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Re:  Submission Pursuant to Consent Order Paragf@pasd 11.1

Dear Ms. Holman and Mr. Burdette,

Chemours is pleased to submit the enclosed CapeRivear PFAS Loading Reduction
Plan, pursuant to paragraphs 12 and 11.1 of the€@wr©Order entered by the Superior Court for
Bladen County on February 25, 2019. The Redud®an and its attachments were developed
by our consultant, Geosyntec Consultants of NC, DEQ has approved Geosyntec as a third
party for this work under the Consent Order.

As we have previously reported, Chemours has aremplemented several actions that
have significantly reduced PFAS loadings origingtirom Fayetteville Works to the Cape Fear
River. These actions have included, among othlees;essation of process wastewater
discharges, installation of new air emissions adstidining of the cooling water channel and
sediment ponds, and groundwater extraction froeetiperched zone monitoring wells.

The enclosed Reduction Plan proposes the implet@miaf seven additional actions to
further reduce PFAS loadings to the River. Geamyhis developed these recommended
actions, and Chemours has agreed their implementaiil support reducing loading to the
River in accordance with Consent Order paragraphTi seven proposed actions are:

Capture and Treat OIld Outfall 002 Water

Capture and Treat Groundwater from Seeps

Targeted Sediment Removal from Conveyance Network
Develop a Stormwater Pollution Prevention Plan

Targeted Stormwater Source Control and/or Treatment
Decommission and Replace Remaining Portion of #reatotta Pipe
Assess Potential for Groundwater Intrusion into ¥&yance Network

NoakwhNpE



The seven actions proposed in the enclosed Reduetam are supported by recent
environmental characterization work and data aeslysesented in four separate reports
attached to the Reduction Plan. These attachedtsegre the 1) PFAS Mass Loading Model, 2)
Seeps and Creeks Investigation Report, 3) Outfdll Assessment, and 4) Terracotta Pipe
Grouting Report. The PFAS Mass Loading Model repaiudes the characterization of PFAS
in downstream raw water intakes, pursuant to papgil.1 of the Consent Order.

We would also like to emphasize that our environtaleshata collection, characterization,
and assessment efforts remain ongoing. Pursug@ragraph 16 of the Consent Order,
Chemours will be submitting before the end of §f@ar a Corrective Action Plan, and in that
Plan Chemours anticipates that it will propose taltkl actions to further reduce PFAS mass
loading from Fayetteville Works to the Cape FeareRbased on the outcome of our ongoing
efforts.

*k%k

As specified in the Consent Order, Chemours is kamaously transmitting this
submission to downstream public water utilitiese WWok forward to meeting with DEQ and
Cape Fear River Watch soon to discuss this submnigsid the path forward for implementation.

Sincerely,

Brian D. Long
Plant Manager
Chemours — Fayetteville Works

Enclosure
Cape Fear River PFAS Loading Reduction Plan analcAthents
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Michael Scott, DWM
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David C. Shelton, Chemours
John F. Savarese, WLRK

Geoff Gisler, SELC
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This report has been prepared under the direction of a North Carolina Licensed Geologist,
subject to limitations of currently available data in an ongoing site investigation.
Geosyntec Consultants of NC, PC is licensed to practice geology in North Carolina. The
certification number (Firm’s License Number) is C-295. Geosyntec Consultants of NC,

PC is licensed to practice engineering in North Carolina. The certification number
(Firm’s License Number) is C-3500.
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ACRONYMS AND ABBREVIATIONS

% Percent

CAP Corrective Action Plan

CFRW Cape Fear River Watch

cfs Cubic Feet Per Second

DFSA Difluoro-sulfo-acetic acid

EPA United States Environmental Protection Agency
EPARTC NC EPA Research Triangle Park North Carolina
ft feet

ft bgs feet below ground surface

HDPE high density polypropylene

HFPO Hexafluoropropylene Oxide

HFPO-DA Hexafluoropropylene Oxide Dimer Acid
HP/EC hydraulic profiling and electrical conductivity
L/s liters per second

Ibs/yr pounds per year

mg/s milligrams per second

MMF Difluoromalonic acid

MSL Mean Sea Level

MTP Perfluoro-2-methoxypropanoic acid
NCDEQ North Carolina Department of Environmental Quality
ng/L nanograms per liter

NCCW Non Contact Cooling Water

NVHOS Perfluoroethoxysulfonic acid

PFAS per- and polyfluoroalkyl substances
PFMOAA perfluoro-1-methoxyacetic acid

PMPA Perfluoromethoxypropyl carboxylic acid
PPA Area Polymer Processing Acid Area

PPF Acid Perfluoropropionic acid

SWPPP Stormwater Pollution Prevention Plan

TA TestAmerica Laboratories, Inc.

WWTP Wastewater treatment plant
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EXECUTIVE SUMMARY

Geosyntec Consultants of NC, P.C.(Geosyntec) has prepared this Cape Fear River PFAS
Reduction Plan (Reduction Plan) for The Chemours Company FC, LLC (Chemours)
pursuant to Paragraph 12 of the Consent Order among Chemours, the North Carolina
Department of Environmental Quality (NCDEQ) and Cape Fear River Watch (CFRW).
Geosyntec has developed the proposed recommended actions detailed in this plan and
Chemours anticipates that following NCDEQ and CFRW review, the parties will come
to an agreement to amend the Consent Order to incorporate the proposed recommended
actions.

This Reduction Plan proposes Chemours implement seven actions, listed in the table
below within five years of Consent Order Amendment, to reduce mass loading of PFAS
originating from the Chemours Fayetteville Works Facility (the Site). Four of these
actions would be implemented within two years of Consent Order Amendment and three
of the actions would be implemented within five years of Consent Order Amendment
(assuming all necessary permits and authorizations are provided in a timely manner). The
actions proposed here also support the requirements of Consent Order Paragraph 16
pursuant to which Chemours will submit a Corrective Action Plan for Groundwater by
December 31, 2019. As part of the Corrective Action Plan submittal, Chemours
anticipates that it will propose additional actions to reduce PFAS mass loading to the
Cape Fear River based on the outcome of environmental characterization efforts and
quantitative analyses presently on-going in support of the Corrective Action Plan
preparation.

Proposed Actions to Reduce PFAS Loading to Cape Fear River Ap?gﬁﬂg}zﬁi;ﬁars
1) Capture and Treat Old QOutfall 002 Water 2
2) Capture and Treat Groundwater from Seeps 5
3) Targeted Sediment Removal from Conveyance Network 1
4) Develop a Stormwater Pollution Prevention Plan (SWPPP) 1
5) Targeted Stormwater Source Control and/or Treatment 4
6) Decommission and Replace Remaining Portion of the Terracotta Pipe 2
7) Assess Potential for Groundwater Intrusion into Conveyance Network 5

Reduction Plan % August 26, 2019
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1 INTRODUCTION

Geosyntec has prepared this per- and polyfluoroalkyl substances (PFAS) reduction plan
(Reduction Plan) pursuant to Paragraph 12 of the February 25, 2019 Consent Order
among Chemours, the North Carolina Department of Environmental Quality (NCDEQ)
and Cape Fear River Watch (CFRW). To date Chemours has already implemented a
number of actions which have reduced PFAS loading originating from the Chemours
Fayetteville Works Site (the Site). Specifically, Hexafluoropropylene Oxide Dimer Acid
(HFPO-DA) load has been reduced by over 95% downstream in the Cape Fear River as
described later in Section 3. This Reduction Plan proposes seven additional actions to
further reduce the remaining HFPO-DA and PFAS loadings to the Cape Fear River.

Geosyntec has developed these recommended actions and Chemours has agreed their
implementation will support reducing loading to the Cape Fear River in accordance with
Consent Order Paragraph 12. Four of the actions proposed in the Reduction Plan would
be completed within two years of Consent Order Amendment and three of the actions
would be completed within five years of Consent Order Amendment (assuming all
necessary permits and authorizations are timely provided). Taken together these actions
are estimated to reduce PFAS loading in the Cape Fear River of Table 3+ compounds,
the compounds identified at the Site, by greater than 50% from present loading (based on
mass loading results).

In addition to Old Outfall 002 and the Seeps, onsite groundwater discharge contributes
relatively more mass to the Cape Fear River than the remaining other pathways. At this
time, assessment of onsite groundwater discharge is ongoing. The results of this ongoing
assessment will be presented in the Consent Order paragraph 18 assessment report due
September 30, 2019. Onsite groundwater will also be addressed in the Consent Order
paragraph 16 Corrective Action Plan due December 31, 2019.

The actions proposed in this Reduction Plan are supported by recent environmental
characterization work and data analyses presented in four separate reports attached to this
Reduction Plan. These reports are:

e “PFAS Mass Loading Model” — Cape Fear River PFAS Mass Loading Model
Assessment and Paragraph 11.1 Characterization of PFAS at Intakes
(Attachment 1): This report identifies transport pathways that contribute
measurable PFAS load to the Cape Fear River by estimating total PFAS mass
loading originating from the facility to the Cape Fear River and comparing
these estimates to empirically measured PFAS loading in the Cape Fear River.
The results of the modeling analysis are used in this Reduction Plan to support
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the selection actions proposed. The PFAS Mass Loading Model Report also
presents a Characterization of PFAS at downstream raw water intakes
pursuant to Paragraph 11.1 of the Consent Order.

Seeps and Creeks Investigation Report (Attachment 2): This document
presents a summary of recent environmental characterization work and data
that are used in the PFAS Mass Loading Model.

“Outfall 002 Assessment” — Assessment of HFPO-DA and PFMOAA in
Outfall 002 Discharge and Evaluation of Potential Control Options
(Attachment 3): This document presents data and a technical analysis related
to Outfall 002 to support actions proposed in this Reduction Plan, along with
an evaluation of potential reductions of HFPO-DA and perfluoro-1-
methoxyacetic acid (PFMOAA) from eight potential control approaches (nine
including in-progress air emissions reductions).

“Terracotta Pipe Grouting Report” — Decommissioning Summary of Grouting
of East-West Section of Terracotta Pipe from Chemours Monomers IXM Area
(Attachment 4): This document summarizes the recent work completed at the
Site to decommission a portion of the terracotta pipe.

HFPO-DA Loading Reductions Estimate (Attachment 5): This document
presents an assessment of HFPO-DA loading reductions since June 2017 at
Outfall 002, to the Cape Fear River and to the environment.

The remainder of this report is organized as follows:

Section 2: Site Setting and PFAS Mass Loading Model Assessment — This
section presents an overview description of the facility, environmental setting,
PFAS mass loading pathways to the Cape Fear River and results of the PFAS
Mass Loading Model.

Section 3: Completed Reduction Actions — This section lists actions
Chemours has already undertaken to reduce PFAS loading the environment
and the Cape Fear River.

Section 4: Consent Order Paragraph 12 Proposed Actions — This section
lists the proposed actions, including interim benchmarks, to reduce PFAS
loading originating from the facility and reaching the Cape Fear River.

Section 5: Paragraph 12(d) Outfall 002 — Pursuant to Consent Order
Paragraph 12(d) this section evaluates whether an 80% reduction in HFPO-
DA and (PFMOAA) in Outfall 002 is technologically and/or economically
feasible within 2 years of Consent Order Amendment.
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e Section 6: Summary — This section summarizes the Reduction Plan actions
presented in this document.

e Section 7: References — This section lists documents referenced.
2 SITESETTING AND PFAS MASS LOADING MODEL ASSESSMENT

This section presents an overview description of the Site Setting and reviews the
distribution of Site Associated PFAS and the Mass Loading Model results.

2.1 Site Setting

The Site is located on the Cape Fear River 7-miles upstream of the Bladen Bluffs water
intake and 55-miles upstream of the Kings Bluff Intake Canal as shown on Figure 1. The
Site is situated in the northwestern portion of Bladen County and southern portion of
Cumberland county about 20 miles from the Fayetteville, NC city center. There are
several operating areas at the site as shown in Figure 2. Chemours operates two
manufacturing areas on the Site, the Chemours Monomers IXM Area and the Polymer
Processing Aid Area (PPA Area). Chemours also operates the wastewater treatment plant
(WWTP) and Power Area; filtered water and demineralized water are produced in the
Power Area. Two tenants also operate on the Site; Kuraray America Inc. (Kuraray) and
E.l. du Pont de Nemours and Company (DuPont).

The land surface is relatively flat in the manufacturing areas of the Site and slopes down
a bluff with about a 100-foot change in elevation towards the Cape Fear River on the east
side of the Site. To the north of the Site, the property slopes towards Willis Creek, which
is a tributary that discharges to the Cape Fear River. To the south of the manufacturing
area is the Old Outfall Channel, which also discharges to the Cape Fear River. Farther
south, off the Site, is Georgia Branch Creek which is a tributary to the Cape Fear River.

River water used at the Site as non-contact cooling water (NCCW) is transmitted through
the Site Conveyance Network to Outfall 002 through a series of channels and piping
sections shown in Figure 3. The Site Conveyance Network also transmits stormwater and
treated process water from the Waste Water Treatment Plant. There are five sections of
the Site Conveyance Network identified in Figure 3:

e The Wood Lined Trench which transmits NCCW from Kuraray operations and
stormwater from the western portion of the Site;

e The Cooling Water Channel which transmits NCCW from the Chemours
Monomers IXM Area and stormwater from the northeast portion of the Site;
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e The Wastewater Treatment Plant Discharge which transmits treated sanitary,
some NCCW, Kuraray and DuPont process waters, and some stormwater;

e The DuPont Area Ditches which transmit NCCW for DuPont operations and
stormwater from the southeast portion of the Site; and

e The Open Channel to Outfall 002 which transmits the combined flows from the
previous sections to Outfall 002 with some additional stormwater additions.
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Figure 3: Site Conveyance Network

Site Geology

As described by Parsons (2018), Bladen County is within the Coastal Plain Physiographic
Province, which consists of a seaward thickening wedge of sedimentary deposits ranging
in age from Cretaceous to Recent. Paleozoic metamorphic and igneous rocks underlie
these deposits. The Site is underlain by the Black Creek Formation, which is characterized
by lignitic clay with thin beds and laminae of fine-grained micaceous sand as well as thick
lenses of cross-bedded sand. The upper portion of the formation may also contain
glauconitic, fossiliferous clayey sand lenses. The Black Creek Formation and surficial
deposits are the principal potable water aquifers in the region.

Based on the lithology logged during onsite investigations, the Site is underlain by a fine-
to medium-grained sand unit with thin discontinuous interbedded silt/clay lenses. The
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sand extends to a depth of approximately 65 feet below ground surface (ft bgs) (elevation
of +80 feet MSL). The saturated portion of this unit has been identified as the Surficial
Aquifer. Beneath this unit is a 7- to 15-foot-thick, laterally-continuous dense clay that has
been identified as the Black Creek Confining Unit.

The elevation of this unit (approximately +65 to +77 ft MSL) indicates that it, too, should
outcrop along the bluff face adjacent to the Cape Fear River, and potentially along the
embankment near Willis Creek. Beneath this confining unit is the Black Creek Aquifer,
which is approximately 8 to 20 ft thick and is encountered at depth between 80 and 100
ft bgs (elevation of approximately +45 to +65 ft MSL) at the top of the bluff. Beneath this
aquifer is a massive dense clay (with minor sand stringers) that has been identified as the
Upper Cape Fear Confining Unit. This unit was not fully penetrated at the Site; however,
it extended to at least 200 ft bgs (elevation of -55 ft MSL).

Beneath the manufacturing area, the uppermost sand unit is locally bisected by an aerially
extensive stiff clay lens. This clay lens is limited in lateral extent to the east, north and
south by local topography and pinches out (terminates) to the west of the manufacturing
area. The depth to the top of the clay lens is approximately 15 to 18 ft bgs. The clay lens
becomes thinner moving west across the manufacturing area and ranges from
approximately one foot to approximately 19 feet (ft) thick.

Site Hydrogeology

The hydrogeology of the Site includes a perched water zone and two aquifers; the Perched
Zone, the Surficial Aquifer and the Black Creek Aquifer as shown in Figure 4. The
Perched Zone is aerially limited and generally is located above the top of a discontinuous
clay layer present in the manufacturing area. Based on recent investigations and on-going
evaluations, the Perched Zone may have been influenced by seepage of water through the
previously unlined sedimentation basins and infiltration of non-contact cooling water
from previously unlined drainage ditches. In 2018, the sedimentation basins and Cooling
Water Channel were lined. Where perched water is present, it is encountered from
between 6 to 20 ft bgs. The lateral extent of the Perched Zone is controlled by topography
and the lateral extent of the clay lens.

The Surficial and Black Creek Aquifers are mostly separated by the Black Creek
confining unit, a clay layer. This clay layer is not fully confining as geological and
geochemical data indicate water and PFAS transfer has occurred from the Surficial
Aquifer to the Black Creek Aquifer. The Black Creek Aquifer is the uppermost identified
regional hydrogeologic unit. Flow in the Black Creek Aquifer is toward the Cape Fear
River. The Cape Fear River stage is also lower than the base of the Black Creek Aquifer,
indicating that the Cape Fear River is also a discharge boundary for the Black Creek
Aquifer.
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Below the Black Creek Aquifer is the Upper Cape Fear Confining Unit. This clay is over
30-ft thick and is an aquitard to potential further downward flow based on limited onsite
geological borings and USGS groundwater wells at the Site that demonstrate minimal
hydraulic connection between the Black Creek Aquifer and the Upper Cape Fear Aquifer.
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Figure 4: Site Geology Cross-Section adapted from Parsons, 2018.

