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1 INTRODUCTION AND OBJECTIVES 

Geosyntec Consultants of NC, P.C. (Geosyntec) has prepared this Cape Fear River PFAS 
Mass Loading Assessment report for The Chemours Company, FC, LLC (Chemours).  
Chemours operates the Fayetteville Works facility in Bladen County, North Carolina (the 
Site). This report provides monitoring and assessment results pursuant to the 
requirements of Paragraph 1(b) of the Addendum to Consent Order Paragraph 12 (CO 
Addendum) and Paragraph 16 of the executed Consent Order (CO) dated 25 February 
2019 among the North Carolina Department of Environmental Quality (NCDEQ), Cape 
Fear River Watch, and Chemours.  

The purpose of this report is to describe the second quarter 2020 (Q2 2020) PFAS Mass 
Loading Assessment of the Cape Fear River based on the findings of surface water, river 
water, and groundwater samples collected at and surrounding the Site. Data collected 
were used to assess mass loading of Total per- and polyfluoroalkyl substances (PFAS) to 
the Cape Fear River. Total PFAS is a term used to refer to PFAS detected in the 
environment for those PFAS compounds listed in Table 1 and analyzed by the Table 3+ 
standard operating procedure (SOP) analytical method. 

There are two primary objectives for this report:  

1. To assess Cape Fear River PFAS mass loads. Specifically: 

a. Mass loads measured in the Cape Fear River; 

b. Mass loads prevented from reaching the Cape Fear River by implemented 
remedies; and 

c. The total mass load that was heading to the Cape Fear River, i.e., the sum 
of the two quantities above. 

2. To assess the relative PFAS loadings from the different PFAS transport pathways 
to the Cape Fear River during the reporting period using the Mass Loading Model 
(MLM). 

This report contains data through June 2020, and mass loading calculations and reporting 
are done on the set of Table 3+ PFAS compounds listed in Table 1, i.e., under the ñTable 
3+ò groupings. The CO Addendum requires sampling the Cape Fear River for PFAS 
compounds listed in Attachment C of the CO (Cape Fear River Mass Loading Calculation 
Protocol, Geosyntec 2020c). The next quarterly report (Q3 2020) will contain data 
collected July 2020 through September 2020 and will include mass loading reported for 
Attachment C PFAS. 

The remainder of this report is organized as follows: 
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¶ Scope ï This section describes the sampling programs performed in Q2 2020; 

¶ Sampling Results ï This section describes the results of the sampling activities; 

¶ PFAS Mass Load to Cape Fear River ï This section describes the assessments 
of Cape Fear River PFAS Mass Loads; 

¶ Cape Fear River PFAS Mass Loading Model ï This section describes the 
assessment of the relative mass loading from the various PFAS transport 
pathways; 

¶ Summary ï This section summarizes the findings of this report. 

2 SCOPE  

The Q2 2020 sampling events were completed by Geosyntec and Parsons of NC (Parsons) 
between May and June 2020 (Q1 2020 contained data from January through April 2020). 
The scope of the sampling programs is summarized below and complete descriptions of 
the field methods can be found in Appendix A. 

2.1 Sampling Activities in Q2 2020  

Q2 2020 sampling activities included: 

1. The Cape Fear River PFAS Mass Load Sampling Program consisted of collecting 
twice weekly composite samples at CFR-TARHEEL (May 2020 to present); and 

2. The Cape Fear River PFAS Mass Loading Model Sampling Program event which 
consisted of the following: 

a. Collecting a synoptic round of groundwater elevations from select on and 
offsite monitoring wells (May 2020);  

b. Collecting water samples for PFAS from 20 onsite and offsite monitoring 
wells (May 2020); 

c. Collecting seep, surface water, and river water samples for PFAS (May 
2020); and 

d. Measuring flow rates at specified seep and surface water locations (May 
2020). 

Each program is described in further detail below. 
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2.2 Cape Fear River PFAS Mass Load Sampling Program 

The Cape Fear River PFAS Mass Load program consists of collecting twice weekly 
composite samples from the sampling location at Cape Fear River at Tar Heel Ferry Road 
Bridge (CFR-TARHEEL), approximately 7 miles downstream of the Site (Figure 2).  
This location is far enough downstream of the Site such that water from the seeps, onsite 
groundwater, Old Outfall 002 and Georgia Branch Creek are well mixed in the river.   

