49 

0.226 0.167 0.161 0.080 0.102 0.152 
0.001 J <0.001 0.001 J <0.001 BJ 0.001 J <0.005 

14.0 I <5.0 5.0 I 5.5 <5.0 I 8.4 
<10 I <5.0 <5.0 I 6.5 <5.0 I 10.8. 
11.9 11.6 8.5 11.0 11.2 13.3 • • 
1 2.8 I 12.3 10.7 I 12.4 11.2 I 14.1 

0.110 0.225 0.151 0.151 0.116 0.120 
0.69 2.45 8.13 1.63 3.71 0.70 
7.07 7.08 5.95 6.61 6.1 3 6.59 
87 186 .. - 297 31.2 

16.43 16.48 17.16 18.7 13.39 29.69 
6.63 6_78 .. 2.28 4.1 53 

LOCATIONISAMPLE DATE 

sw-201a.MT, $W-20tt""11'• SW-2017-MT• SW-2018-MT• SW-2019-MT• SW-202s-MT• 
11A»l15 11/t.,18 11107117 WD! /11 1111911t 0112"23 
(Year • ) (YNr5) (Year I ) (Year7) (YMJI) (Year12J 

<0.00247 <0.00271 <0.00316 I <0.00623 <0.00294 I <0.00482 

<0.09 BJ 0.120 0.090 J <0.05 BJ 0.04 J 0.027 
0.058 0.048 0.048 0.032 0.045 0.036 
13.5 12.6 13.4 12.6 12.9 9.68 
2.25 3.07 3.04 2.16 1.94 1.13 
3.45 3.00 3.20 3 .36 3.49 2.34 

0.206 0.189 0.188 0.105 0.134 0.147 
0.001 J <0.001 0.002 J <0.00 1 BJ 0.001 J <0.005 

<5.0 <5_0 <5_0 <5.0 <5_0 5.2 
<10 <5.0 <5.0 I 5.5 <5.0 I 6.6 i 
12.4 12.7 8.7 i I 12.1 11.7 I 13.6 ;. 
12.4 13.2 10.0 I 12.8 11.5 I 14.0 

0.115 0.247 0.182 0.157 0.127 0.17 
0.00 2.06 9.58 1.08 2.30 1.63 
7.16 6.85 5,46 6.73 7.91 6.48 
168 204 .. . . 255 89.7 

16.39 15.92 17.93 18.96 13.65 27.34 
5.97 1.2 .. 3.56 4.4 4.79 

LOCATIONISAMPLE DATE 

SW•2016-MTI SW-2011~ S'N-2017...rl SW--201 .. MTI SW-2019-MTI SW-202:Milft 
11,03/15 111tU11 111107117 1U)5/11 1111211• '"'20123 
(Y•• ,, (YNf5j IY•••I {Y•• 7) (YN18) (Year 12) 

<0.00109 I <0.00203 <0.0459 I <0.00253 I <0.00242 <0.00478 

<0.13 B 0.160 0.150 <0.06 BJ 0.06 J 0.030 
0.052 0.050 0.048 0.031 0.048 0.039 
13.6 13.8 14.4 12.8 13.6 10.5 
2.59 3.78 2.59 2.22 2.48 1.27 
3.48 3.29 3.60 3.45 3.65 2.67 

0.214 0 .214 0.123 0.106 0.15 0.153 
0.001 J 0 .001 J 0.004 J <0.001 BJ 0.001 J <0.005 

6.0 5.5 5.0 <5.0 6.5 4 .0 
<10 I <5.0 <5.0 I 6.5 I <5.0 6.20 i 
13.4 I 13.8 8.5 I 11.5 I 11.8 13.5 i-
13.8 I 13.9 22.5 . I 12.8 I 11.7 13.6 

0.135 0.322 0.242 0.173 0.143 0.16 
0.79 2.09 9.14 1.74 1.61 1.63 
7.35 6.76 5.20 6.36 7.75 6.33 
319 206 .. .. 231 125.3 

16.72 13.98 18_8 20_53 13.55 30_13 

5.45 0.19 - 2.02 6.90 13.80 
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Table I-10: OU-4 Benthic and Diversity Index Scores

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 

Table 4-3 
North Carolina Biotic Index and Shannon-Weaver Diversity Index Values, April 2023 

SITE NCBI NCBI CLASSIFICA TIONl'I SHANNON DIVERSITY 

Qualltallve Samples (Dip Net - Near Shore) 

REF(GT-4) 7.65 2 2.83 

MT-3 8.37 1 2.49 

MT-4 8.02 1 3.05 

MT-6 8.17 1 2.74 

Quantitative Samples (Ponar - lhahwg) 