The Surficial Aquifer is a shallow unconfined aquifer encountered at approximately 50 ft
bgs. Groundwater elevations range from approximately 100 to 107 ft above MSL in the
western areas of the Site to approximately 93 ft above MSL in the eastern areas of the
Site, indicating that groundwater flow is generally toward the Cape Fear River. The Cape
Fear River stage is typically near +30 ft MSL, which is lower than the base elevation of
the Surficial Aquifer, indicating that the Cape Fear River is a discharge boundary for the
Surficial Aquifer. Based on groundwater elevations near Willis Creek, portions of the
creek are “gaining” (groundwater discharges to the creek) and portions are “losing”
(surface water infiltrates to the underlying groundwater). Georgia Branch Creek also
appears to be a gaining stream near where State Road 1303 crosses Highway 87.

The Surficial and Black Creek Aquifers are mostly separated by the Black Creek
confining unit, a clay layer. This clay layer is not fully confining as geological and
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geochemical data indicate water and PFAS transfer has occurred from the Surficial
Aquifer to the Black Creek Aquifer. The Black Creek Aquifer is the uppermost identified
regional hydrogeologic unit. Flow in the Black Creek Aquifer is toward the Cape Fear
River. The Cape Fear River stage is also lower than the base of the Black Creek Aquifer,
indicating that the Cape Fear River is also a discharge boundary for the Black Creek
Aquifer.

Below the Black Creek Aquifer is the Upper Cape Fear Confining Unit. This clay is over
34-ft thick and is an aquitard to potential further downward flow based on limited onsite
geological borings and USGS groundwater wells at the Site that demonstrate minimal
hydraulic connection between the Black Creek Aquifer and the Upper Cape Fear Aquifer.

Groundwater in the Perched Zone, and the Surficial and Black Creek Aquifers at Site
flow towards the bluff. As groundwater reaches the bluff above the Cape Fear River, it is
expressed at ground surface as seeps. The confluence of the “seeps” create four
channelized flows of expressed groundwater towards the river, designated as Seeps A, B,
C, and D.

The Cape Fear River

The Site is located adjacent to the west bank of the Cape Fear River and draws water for
use at the Site, with more than 95% of the water used as non-contact cooling water and
then returned to the river. The Cape Fear River is also a water source for downstream
communities served by raw water intakes located at Bladen Bluffs and Kings Bluff Intake
Canal, located approximately 5 miles and 55 miles downstream. Drinking water sourced
from the Cape Fear River contains certain chemicals from several sources including 1,4-
dioxane, trihalomethanes associated with bromide content in raw river water,
pharmaceuticals, personal care products, endocrine disrupting chemicals, and PFAS. A
brief description of these chemicals and their presence in the Cape Fear River was
reported previously (Geosyntec, 2018).

2.2 PFAS at the Site

PFAS is a term used for a group of man-made carbon-based chemicals composed of a
fully or partially fluorinated chain of carbon atoms (referred to as a “tail”) at one end of
the carbon chain and a nonfluorinated, polar functional group (referred to as a “head”) at
the other end. Recent estimates (Wang et. al., 2017) suggest over 3,000 PFAS are or have
been produced across various industries and for various applications. Chemours
manufactures per- and polyfluoroalkyl ether compounds and polymers at the Site. The
PFAS originating from the Chemours Fayetteville Works Site are characterized primarily
by the presence of ether bonds, i.e. two carbons connected by an oxygen atom. To date
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twenty-four (24) PFAS compounds that are present in Site process water have been
identified and had reference standards produced (Geosyntec, 2019a). Of these twenty-
four (24) compounds, analytical methods exist for twenty (20), the Table 3+ SOP method,
with methods presently being developed for the remaining four (4) compounds [Difluoro-
sulfo-acetic acid (DFSA), Difluoromalonic acid (MMF), Perfluoro-2-methoxypropanoic
acid (MTP) and Perfluoropropionic acid (PPF Acid)]. PFAS from other sources are also
present in the Cape Fear River (Geosyntec, 2018).

The current grouping of Table 3+ PFAS, including HFPO-DA which can also be analyzed
by other methods, is used to represent PFAS loads originating from the facility. In site
groundwater and process water Table 3+ PFAS constitute over 99% of the quantitated
PFAS mass (Attachment 1 and 2).

PFAS associated with the Site have been released through a range of pathways, including:
(i) to air via air emissions, (ii) to surface water via Outfall 002, and (iii) to soil and
groundwater from piping that has either been replaced or will be replaced as described
later in this Reduction Plan. These PFAS releases have resulted in PFAS being detected
in environmental media both onsite and offsite. Geosyntec developed a mass loading
model (Attachment 1) pursuant to Consent Order Paragraph 12 that assesses relative
PFAS loading contributions from nine different transport pathways.

2.3 PEAS Mass Loading Model

The PFAS Mass Loading Model assesses the contribution of different transport pathways
to overall mass loading of PFAS originating from the facility to the Cape Fear River.
Pathways contributing to loading are shown in Figure 5 and listed below as follows:

Transport Pathway 1:  Upstream Cape Fear River and Groundwater — pathway is
comprised of contributions from non-Chemours related
PFAS sources on the Cape Fear River and tributaries
upstream of the Site, and upstream offsite groundwater
with Table 3+ compounds present from aerial deposition

Transport Pathway 2:  Willis Creek — Groundwater and stormwater discharge and
aerial deposition to Willis Creek and then to the Cape Fear
River

Transport Pathway 3:  Direct aerial deposition of PFAS on the Cape Fear River;
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Transport Pathway 4:  OQutfall 002 — Comprised of (i) water drawn from the Cape
Fear River and used as non-contact cooling water, (ii)
treated non-Chemours process water and (iii) Site
stormwater which are then discharged through Outfall 002;

Transport Pathway 5:  Onsite Groundwater — Direct upwelling of site
groundwater to Cape Fear River from Black Creek
Aquifer;

Transport Pathway 6:  Seeps — Groundwater Seeps (currently identified seeps are
A, B, C and D) above the Cape Fear River water level on
the bluff face from the facility that discharge into the Cape
Fear River;

Transport Pathway 7: Old Qutfall 002 — Groundwater discharge to Old Outfall
002 and stormwater runoff flows into the Cape Fear River;

Transport Pathway 8:  Adjacent and Downstream Groundwater - Offsite
groundwater adjacent and downstream of the Site
upwelling to the Cape Fear River; and,

Transport Pathway 9:  Georgia Branch Creek - Groundwater, stormwater
discharge and aerial deposition to Georgia Branch Creek
and then to the Cape Fear River.

The PFAS Mass Loading Model Report (Attachment 1) estimated PFAS loading to the
Cape Fear River using a combination of measured and estimated data to develop mass
loading estimates by pathway. The recent investigations of the seeps and creeks at the
Site (Attachment 2) are the basis for much of the measured data used in the mass loading
model. The inputs used in the model (e.g. groundwater concentrations, seep flow rates,
river flow rates, etc.,) are described in the PFAS Mass Loading Model Report
(Attachment 1). The model was then calibrated and evaluated against observed
downstream river PFAS mass loadings. The best calibrated version of the model was used
to assign loadings coming for each of the nine transport pathways to the observed
concentrations in the Cape Fear River. The model was calibrated using the sum of Table
3+ PFAS loadings. The sum of Table 3+ compounds was selected as the calibration
parameter as the Table 3+ compounds represent greater than 99% of the PFAS mass
quantitated in Site groundwater, seeps and the Old Outfall 002.
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Figure 5: PFAS Transport Pathways Conceptual Diagram (not to scale)

The mass loading model estimated that the Old Outfall 002 and Seeps (Transport
Pathways 7 and 6 respectively) have the highest contribution of Table 3+ PFAS mass
loading to the Cape Fear River. As described in the mass loading model report
(Attachment 1), these estimates are based on two mass loading characterization events
(May and June 2019). These two pathways (Transport Pathways 7 and 6) combined are
estimated to contribute greater than 50% of the loading to the Cape Fear River. Onsite
groundwater is the next highest mass loading pathway to the Cape Fear River with
estimated loadings between 17% to 22%.
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Table 1: Mass Loading Model Total Table 3+ PFAS including HFPO-DA Contributions
er Pathway

Total Table 3+
Estimated Loading Percentage
Pathway per Pathway per Event
May 2019 June 2019
Event Event
[1] Upstream River Water and Groundwater 4% 15%
[2] Willis Creek 10% 4%
[3] Aerial Deposition on the River <2% <2%
[4] Outfall 002 4% 7%
[5] Onsite Groundwater 22% 17%
[6] Seeps 32% 24%
[7] Old Outfall 002 23% 29%
[8] Offsite Adjacent and Downstream Groundwater <2% <2%
[9] Georgia Branch Creek 4% 3%

For all Transport Pathways, the loading estimates will vary over time due to a range of
potential factors, including but not limited to:

e Detections of PFAS at or near analytical practical quantitation limits have more
variability;

e Elevated method reporting limits;
e Standard uncertainty (often = 20%) in analytical laboratory results;

e Flow rate estimates in the river, seeps, groundwater and creeks are over- or under-
predicted compared to actual flow rates.

Transport Pathway 1 (upstream river water and groundwater) may have additional
variability due to the presence of three Table 3+ compounds, Byproduct 4, Byproduct 5
and (NVHQOS), whose upstream load is not consistent with identified release pathways
from the Site (Attachment 2). Analytical results from Byproduct 4 and 5 also had a
consistent high bias based on data quality evaluations. These three compounds were
detected in both the May and June events at locations upstream where no other Table 3+
compounds were detected, including PMPA, which has the highest offsite concentrations
in the immediate area surrounding the Site. In upcoming quarterly sampling events,
Chemours will collect Cape Fear River samples at these same upstream locations and
additional locations to assess the spatial and temporal trends of these three compounds in
the upstream Cape Fear River.

Last, future events taken during, or immediately after, larger storm events may result in
pathways with stormwater components potentially having higher mass loadings, i.e.
variability, potentially from stormwater runoff.
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2.4 Modeled Estimates of Downstream HFPO-DA Concentrations

The mass loading model simulates concentrations of PFAS originating from the Site at
downstream intakes over time as shown in Figure 66 for Kings Bluff Intake Canal. This
plot shows the measured concentrations of HFPO-DA from samples collected at Kings
Bluff Intake Canal compared to modeled concentrations estimated from the mass loading
model. To simulate the modeled time series, the model incorporated the twice weekly
Outfall 002 sample concentration results, measured Outfall 002 flow rates and Cape Fear
River flow volumes; all other loading parameters developed for the model as presented
in the PFAS Mass Loading Model Report were kept constant. As Figure 6 results show
modeled HFPO-DA results correspond to measured data. This suggests that the model is
also a useful predictive tool to understand the benefit of potential PFAS mass loading
reductions to river loads and concentrations.
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Figure 6: Modeled and Measured HFPO-DA Concentration Time Series at Kings Bluff Intake Canal. Modeled HFPO-DA
concentrations are calculated based on calculated and estimated mass loadings from off-Site and onsite groundwater, nearby

tributaries, Outfall 002, and Old Outfall 002.
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3 COMPLETED REDUCTION ACTIONS

Actions already implemented by Chemours have reduced yearly HFPO-DA mass
loadings from the facility to the environment by at minimum 5,150 pounds per year
(Ibs/yr) compared to pre-June 2017 emissions and discharges (Attachment 5).
Specifically, air emission reductions to date, on an annualized basis for 2019, have
resulted in an estimated yearly reduction of 2,150 pounds of HFPO-DA, a greater than
93% reduction. Cessation of Chemours process water discharge to Outfall 002 resulted
in at minimum an estimated yearly reduction of 3,000 Ibs/yr of HFPO-DA.

These actions have reduced HFPO-DA mass loadings, through Outfall 002, by over 99%
from June 2017 levels to 2018 levels (Attachment 5). This has resulted in a reduction of
HFPO-DA loading in the Cape Fear River. Present estimates of HFPO-DA mass loading
to the Cape Fear River from all pathways are between 64 and 129 pounds per year (Ibs/yr).
This represents upwards of a 95% reduction in mass loading to the Cape Fear River
(Attachment 5).

These reductions will be further enhanced by implementation of the Thermal Oxidizer by
the end of 2019, which will control over 99.99% of PFAS emissions routed to it, and the
actions proposed in this plan will further reduce HFPO-DA and other PFAS loadings to
the environment.

Chemours has also implemented multiple actions to further reduce loading of PFAS to
the Cape Fear River including lining of the previously unlined portions of the Cooling
Water Channel and sediment ponds as well as groundwater extraction from three perched
zone monitoring wells. Specifically, in November 2018 Chemours lined the Cooling
Water Channel surrounding the Monomers 1XM Area and the sediment ponds to the west
of the Monomers IXM Area to reduce infiltration of water to the Perched Zone. Over
time, as the water table of the Perched Zone declines from these measures, the mass
loading coming from the Perched Zone to other geological units and seeps will decline
leading to reduced mass loads to the Cape Fear River.

Between February 2018 and February 2019 over 45,000 gallons of groundwater from
MW-24, NAF-03 and NAF-12 were extracted, and extraction of groundwater from these
three wells will continue (Parsons, 2019a). The extracted groundwater has elevated
concentrations of Table3+ compounds and this water is disposed of offsite. This
groundwater extraction reduces the hydraulic head in the Perched Zone and consequently
reduces the PFAS loading from the Perched Zone to the Cape Fear River via aquifers and
groundwater seeps. This groundwater extraction also reduces the amount of PFAS mass
present in the aquifer.
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Last, Outfall 002 loading rates in 2019, integrating both dry and wet weather periods, are
presently 8% lower than in calendar year 2018. This reduction is potentially a result of
various completed actions at the Site, including reduced air emissions. Loading at Outfall
002 is expected to continue a downward trajectory year over year.
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4 CONSENT ORDER PARAGRAPH 12 PROPOSED ACTIONS

This section presents the seven proposed actions to reduce mass loading of PFAS
originating from the Site. First an overview of the actions is presented, followed by
additional assessment activities that are planned and in-progress that support developing
and refining these actions and last a detailed description of each proposed action, along
with proposed interim benchmarks are presented.

4.1 Overview of Proposed Actions

Beyond actions taken to date (Section 3), the following seven additional proposed actions
are estimated to reduce the remaining mass loading of Total Table 3+ PFAS to the Cape
Fear River by greater than 50%. These proposed reductions are summarized in Table 2
below and described in the sub-sections below.

Table 2: Proposed Paragraph 12 PFAS Loading Reduction Actions

Estimated Cape Fear River
d Acti Years to Pathway(s) Total Table3+ PFAS Loading
Proposed Action Implement Reduced Reduction *,**
lbs/yr %

1) Capture and Treat Old Outfall 002 Water with [7] Old Outfall 0 o
a 99% reduction in loading 2 002 320 t0 400 23%t0 29%
2 T ith 9

) Capture and Treat Seeps with a 95% 5 [5] Seeps 43010320 | 30%to 23%
reduction in loading
3) Targeted Sediment Removal from 1.6%t0 2.8%

1 4] Outfall 002 ;
Conveyance Network [4] Outfa 20to 40 Using a 40%
4) Develop and Implement a Stormwater Using a 40% loading
1 4 fall 002 i i

Pollution Prevention Plan (SWPPP) [4] Outfall 00 reduction at reduction at
o) T ted St or S Control and/. Outfall 002 Outfall 002

) Targeted Stormwater Source Control and/or 4 (4] Outfall 002 from actions from actions
Treatment 3to 7 (mid- 3to 7 (mid-
6) Terracotta Pipe Decommissioning and 2 [4] Outfall 002 | "2nee between | range between
Replacement lower and best lower and best
7) Assessing Potential for Groundwater estimates) estimates)
Intrusion into Conveyance Network 5 (4] Outfall 002

* reductions based on mass loading model estimates from two characterization events. Subsequent characterization
events may yield different estimates depending on environmental conditions at the time of sampling due to the
dynamic nature of the different transport pathways.

** Total estimated reductions were estimated by summing the may estimates (left hand side number together) and
the June estimates (right hand side numbers) together. Both events estimated a 55% reduction for proposed actions.

These proposed actions are believed to be feasible within a two to five-year time period
based on the present state of knowledge regarding the Site and its subsurface conditions.
The first two proposed actions target reducing the highest PFAS concentration pathways
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(Seeps and Old Outfall) that presently reach the Cape Fear River directly. The other five
actions work systematically to reduce Outfall 002 PFAS loadings contributed by the Site.
Taken together, these seven actions are estimated to achieve a greater than 50% reduction
of Total Table 3+ PFAS mass loading to the Cape Fear River.

4.2 Planned and In-Progress Additional Assessment Activities

Based on current data and understandings, technologically and economically feasible
actions that could be implemented in two to five years were not identified for the Willis
Creek, Georgia Branch Creek and offsite groundwater pathways. Any potential actions
for these pathways would be extensively disruptive to local wildlife habitats and costs
would be disproportionately high compared to relative benefits.