Composite samples were collected using an autosampler and were generally composited 
over 84 hours with aliquots collected at one-hour intervals yielding two samples per week 
(i.e., week is 168 hours long = two times 84 hours). Collected samples were evaluated for 
the PFAS compounds listed in Table 1. Details on sample collection methods are 
described in Appendix A.   

Interruptions to the sampling program may occur due to events such as vandalism, 
equipment malfunction or a high river stage, which will flood the platform and 
necessitates sampler removal. During interruptions, field protocol is to collect a grab 
sample from the river twice per week at the CFR-TARHEEL location to continue 
establishing a record of river concentrations over time. During the reporting period 
between May 9, 2020 and June 29, 2020, one interruption occurred in the scheduled 
sampling program: 

¶ May 20, 2020 to June 8, 2020 ï High river stage was experienced at the sampling 
location between these dates necessitating the removal of the autosampler to 
prevent damage. This event resulted in no sample collection during the period of 
May 20, 2020 to June 8, 2020. 

The data collected from the PFAS Mass Load Sampling Program were used to estimate 
PFAS mass load in the Cape Fear River using concentrations from the CFR-TARHEEL 
location and flows as reported by the United States Geological Survey (USGS) river 
gauging station at the W.O. Huske Dam (Figure 2). Details of the calculation methods 
were reported in the Cape Fear River PFAS Mass Loading Calculation Protocol 
(Geosyntec, 2020c) and are provided in Appendix G.  Results of these sampling activities 
are described below in Sections 3 and Section 4.   

2.3 Cape Fear River PFAS Mass Loading Model Sampling Program 

The quarterly Mass Loading Model Sampling Program consisted of collecting 
concentration and flow data from the various PFAS transport pathways in May 2020. 
Environmental media sampled include surface water (seeps, creeks, Old Outfall, Outfall 
002, and Cape Fear River) and groundwater. Surface and river water sampling and flow 
gauging locations for the Q2 2020 Event are shown on Figures 4 and 5 and listed in Table 
2. Groundwater sampling locations for the Q2 2020 Event are listed in Table 3 and shown 
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on Figure 6. Collected samples were evaluated for the PFAS compounds listed in Table 
1. Details on sample collection and flow gauging methods are described in Appendix A.   

The data collected from these Q2 2020 field activities were then incorporated into the 
Mass Loading Model to estimate PFAS mass discharge from the nine potential transport 
pathways to the Cape Fear River (Figure 3), as identified in the Conceptual Site Model 
(CSM) (Geosyntec, 2019b) and discussed in more detail in Section 5. These Mass 
Loading Model estimates were compared to mass loading observed downstream at CFR-
TARHEEL. 

Grab samples were also collected from the Cape Fear River adjacent to the Bladen Bluffs 
and Kings Bluff Intakes at CFR-BLADEN and CFR-KINGS, respectively (Figure 2). 
Samples were analyzed for PFAS listed in Table 1.  To calculate the mass discharge at 
these sample locations, flows as reported by the USGS river gauging station at the W.O. 
Huske Dam and Cape Fear River Lock & Dam #1 were used to determine river flow 
volumes corresponding to samples collected at CFR-BLADEN and CFR-KINGS, 
respectively.  PFAS concentrations and mass discharge calculations are reported in 
Section 4.3. 

2.4 Laboratory Analyses 

Samples were analyzed for PFAS by Table 3+ Laboratory SOP and some samples were 
analyzed for Method EPA 537 Modified. The focus of this report is on the set of PFAS 
originating from manufacturing activities at the Site; therefore, results of sampling 
activities and assessments of mass loading were performed and presented with respect to 
the PFAS groupings presented in Table 1: (i) Table 3+ (17 compounds) and (ii) Table 3+ 
(20 compounds).  Analytical results of other PFAS, i.e., those analyzed under Method 
EPA 537 Modified, with the exception of hexafluoropropylene oxide dimer acid (HFPO-
DA), are provided in Appendix D. 

3 SAMPLING RESULTS 

This section presents sampling results from Q2 2020 sampling activities described in 
Section 2. Specifically, this section describes data quality presented in this report and then 
describes the results from the Cape Fear River PFAS Mass Load sampling program and 
the Cape Fear River PFAS Mass Loading Model sampling programs. 