REF(GT-4) 8.29 1 1.80 

MT-3 7.44 2 2.83 

MT-4 7.08 2 2.77 

MT-6 7.31 2 2.12 

1•1 NCBI Classlfi callon -Coastal A 

5 <5.42 More Pristine 
4.6 5.42 - 5.46 
4,4 5.47 - 5.51 
4 5.52- 6.00 
3.6 6.01 - 6.05 
3.4 6.06 - 6.10 
3 6.11 - 6.67 
2.6 6.68 - 6. 72 
2.4 6.73 - 6.77 
2 6.78 - 7.68 
1.6 7.69 - 7.73 
1.4 7,74 - 7.79 
1 >7.79 More Stress 
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Table I-11: OU-4 Benthic Dioxin Concentrations, 2013 to 2023

 
 

Table I-12: OU-4 Benthic I-TEQ Values, 1999 to 2023 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 

1,2,3,4,6,7,8-Heptacrj orodibenzo-p-dioxin 

1,2,3,4,6,7,8,9-Octac rj orodibenrn-p-dioxin <20.2Bu 

2,3,7,8-Tetrachlorodibenzoluran 9.27 

1,2,3,7,8-Pentachlorodibenzofuran 

1,2,3,6,7,8-Hexachlorodibenzofuran 

1,2,3,7,8,9-Hexachlorodibenzofuran 

2,3,4,6,7,8-Hexachlorodibenzofuran 

1,2,3,4,6,7,8-Heptac rj omdibenzofuran 

1,2,3,4,7,8,9-Heptac rj omdibenzofuran 

2378TCDD TEO EPA89(I-TEO) 

2378TCDD TEO WH O2005 Mammalian 

YEAR 

1999 

2013 

2014 

2016 

2023 

1.61 

<0 .116JKu 

1.88B.J 

2.38 

2.49 

1.65 

0.88 

<0.0587 

0.101BJ 

6.03 

<0.0693JKu 

MT-3 

1.59 

0.91 

3.52 

1.98 

Reported in nanogram per kilogram (ng/kg) wet weight. 

<0.112 

<0.280BJu 0.108BJ 

<0.326 <0.153JKu 

0.662J 3.39B 

DOWNSTREAM 
MT-4 MT-6 MT-8 AVERAGE 

CONCENTRATION 

19.2 12.0 15.6 

3.16 3.38 2.71 

3.56 0.03 1.12 

4.44 3.37 3.78 

9.10 1.81 4.30 
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Table I-13: OU-4 Fish Tissue Analytical Results, 2023

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 

ESTIMATED WliOI.E FISH CONCENTIIATlONS 

SAMPLE NUMBER CF AVG. TEQ TEQ 
CALCULATED CALCULATED 

STATION SPECIES FISH PER 
AVG.WT. 

LENGTH %LPIO TEQ TEQ 
TYPE 1'l CALCUI.A TED % 

COMPOSITE 
(g) 

(mm) WHOTEF!i 1.TEfs LIPID Iii WHOTEFs 1-TEFs 

(ng/kg) (.,,...g) (ng1,g)"' !hg.1<g)"' 

Bluegill Carcass 5 60 
156 

7.37 3.25 3.26 
7.41 3.00 3.02 

Bluegill Fillet 5 6 7.80 0.35 0.37 
MT-1 toMT-2 

~-•r~emo~.)~ ... b•~--- Carcass 5 579 5.57 6.25 6.26 (Upstream) 360 5.06 5.39 5.40 
LarQerrouth bass Fillet 5 93 1 87 ··oo.i 0.04 