In addition to Old Outfall 002 and the Seeps, onsite groundwater discharge contributes
relatively more mass to the Cape Fear River than the remaining other pathways.
Geosyntec has recommended that Chemours conduct additional assessment activities
regarding the total PFAS loading originating from the facility, including onsite
groundwater. Some of these activities will be presented in the Consent Order paragraph
18 On and Offsite Assessment report due September 30, 2019. Based on these activities,
Chemours anticipates that it may propose additional actions, including addressing onsite
groundwater in the Corrective Action Plan due December 31, 2019 pursuant to Consent
Order paragraph 16. These anticipated additional actions would be directed toward
reducing total PFAS loading and some of them may potentially be completed within two
to five years. Activities recommended and presently being conducted to assess anticipated
additional actions include the following:

e Completing six additional quarterly assessments of mass loading to the Cape
Fear River. Activities in these events will include sampling and flow gauging
at the mouths of Seeps A through D, OIld Outfall 002, Outfall 002, Willis
Creek, Georgia Branch Creek. Also, samples will be collected upstream and
downstream of the Site in the Cape Fear River;

e Conducting an assessment of Cape Fear River bottom sediment temperatures
adjacent to the Site to identify potential zones of increased groundwater
upwelling. This will be reported in the On and Offsite Assessment Report due
on September 30, 2019;

e Conducting further site investigation and characterization activities, including
the installation of additional monitoring wells onsite to further delineate PFAS
concentrations and geology. Multiple wells have been installed as noted below
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to further assess hydrogeology and groundwater PFAS concentrations. These
wells will be reported in the On and Offsite Assessment Report due on
September 30, 20109.

o Fifteen additional wells installed adjacent to the Cape Fear River (six pre-
existing wells);

o Two additional wells installed adjacent to Old Outfall 002 (ten wells were
installed adjacent to Old Outfall 002 as part of the PlumeStop™ pilot study
(Parsons, 2019);

0 One well installed adjacent to Willis Creek (four pre-existing wells); and

0 Three wells installed adjacent to Georgia Branch Creek (no pre-existing
wells).

e Characterizing further the geology and hydrogeology at 24 locations adjacent
to the Cape Fear River using hydraulic profiling and electrical conductivity
(HPT/EC) tools. This characterization will be reported in the On and Offsite
Assessment Report due on September 30, 2019;

e Preparing a numerical model to evaluate groundwater flow conditions in the
three water bearing units at Site and evaluate groundwater interactions with
the Cape Fear River, to assess the efficacy and support design of potential
future actions. This will be prepared to support the Corrective Action Plan due
December 31, 20109.

e Installing 20 offsite monitoring wells to support further understanding of the
horizontal and vertical distribution of PFAS originating from the facility
potentially present offsite. These wells will be reported in the On and Offsite
Assessment Report due on September 30, 2019;

e Conducting continued bimonthly sampling characterization sampling
pursuant to Paragraph 11(b) and (c) of the Consent Order; and

e Conducting two additional stormwater grab sampling events to assess spatial
and temporal trends and loadings from different areas to loads observed at
Outfall 002.
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4.3 Detailed Descriptions of Proposed Actions

The following sub-sections list and describe the actions Chemours proposes
implementing. The sub-section for each action includes background, the specific
proposed action, and proposed benchmarks with associated dates. The first action
describes capturing water from Old Outfall 002 and the second action describes capture
and treating the seeps. Actions 3 through 7 describe proposed actions to reduce mass
loading to the Cape Fear River attributable to Outfall 002. Later in the Reductions Plan
Section 5 presents an assessment pursuant to Paragraph 12(d) of the Consent Order if
80% reductions to Outfall 002 loads are technologically and/or economically feasible in
a two-year time period after Consent Order Amendment.

Action 1: Capture and Treat Old Outfall 002 Water

Background: Based on estimates presented in the Mass Loading Model report
(Attachment 1) the Old Outfall 002 contributes between 23% to 29% of Total Table 3+
PFAS Loadings to the Cape Fear River. As part of the Consent Order, Chemours is
required to implement a remedy that either: (i) captures and treats the dry weather flow
of Old Outfall 002 at the location of a proposed dam just upstream of where Old Outfall
002 crosses under Glengerry Road and reduce concentrations of HFPO-DA and
PFMOAA in the treated water by 99% or (ii) achieves equivalent or greater reductions.
Implementing this 99% reduction remedy will reduce loading of PFAS originating from
the facility to the Cape Fear River by an estimated 23 to 29%.

Proposed Actions and Benchmarks: Chemours will continue to comply with the existing
Consent Order requirements by implementing an ex situ capture and treat remedy for Old
Outfall 002.

Action 2: Capture and Treat Seeps

Background: Water samples collected from Seeps A to D were found to have elevated
PFAS concentrations. Based on estimates presented in the Mass Loading Model report
the Seeps contribute between 24% to 32% of the Total Table 3+ PFAS loading to the
Cape Fear River.

Proposed Action: Within five years of Consent Order Amendment, Chemours will
implement a capture and treat remedy which will aim to reduce PFAS mass loading from
Seeps A, B, C and D by up to 95% provided NCDEQ and other permitting authorities
issue required permits. Chemours is presently conducting a detailed evaluation of
potential capture approaches, including ex situ capture and treatment of the seeps and in
situ groundwater capture and treatment. The capture and treat remedy may also be
supported by other measures which would limit mass loading to the seeps. For example,
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these measures may include hydraulic containment, capping, or in situ sorptive remedies.
These supportive approaches will be evaluated as part of Consent Order Paragraph 16
(Corrective Action Plan).

Proposed Benchmarks: Chemours proposes proceeding with the following benchmarks
and schedule for seep capture provided permitting authorities grant required permits:

e Select Seep Capture Approach. December 31, 2019. The capture approach for
the seeps will be included as part of the Corrective Action Plan. The selection
of the capture approach will be supported by a numerical modeling analysis.

e Initial Seep Capture Design. 1 year and 6 months from Consent Order
amendment. Initial design will be based on the outcome of numerical model
evaluation and continued quarterly seeps and creeks monitoring.

e Final Seep Capture Design. 2 years and 6 months from Consent Order
amendment. The final design will be based on additional quarterly seeps and
creeks monitoring results.

e Permit Approval for Seep Capture. 3 years and 6 months from Consent Order
Amendment. NCDEQ and other potential permitting authorities have issued
required permits.

e Remedy Implementation. 5 years from Consent Order Amendment. Seep
Capture Remedy Constructed and Operational. Mass Loading reduction of
95% Total Table 3+ PFAS from seeps.

Action 3: Targeted Sediment Removal from Conveyance Network

Background: PFAS from historical aerial deposition may be present in onsite soils. If
impacted soils enter the Site Conveyance Network, they can contribute PFAS to the Cape
Fear River via Outfall 002. Investigations of the Site Conveyance Network indicate
potential increases in PFAS contributions from sediments present in the Conveyance
Network in the open section of the Cooling Water Channel surrounding Monomers IXM
and in the Open Channel from where the Waste Water Treatment Facility effluent joins
the Channel to the end of the Channel.

Presently the loading reductions at Outfall 002 from targeted sediment removal cannot
be accurately quantified. Removing sediments from the Cooling Water Channel and the
Open Channel to Outfall 002 is expected to support reducing loadings from these Site
Conveyance flow components.
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Proposed Action: Chemours will develop a plan to remove sediment present in the
sections of the Site Conveyance Network. Chemours will perform the sediment removal
during the yearly turnaroud (when the Site pauses production activities), including
passing water through the Site Conveyance Network, to perform yearly preventative
maintenance.

Proposed Benchmarks: Chemours will remove sediments from the open section of the
Cooling Water Channel and the Open Channel to Outfall 002 from the Wastewater
Treatment Plant to and including the Outfall 002 sump within 1 year of Consent Order
Amendment with reporting due within 1 year and six months of Consent Order
Amendment.

Action 4: Develop and Implement a Stormwater Pollution Prevention Plan
(SWPPP)

Background: PFAS from historical aerial deposition may be present onsite soils. If these
soils enter the Site Conveyance Network, they can contribute to PFAS at Outfall 002.
Stormwater Pollution Prevention Plans provide facility-specific guidance on best
management practices to reduce the potential for stormwater-related increases in
discharge concentrations. Implementation of the SWPPPs reduce the potential for
stormwater contamination from industrial activities and potential sources, such as
impacted soils or active construction or soil stockpiling, which will reduce the potential
for increased Outfall 002 PFAS concentrations during rainfall events.

Presently the expected loading reductions at Outfall 002 from developing and
implementing a SWPPP cannot be accurately quantified. This action will help to put in
place best practices that are expected to support and help maintain anticipated loading
reductions across the entire Site Conveyance Network and at Outfall 002.

Proposed Action: Chemours will fund a third party to prepare a SWPPP. Facility
personnel will be trained to support implementation and compliance with SWPPP best
management practices (BMPs) and inspection procedures.

Proposed Benchmarks: A SWPPP will be prepared within 120 days of Consent Order
Amendment. Identified facility staff will be trained on how to implement the SWPPP
within one year of Consent Order Amendment.
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Action 5: Implement Targeted Stormwater Source Control and/or Treatment

Background: A stormwater grab sampling program was completed in June 2019. This
program consisted of collecting water samples from 24 locations across the Site and
results from this program indicated areas of elevated PFAS concentrations in stormwater.
This suggests that some combination of targeted source control and stormwater collection
and treatment could achieve measurable mass loading reductions. At present only one
stormwater grab sampling event has been possible due to rainfall patterns since April
2019. A preliminary analysis using the data from this one sampling event suggest that
between 16% and 30% of HFPO-DA loading at Outfall 002 can be reduced through
targeted stormwater source control and/or treatment approaches. Since only one data set
exists at present, additional data and assessment activities are necessary to develop a
better understanding of stormwater levels and spatial patterns throughout the Site in order
to select and design suitable approaches.

Proposed Action: Chemours will fund third party contractors to conduct two additional
stormwater grab sampling programs to evaluate stormwater concentrations. Chemours
will also fund a third-party contractor to develop a hydrologic stormwater model to assess
potential mass loading reductions and to develop a targeted stormwater action plan and
best management practices based on the data from the stormwater grab sampling events
and the outcome of the modeling analysis. This plan will outline initial actions to be
performed. The performance evaluation reporting of the actions will include any
potentially recommended supplementary actions.

Proposed Benchmarks: Chemours proposes proceeding with the following benchmarks
and schedule for Targeted Stormwater Source Control and/or Treatment provided
permitting authorities grant required permits:

e Complete Stormwater Grab Sample Program: 8 months after Consent Order
amendment.

e Complete Hydrologic Model Analysis: 1 year after Consent Order
Amendment.

e Complete Targeted Stormwater Action Plan: 1 year and 6 months after
Consent Order Amendment.

e Stormwater Actions Plan Actions Implemented: 2 years and 6 months after
Consent Order Amendment.

e Evaluation of Initial Actions and Supplemental Recommendations: 4 years
after Consent Order Amendment.
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Action 6: Decommission and Replace Remaining Portion of the Terracotta Pipe

Background: The remaining portion of the terracotta pipe is a buried pipe at the Site and
is presently used to: (i) transmit process water from Kuraray operations to the Wastewater
Treatment Plant and (ii) transmit filter wash water from the filtered and demineralized
water production facility to the Wastewater Treatment Plant. Prior to June 21, 2017,
process wastewaters from the Chemours Monomers IXM Area were transmitted to the
Wastewater Treatment Plant via an east-west section of the terracotta pipe. Between June
21, 2017 and November 29, 2017 Chemours diverted process wastewater from the
Monomers IXM area away from the Wastewater Treatment Plant and to offsite disposal.
On November 29, 2017, Chemours severed the terracotta pipe connection from the
Chemours Monomers IXM Area to prevent the potential for process wastewater to be
conveyed by the terracotta pipe. In February 2019, Chemours grouted the east-west
section of the terracotta pipe (Attachment 4) to limit the potential for groundwater or
stormwater to infiltrate this section of the pipe and potentially be transmitted to the
Wastewater Treatment Plant and then to Outfall 002 and the Cape Fear River.

Recent sampling at locations along the terracotta pipe indicate that PFAS are still present,
potentially adhered to remnant sediments or potentially infused onto/into the clay pipe
itself (Attachment 3). Kuraray and Chemours are planning to decommission the terracotta
pipe and replace it with an above ground pipe. Replacing the terracotta pipe is estimated
to reduce HFPO-DA loadings to Outfall 002 between 1% and 2%.

Proposed Action: Within 2 years of Consent Order Amendment, Chemours will
decommission the terracotta pipe by removing the connection of the terracotta pipe to the
Wastewater Treatment Plant. Flows of water to the Wastewater Treatment Plant from the
terracotta pipe will be transmitted through newly constructed above ground piping.

Proposed Benchmarks: Chemours will decommission the terracotta pipe within two years
of the Consent Order Amendment.

Action 7: Assess Potential for Groundwater Intrusion into Conveyance Network

Background: Water samples collected from the Outfall 002 Open Channel during
sampling events conducted in April and June 2019 pursuant to Consent Order Paragraph
11(b) have shown increases in HFPO-DA concentrations along the Open Channel to
Outfall 002, near the DuPont Area (Attachment 3; Geosyntec 2019b) with no point
sources evident suggesting a diffuse source. The source of these increased HFPO-DA
concentrations has not been determined but may be potentially related to:
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e Sediments in the channel. Sediment samples in the Outfall 002 open channel were
too fine and could not be reliably collected during sampling conducted in July
2019. These sediments can be removed as per Action 3 above, and samples of
the removed sediment would be sent for analysis of PFAS concentrations; and

e Potentially perched zone groundwater containing HFPO-DA enters the Open
Channel to Outfall 002 near the DuPont Area where perched zone groundwater
levels may potentially be higher than water levels in the Outfall Channel.
Groundwater in this area also contains HFPO-DA at concentrations higher than
in Outfall 002 (66,000 ng/L at PZ-24; Parsons, 2019c). The Outfall Channel is
lined with a grout filled revetment mat and underlain with Geotextile to limit
connectivity with the surrounding environment. If groundwater levels are higher
than the water levels in the Outfall Channel, then groundwater intrusion is
possible in principle but may be limited by the materials from which the channel
is constructed.

While at present the expected reductions from this action to PFAS loading at Outfall 002
cannot be accurately quantified, this action in combination with Actions 3 described in
this document have the potential to reduce facility-based loadings from the Open Channel
to Qutfall 002. Loadings from the Open Channel to Outfall 002 were estimated to
represent between 38% and 69% of the dry weather loading attributable to the facility
(i.e. excluding intake contributions) from the April and June 2019 sampling events
respectively (Attachment 3).

Proposed Actions: During Site turnaround Chemours will (a) survey the elevations of the
bottom of the Open Channel and the Outfall 002 sump near the DuPont Area to compare
channel bottom elevations to measured nearby groundwater elevations in monitoring
wells, and (b) inspect the Open Channel from where the Cooling Water Channel joins the
Open Channel to the end of the Open Channel, including the sump, for groundwater
entering the Open Channel. If this assessment indicates there is a potential for
groundwater to enter into the Site Conveyance Network in this area, Chemours will
prepare an action plan to mitigate this contribution to Outfall 002 concentrations.

Proposed Benchmarks: Chemours proposes proceeding with the following benchmarks
and schedule for assessing the potential for groundwater intrusion into the Open Channel
to Outfall 002:

e Open Channel sediment removal within 1 year of Consent Order Amendment
with reporting due within 1 year and six months of Consent Order
Amendment.
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e Survey elevation of bottom of Open Channel to Outfall 002 and measure water
levels in nearby groundwater wells during Site turnaround within 1 year of
consent order amendment with reporting due within 1 year and 6 months of
consent order amendment.

e Inspect Open Channel to Outfall 002 for evidence of any direct connection to
groundwater during Site turnaround within 1 year of consent order
amendment with reporting due within 1 year and 6 months of consent order
amendment.

e If necessary, assess potential alternatives for reducing groundwater intrusion:
1 year after Consent Order Amendment.

e Conduct actions resulting from alternatives analysis (if necessary): 3 to 5 years
after Consent Order Amendment depending on actions recommended and
permitting authorities granting any potentially required permits.
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5 PARAGRAPH 12(D) OUTFALL 002

Of the seven (7) actions Chemours has proposed implementing five (5) proposed actions
will reduce Total Table 3+ PFAS loadings to Outfall 002. Similar to Cape Fear River
PFAS Loading reductions described earlier, Chemours has reduced HFPO-DA loadings
to Outfall 002 by over 99% through completed actions as described in Section 3. With
these reductions, Outfall 002 in contributes only between 4% to 7% of Total Table 3+
PFAS mass loading to the Cape Fear River and between 1% and 4% of HFPO-DA loading
to the Cape Fear River (Attachment 1). Consequently, any reductions to Outfall 002 under
normal operating conditions do little to reduce total mass loadings, especially compared
to the proposed reductions for the Old Outfall and the Seeps which together will result in
greater than 50% reductions of Total Table 3+ PFAS loading to the Cape Fear River.
Regarding further Outfall 002 reductions the Consent Order states:

The burden is on Chemours to demonstrate that the concentrations of GenX
and perfluoro-1-methoxyacetic acid (PFMOAA) detected in Outfall 002
cannot be reduced by at least 80% from baseline levels, including after
measurable storm events, as defined in 40 C.F.R. 122.21(g)(7)(ii), within 2
years.

The Outfall 002 Assessment Report (Attachment 3) reported the Outfall 002 load for
HFPO-DA and PFMOAA for the calendar year 2018. could further reduce HFPO-DA
and PFMOAA concentrations at Outfall 002 and assessed potential reductions from these
approaches. These approaches are listed in Table 3 below, including the time length to
implement, anticipated Outfall 002 reductions where they can be estimated, and if the
approach is technologically and economically feasible.