3.1 Data Quality 

All analytical data were reviewed using the Data Verification Module (DVM) within the 
LocusÊ Environmental Information Management (EIM) system, a commercial software 
program used to manage data.  Following the DVM process, a manual review of the data 
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was conducted. The DVM and the manual review results were combined in a data review 
narrative report for each set of sample results, which were consistent with Stage 2b of the 
USEPA Guidance for Labeling Externally Validated Laboratory Analytical Data for 
Superfund Use (USEPA-540-R-08-005, 2009). The narrative report summarizes which 
samples were qualified (if any), the specific reasons for the qualification, and any 
potential bias in reported results. The data usability, in view of the projectôs data quality 
objectives (DQOs), was assessed, and the data were entered into the EIM system.  

The data were evaluated by the DVM against the following data usability checks: 

¶ Hold time criteria; 

¶ Field and laboratory blank contamination; 

¶ Completeness of quality assurance/quality control samples; 

¶ Matrix spike/matrix spike duplicate recoveries and the relative percent differences 
(RPDs) between these spikes; 

¶ Laboratory control sample/control sample duplicate recoveries and the RPD 
between these spikes; 

¶ Surrogate spike recoveries for organic analyses; and 

¶ RPD between field duplicate sample pairs. 

A manual review of the data was also conducted and includes instrument-related quality 
control results for calibration standards, blanks, and recoveries. The data review process 
(DVM plus manual review) applied the following data evaluation qualifiers to the 
analytical results as required: 

¶ J  Analyte present, reported value may not be accurate or precise; 

¶ UJ  Analyte not present below the reporting limit, reporting limit may  not be  
        accurate or precise; and 

¶ B  Analyte present in a blank sample, reported value may have a high bias. 

The data review process described above was performed for all laboratory chemical 
analytical data generated for the sampling event. The DQOs were met for the analytical 
results for accuracy and precision. The data collected are believed to be complete, 
representative and comparable, with the exception of R-PSDA, Hydrolyzed PSDA, and 
R-EVE.  

As reported in the Matrix Interference During Analysis of Table 3+ Compounds  memorandum 
(Geosyntec, 2020a), matrix interference studies conducted by the analytical laboratory 
(TestAmerica, Sacramento) have shown that the quantitation of these three compounds 
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(R-PSDA, Hydrolyzed PSDA, and R-EVE) is inaccurate due to interferences by the 
sample matrix in both groundwater and surface water.  Given the matrix interference 
issues, Total Table 3+ PFAS concentrations are calculated and presented two ways in this 
report: (i) summing over 17 of the 20 Table 3+ compounds ñTotal Table 3+ (sum of 17 
compounds)ò, i.e., excluding results of R-PSDA, Hydrolyzed PSDA, and R-EVE, and (ii) 
summing over 20 of the Table 3+ compounds ñTotal Table 3+ (sum of 20 compounds)ò. 
Expressing these data as a range represents possible values of what these results might be 
without matrix interferences. In other words, the sum of all 17 compounds is an 
underestimate of the actual value while the sum of the 20 compounds is likely an 
overestimate of the total actual value. 

3.2 Cape Fear River PFAS Mass Load Sampling Results 

For this Q2 2020 report, the Cape Fear River Mass Loads reporting period was from May 
9 to June 29, 2020. During this period, twelve (12) primary composite samples, five (5) 
grab samples, and one duplicate grab sample were collected at location CFR-TARHEEL.  

3.2.1 Cape Fear River Mass Load QA/QC Samples 

PFAS concentrations for Cape Fear River Mass Loading quality assurance/quality control 
(QA/QC) samples are reported in Table 7. Two equipment blanks and field blanks were 
collected on May 25, 2020 and June 1, 2020.  The equipment blanks and field blanks did 
not have PFAS detected above the associated reported limits, with the exception of 
PFO4DA in the equipment blank collected on June 1, 2020 (CFR-TARHEEL-EB-
060120).   This PFO4DA detection did not result in additional data qualification. One 
duplicate sample was collected on June 1, 2020. PFAS results for the parent (CFR-
TARHEEL-060120) and duplicate sample (CFR-TARHEEL-060120-D) had relative 
percent differences less than 30% for the reported compounds.  