Yellow Bullhead Fillet 5 40 336 1 87 0 49 051 1 87 0 49 0 51 

~~~_<,9ill Carcass 3 62 
151 

7.70 5.56 5.58 
7.49 4.99 5.00 

Bluegill Fillet 3 8 5.74 0.26 0.29 

~~':,'_E;\)ill Carcass 3 95 
165 

5 78 0 63 064 
5.60 0.64 0.64 

Bluegill Fillet 3 9 3.71 0.75 0.72 

MT-3to MT-6 ~-~!J~~~~.!~--~a~. Carcass 4 519 
356 

3.74 9.91 9.91 
3.46 8.65 8.65 

Largerrouth bass Fillet 4 89 1 87 133 1 33 

Largerrouth bass Carcass 3 665 381 5.53 15.82 15.83 5.09 14 04 14 05 L·;·rg~~~th""ba~·· Fillet 3 92 1.89 1.12 1.12 
Yellow Bullhead Fillet 3 37 325 1.92 1.50 1.46 1.92 1.50 1.46 

Whrte Catfish Fillet 3 50 383 1.90 0.00 0.02 1.90 0.00 0.02 
Redear Carcass 4 138 

198 
9.24 6.43 6.43 

8.41 5.51 5.51 
Redear Fillet 4 25 3.71 0.32 0.33 

~-~-(.~~~-~.!~ ... ~a~ .. " Carcass 5 452 
334 

3.71 3.27 3.27 
3.44 2.91 2.90 

MT-7to MT-8 Largerrouth bas.s ·Fillei"······· · s 76 1.88 0.78 0.74 

L_ar_~emo~)~ __ ba~ _ Carcass 3 673 
424 

7.34 2.14 2.15 
6.37 1.77 1.78 

Largerrouth bass Fillet •• • 3 144 1.87 0.05 0.05 
Channel Catfish Fillet 3 162 546 7.52 085 0 60 7.52 0.85 060 

Redear Carcass 4 118 
193 

5.75 7.34 7.34 
5.1 7 6.23 6.24 

Redear Fillet 4 21 1 90 001 002 
MT-8 to GT-19 

~-~!~•mo~)~ __ b•~-- Carcas5 5 413 5.63 1.90 1.90 
(Downstream) 331 512 1 68 1 68 

Largem:iuth bass Fillet 5 67 1.96 0.36 · ···o.3ii···· 

Brown Bullhead Fillet 2 44 323 767 209 2 10 7.67 2.09 2 10 

,l) Each small and large forage feeder composite was segregated into a carcass and fillet sample. The ce1rcasssample Is compmed of the whale body mmus one fillet. 

The fillet sample is the rem.a iningfiltet of the respective fish. 

(l) Whole f ish% lipid ~md TEQ concentrations were calculated with the individual carcass and fillet concentrations on a weighted basis using the following equation: 

Whole f ish concentrations= [(avg. ,-vt: . of carcass* concentration of carcass)+ (avg. wt. of fillet .. concentration of f illet)]/ (avg. wt. af carcass t-avg. wt. of f illet) 
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Figure I-12: OU-4 Fish Fillet Tissue I-TEQ Analytical Results Over Time

 
 
Figure I-13: OU-4 Whole Fish Tissue I-TEQ Analytical Results Over Time 

 
 
 
 
 
 
Source: the Site’s OU-4 Year 12 Enhanced Monitoring Recovery Performance Monitoring Report 
(February 2024) 
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APPENDIX J – DETAILED ARARS REVIEW
 
CERCLA Section 121(d)(1) requires that Superfund remedial actions attain “a degree of cleanup of 
hazardous substance, pollutants, and contaminants released into the environment and control of 
further release at a minimum which assures protection of human health and the environment.” The 
remedial action must achieve a level of cleanup that at least attains those requirements that are legally 
applicable or relevant and appropriate. In performing the FYR for compliance with ARARs, only those 
ARARs that address the protectiveness of the remedy are reviewed.  
 
Groundwater ARARs
The OU-1 ROD established the North Carolina groundwater standard for dioxin as an ARAR for the Site. 
The OU-3 ROD established the North Carolina groundwater standard for mercury as an ARAR for the 
Site. The state of North Carolina 2L groundwater standards are lower than federal primary drinking 
standards for dioxin and mercury. The standard for 2,3,7,8-TCDD (specifically, the 2,3,7,8-TCDD 
congener) has not changed (Table J-1). While the current groundwater standard for mercury has 
changed slightly since the time of the ROD, the change is not significant because analytical results are 
typically rounded to match the same number of significant digits as the standard. In addition, no one 
drinks the groundwater and monitoring data are compared to the current, lower North Carolina 
standard. Therefore, the change does not affect the protectiveness of the remedy.  

 
Table J-1: Previous and Current ARARs for Groundwater COCs 

COC ROD Standarda Current Standardc Change 

2,3,7,8-TCDD   2 x 10-10 mg/Lb 2 x 10-10 mg/L None 

Mercury 1.1 µg/L 1 µg/L More stringentd 

Notes:  
a. Based on the lower of federal maximum contaminant levels and state of North Carolina primary 

groundwater standards (15A NCAC 02L.0202). Cleanup goals are from the OU-1 and OU-3 RODs. 
The state of North Carolina 2L groundwater standards are lower than federal primary drinking 
standards for dioxin and mercury.