The five proposed actions related to Outfall 002 are estimated to achieve a combined
HFPO-DA reduction between 27% to 53% of Outfall 002 yearly HFPO-DA loading; this
is estimated to be 0.4% to 2.4% of the HFPO-DA loading to the Cape Fear River. The
anticipated loadings for PFMOAA could not be assessed; the available PFMOAA data
were too limited to make reduction estimates at present. The estimated HFPO-DA
loading reductions would be achieved by reducing the dry weather loads from the Cooling
Water Channel and the Open Channel, reducing loads from stormwater through targeted
source control and treatment and replacing the terracotta pipe. Including HFPO-DA
reductions in 2019 increases the estimated potential combined HFPO-DA loading
reduction total to 35% to 61% at Outfall 002, or 0.5% to 2.7% of HFPO-DA loadings to
the Cape Fear River. These estimated potential reductions are summarized below in
Figure 7, with both lower and “best” estimates shown (Attachment 3).
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Two control approaches, G and H in Table 3 were at present assessed to be economically
infeasible. Approaches G, (Separating Stormwater and Non-Contact Cooling Water
Conveyances and Treating Stormwater End of Pipe), requires extensive construction of
piping network. Both approaches G and H (treating stormwater and non-contact cooling
water end of pipe) would require enormous treatment media usage and treatment system
infrastructure. The extremely high anticipated costs would be disproportionately large
compared to estimated benefits to Cape Fear River loading reductions, particularly as
Outfall 002 at present is only a relatively small contributor to River loadings.

Table 3: Potential Outfall 002 Control Approaches

HFPO-DA | HFPO-DA | Technologically
Potential Outfall 002 Yearsto | Reduction | Reduction and
Control Approaches Implement | to Outfall | to Cape Economically
002 Fear River Feasible
A: Targeted Sediment Removal — Note 1 Note 1 v
Proposed Action 3 1 NQ NQ
B: Develop and Implement a SWPPP — Note 1 Note 1 v
Proposed Action 4 1 NQ NQ
C: Targeted Stormwater Source Control 0 0 v
and/or Treatment — Proposed Action 5 4 161030% 1%
E: Re(_jucmg Potential Gr_oundwater 3105 6 10 13% 0.5% v
Intrusion — Proposed Action 7
D: Decommissioning and Replacing the
Remaining Portion of the Terracotta 2 1t02% 0.1% v
Pipe — Proposed Action 6
F: Additional Investigation to Assess
and Control Dry Weather Cooling 2 to 4Notet 4t08% | 0.2t00.4% v/ Notel
Water Channel Sources — Vot¢ !
G: Separating Stormwater and Non-
Contact Cooling Water Conveyances 5 40% 2% x
and Treating Stormwater End of Pipe
H: Treating Stormwater and Non- 0 0
Contact Cooling Water End of Pipe 3 80% 3% *

NQ - not quantifiable

1 - Targeted sediment treatment, SWPPP actions and targeted stormwater source control and treatment may accomplish
Cooling Water Channel loading reductions making no additional benefit to further investigations. The range of 2 to 4
years for these additional investigations recognizes that the targeted sediment removal and targeted stormwater
approaches would be attempted first in this sequence.
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Table 4: Estimated Outfall 002 HFPO-DA Reductions by Conveyance Network

Flow Component

Conveyance Network
Flow Component

Actions Estimated to Contribute to
Loading Reductions

Estimated Range of
HFPO-DA Reductions
at Outfall 002

- Air abatement,

2018 to 2019 Reductions - : 8%
- Site practices
Stormwater (Targeted Areas) | - Action 5 — Targeted Stormwater 16 to 30%
- Action 3 — Sediment Removal
85%?882”6' o - Action 4 - SWPPP 6 t0 13%
- Action 7 — Assess Groundwater Intrusion
Wastewater Treatment Plant/ | _ Action 6: Terracotta Pipe 1t02%
Terracotta Pipe
- Action 3 — Sediment Removal
- Action 4 — SWPPP
Cooling Water Channel* - Action 5 — Targeted Stormwater 410 8%
(i.e. CWC) - If needed, further assessment
- As Needed Investigation and Control of
Dry Weather Loading Sources
Total 35% to 61%

* The anticipated reduction percentages presented for the Cooling Water Channel assume that sediment removal,
stormwater actions and SWPPP together will accomplish the estimated reductions shown here and if not then the
Cooling Water Channel investigation and control of dry weather loading sources, which is a potential action under
consideration not a proposed action at this time, would be implemented later as necessary.
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H Reductions Yielded in 2019

m CWC Contributions

B WWTP/Terracotta Pipe
Open Channel Contributions

W Stormwater (Targeted Areas)

Lower Estimate of Reductions
from Proposed Control Measures

Best Estimate of Reductions from
Proposed Control Measures

Figure 7: Lower and Best Estimates of HFPO-DA Load Reductions in Outfall 002

Compared to 2018 Loads.

The anticipated reduction percentages presented for the Cooling Water Channel assume that
sediment removal, stormwater actions and SWPPP together will accomplish the estimated
reductions shown here and if not then the Cooling Water Channel investigation and control of
dry weather loading sources, which is a potential action under consideration not a proposed

action at this time, would be implemented later as necessary.
CWC - Cooling Water Channel

WWTP — Wastewater Treatment Plant
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6 SUMMARY

To date Chemours has reduced the loading of HFPO-DA in the Cape Fear River by over
95%. Chemours is committed to further reducing PFAS loadings, including HFPO-DA,
to the Cape Fear River. Pursuant to Consent Order Paragraph 12 Geosyntec has developed
the proposed recommended actions detailed in this plan and Chemours anticipates that
following NCDEQ and CFRW review, the parties will come to an agreement to amend
the Consent Order to incorporate the proposed recommended actions.

This reduction plan proposes seven actions that would reduce the Total Table 3+ PFAS
loadings in the Cape Fear River by greater than 50% from observed May and June 2019
levels. These actions will be implemented over a two to five-year period upon Consent
Order Amendment.

The selection of these actions was supported by numerous field investigations,
development of a PFAS Mass Loading Model and an assessment of HFPO-DA and
PFMOAA at Outfall 002. The PFAS Mass Loading Model identified three PFAS
transport pathways (the Old Outfall 002 onsite groundwater and Seeps) as primary
contributors to Cape Fear River Table 3+ PFAS mass loading. Consequently, two of the
actions focus on reducing mass loading from these pathways. The Outfall 002 assessment
identified areas of HFPO-DA and PFMOAA loading in the Site Conveyance network that
guided the selection of five actions to reduce HFPO-DA and PFMOAA loading at Outfall
002.

Chemours is also advancing additional characterization efforts at the Site to support the
selection and placement of these and other actions to further reduce PFAS loading
originating from the facility to the Cape Fear River. These potential additional actions
will be evaluated in the Corrective Action Plan due December 31, 2019.
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EXECUTIVE SUMMARY

Geosyntec Consultants of NC, P.C. (Geosyntec) has prepared this report for The Chemours
Company FC, LLC (Chemours) to describe the mass loading model developed to inform a plan to
reduce per- and polyfluoroalkyl substances (PFAS) to the Cape Fear River from the Chemours
Fayetteville Works Site (the Site) pursuant to Paragraph 12 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 model presented in this report is required
by Consent Order Paragraph 12 and is one of four documents supporting the Cape Fear River
PFAS Reduction Plan (“the Reduction Plan”). The objective of the model is to identify the PFAS
loading from transport pathways originating from the Site to the Cape Fear River. This objective
is accomplished by estimating total PFAS mass loading originating from the Site to the Cape Fear
River, including estimates of loading from nine transport pathways, and comparing these estimates
to empirically measured PFAS loading in the Cape Fear River. The results of the modeling analysis
have been used to support the selection of PFAS mass loading reduction actions being proposed
in the Reduction Plan.

PFAS mass loading is defined, in this model, as the combined mass per unit time (e.g. nanograms
per second) from potential sources. The model estimates PFAS contributions from nine pathways
(i.e. compartments) such as various creeks and groundwater to estimate Cape Fear River mass
loading using measured Cape Fear River flow volumes. These estimated mass loading are then
compared to measured in-river mass loading as an assessment of model calibration. The mass
loading model constructed, calibrated, and applied is a quantitative estimate of the current
understanding of the conceptual site model and transport pathways. It is based on availability of
data points, and thus in a complex and dynamic environment, there are uncertainties. The model
was constructed based on discrete field observations, which were then interpolated to approximate
conditions across the model domain and assumed to be representative in between the measured
points. This model is useful to identify trends in mass loading to the Cape Fear River for a range
of conditions and support identification of potential target pathways for actions to achieve
objectives for mass loading and corresponding concentration reductions of Site associated PFAS
in the Cape Fear River.

A total of 21 iterative calibration scenarios were performed to optimize the model-estimated total
Table 3+ mass loading in the Cape Fear River to approximately match empirical mass loading at
the Bladen Bluffs raw water intake based on the May and June 2019 field programs. For each
calibration iteration, the estimated total Table 3+ mass loading to the river was compared to
empirical loading at Bladen Bluffs, for the same sampling time period and five input parameter
scenarios (1% quartile, median, 3" quartile, average and geometric mean values for concentration
and flow) to assess how the variability in the possible set of input parameters chosen would affect
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results. Calibrated model-fit was tested through computation of a normalized root mean square
error (NRMSE) between modeled and empirical mass loading. Calibration results indicate that a
lower bound NRMSE of 0.16 was achieved assuming the 1% quartile model input parameter values
for nine calibration steps. To identify a best-fit model amongst these nine calibrations steps, the
lowest sum of NRMSE between modeled and empirical mass loading for all five input parameter
scenarios was evaluated. Calibration results indicate that a best-fit model was achieved for
calibration step 8 assuming the 1% quartile model input parameter values. The best-fit model
identified in calibration assumes the following 1% quartile model input parameter values: (a) onsite
discharge area of 58%; (b) upper Black Creek Aquifer hydraulic conductivity of 1x10° meters per
second (m/s); (c) lower Black Creek Aquifer hydraulic conductivity of 1.5x10 m/s; and (d) offsite
Surficial Aquifer hydraulic conductivity of 2.5x10™* m/s.

From the nine transport pathways evaluated the mass loading model estimates that the Old Outfall
002 and Seeps (Transport Pathways 7 and 6 respectively) are the largest contributors of Table 3+
PFAS mass to the Cape Fear River based on inputs from the two mass loading characterization
events (May and June 2019). These two pathways combined contribute approximately 53% to 55%
of the loading of Table 3+ PFAS to the Cape Fear River. Onsite groundwater (Transport Pathway
5) is the next largest contributing mass loading pathway to the Cape Fear River with 17% and
22%.

Additional assessments and characterization of onsite groundwater are currently being undertaken,
including preparing a numerical groundwater model to evaluate groundwater interactions with the
Cape Fear River and to evaluate the efficacy and support design of potential future actions.
Additionally, six more quarterly field events evaluating mass loading to the river will be completed
to assess and refine these mass loading findings over time and in different weather and seasonal
conditions.

Total Table 3+
Estimated Loading Percentage

Pathway per Pathway per Event
May 2019 June 2019
Event Event
[1] Upstream River Water and Groundwater 4% 15%
[2] Willis Creek 10% 4%
[3] Aerial Deposition on Water Features <2% <2%
[4] Outfall 002 4% 7%
[5] Onsite Groundwater 22% 17%
[6] Seeps 32% 24%
[7] Old Outfall 002 23% 29%
[8] Offsite Adjacent and Downstream Groundwater <2% <2%
[9] Georgia Branch Creek 4% 3%
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Using a combination of mass loading model assessment results and observed PFAS concentrations
at downriver raw water intakes, an assessment was performed pursuant to Paragraph 11.1 of the
Consent Order, to estimate the percentage of PFAS loading at downriver raw water intakes as
originating from the Site, other sources, or at present unknown sources (which could be either the
Site or the other sources). On a total PFAS basis this analysis indicated that at Bladen Bluffs and
Kings Bluff raw water intakes for the May and June 2019 sampling events, between 68% to 84%
of PFAS may have originated from the Site. Meanwhile, between 13% to 29% of PFAS may have
originated from other, non-Chemours sources and 2% to 3% may have originated from unknown
sources which may potentially be non-Chemours or Chemours sources; the unknown sources will
assessed in upcoming planned characterization activities. Actions proposed in the Reduction Plan
and the upcoming Corrective Action Plan due on December 31, 2019 will reduce the total PFAS
loading to the Cape Fear River and significantly reduce the loading originating from the Site.

The mass loading model developed provides a basis for continued evaluation of the PFAS mass
load contributions to the Cape Fear River. Additional sampling events are planned, and this data
will be used in the model to confirm the parameters used to date. In the first two sampling events,
the largest contributing pathways are the seeps (A to D) and Old Outfall 002. The mass loading
model will serve to inform proposed PFAS loading reductions and as remedial measures are put
in place to then support quantification of PFAS loading reductions.
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1. INTRODUCTION

Geosyntec Consultants of NC, P.C. (Geosyntec) has prepared this report which describes the mass
loading model assessment completed for The Chemours Company FC, LLC (Chemours) for the
Fayetteville Works (Site) in Bladen County, North Carolina. This report describes a mass loading
model that was developed to inform a plan to reduce per- and polyfluoroalkyl substances (PFAS)
to the Cape Fear River from the Site pursuant to Paragraph 12 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. This report also presents a characterization of
PFAS at downstream raw water intakes based on the mass loading model assessment pursuant to
Paragraph 11.1 of the CO.

CO Paragraph 12 relates to the “Accelerated Reduction of PFAS Contamination in the Cape Fear
River and Downstream Water Intakes” and requires the development of a model that accounts for
sources of PFAS from the Facility contributing loading of PFAS into the Cape Fear River, Willis
Creek, Georgia Branch, and Old Outfall 002. Geosyntec has been approved by NCDEQ and
contracted by Chemours to perform the modeling effort for CO Paragraph 12(b). This model is
presented here in this report.

1.1  Objectives

The objective of this report is to describe the modeling analyses (the PFAS mass loading model)
undertaken to estimate PFAS mass loading originating from the facility to the Cape Fear River
directly and through Willis Creek, Georgia Branch Creek, Old Outfall 002, four groundwater seeps
on the bluff near the manufacturing area to the Cape Fear River, and discharging groundwater that
reach the Cape Fear River from the Site.

The objective of the model is to evaluate total PFAS mass loading originating from the facility to
the Cape Fear River and estimate the percentage of mass loading coming from each transport
pathway in empirically measured PFAS mass in the river. The results of the modeling analysis will
be used to support the selection of PFAS mass loading reductions actions by helping identify which
transport pathways contribute the most to total PFAS loading from the facility in the Cape Fear
River.

PFAS mass loading is defined, in this model, as the combined mass per unit time (e.g. nanograms
per second) from potential sources. The model estimates PFAS contributions from multiple
pathways (i.e. compartments) such as various creeks and groundwater to estimate Cape Fear River
concentrations using measured Cape Fear River flow volumes. These estimated concentrations are
then compared to measured in-river concentrations as an assessment of model calibration. Results
from the calibrated model are then used in combination with known background and upstream
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PFAS concentrations to characterize PFAS mass loading contributions from the Site to
downstream raw water intakes, as required in Paragraph 11.1 in the CO, and assess potential
reductions in PFAS mass loading to the Cape Fear River.

1.2 Document Organization
The remainder of this document contains the following sections:
e Section 2 — Site Background - this section describes Site background and use;

e Section 3 — Site Setting — this section describes the Site setting, including the current
understanding of the conceptual site model and potential transport pathways for PFAS
originating from the facility;

e Section 4 -PFAS Mass Loading Model Design — this section describes how the PFAS
mass loading model was constructed and developed;

e Section 5 - Model Calibration and Sensitivity Analysis — this section describes how
the model was calibrated, including calibration datasets; and procedures for addressing
uncertainties associated with the model;

e Section 6 — Limitations and Assumptions — this section presents a discussion of some
limitations and assumptions of the mass loading model assessment;

e Section 7 — Supplemental Activities — this section summarizes additional and ongoing
field activities;

e Section 8 - Paragraph 11.1 Characterization of PFAS Mass Loading in
Downstream Raw Water Intakes — this section describes PFAS mass loading
contributions from the Site to downstream raw water intakes;

e Section 9 — Summary — this section describes a summary of the mass loading model
assessment results as it pertains to the PFAS Reduction Plan; and

e Section 10 — References — this section lists work plan reference documentation.
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2. SITE BACKGROUND

The Site is located within a 2,177-acre property at 22828 NC Highway 87, approximately 20 miles
southeast of the city of Fayetteville along the Bladen-Cumberland county line in North Carolina.
Figure 1 presents an overview of the Site. The Site is bounded by NC Highway 87 to the west,
Cape Fear River to the east, and on the north and south by undeveloped areas and farmland. Willis
Creek and Georgia Branch Creek, tributaries to the Cape Fear River, are located toward the
northern and southern property boundaries, respectively, with Georgia Branch Creek being offsite
for its entire course.

The Site property was originally purchased by E.I. du Pont de Nemours and Company (DuPont)
in 1970 for production of nylon strapping and elastomeric tape. DuPont sold its Butacite® and
SentryGlas® manufacturing units to Kuraray America Inc. (Kuraray) in June 2014 and
subsequently separated its specialty chemicals business to Chemours in July 2015. Presently, the
Site consists of five manufacturing areas (Figure 1): Chemours Monomers IXM (Area 1);
Chemours Polymer Processing Aid (PPA; Area 2); Kuraray Butacite® (Area 3); Kuraray
SentryGlas® (Area 4); and DuPont Company polyvinyl fluoride (PVF) resin manufacturing unit
(Area 5). In addition to the manufacturing operations, Chemours operates two natural gas-fired
boilers and a wastewater treatment plant (WWTP) for the treatment of sanitary wastewaters as
well as process wastewaters from Kuraray and DuPont.
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3. SITESETTING

A description of the Site setting, including the physical setting of the Site, Site geology and
hydrogeology and site associated PFAS were provided in the Cape Fear River PFAS Mass
Loading Model Scope of Work document (Geosyntec, 2019a). The recent investigation
summarized in the Seeps and Creeks Investigation Report (Geosyntec 2019b) also provided
additional details on the site geology and hydrogeology. A brief summary of the Conceptual Site
Model (CSM), as it relates to PFAS loading to the Cape Fear River, and potential transport
pathways of PFAS from the Site to the Cape Fear River are summarized here.