3.2.2 Cape Fear River Mass Load PFAS Analytical Results 

Analytical sample results used to estimate Cape Fear River mass loads are reported in 
Table 7. Minimum and maximum Total PFAS concentrations for each of the two PFAS 
groupings are as follows: 

¶ Total Table 3+ (17 compounds) concentrations ranged from 4.2 nanograms per 
liter (ng/L) (CFR-TARHEEL-052520) to 261 ng/L (CFR-TARHEEL-83-
052020); and 

¶ Total Table 3+ (17 compounds) concentrations ranged from 9.6 ng/L (CFR-
TARHEEL-052520) to 340 ng/L (CFR-TARHEEL-83-052020). 
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The concentrations over time for these samples are plotted on Figure 8 and corresponding 
calculated mass loads are reported in Tables 11 and 12 and plotted in Figure 9. Both 
figures are described in Section 4. 

3.3 PFAS Mass Loading Model Sampling Seep and Surface Water Results 

For this Q2 2020 report, sampling of seep, surface water and Cape Fear River locations 
occurred between May 13 and 14, with the exception of CFR-KINGS, which occurred on 
May 19, 2020. The CFR-KINGS sample was sampled five days later to account for the 
estimated time for water to travel from the Site to the Kings Bluff Intake.  During this 
period, eight (8) composite samples, six (6) grab samples, and one duplicate sample were 
collected. 

Onsite rain gauges did not indicate any precipitation during the week of surface water 
sample collection (May 13 to 19, 2020). The last significant precipitation event was 
measured at the Site on May 6, 2020 (0.82 inches). The May 2020 surface water sampling 
event is, therefore, considered to be a quiescent (dry) weather event for the purposes of 
the Mass Loading Model. 

3.3.1 Seep and Surface Water QA/QC Samples 

PFAS concentrations for surface water QA/QC samples are reported in Table 8.  Two 
equipment blanks (May 19 and 21, 2020) and one field blank (May 19, 2020) were 
collected.  The equipment blank collected on May 21, had one PFAS compound (PS Acid) 
detected above the associated reported limits. The field blank collected on May 19, 2020 
had one PFAS compound (perfluoro-2-methoxyaceticacid [PFMOAA]) detected above 
the associated reported limits.  Neither detections resulted in additional data qualification. 
One field duplicate was collected; relative percent differences for the reported compounds 
were all less than 30%; therefore, no additional data qualification was required.  

3.3.2 Seeps and Surface Flow Gauging 

A summary of flow rates measured for the May 2020 seep and surface water event is 
presented in Table 9. Details on estimated flow measurements along with measurement 
methods at each flow gauging location are included in Appendix C.   

Measured flow rates for Willis Creek and Georgia Branch Creek in May 2020 were 3,500 
and 5,300 gallons per minute (GPM). Measured flow rates at the seeps were 170, 150, 49 
and 150 GPM for Seep A, B, C and D, respectively. The flow rate at Outfall 002 was 
15,000 GPM while Old Outfall 002 had a flow rate of 620 GPM. The USGS reported 
flow at W.O. Huske Dame (USGS 02105500) ranged from 600,000 GPM on May 18, 
2020) to 760,000 GPM on May 13, 2020.  The USGS reported flow at Kings Bluff (USGS 
02105769) was 740,000 GPM. 
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3.3.3 Seeps and Surface Water Field Parameters 

Field parameters recorded for surface water samples collected during the Q2 2020 event 
are presented in Table 5 and the field forms are provided in Appendix D. Recorded field 
parameter data are generally consistent with expectations. 

3.3.4 Seep and Surface Water PFAS Analytical Results 

Analytical results for the seep, surface, and river water samples are summarized in Table 
8. Figures 10A, 10B, 11A, and 11B show the Total PFAS concentrations reported for 
samples collected in May 2020 and Figure 12 presents the HFPO-DA concentration for 
Cape Fear River samples. Laboratory and DVM reports are included in Appendix E.  