b. Applies specifically to the 2,3,7,8-TCDD congener. This was a to-be-considered criteria. 

c. North Carolina 2L groundwater standards: http://reports.oah.state.nc.us/ncac/title%2015a%20-
%20environmental%20quality/chapter%2002%20-
%20environmental%20management/subchapter%20l/15a%20ncac%2002l%20.0202.pdf 
(accessed 8/9/2024). 

d. While the current standard is lower than what it was at the time of the ROD, the change is not 
significant since analytical results are rounded to match the same number of significant digits as 
the standard. 

mg/L = milligrams per liter 
µg/L = micrograms per liter 

 
Surface Water ARARs 
The OU-3 and OU-4 RODs identified the North Carolina 2B surface water standards as ARARs for the 
Site. The OU-3 surface water standard for mercury has not changed since the ROD was issued (Table J-2). 
The OU-4 surface water cleanup level of 1.4 x 10-5 ng/L for Welch Creek was based on the  
North Carolina 2B surface water standard for TCDD at the time the ROD was published, which has since 
been revised to the more stringent value of 5 x 10-6 ng/L (Table J-2). 
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Table J-2: Previous and Current ARARs for Surface Water
COC ROD Standarda Current Standardc Change 

2,3,7,8-TCDD 1.4 x 10-5 ng/Lb 5 x 10-6 ng/Ld More stringent 

Mercury 0.012 µg/L 0.012 µg/L None 
Notes: 

a. Based on the state of North Carolina 2B surface water standards: 15A NCAC 02L.0202. Cleanup 
goals are sourced from the OU-3 and OU-4 RODs.  

b. Applies specifically to the 2,3,7,8-TCDD congener. 
c. North Carolina 2B surface water standards: http://reports.oah.state.nc.us/ncac/title%2015a%20-

%20environmental%20quality/chapter%2002%20-
%20environmental%20management/subchapter%20b/subchapter%20b%20rules.pdf  (accessed 
8/9/2024). 

d. The current standard applies to dioxin, not just the 2,3,7,8-TCDD congener. 
ng/L = nanograms per liter 
µg/L = micrograms per liter 

 
Fish Consumption Advisory
At the time the OU-2 and OU-4 RODs were issued, the fish consumption advisories in place for the LRR 
and Welch Creek were based on a dioxin level of 3 ng/kg. The current concentration (as of  
December 2013) for dioxin consumption advisories in North Carolina is 4 ng/kg TEQ, according to the 
NC DEQ Standard Operating Procedures for Fish Tissue Assessments. The new advisory is less stringent 
but does not affect remedy performance. 
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APPENDIX K – SCREENING-LEVEL RISK REVIEW
 
The cleanup levels for dioxin in soil were established before there was an oral noncancer toxicity value, 
or RfD available. In 2012 the EPA published an oral RfD on the EPA’s IRIS, recommending a noncancer 
RfD for 2,3,7,8-TCDD of 7 x 10-10 milligrams per kilogram per day. To evaluate whether the OU-1 soil 
cleanup levels remain protective in light of the toxicity value update, they were compared to the EPA’s 
industrial RSLs. RSLs incorporate the most recent chemical-specific toxicity values. Institutional controls 
limit land uses at OU-1 to commercial and industrial uses only.

As shown in table K-1, the dioxin cleanup levels are associated with cancer risk levels that are within 
the EPA’s risk management range of 1 x 10-4 to 1 x 10-6 and at or below the EPA’s target noncancer 
HQ of 1. Therefore, the dioxin cleanup levels remain protective. As discussed in Question B, the landfill 
cap prevents direct contact with contaminated material below the cap; there are no complete 
exposure pathways. 
 

Table K-1: Screening-Level Risk Evaluation of OU-1 Soil Dioxin Cleanup Levels 
 

 
COC 

ROD 
Industrial 

Cleanup Level 
(mg/kg)a 

Industrial RSLb 
(mg/kg) Cancer Riskc 

 
Noncancer 

HQd 
1 x 10-6 Risk HQ = 1.0 

OU-1 Soil Dioxin TEQ
(based on WHO 

mammalian method)
0.00037 0.00002 0.0007 0.00002 0.5 

OU-1 Soil Dioxin TEQ (based 
on WHO avian method) 0.00077 0.00002 0.0007 0.00004 1 

Notes: 
a. Sourced from the OU-1 ROD. 
b. Current EPA RSLs, dated November 2024, are available at https://www.epa.gov/risk/regional-screening-

levels-rsls-generic-tables (accessed 5/30/2025). 
c. The cancer risks were calculated using the following equation, based on the fact that RSLs are derived 

based on 1 x 10-6 risk: cancer risk = (cleanup level ÷ cancer-based RSL) × 10-6. 
d. The noncancer HQ was calculated using the following equation: HQ = cleanup level ÷ noncancer-based RSL. 
 