The land surface is relatively flat in the manufacturing areas of the Site and slopes down a bluff
with about a 100-foot change in elevation towards the Cape Fear River on the east side of the Site.
To the north of the Site, the property slopes towards Willis Creek, which is a tributary that
discharges to the Cape Fear River. To the south of the manufacturing area is the Old Outfall
Channel, which also discharges to the Cape Fear River. Further south, off the Site, is Georgia
Branch Creek which is a tributary to the Cape Fear River.

Site Geology

As described by Parsons (2018), Bladen County is within the Coastal Plain Physiographic
Province, which consists of a seaward thickening wedge of sedimentary deposits ranging in age
from Cretaceous to Recent. Paleozoic metamorphic and igneous rocks underlie these deposits. The
Site is underlain by the Black Creek Formation, which is characterized by lignitic clay with thin
beds and laminae of fine-grained micaceous sand as well as thick lenses of cross-bedded sand. The
upper portion of the formation may also contain glauconitic, fossiliferous clayey sand lenses. The
Black Creek Formation and surficial deposits are the principal potable water aquifers in the region.

Based on the lithology logged during previous onsite investigations, the Site is underlain by a fine-
to medium-grained sand unit with thin discontinuous interbedded silt/clay lenses. The sand extends
to a depth of approximately 65 feet below ground surface (ft bgs) (elevation of +80 feet MSL).
The saturated portion of this unit has been identified as the Surficial Aquifer. Beneath this unit is
a 7- to 15-foot-thick, laterally-continuous dense clay that has been identified as the Black Creek
Confining Unit.

The elevation of this unit (approximately +65 to +77 ft MSL) indicates that it, too, should outcrop
along the bluff face adjacent to the Cape Fear River, and potentially along the embankment near
Willis Creek. Beneath this confining unit is the Black Creek Aquifer, which is approximately 8 to
20 ft thick and is encountered at depth between 80 and 100 ft bgs (elevation of approximately +45
to +65 ft MSL) at the top of the bluff. Beneath this aquifer is a massive dense clay (with minor
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sand stringers) that has been identified as the Upper Cape Fear Confining Unit. This unit was not
fully penetrated at the Site; however, it extended to at least 200 ft bgs (elevation of -55 ft MSL).

Beneath the manufacturing area, the uppermost sand unit is locally bisected by an aerially
extensive stiff clay lens. This clay lens is limited in lateral extent to the east, north and south by
local topography and pinches out (terminates) to the west of the manufacturing area. The depth to
the top of the clay lens is approximately 15 to 18 ft bgs. The clay lens becomes thinner moving
west across the manufacturing area and ranges from approximately one foot to approximately 19
ft thick.

Site Hydrogeology

The hydrogeology of the Site includes a perched water zone and two aquifers; the Perched Zone,
the Surficial Aquifer and the Black Creek Aquifer.

The Perched Zone is aerially limited and generally is located above the top of a discontinuous clay
layer present in the manufacturing area. Based on recent investigations and on-going evaluations,
the Perched Zone may have been influenced by seepage of surface water through the previously
unlined sedimentation basins and infiltration of non-contact cooling water from previously unlined
drainage ditches. In 2018, the sedimentation basins and cooling water channel were lined. Perched
zone water flows radially from a potentiometric high near the sedimentation basins. Where perched
water is present, it is encountered from between 6 to 20 feet bgs. The lateral extent of the Perched
Zone is controlled by topography and the lateral extent of the clay lens. The Seeps and Creeks
Investigation Report (Geosyntec 2019b) indicate seepage faces along the bluff appear to be
consistent with Perched Zone water.

The Surficial Aquifer is a shallow unconfined aquifer encountered at approximately 50 ft bgs.
Groundwater elevations range from approximately 100 to 107 ft above MSL in the western areas
of the Site to approximately 93 ft above MSL in the eastern areas of the Site, indicating that
groundwater flow is generally toward the Cape Fear River. The Cape Fear River stage is typically
near +30 ft MSL, which is lower than the base elevation of the Surficial Aquifer, indicating that
the Cape Fear River is a discharge boundary through seeps and creeks, for the Surficial Aquifer.
Based on groundwater elevations near Willis Creek, portions of the creek are “gaining”
(groundwater discharges to the creek) and portions are “losing” (surface water infiltrates to the
underlying groundwater). Georgia Branch Creek also appears to be a gaining stream near where
State Road 1303 crosses Highway 87.

The Surficial and Black Creek Aquifers are mostly separated by the Black Creek confining unit, a
clay layer. This clay layer is not fully confining as geological and geochemical data indicate water
and PFAS transfer has occurred from the Surficial Aquifer to the Black Creek Aquifer. The Black
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Creek Aquifer is the uppermost identified regional hydrogeologic unit. Flow in the Black Creek
Aquifer is toward the Cape Fear River. The Cape Fear River stage is also lower than the base of
the Black Creek Aquifer, indicating that the Cape Fear River is also a discharge boundary for the
Black Creek Aquifer.

Below the Black Creek Aquifer is the Upper Cape Fear Confining Unit. This clay is over 30-feet
(ft) thick and is an aquitard to potential further downward flow based on limited onsite geological
borings and United States Geological Survey (USGS) groundwater wells at the Site that
demonstrate minimal hydraulic connection between the Black Creek Aquifer and the Upper Cape
Fear Aquifer. The Black Creek Aquifer typically comprises of fine to medium grained, well sorted
sands and appears to be in direct connection to the Cape Fear River along the river bank. However,
the upper 20-25 feet of the Black Creek Aquifer near the Cape Fear River is overlain by fine
grained materials including silt to sandy and silty clay as noted in the Long-Term Well (LTW)
logs. This upper portion of the aquifer is likely to have lower groundwater upwelling to the Cape
Fear River in comparison to fine to medium grained, well sorted sands in the lower part of the
aquifer.

Historic borings and recent field investigations have shown that the Upper Cape Fear Confining
Unit, a regionally extensive lithologic unit comprising of hard, fat clay, underlies the Black Creek
Aquifer, at elevations similar to the Cape Fear River bottom. This unit was not fully penetrated at
the Site; however, it extended to at least 200 feet bgs (elevation of -55 feet MSL). This clay is over
34-feet (ft) thick and is an aquitard to potential further downward flow based on limited onsite
geological borings and USGS groundwater wells at the Site that demonstrate minimal hydraulic
connection between the Black Creek Aquifer and the Upper Cape Fear Aquifer.

Recent field investigations have identified that groundwater seeps to surface where the three
primary aquifer units onsite intersect the side of the bluff slope below the facility (Geosyntec,
2019b). The groundwater seeps out and flows towards the Cape Fear River in a series of naturally
occurring erosional channels. These channels have been observed to contain a steady flow of water
where they intersect groundwater. These channels and the water that flows in them are herein
referred to as Seeps. The four seeps observed on the eastern bluff adjacent to the Cape Fear River
from north to south are named Seep A, Seep B, Seep C and Seep D (Figure 2).

In addition to the onsite seeps, there are three perennial surface water features that are tributaries
to the Cape Fear River at or adjacent to the Site. To the north of the Site is Willis Creek, in
proximity to the water intake for the Site. To the south of the Site is Georgia Branch Creek which
discharges to the Cape Fear River approximately 7,500 feet south of the W.O. Huske Dam. Old
Outfall 002 is fed by discharging groundwater and Old Outfall 002 discharges into the Cape Fear
River approximately 1,350 feet south of W.O. Huske Dam.
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3.2  Cape Fear River and Downstream Public Water Utility Intakes

The Cape Fear River and its entire watershed are located in the state of North Carolina (Figure 3).
The Cape Fear River drains 9,164 square miles and empties into the Atlantic Ocean near the City
of Wilmington, North Carolina. The Site is situated on the western bank of the Cape Fear River
and draws water from the Cape Fear River and returns over 95% of this water via Outfall 002 after
being used primarily as non-contact cooling water. Two lock and dam systems with USGS stream
gauges are located downstream of the Site: (1) W.O. Huske Lock and Dam, located 0.5 river miles
from the Site (USGS 02105500); and (2) Cape Fear Lock and Dam #1, located 55 river miles
downstream (USGS 02105769).

The Cape Fear River is also a water source for downstream communities of the Site. Raw water
intakes are located at Bladen Bluffs and Kings Bluff Intake Canal, located approximately 5 miles
and 55 miles downstream from the Site. These intakes serve as Cape Fear River water intakes for
the Lower Cape Fear Water and Sewer Authority which in turn provides water to Cape Fear Public
Utility Authority (CFPUA) and other water providers. Drinking water sourced from the Cape Fear
River does contain certain chemicals from several sources including 1,4-dioxane, trihalomethanes
associated with bromide content in raw river water, pharmaceuticals, personal care products,
endocrine disrupting chemicals, and PFAS. A brief description of these chemicals and their
presence in the Cape Fear River was reported previously (Geosyntec, 2018b).

3.3 Potential PFAS Transport Pathways to Cape Fear River

Potential pathways for PFAS originating from the Site that may reach the Cape Fear River were
identified by reviewing available Site data at the time of this assessment. Nine potential pathways
(Table 1) were identified as potentially contributing to observed in-river PFAS concentrations.
These pathways represent compartments to model as part of the PFAS loading model. The
potential pathways are listed below, and shown on the conceptual diagram provided in Figure 2:

Transport Pathway 1:  Upstream Cape Fear River and Groundwater — This pathway is
comprised of contributions from non-Chemours related PFAS
sources on the Cape Fear River and tributaries upstream of the Site,
and upstream offsite groundwater with Table 3+ compounds present
from aerial deposition;

Transport Pathway 2:  Willis Creek — Groundwater and stormwater discharge and aerial
deposition to Willis Creek and then to the Cape Fear River;

Transport Pathway 3:  Direct aerial deposition of PFAS on the Cape Fear River;
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Transport Pathway 5:

Transport Pathway 6:

Transport Pathway 7:

Transport Pathway 8:

Transport Pathway 9:
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Outfall 002 — Comprised of (i) water drawn from the Cape Fear
River and used as non-contact cooling water, (ii) treated non-
Chemours process water and (iii) Site stormwater, which are then
discharged through Outfall 002;

Onsite Groundwater — Direct upwelling of site groundwater to the
Cape Fear River from the Black Creek Aquifer;

Seeps — Groundwater Seeps (currently identified seeps are A, B, C
and D) above the Cape Fear River water level on the bluff face from
the facility that discharge into the Cape Fear River;

Old Outfall 002 — Groundwater discharge to Old Outfall 002 and
stormwater runoff that flows into the Cape Fear River;

Adjacent and Downstream Groundwater — Offsite groundwater
adjacent and downstream of the Site upwelling to the Cape Fear
River; and,

Georgia Branch Creek — Groundwater, stormwater discharge and
aerial deposition to Georgia Branch Creek and then to the Cape Fear
River.
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4. PFAS MASS LOADING MODEL DESIGN

The objective of the model is to estimate total PFAS mass loading originating from the facility to
the Cape Fear River and estimate the percentage of mass loading coming from each transport
pathway in empirically measured PFAS mass loads in the river. The model is comprised of
multiple compartments that describe bulk PFAS mass transfer to the Cape Fear River. Each
compartment represents a pathway that has been parameterized primarily using measured data.
This approach is designed to identify broad trends in mass loading to the Cape Fear River for a
range of conditions and to support identification of potential target pathways for actions to achieve
objectives for mass load and corresponding concentration reductions of Site associated PFAS in
the Cape Fear River.

Site associated PFAS concentrations in the Cape Fear River are derived from the PFAS mass
loading to the Cape Fear River and the volume of water flowing through the Cape Fear River.
PFAS mass load entering the Cape Fear River is defined in this model as the combined mass per
unit time or mass load (e.g. nanograms per second) from potential pathways identified in Section
3.3 above. Total PFAS mass load entering the Cape Fear River is calculated as:

‘
n=9i=57 n=9i=57
M,,; = (Cn,i X Qn) : @, —dry (February 2019).
n=1 i=1 n=1 i=1
CFRy = < n=9i=57 n=9i=57
M,; = (Chi X Qn) : Qn—dry(May2019).
n=1 i=1 n=1 i=1
n=9i=57 n=9i=57
M,; = (Cn,i X Qn) i Qn 2 wet (June 2019).
\ n=1 i=1 n=1 i=1

where,

CFRm = total PFAS mass load entering the Cape Fear River measured in mass per unit time
[MT, typically nanograms per second.

n = represents each of the 9 potential PFAS transport pathways listed in Table 1. To facilitate
model construction, the Seeps (Transport Pathway 6) were further discretized as Seep A
(Transport Pathway 6A), Seep B (Transport Pathway 6B), Seep C (Transport Pathway 6C)
and Seep D (Transport Pathway 6D).
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i = represents each of the 57 PFAS constituents listed in Table 2.

Mn,i = mass load of each PFAS constituent i from each potential pathway n with measured
units in mass per unit time [MT], typically nanograms per second.

Chn,i = concentration of each PFAS constituent i from each potential pathway n with measured
units in mass per unit volume [ML], typically nanograms per liter.

Qn = volumetric flow rate from each potential pathway n with measured units in volume per
time [L3T], typically liters per second. Three flow conditions, two representing quiescent
(dry.) conditions in February 2019 and May 2019, and one storm (wet.) condition in June 2019
are used to compute total PFAS mass load entering the Cape Fear River.

The Site associated PFAS mass loading for each potential pathway is estimated using the
approaches described in the following sub-sections. These estimates are then used to calculate the
total PFAS mass loading of Site related PFAS using the above formula for each of the three discrete
flow conditions in February, May and June 2019. A similar analytical mass loading model was
previously developed for hexafluoropropylene oxide dimer acid (HFPO-DA) in February 2018
(Appendix A of Parsons, 2018a).

Model inputs for each potential pathway (i.e., PFEAS concentrations and volumetric flow of water)
are a combination of measured data, calculations and professional judgement, as available at the
time of model development. Table 1 summarizes the transport pathways and the model input data
used for developing this model and is discussed further for each pathway below.

The mass loading pathways contributing to the Cape Fear River, as well as the Cape Fear River
itself, represent a complex and dynamic environment. To minimize temporal uncertainties in the
model, model input analytical samples and flow measurements were collected during three field
investigation programs conducted February 1-7, May 20-30 and June 4-7, 2019. Sample locations,
methods and results are described in detail in the Seeps and Creeks Investigation Report
(Geosyntec, 2019b). The Seeps and Creeks Investigation Report (Geosyntec, 2019b) characterizes
the February and May field programs as “dry weather” events representing baseflow conditions.
The June 2019 field program was characterized as a “wet weather” event since there was greater
than 0.25 inches of rain in the 72 hours prior to sample collection. These field program
characterizations are carried forward in this assessment.

Further, the model is computed assuming representative model input parameter scenarios that
encompass a meaningful range of observed values. The model input parameter scenarios discussed
here are used to apportion relative mass loading for each potential pathway and assess how the
variability in the possible set of input parameters chosen would affect results. The most
representative model input parameter scenario is selected based on a comparison of modeled and
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empirical mass loading observed at Bladen Bluffs in the Cape Fear River (Section 5). The five
model input scenarios for concentrations and flow are:

(1) Input parameters assuming 1% Quartile values for concentration and flow;

(2) Input parameters assuming median values for concentration and flow;

(3) Input parameters assuming 3™ Quartile values for concentration and flow;

(4) Input parameters assuming average values for concentration and flow; and,
(5) Input parameters assuming geometric mean values for concentration and flow.

For each of the three field investigation programs (February, May and June 2019) these model
input scenarios were used for this assessment. The following subsections describe how PFAS mass
loading from the different PFAS transport pathways listed in Table 1 are estimated in the model
and field work that was performed to support these estimations.

4.1 Upstream Cape Fear River (Transport Pathway 1)

The upstream PFAS mass loading contribution to Cape Fear River was estimated using measured
Cape Fear River PFAS concentration and flow rates as described below (and see Table 1).
Sampling locations, analytical methods and assessment techniques for PFAS concentrations in the
Cape Fear River are described in detail in the Seeps and Creeks Investigation Report (Geosyntec,
2019b). One water sample was collected immediately upstream of the Site and Willis Creek at
River Mile 76 to estimate upstream PFAS mass loading contribution to Cape Fear River. River
water samples were collected at the thalweg (i.e., deepest point of the river transect) at mid-depth
in the water column. As described in the Seeps and Creeks Investigation Report (Geosyntec,
2019b), additional upstream samples were collected at River Miles -56 and -68 but these were
determined to be too far upstream to be representative in this model. PFAS compound analytical
data for transport pathway 1 is included in Appendix A.