In general, Total PFAS concentrations were lowest at Outfall 002 and in the upstream 
and downstream river samples and the highest at the seeps and the Old Outfall 002 
(Figures 10A through 11B; Table 8).  Among the river samples, the sample collected from 
CFR-MILE-76 (before site) had the lowest detections of PFAS with Total PFAS 
concentrations ranging from 33 ng/L to 61 ng/L across the two Total PFAS groupings. 
Among the creeks, Willis Creek had higher Total PFAS concentrations than Georgia 
Branch Creek with Total PFAS concentrations ranging from 2,600 ng/L to 3,100 ng/L 
across the two Total PFAS groupings. Among the seeps and Old Outfall 002, Seep C had 
the highest Total PFAS concentrations of 340,000 to 350,000 ng/L across the two Total 
PFAS groupings.  

Figure 12 shows the HFPO-DA concentrations in the four river samples.  HFPO-DA 
concentrations were well below 140 ng/L ranging from 2 ng/L (upstream at CFR-MILE-
76) to 25 ng/L (downstream sample at CFR-BLADEN). 

3.4 PFAS Mass Loading Model Sampling Groundwater Results 

A synoptic water level survey of the onsite groundwater monitoring well network was 
completed on May 5, 2020.  Field parameters and groundwater samples were collected 
from 19 of the 20 CO Paragraph 16 wells between May 6 and 14, 2020.  This list of 
groundwater wells is derived from the Corrective Action Plan (CAP) (Geosyntec, 2019c) 
with the exception of wells INSITU-02 and BLADEN-1S, which were removed as these 
wells are perennially dry. One of the wells (PIW-1S) was dry and not sampled in Q2 2020 
but will continue to be sampled in future sampling events if groundwater is present. 

3.4.1 Groundwater QA/QC Samples 

PFAS concentrations for groundwater QA/QC samples are reported in Table 10. The 
following observations were noted for the QA/QC samples: 
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¶ Eight equipment blank samples were collected over the 9 sampling days.  No 
PFAS were detected above the associated reporting limits in seven of the eight 
equipment blank samples.  The Equipment blank collected on May 7, 2020 had 
reportable levels of PFMOAA, perfluoro(3,5-dioxahexanoic) acid (PFO2HxA), 
perfluoro(3,5,7-trioxaoctanoic) acid (PFO3OA), and HFPO-DA. Samples 
collected on May 7, 2020, that had concentrations of PFMOAA, PFO2HxA, 
PFO3OA and HFPO-DA within 5x the level found in the equipment blank sample 
were B qualified to indicate the presence of the analyte in the associated 
equipment blank sample. 

¶ Six field blank samples were collected over the 9 sampling days.  No PFAS were 
detected above the associated reporting limits in any of the field blank samples. 

¶ One field duplicate sample was collected at Bladen-1D. The relative percent 
differences for the reported compounds were less than 30% between the parent 
and field duplicate samples; therefore, no additional data qualification was 
required.  
 

3.4.2 Water Levels 

Groundwater elevations were calculated for onsite and offsite wells screened in the 
Perched Zone, Surficial Aquifer and Black Creek Aquifer from a single synoptic water 
level measurement survey performed on May 5, 2020 (Table 4). Groundwater elevations 
from these synoptic water levels were used to develop potentiometric maps for the 
Perched Zone, Surficial Aquifer and Black Creek Aquifer (Figures 7A, 7B, and 7C).   

Similar to Perched Zone groundwater elevations discussed in previous assessments 
(Geosyntec, 2019b; Geosyntec, 2020b), a localized groundwater mound is observed near 
NAF-01 and NAF-04 (Figure 7A). Groundwater elevations infer groundwater will flow 
radially away from the groundwater mound. Groundwater in the Perched Zone appears 
to be controlled by topography and the lateral extent of the clay lens. Perched Zone 
groundwater elevations are also shown to overlay with topographic contours and 
individual seeps that were identified in the Seeps and Creeks Investigation (Geosyntec, 
2019a; Figure 7A).  

Groundwater elevations in Surficial Aquifer wells (Figure 7B) indicate groundwater flow 
in the northern portion of the Site is likely to be east-northeast towards both Willis Creek 
and Cape Fear River, and at the southern end of the Site towards Old Outfall 002, 
consistent with the flow observed in in previous assessments (Geosyntec, 2019b; 
Geosyntec, 2020b). In the southern portion of the Site the Surficial Aquifer groundwater 
discharges to the Old Outfall 002 and to Seep B. 
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