Volumetric flow rates for the Cape Fear River were measured at the USGS flow gauging station
located at the W.O. Huske Dam, ID (USGS# 02105500; USGS, 2019), approximately 0.5 river
miles downstream of the Site (Appendix B). Volumetric flow rate immediately upstream of the
Site (River Mile 76) was estimated using a volumetric budget accounting for flows between River
Mile 76 and the W.O. Huske Dam, as depicted in Figure 3. The volumetric flow rate at River Mile
76 was estimated by subtracting inflows from Willis Creek, upwelling groundwater, seeps to the
river, and Outfall 002 and by adding the river water intake from Chemours to the flow rate
measurement from the W.O. Huske Dam. Due to the short reach between upstream sample

PFAS Mass Loading Model Assessment 11 August 26, 2019



Geosyntec®

consultants

Geosyntec Consultants of NC, P.C.

NC License No.: C-3500 and C-295
location and W.O. Huske Dam, the calculated upstream flow rate was similar (< = 2%) to the
measured volumetric flow rate at W.O. Huske Dam during the period of sample collection.

4.2  Tributaries — Willis Creek, Georgia Branch Creek, and Old Outfall 002 (Transport
Pathways 2, 7 and 9)

Mass loading of PFAS from tributaries to the Cape Fear River used PFAS concentrations and creek
flow data (Table 1). Tributaries contributing to PFAS mass loading into the Cape Fear River
include Willis Creek, Georgia Branch Creek, and Old QOutfall 002. PFAS samples were collected
at each tributary at a location near the discharge point to the Cape Fear River, but still far enough
upstream in the tributary where they are not potentially influenced by the Cape Fear River. Since
analytical sample locations were near the discharge point to the Cape Fear River, model input for
tributaries would account for loading from groundwater discharging to the tributary, onsite surface
water runoff into the tributary and direct aerial deposition on these tributaries. Analytical results
used in the model from each tributary are provided in Appendix A and summarized in Table 3.
Sample locations, methods and results are presented in the Seeps and Creeks Investigation Report
(Geosyntec, 2019b).

Volumetric discharge rates for the tributaries were obtained from three independent flow
measurement methods as outlined in the Seeps and Creeks Investigation Report (Geosyntec,
2019b). A summary of the measured and estimated flow values for all tributaries are provided in
Table 3 and Appendix B. Detailed methods and results of flow measurements are presented in the
Seeps and Creeks Investigation Report (Geosyntec, 2019b).

4.3  Aerial Deposition to the Cape Fear River (Transport Pathway 3)

The mass loading from direct aerial deposition of PFAS to the Cape Fear River was estimated
using air deposition modeling results for HFPO-DA from the Site (ERM, 2018). Average
deposition rates to the Cape Fear River were estimated based on the reported aerial extent and
deposition contours. Estimated deposition rates were combined with the average river surface area
and estimated residence time of flowing Cape Fear River water to estimate a mass loading from
aerial deposition. The mass loading of Table 3+ PFAS compounds was estimated by using the
relative concentration ratios of other Table 3+ PFAS to HFPO-DA based on measured
concentrations from offsite wells. Supporting documentation for this estimation is included in
Appendix C.

4.4  Onsite Groundwater (Transport Pathways 5 and 6)

Based on the current characterization of the Site CSM, there are two groundwater PFAS mass
loading pathways to the Cape Fear River. First, the indirect pathway of groundwater to seeps to
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river, and secondly, the direct pathway of Black Creek aquifer groundwater discharging directly
to the river.

441 Indirect Pathway — Groundwater Seeps to River (Transport Pathway 6)

Four seeps at the Site have been identified and these discharge directly to the Cape Fear River:
Seep A, Seep B, Seep C and Seep D (Figure 2). The PFAS mass loading from these seeps to the
Cape Fear River was estimated using measured PFAS concentrations) and flow values that are
reported in the Seeps and Creeks Investigation Report (Geosyntec, 2019b) and summarized in
Table 3 and Table 4, respectively. Flow rates and PFAS concentrations at Seep A, Seep B and
Seep C were measured in February, May and June 2019. Seep D was identified following the
February field event, so flow rates and PFAS concentrations were measured in May and June 2019.

4.4.2 Direct Pathway — Groundwater Discharge to River (Transport Pathway 5)

The PFAS mass loading of onsite groundwater discharge from the Black Creek Aquifer to the
Cape Fear River was developed using a forward assessment based on Darcy’s Law using
hydrogeological data as described in detail in Appendix D. The PFAS mass loading from onsite
groundwater discharge was estimated using groundwater concentration data from LTW wells at
the Cape Fear River bank (Appendix A) and estimated volumetric groundwater discharge
(Appendix D). Hydraulic parameters used in the calculation included: (1) hydraulic gradients from
measured LTW Well water level data and Cape Fear River water gauge heights reported from
USGS (USGS, 2019); (2) estimated representative discharge areas in contact with the Cape Fear
River; and (3) estimated hydraulic conductivities.

45  Outfall 002 and Facility Stormwater Runoff (Transport Pathway 4)

The mass loading of PFAS from Outfall 002 to the Cape Fear River was estimated using measured
PFAS concentrations and measured Outfall 002 volumetric flow rates. PFAS concentration data
used in the model were compiled from two datasets (Appendix A): (1) composite samples of
Outfall 002 water that Chemours collects each week for analysis for HFPO-DA and Table 3+
compounds, and (2) Outfall 002 water samples results reported in the Seeps and Creeks
Investigation Report (Geosyntec, 2019b). Comparison of Outfall 002 and river intake sample
PFAS concentrations show that all Environmental Protection Agency (EPA) Method 537 PFAS
compounds (Table 2) in the Outfall 002 were present in intake water from Cape Fear River and
did not originate from the Site (Appendix A) as water passed through the conveyance network.
These EPA 537 PFAS compounds were assigned zero concentrations for computing analytical
summary statistics (Table 3). Additionally, Table 3+ PFAS compounds for Outfall 002 were input
into the model after accounting for their contribution from the Cape Fear River. Daily volumetric
discharge from Qutfall 002 to the Cape Fear River is recorded (Appendix B) and used in the PFAS
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Loading Model. These data capture water flowing through Outfall 002, including non-contact
cooling water, treated non-Chemours process wastewater (DuPont and Kuraray process water),
treated sanitary water and stormwater within the manufacturing area of the Site.

4.6 Offsite Groundwater (Transport Pathway 8)

The offsite groundwater PFAS mass loading contributions were estimated by separating offsite
discharging groundwater into different zones based on the distance of the selected area from the
Site. In each zone, the discharge mass loading was estimated using measured residential well
concentrations (Appendix A) and volumetric discharge rate estimated using Darcy’s Law
(Appendix E). A detailed description for estimating offsite groundwater mass loading is provided
in Appendix E.
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S. MODEL CALIBRATION AND SENSITIVITY ANALYSIS

The PFAS mass loading model was calibrated to help provide reasonable estimates of modeled
loading contributions to Cape Fear River. The sensitivity of the model to potential variability of
input parameters was assessed to understand the uncertainties in the model and identify parameters
that may influence PFAS mass loading to the Cape Fear River. Details of the calibration and
sensitivity procedures are described below.

51 Model Calibration

The mass loading model was calibrated by varying assumed input parameters to achieve a model-
estimated, total mass loading in the Cape Fear River generated from all pathways, that best fit with
empirical observed mass loading in the river. Empirical mass loading in the Cape Fear River was
computed at the Bladen Bluffs raw water intake, approximately 7 miles downstream of the Site
(River Mile 84) (Figure 3), to allow for both model calibration and characterization of PFAS at
downstream raw water intakes based on the mass loading model assessment. Mass loading at
Bladen Bluffs was computed using volumetric flow rates for the Cape Fear River measured at the
closest available USGS flow gauging station located at the W.O. Huske Dam and measured
analytical results from samples that were collected near the Bladen Bluffs raw water intake (Figure
3).

The mathematical summation of Table 3+ compounds (see Table 2 for a list of Table 3+
compounds) was used in the calibration process. The mass loading estimated from the May and
June 2019 field programs were included in the calibration since complete Table3+ analytical data
from February was not available at the time of this assessment as a final laboratory standard
operating protocol (SOP) had yet to be finalized.

The model was calibrated by adjusting estimated or measured parameters within ranges of reported
variabilities or reasonable uncertainties. Parameters that were calibrated were selected based on
the relative uncertainty in estimation of parameter, and the relative mass loading contribution of
the transport pathway on modeled loading to the river. Based on a review of model parameters,
the onsite and offsite groundwater flow parameters were identified for their relatively high
uncertainties in estimating mass loading. Other estimated parameters (e.g., aerial deposition
contribution) were evaluated as part of a sensitivity analysis described in Section 5.2.

Model calibration was performed by varying the onsite groundwater flow component and the
offsite groundwater flow component. The onsite groundwater flow component was varied through
(a) modification of the onsite groundwater discharge area; or (b) modification of assumed
hydraulic conductivity values for the upper and lower portions of the Black Creek Aquifer (see
Appendix D for a description of onsite groundwater flow calculations). The offsite groundwater
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flow component was varied through modification of assumed hydraulic conductivity values for
the Surficial Aquifer. Model parameters that were varied in the calibration process are indicated
in Table 5 and briefly described below.

While the original model assumed a conservative discharge area of 100% along the entire site-side
bank of the Cape Fear River (approximately 1 mile long), calibration iterations were performed by
assuming 40% to 75% of this area, limits estimated from available lithologic information. An
assessment of Cape Fear River bottom temperatures adjacent to the Site to identify potential zones
of groundwater upwelling has been recently completed to refine these estimates. Results from this
effort will be reported in the Comprehensive On- and Offsite Assessment Report pursuant to
Paragraph 18 of the Consent Order due September 30, 2019. Further, the assumed hydraulic
conductivity values for the upper and lower portions of the Black Creek Aquifer was varied
between 5x107 meters per second (m/s) to 1x10® m/s and 1x10* m/s to 2x10™* m/s, respectively.
Offsite groundwater flow was varied by modifying the hydraulic conductivity values for the
Surficial Aquifer from 2.5 x 10 m/s, estimated for onsite surficial aquifer (Parsons, 2018b) to 1
x 10° m/s, a literature value assumed for silts and silty sands (Freeze and Cherry, 1979).

A total of 21 iterative calibration scenarios were performed to optimize the model-estimated total
Table 3+ mass loading in the Cape Fear River to obtain a best fit match to observed mass loading
at the Bladen Bluffs raw water intake for May and June 2019 field programs. For each calibration
iteration, the estimated total Table 3+ mass loading to the river was compared to empirical loading
at Bladen Bluffs, for the same sampling time period and assuming the five input parameter
scenarios discussed in Section 4 (1% quartile, median, 3" quartile, average and geometric mean
values for concentration and flow) to assess how the variability in the possible set of input
parameters chosen would affect results. Calibrated model-fit was tested through computation of a
normalized root mean square error (NRMSE) between modeled and empirical mass loading (Table
5).

Calibration results indicate that a lower bound NRMSE of 0.16 was achieved assuming the 1%
quartile model input parameter values for nine calibration steps (steps 5, 6, 7, 8, 15, 16, 17, 19, 20;
Table 5). To identify a best-fit model amongst these nine calibrations steps, the lowest sum of
NRMSE between modeled and empirical mass loading for all five input parameter scenarios was
evaluated. Calibration results indicate that a best-fit model was achieved for calibration step 8
assuming the 1% quartile model input parameter values. Figure 4 presents the best-fit model
estimated mass loading assuming the 1% quartile model input parameter values with the observed,
empirical mass loading at Bladen Bluffs for the same (median, 3" quartile, average and geometric
mean values for concentration and flow) overestimate the observed, empirical mass loading at
Bladen Bluffs for the same sampling time period (Table 5) and are not likely to be appropriate
model input metrics. The best-fit model identified in calibration step number 8 (Table 5) assumes
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the following 1% quartile model input parameter values: (a) onsite discharge area of 58%; (b) upper
Black Creek Aquifer hydraulic conductivity of 1x10® m/s; (c) lower Black Creek Aquifer
hydraulic conductivity of 1.5x10™* m/s; and (d) offsite Surficial Aquifer hydraulic conductivity of
2.5x10* m/s. Mass loading model results from this best-fit and calibrated model are discussed in
the remainder of this report.

Ongoing field work, described in Section 7, is expected to refine some of the parameter estimates
discussed here, including refining discharge area estimates and hydraulic conductivity estimates.
This calibration iteration was limited to available analytical data collected from two discreet field
events in May and June of 2019. Calibration of this model will be an ongoing process that will
become more optimized with additional data.

5.2 Model Results

The estimated total Table 3+ PFAS loading, by transport pathway, as calculated from the calibrated
mass loading model is summarized in Table 6 and presented in Figure 5. The mass loading model
estimates that the Old Outfall 002 and Seeps (Transport Pathways 7 and 6 respectively) have the
highest contribution of Table 3+ PFAS mass loading to the Cape Fear River based on inputs from
both mass loading characterization events (May and June 2019). These two pathways (Transport
Pathways 7 and 6) combined contribute approximately 55% of the loading to the Cape Fear River.

Onsite groundwater (Transport Pathway 5) is the next highest mass loading pathway to the Cape
Fear River. Additional assessments and characterization of this component is currently being
undertaken as described in Section 7. A numerical groundwater model is also being prepared to
evaluate groundwater interactions with the Cape Fear River and to evaluate the efficacy and
support design of potential future actions.

The upstream river and groundwater (Transport Pathway 1) is the next highest mass load pathway
to the Cape Fear River (4% to 15%). A 10% difference in mass loading between the May and June
2019 characterization events is observed for the upstream river. For upstream river and all
Transport Pathways, the loading estimates will vary over time due to a range of possible reasons,
including:

e Detections of any PFAS at or near analytical practical quantitation limits have more
variability;

e Elevated method reporting limits; and

e Flow rate estimates are over- or under-predicted compared to actual flow rates.

Additionally, Transport Pathway 1 (Upstream river water and groundwater) may have additional

variability due to the presence of three Table 3+ compounds, Byproduct 4, Byproduct 5 and
perfluoroethoxysulfonic acid (NVHOS) which were observed in the upstream Cape Fear River
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sample collected in May and June 2019 at River Miles 56 and 68. The results for these compounds
were J-qualified due to variable recoveries in the matrix spikes outside the acceptable range
defined in the SOP which may cause the results to be overestimated. The detection of these
compounds is not consistent with known transport pathways for PFAS originating from the
facility. Specifically, in offsite groundwater, which is the transport pathway leading to upstream
detections attributable to aerial emissions of PFAS from the facility, Perfluoro-2-
methoxypropanoic acid (PMPA) is the compound detected at the highest concentrations based on
groundwater data reported in the Post Florence Report (Geosyntec, 2019d). Therefore, PMPA is
expected to be detected first amongst the PFAS potentially reaching the river from offsite
groundwater in the upstream river samples. In samples from River Mile 56, only these three Table
3+ samples are detected. While closer to Site in the upstream river at River Mile 68 PMPA is
detected consistent with expected trends from offsite groundwater. These observations of
Byproduct 4, Byproduct 5 and NVHOS will be further evaluated spatially and temporally through
additional sampling events in the Cape Fear River to further understand their concentration and
distribution.

Outfall 002 (Transport Pathway 4) contributed 4% — 7% of the total Table 3+ mass load to the
Cape Fear River in May and June 2019. Outfall 002 loading rates in 2019, integrating both dry and
wet weather periods, are presently 8% lower than in calendar year 2018. This reduction is
potentially a result of various completed actions at the Site, including reduced air emissions.
Loading at Outfall 002 is expected to continue a downward trajectory year over year. Outfall 002
is further discussed in the Assessment of HFPO-DA and PFMOAA in Outfall 002 Discharge and
Evaluation of Potential Control Options (Geosyntec, 2019c¢).

Willis Creek and Georgia Branch Creek (Transport Pathways 2 and 9, respectively) are modeled
to contribute between 7% to 14% of the total Table 3+ mass load to the Cape Fear River in May
and June 2019. The variation seen in the mass loading contribution is likely due to the possible
reasons listed above. As noted in Section 7, additional wells are being installed adjacent to Willis
Creek and Georgia Branch Creek to monitor groundwater quality near these tributaries. Aerial
deposition and Offsite Groundwater (Transport Pathways 3 and 8, respectively) contributed less
than 0.5% of the total mass loading to the Cape Fear River in May and June 2019.

The mass loading model that has been developed can accurately simulate concentrations of PFAS
originating from the Site at downstream intakes over time as shown in Figure 6 for Kings Bluff
Intake Canal. This plot shows the measured concentrations of HFPO-DA from both raw and
finished water samples collected at Kings Bluff Intake Canal compared to modeled concentrations
estimated from the mass loading model. HFPO-DA was selected in this representation because of
its low detection limit and the availability of public data for the time period simulated. To simulate
the modeled time series, the model incorporated the twice weekly Outfall 002 sample
concentration results, measured Outfall 002 flow rates and Cape Fear River flow volumes; all other
loading parameters developed for the calibrated model were kept constant. This suggests that the
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model is also a useful predictive tool to understand the benefit of potential PFAS mass loading
reductions to river loads and concentrations.

5.3  Sensitivity Analysis

A sensitivity analysis was performed to assess potential uncertainties in modeled results,
specifically how the potential range of model input parameters values affects the estimated PFAS
mass loads in the Cape Fear River. Model input parameters for the following Transport Pathways
are included in the sensitivity analysis: (a) Aerial deposition rates on the Cape Fear River; (b) Flow
rates at Willis Creek, Georgia Branch, Old Outfall 002 and Seep A, Seep B, Seep C and Seep D;
(c) Onsite groundwater flow rates; and (d) Offsite groundwater discharge rates. For each test, one
of the above Transport Pathway inputs to the calibrated model is varied and the resulting model
estimated Total Table 3+ PFAS mass loading is compared with the original calibrated model Total
Table 3+ PFAS mass loading. Results of the sensitivity analyses are summarized in Appendix F
and described below for each of the Transport Pathways.

(a) Aerial deposition — Aerial deposition of PFAS directly on the Cape Fear River, identified as
Transport Pathway Number 3, is estimated using air deposition modeling results for HFPO-DA in
October 2018 as described in Appendix C (ERM, 2018). To test the sensitivity of the model to
variations in model inputs for this pathway, calculated HFPO-DA deposition on the Cape Fear River
was increased six-fold. However, this six-fold increase only resulted in less than 0.5% variation in
Total Table 3+ estimated mass loading, suggesting that the mass loading is not very sensitive to
variations in Transport Pathway model input.

(b) Flow rates at seeps and tributaries — Flow rates at Willis Creek were first decreased by 10% and 50
% and then increased by the same amount (Appendix F). This variation in flow rate input at Willis
Creek only resulted in less than 5% variation in estimated Total Table 3+ estimated mass loading,
suggesting that this pathway model input is not very sensitive. Flow rates at Seep A, Seep B, Seep C
and Seep D were varied by £50%. A 50% reduction in seep flow yields less than 8 % decrease in
Total Table 3+ estimated mass loading, driven by sensitivity to flows at Seep A and Seep B. A
similar 50% increase in seep flow yields less than 14 % increase in Total Table 3+ estimated mass
loading, driven by sensitivity to flows at Seep A and Seep B. This suggests that Total Table 3+
estimated mass loading is likely moderately sensitive to seep flow input variations. Sensitivity of
Total Table 3+ estimated mass loading to flow rates at Old Outfall 002 were tested by varying measured
flow values by £50% and +100%. A £50% variation in flow at the Old Outfall 002 yields a 9% to
16% variation in Total Table 3+ estimated mass loading. A +100% variation in flow at the Old
Outfall 002 yields a 16% to 21% variation in Total Table 3+ estimated mass loading. These results
suggest that the estimated mass loading is moderately sensitive to Old Outfall 002 flow input
variations. Flow rates at Georgia Branch Creek were also varied £50% to yield a < 2% variation
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in Total Table 3+ estimated mass loading, suggesting that the mass loading is not very sensitive to
variations in Transport Pathway model input.

(c) Onsite groundwater flow — As discussed in Section 5, onsite groundwater model input parameters
were varied during the calibration process. Model sensitivity to onsite groundwater flow is evaluated
through adjusting the discharge area parameter (see also Appendix D and Appendix F). Results show
that a 35% increase in discharge area resulted in a 16% increase in Total Table 3+ estimated mass
loading. This suggests that the mass loading is moderately sensitive to variations in Transport
Pathway model input.

(d) Offsite groundwater flow - Model sensitivity to offsite groundwater flow is tested through variation
of the assumed hydraulic conductivity over two orders of magnitude (Appendix F). However, this large
variation in model input only resulted in less than 0.5% variation in Total Table 3+ estimated mass
loading, suggesting that the mass loading is not very sensitive to variations in Transport Pathway model
input.

In summary, the Total Table 3+ estimated mass loading appears to be most sensitive to flow rates at
the Seeps, Old Outfall 002 and onsite groundwater flux.

Additionally, the model sensitivity to variations in reported analytical concentrations that are close to
their practical quantitation limits was evaluated. A small increase in analytical concentrations close to
their practical quantitation limits, that may be attributable to natural variations or when considering
tolerance on QA recoveries, could lead to an analyte detection and additional mass loading. Mass
loading is likely to be appreciable in such a scenario for a pathway with a large flow component. The
upstream Cape Fear River sample location at River Mile 76, is chosen for this assessment because of
its large flow component and analytical results from this sample displayed a number of non-detects in
May (40 PFAS compounds non-detect) and June (37 PFAS compounds non-detect). Model sensitivity
is evaluated by calculating Total Table 3+ estimated mass loading for Transport Pathway 1, assuming
all analytical results lower than the detection limits (i.e., non-detect) values equal to their reporting
limit and comparing with the original model, which assumed non-detect values to be zero. Non-detect
values were not assumed equal to their reporting limit in the original model input because Total Table
3+ estimated mass loading from the model grossly overestimated the observed empirical Total Table
3+ mass loading at Bladen Bluffs raw water intake due to the large number of non-detects reported in
the model dataset. Comparison of Total Table 3+ estimated mass loading for Transport Pathway 1
suggests that assuming non-detect values to be equal to their reporting limit increases their pathway
contribution from 8% to 20%. While the upstream Cape Fear River sample at River Mile 76 maybe an
extreme sample due to the large number of analytes that were lower than the detection limits, it is
evident that the model can be highly sensitive to reported analytical concentrations that are close to
their method detection limits. Model sensitivity is likely to be larger as the analytical result gets closer
to the method detection limit. As analytical methods improve and detection limits get lower, the model
and inherent assumptions will likely need to be re-evaluated.
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6. LIMITATIONS AND ASSUMPTIONS

The mass loading model constructed, calibrated, and applied is a quantitative estimate of the
current understanding of the conceptual site model and transport pathways. It is based on
availability of data points, and thus in a complex and dynamic environment, there are unavoidable
uncertainties. The model was constructed based on discrete field-observations, which were then
interpolated to approximate conditions across the model domain and assumed to be representative
in between the measured points. This model is useful to identify distributions in mass loading to
the Cape Fear River for a range of conditions and support identification of potential target
pathways for actions to achieve objectives for mass loading and corresponding concentration
reductions of PFAS originating from the facility in the Cape Fear River.

This section summarizes the primary uncertainties associated with this model, the physical
characterization and potential impacts of the uncertainty.

e Model assessment was primarily developed with available analytical data from three
discrete events in 2019 (February, May and June). While seasonal or temporal trends may
be captured within these events, a larger input dataset to the model may improve model
calibration and its ability to predict mass loading in a dynamic and complex system such
as the Cape Fear River. Additional sampling of Seeps and Creeks is planned for, including
the installation of flumes to obtain more accurate flow measurements (Geosyntec, 2019b).
A numerical groundwater model is being developed and this may help constrain these
uncertainties.

e The groundwater mass loading pathway has much more uncertainty than other pathways
because it is based on measured concentrations and estimated flow values that have more
inherent variability. Groundwater flow is heterogenous, and hydraulic conductivity can
vary by orders of magnitude in the same aquifer. Consequently, this leads to a broader
uncertainty in groundwater discharge rates. A river bottom temperature field program has
been completed to assess if areas of onsite groundwater discharge can be identified.

e Offsite groundwater data is currently based on limited data from residential wells at the
time of this assessment. Estimates of additions of Table 3+ compounds from offsite
groundwater to the Cape Fear River could be refined with additional PFAS characterization
of the Cape Fear River as better analytical capabilities exist for Table 3+ than in June 2018
when the first regional river sampling program was implemented (Geosyntec, 2018b).

PFAS Mass Loading Model Assessment 21 August 26, 2019



7.

Geosyntec®

consultants

Geosyntec Consultants of NC, P.C.
NC License No.: C-3500 and C-295

SUPPLEMENTAL ACTIVITIES

Geosyntec recommends Chemours conduct additional assessment activities regarding the total
PFAS loading originating from the facility. These activities will generate additional data that will
support continued refinement of the mass loading model. These activities include:

Completing six additional quarterly assessments of mass loading to the Cape Fear River.
Activities in these events will include sampling and flow gauging at the mouths of Seeps A
through D, Old Outfall 002, Outfall 002, Willis Creek, Georgia Branch Creek. Also, samples
will be collected upstream and downstream of the Site in the Cape Fear River;

Conducting an assessment of Cape Fear River bottom sediment temperatures adjacent to the
Site to identify potential zones of increased groundwater upwelling. This will be reported in
the On and Offsite Assessment Report due on September 30, 2019;

Conducting further site investigation and characterization activities, including the installation
of additional monitoring wells onsite to further delineate PFAS concentrations and geology.
Multiple wells have been installed as noted below to further assess hydrogeology and
groundwater PFAS concentrations. These wells will be reported in the On and Offsite
Assessment Report due on September 30, 2019.

o Fifteen additional wells installed adjacent to the Cape Fear River (six pre-existing wells);

o Two additional wells installed adjacent to Old Outfall 002 (ten wells were installed
adjacent to Old Outfall 002 as part of the PlumeStop™ pilot study (Parsons, 2019);

0 One well installed adjacent to Willis Creek (four pre-existing wells); and
o Three wells installed adjacent to Georgia Branch Creek (no pre-existing wells).

Characterizing further the geology and hydrogeology at 24 locations adjacent to the Cape Fear
River wusing hydraulic profiling and electrical conductivity (HPT/EC) tools. This
characterization will be reported in the On and Offsite Assessment Report due on September
30, 2019;

Preparing a numerical model to evaluate groundwater flow conditions in the three water
bearing units at Site and evaluate groundwater interactions with the Cape Fear River, to assess
the efficacy and support design of potential future actions. This will be prepared to support the
Corrective Action Plan due December 31, 2019; and

Installing 20 offsite monitoring wells to support further understanding of the horizontal and
vertical distribution of PFAS originating from the facility potentially present offsite. These
wells will be reported in the On and Offsite Assessment Report due on September 30, 2019.
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8. CONSENT ORDER PARAGRAPH 11.1 ANALYSIS

Pursuant to Paragraph 11.1 of the Consent Order, this analysis estimates the percentage of PFAS
loading detected at downriver raw water intakes as originating from Chemours, other, or unknown
sources. Specifically, the Consent Order requires:

Chemours shall submit an analysis to DEQ reporting contributions of PFAS
(including identification and mass loading of each PFAS) from the Facility to
the raw water intakes of downstream public water utilities.

To facilitate this analysis, Chemours collected samples from the Cape Fear River adjacent to the
Bladen Bluffs and Kings Bluff raw water intakes in May and June 2019 (Creeks and Seeps
Investigation; Geosyntec, 2019b) and analyzed these samples to quantitate PFAS by laboratory
methods Table 3+ and EPA 537. The total concentrations for these samples are presented in Tables
8A to 8D and in the intext table below along with the attribution of each compound to the three
identified categories of sources. These sources are as follows:

e PFAS Originating from the Site — This includes PFAS detected in the Cape Fear River that
were assessed to originally or directly have come from PFAS releases to the environment
at the Site and have reached the Cape Fear River via one of the nine transport pathways
described in Section 3.3;

e PFAS Originating from Other Sources — This includes PFAS detected in the Cape Fear
River that were assessed to come from sources other than the Site;

e PFAS Originating from Unknown Sources — This includes PFAS where the source may
potentially either be the facility or other sources, but with the presently available data, the
source type could not be determined.

On a total PFAS basis this analysis indicates that at the Bladen Bluffs and Kings Bluff raw water
intakes for the May and June 2019 sampling events, between 68% to 84% of PFAS quantitated
and detected originate from the Site (Figure 7). Meanwhile, for these quantitated and detected
compounds, between 13% and 29% originate from other sources and 2% to 3% originate from
unknown sources. Actions proposed by Chemours in the Reductions Plan (Geosyntec, 2019d) and
the upcoming Corrective Action Plan due on December 31, 2019 will reduce the total PFAS
loading to the Cape Fear River and significantly reduce the loading originating from the facility as
is described in the Reductions Plan.
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Concentration (ng/L) Percentage (%)
Total
_ Observed PFAS PFAS it g PFAS PFAS Ol i
Location PFAS Originating | Originating fgrom Y | Originating | Originating Erom g
Qoncentra— from from Other Unknown from from Other (1) .
tion (ng/L) Facility Sources Sources Facility Sources Sources
Bladen = May-19 361 288 67 6 80% 19% 2%
Bluffs Jun-19 188 478 89 16 82% 15% 3%
Kings May-19 582 129 54 5 68% 29% 3%
Bluff Jun-19 600 507 77 17 84% 13% 3%

* Note, values may differ slightly from attached tables due to rounding of significant digits for table presentation.

8.1  Assessment Methodology

Observed PFAS mass loading at Bladen Bluffs and Kings Bluff raw water intakes were estimated
based on measured concentrations and flow rates during the May 2019 and June 2019
characterization events (Tables 7A and 7B). The contributions per PFAS compound and Transport
Pathway to the total mass loading for each of these events were estimated using (1) the percentage
of the total mass loading attributed to each Transport Pathway based on the outcome of the mass
loading model assessment and (2) the estimated source of PFAS origination per compound per
Transport Pathway (Tables 8A, 8B, 8C, and 8D).

The best-fit modeled mass loading for each Transport Pathway are presented for the May 2019
and June 2019 characterization events in Tables 9A and 9B, respectively. The subsequent
estimated percentage of each Transport Pathway to the mass loading are presented by compound
in Tables 10A and 10B for the May 2019 and June 2019 characterization events, respectively. The
observed PFAS mass loading at Bladen Bluffs and Kings Bluff were distributed to each Transport
Pathway based on these percentages.

Table 11 summarizes the estimated origination source of PFAS mass loading by compound and
Transport Pathway. Percentages of PFAS mass loading generated from the Site, Other sources, or
Unknown sources were estimated per compound and per Transport Pathway. The observed PFAS
mass loading from each Transport Pathway were distributed based on the source origination
percentages to estimate the portion of PFAS loading originating from the Site, Other, and
Unknown sources.

8.1.1  PFAS Compound Source Origination Assessment
The source origination assessment for each Transport Pathway was developed as described below.
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For Transport Pathway 1 (Upstream River): Table 3+ compounds were estimated to originate from
the Site with the exception of Byproduct 4, Byproduct 5 and NVHOS whose detection in upstream
river samples was not consistent with known loading pathways for PFAS originating from the Site.
The fraction of these compounds originating from the Site was calculated using June event Table
3+ data where the River Mile 76 concentrations of each of the three compounds were subtracted
from the River Mile 56 concentrations of each of the three compounds and then divided by the
River Mile 76 concentration. The remainder contribution was estimated to originate from
Unknown sources. All EPA 537 compounds were estimated to originate from Other sources.

For Transport Pathways 2, 5, 6, and 7 (Willis Creek, Onsite Groundwater, Seeps and Old Outfall
002: All Table 3+ compounds were estimated to originate from the Site. For the EPA 537
compounds, the percentage increase between the median Pathway concentration for all sampling
events and the median Upriver [Transport Pathway 1] concentration for all sampling events were
estimated to originate from the Site. If the Pathway median was not detected or less than the
Upriver concentration, then the contribution from the Site was estimated to be 0%. The remaining
EPA 537 compound percentages were estimated to originate from Other sources.

For Transport Pathway 3 (Aerial Deposition on River): All Table 3+ compounds were estimated
to originate from the Site. All EPA 537 compounds were estimated to originate from Other sources.

For Transport Pathway 4 (Outfall 002): All Table 3+ compounds and EPA 537 compounds were
estimated to originate from the Site. This Pathway only represents new loading introduced by the
Site to the river by Outfall 002 and does not account for any offsite loading.

For Transport Pathway 8 (Adjacent and Downstream Groundwater): All Table 3+ compounds
were estimated to originate from the Site. For the EPA 537 compounds, the percentage increase
between the estimated median offsite groundwater concentration and the median Upriver
[Transport Pathway 1] concentration for all sampling events was estimated to originate from
Unknown sources. If the estimated median offsite groundwater concentration was not detected or
less than the median Upriver concentration, then the Unknown portion was considered 0%. The
remaining EPA 537 compound percentages were estimated to originate from Other sources.

For Transport Pathway 9 (Georgia Branch Creek): All Table 3+ compounds were estimated to
originate from the Site. For the EPA 537 compounds, the percentage increase between the median
Pathway concentration for all sampling events and the median Upriver [Transport Pathway 1]
concentration for all sampling events was estimated to originate from Unknown sources. If the
median Pathway concentration was not detected or less than the median Upriver concentration,
then the Unknown portion was considered 0%. The remaining EPA 537 compound percentages
were estimated to originate from Other sources.
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9. SUMMARY

A mass loading model was developed to inform a plan to reduce PFAS to the Cape Fear River
from the Chemours Fayetteville Works Site pursuant to Paragraph 12 of the executed CO dated 25
February 2019 among NCDEQ, Cape Fear River Watch, and Chemours. The objective of the
model is to identify which of the nine potential transport pathways, presently identified in the
CSM, contribute significant PFAS load, originating from the Site, to the Cape Fear River. This
objective is accomplished by estimating total PFAS mass loading originating from the facility to
the Cape Fear River, including estimates of loading from each of the potential transport pathways
identified, and comparing these estimates to empirically measured PFAS loading in the Cape Fear
River.

PFAS mass loading is defined, in this model, as the combined mass per unit time (e.g. nanograms
per second) from potential sources. The model estimates PFAS contributions from multiple
pathways (i.e. compartments), such as various creeks and groundwater, that have been
parameterized primarily using measured data (Geosyntec, 2019b), to estimate Cape Fear River
mass loading using measured Cape Fear River flow volumes. These estimated mass loading are
then compared to measured in-river mass loading as an assessment of model calibration. For each
calibration iteration, the estimated total Table 3+ mass loading to the river was compared to
empirical loading at Bladen Bluffs, for the same sampling time period (May and June 2019) and
five input parameter scenarios (1st quartile, median, 3rd quartile, average and geometric mean
values for concentration and flow). Five input parameter scenarios were chosen to assess how the
variability in the possible set of input parameters chosen would affect results and apportion relative
mass loading for each potential pathway. The most representative model input parameter scenario
is selected based on computation of a NRMSE between modeled and empirical mass loading
observed at Bladen Bluffs in the Cape Fear River. The best-fit model identified in calibration
assumes the following 1st quartile model input parameter values: (a) onsite discharge area of 58%;
(b) upper Black Creek Aquifer hydraulic conductivity of 1x10-6 m/s; (c) lower Black Creek
Aquifer hydraulic conductivity of 1.5x10-4 m/s; and (d) offsite Surficial Aquifer hydraulic
conductivity of 2.5x10-4 m/s.

The mass loading model estimates that the Old Outfall 002 and Seeps (Transport Pathways 7 and
6 respectively) have the highest contribution of approximately 53% to 55% of the Table 3+ PFAS
mass loading to the Cape Fear River based on inputs from both mass loading characterization
events (May and June 2019). Onsite groundwater (Transport Pathway 5) is the next highest mass
loading pathway to the Cape Fear River between 17% and 22%. Additional assessments and
characterization of onsite groundwater is currently being undertaken. A numerical groundwater
model is also being prepared to evaluate groundwater interactions with the Cape Fear River and to
evaluate the efficacy and support design of potential future actions. Additionally, six more
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quarterly field events evaluating mass loading to the river will be used to assess and refine these
mass loading findings over time and in different weather and season conditions.

An assessment of PFAS loading at downriver raw water intakes was performed pursuant to
Paragraph 11.1 of the Consent Order, using a combination of mass loading model assessment
results and observed PFAS concentrations at Raw Water Intake. An estimate of the percentage of
PFAS loading at downriver raw water intakes as originating from the Site, other sources or at
present unknown sources which could be either the facility or the other sources was evaluated. On
a total PFAS basis, this analysis indicated that at Bladen Bluffs and Kings Bluff raw water intakes
for the May and June 2019 sampling events, between 68% to 84% of PFAS may have originated
from the Site. Meanwhile for these quantitated and detected compounds between 13% to 29%
originate from other sources and 2% to 3% originate from unknown sources. Actions proposed by
Chemours in the Reduction Plan (Geosyntec, 2019d) and the upcoming Corrective Action Plan
due on December 31, 2019 will reduce the total PFAS loading to the Cape Fear River and
significantly reduce the loading originating from the facility as is described in the Reduction Plan.

The mass loading model constructed, calibrated, and applied is a quantitative estimate of the
current understanding of the conceptual site model and transport pathways. It is based on
availability of data points, and thus in a complex and dynamic environment, there are unavoidable
uncertainties. The model was constructed based on discrete field-observations, which were then
interpolated to approximate conditions across the model domain and assumed to be representative
in between the measured points. This model is useful to identify trends in mass loading to the
Cape Fear River for a discreet range of conditions and support identification of potential target
pathways for actions to achieve objectives for mass loading and corresponding concentration
reductions of Site associated PFAS in the Cape Fear River.
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TABLE 1

Geosyntec Consultants NC P.C.

PFAS MASS LOADING MODEL POTENTIAL PATHWAYS

Chemours Fayetteville Works, North Carolina

Transport
Pathway | Potential PFAS Transport Pathway Analytical Data Source for Mass Loading Model* Flow Data Source for Mass Loading Model*
Number
. Measured from Cape Fear River samples collected in February, May, and June Megsured flow rates from USGS gauging statlgn at WO Huske Dam
1 Upstream River and Groundwater 2019 dins d Creeks | oo B ) during February, May and June 2019 volumetrically adjusted for flow
as reported in Seeps and Creeks Investigation Report- pathways between River Mile 76 and W.O. Huske Dam®.
. Measured from Willis Creek samples collected in February, May, and June 2019 Measu_red flow rates through salt dilution tests, weir gauging and po_mt
2 Willis Creek : o ) velocity methods during February, May and June 2019 as reported in
as reported in Seeps and Creeks Investigation Report”. L 2
Seeps and Creeks Investigation Report”.
3 Aerial Deposition on River Estimated from air deposition modeling®. Estimated from air deposition modeling®.
Measured from Outfall 002 samples collected in February, May, and June 2019 .
4 Outfall 002 . o ) Measured daily Outfall 002 flow rates.
as reported in Seeps and Creeks Investigation Report”.
. Measured from LTW well samples in October and November 2018, reported in Estimated from calculgted hydraL_Jll_c_gradlents based on June 2019 water
5 Onsite Groundwater Post Fi Report® levels and hydraulic conductivities of LTW wells from slug tests
ost Florence Report-. performed in 2019. Supporting calculations provided in Appendix C.
Measured from Seeps A, B, C, and D samples collected in February, May, and Measu.red flow rates through salt dilution tests, weir gauging and po_lnt
6 Seeps . o ) velocity methods during February, May and June 2019 as reported in
June 2019 as reported in Seeps and Creeks Investigation Report”. L 2
Seeps and Creeks Investigation Report”.
Measured from Old Outfall 002 samples collected in February, May, and June Measu_red flow rates tl_1rough salt dilution tests, weir gauging and po_lnt
7 Old Outfall 002 . L ) velocity methods during February, May and June 2019 as reported in
2019 as reported in Seeps and Creeks Investigation Report”. . 2
Seeps and Creeks Investigation Report”.
. Estimated from residential well samples collected between September 2017 and Estimated from calculated hyd_raullc grad.le_n_t s based on June 2019 water
8 Adjacent and Downstream Groundwater Aoril 2019. Subnorting calculations provided in Appendix D levels and calculated hydraulic conductivities of LTW wells from slug
P - Supp g P PP ' tests performed in 2019. Supporting calculations provided in Appendix D.
. Measured from Georgia Branch Creek samples collected in May, and June 2019 Measu_red flow rates through salt dilution tests, weir gauging and po_mt
9 Georgia Branch Creek i o ) velocity methods during February, May and June 2019 as reported in
as reported in Seeps and Creeks Investigation Report”. L 2
Seeps and Creeks Investigation Report”.
Notes

1. Flow and concentration data are multiplied together to estimate the PFAS mass load in the Cape Fear River originating from each pathway.

2. Seeps and Creeks Investigation Report, Geosyntec, 2019.

3. Cape Fear River flow rates measured at USGS gauging station #02105500 located at William O Huske Lock & Dam accessed from https://waterdata.usgs.gov on 2019-07-12 23:42:42 EDT.
4. ERM, 2018. Modeling Report: HFPO-DA Atmospheric Deposition and Screening Groundwater Effects. 27 April 2018.

5. Post Hurricane Florence PFAS Characterization Report, Geosyntec 2019.
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TABLE 2
ANALYTICAL METHODS AND ANALYTE LIST
Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC P.C.

Analytical Method Common Name Chemical Name CASN Chemical Formula
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 C6HF1103
PEPA Perfluoroethoxypropylcarboxylic acid 267239-61-2 C5HF903
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 C12H9F903S
PFMOAA Perfluoro-2-methoxyacetic acid 674-13-5 C3HF503
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 C4HF704
PFO30A Perfluoro(3,5,7-trioxaoctanoic)acid 39492-89-2 C5HF905
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic)acid 39492-90-5 C6HF1106
PMPA 2,3,3,3-Tetrafluoro-2-(trifluoromethoxy)propanoic 13140-29-9 C4HF703
Hydro-EVE Acid Hydro-EVE Acid 773804-62-9 C8H2F1404
Table 3+ Lab SOP EVE Acid Perﬂuoroetho%ypropionic@id - 69087-46-3 C8HF1304
PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 C5HF904
R-EVE R-EVE EVS1428 C8H2F1205
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 C7HF1307
Byproduct 4 Byproduct 4 EVS1429 C7H2F1206S
Byproduct 5 Byproduct 6 EVS1430 C6H2F1204S
Byproduct 6 Byproduct 5 EVS1431 C7H3F1107S
NVHOS NVHOS 1132933-86-8 C4H2F804S
PES PES 113507-82-7 C4HF904S
PFESA-BP1 PFESA-BP1 29311-67-9 C7HF1305S
PFESA-BP2 PFESA-BP2 749836-20-2 C7H2F1405S
PFBA Perfluorobutanoic acid 375-22-4 C4HF702
PFDA Perfluorodecanoic acid 335-76-2 C10HF1902
PFDoA Perfluorododecanoic acid 307-55-1 C12HF2302
PFHpA Perfluoroheptanoic acid 375-85-9 C7HF1302
PFNA Perfluorononanoic acid 375-95-1 C9HF1702
PFOA Perfluorooctanoic acid 335-67-1 C8HF150
PFHXA Perfluorohexanoic acid 307-24-4 C6HF1102
PFPeA Perfluoropentanoic acid 2706-90-3 C5HF902
PFTeA Perfluorotetradecanoic acid 376-06-7 C14HF2702
PFTriA Perfluorotridecanoic acid 72629-94-8 C13HF2502
PFUNnA Perfluoroundecanoic acid 2058-94-8 C11HF2102
PFBS Perfluorobutanesulfonate 375-73-5 C4HF9SO
PFDS Perfluorodecanesulfonate 335-77-3 C10HF2103S
PFHpS Perfluoroheptanesulfonic acid 375-92-8 C7HF1503S
PFHXS Perfluorohexanesulfonic acid 355-46-4 C6HF13S03
PFNS Perfluorononanesulfonate 68259-12-1 C9HF1903S
PFOS Perfluorosulfonic acid 1763-23-1 C8HF17S03
PFPeS Perfluoropentane sulfonic acid 2706-91-4 C5HF1103S
EPA Method 537 Mod 10:2 FTS Fluorotelomer sulfonate 10:2 120226-60-0 C12H5F2103
4:2 FTS Fluorotelomer sulfonate 4:2 757124-72-4 C6H5F903S
6:2 FTS Fluorotelomer sulfonate 6:2 27619-97-2 C8H5F13S03
8:2 FTS Fluorotelomer sulfonate 8:2 39108-34-4 C10H5F1703S
NEtFOSAA N-ethyl perfluorooctane sulfonamidoacetic acid 2991-50-6 C12H8F17NO4S
NEtPFOSA N-ethylperfluoro-1-octanesulfonamide 4151-50-2 C10H6F17NO2S
NEtPFOSAE N-ethyl perfluorooctane sulphonamidoethanol 1691-99-2 C12H10F17NO3S
NMeFOSAA N-methyl perfluorooctane sulfonamidoacetic acid 2355-31-9 C11H6F17NO4S
NMePFOSA N-methyl perfluoro-1-octanesulfonamide 31506-32-8 C9H4F17NO2S
NMePFOSAE N-methyl perfluorooctane sulfonamidoethanol 24448-09-7 C11H8F17NO3S
PFDOS Perfluorododecanesulfonic acid 79780-39-5 C12HF2503S
PFHXDA Perfluorohexadecanoic acid 67905-19-5 C16HF3102
PFODA Perfluorooctadecanoic acid 16517-11-6 C18HF3502
PFOSA Perfluorooctane Sulfonamide 754-91-6 C8H2F17NO2S
F-53B Major F-53B Major 73606-19-6 C8HCIF1604S
F-53B Minor F-53B Minor 83329-89-9 C10HCIF2004S
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 C7H2F1204
NaDONA NaDONA EVS1361 -
DONA DONA 919005-14-4 -

Notes:

1. Abbreviations:

EPA - Environmental Protection Agency
ng/L - nanograms per liter

PFAS - Per- and Polyfluoroalkyl substances
SOP - Standard Operating Procedure

August 2019



TABLE 3

SUMMARY OF ANALYTICAL RESULTS - TOTAL PFAS AND TOTAL TABLE 3+
Chemours Fayetteville Works, North Carolina

Transport Pathway | Potential PFAS Transport . i Quartll_e Median Concentration 3 Quartl_le Average_ Geometric Mean
Number Pathway Common Name Sampling Event Concentration (ng/L) Concentration Concentration Concentration
(ng/L) (ng/L) (ng/L) (ng/L)
Total Table 3+ Surface Water 02/19 2.9 2.9 2.9 2.9 2.9
Total PFAS Surface Water 02/19 31.7 31.7 31.7 31.7 31.7
1 Upstream River and Total Table 3+ Surface Water 05/19 12.8 12.8 12.8 12.8 12.8
Groundwater Total PFAS Surface Water 05/19 67.1 67.1 67.1 67.1 67.1
Total Table 3+ Surface Water 06/19 69.6 69.6 69.6 69.6 69.6
Total PFAS Surface Water 06/19 162.7 162.7 162.7 162.7 162.7
Total Table 3+ Surface Water 02/19 2,048.5 2,260.0 2,471.5 2,260.0 2,163.6
Total PFAS Surface Water 02/19 2,075.0 2,286.5 2,498.0 2,286.5 2,190.1
5 Willis Creek Total Table 3+ Surface Water 05/19 5,751.5 6,579.0 7,406.5 6,579.0 6,217.7
Total PFAS Surface Water 05/19 5,799.5 6,627.0 7,454.5 6,627.0 6,265.7
Total Table 3+ Surface Water 06/19 2,692.4 2,692.4 2,692.4 2,692.4 2,692.4
Total PFAS Surface Water 06/19 2,732.9 2,732.9 2,732.9 2,732.9 2,732.9
Total Table 3+ Surface Water 02/19 26.4 26.4 26.9 26.7 26.7
Total PFAS Surface Water 02/19 26.4 26.4 26.9 26.7 26.7
4 Outfall 002 Total Table 3+ Surface Water 05/19 357.2 594.7 832.3 594.7 318.3
Total PFAS Surface Water 05/19 357.2 594.7 832.3 594.7 318.3
Total Table 3+ Surface Water 06/19 798.7 973.4 1,696.0 1,338.6 1,046.2
Total PFAS Surface Water 06/19 798.7 973.4 1,696.0 1,338.6 1,046.2
Total Table 3+ Surface Water 02/19 203,062.0 213,337.0 223,612.0 213,337.0 211,983.3
Total PFAS Surface Water 02/19 204,040.6 214,315.6 224,590.6 214,315.6 212,961.9
6A Seep A Total Table 3+ Surface Water 05/19 297,520.5 300,574.0 302,574.0 299,871.7 299,679.2
Total PFAS Surface Water 05/19 298,792.3 301,875.8 303,877.9 301,154.9 300,961.8
Total Table 3+ Surface Water 06/19 197,620.0 197,620.0 197,620.0 197,620.0 197,620.0
Total PFAS Surface Water 06/19 198,495.9 198,495.9 198,495.9 198,495.9 198,495.9
Total Table 3+ Surface Water 02/19 345,036.5 347,829.0 350,621.5 347,829.0 347,662.8
Total PFAS Surface Water 02/19 347,462.5 350,255.0 353,047.5 350,255.0 350,088.8
6B Seep B Total Table 3+ Surface Water 05/19 309,023.0 309,023.0 309,023.0 309,023.0 309,023.0
Total PFAS Surface Water 05/19 310,903.5 310,903.5 310,903.5 310,903.5 310,903.5
Total Table 3+ Surface Water 06/19 338,288.0 338,288.0 338,288.0 338,288.0 338,288.0
Total PFAS Surface Water 06/19 340,652.0 340,652.0 340,652.0 340,652.0 340,652.0
Total Table 3+ Surface Water 02/19 343,584.0 346,679.0 348,429.0 345,782.3 345,737.2
Total PFAS Surface Water 02/19 345,981.3 349,077.5 350,828.8 348,180.8 348,135.6
6C Seep C Total Table 3+ Surface Water 05/19 347,669.0 347,669.0 347,669.0 347,669.0 347,669.0
Total PFAS Surface Water 05/19 350,121.4 350,121.4 350,121.4 350,121.4 350,121.4
Total Table 3+ Surface Water 06/19 346,000.0 346,000.0 346,000.0 346,000.0 346,000.0
Total PFAS Surface Water 06/19 348,447.3 348,447.3 348,447.3 348,447.3 348,447.3
Total Table 3+ Surface Water 02/19 NS NS NS NS NS
Total PFAS Surface Water 02/19 NS NS NS NS NS
6D Seep D Total Table 3+ Surface Water 05/19 164,470.0 166,685.0 168,900.0 166,685.0 166,562.5
Total PFAS Surface Water 05/19 165,567.6 167,791.7 170,015.7 167,791.7 167,669.0
Total Table 3+ Surface Water 06/19 155,467.0 155,467.0 155,467.0 155,467.0 155,467.0
Total PFAS Surface Water 06/19 156,629.9 156,629.9 156,629.9 156,629.9 156,629.9
Total Table 3+ Surface Water 02/19 129,320.0 133,040.0 136,760.0 133,040.0 132,784.7
Total PFAS Surface Water 02/19 129,320.0 133,040.0 136,760.0 133,040.0 132,784.7
7 0ld Outfall 002 Total Table 3+ Surface Water 05/19 112,930.0 112,930.0 112,930.0 112,930.0 112,930.0
Total PFAS Surface Water 05/19 113,249.5 113,249.5 113,249.5 113,249.5 113,249.5
Total Table 3+ Surface Water 06/19 132,549.0 132,549.0 132,549.0 132,549.0 132,549.0
Total PFAS Surface Water 06/19 132,884.1 132,884.1 132,884.1 132,884.1 132,884.1
Total Table 3+ Surface Water 02/19 NS NS NS NS NS
Total PFAS Surface Water 02/19 NS NS NS NS NS
9 Georgia Branch Creek Total Table 3+ Surface Water 05/19 2,553.0 2,553.0 2,553.0 2,553.0 2,553.0
Total PFAS Surface Water 05/19 2,585.9 2,585.9 2,585.9 2,585.9 2,585.9
Total Table 3+ Surface Water 06/19 2,517.7 2,517.7 2,517.7 2,517.7 2,517.7
Total PFAS Surface Water 06/19 2,547.7 2,547.7 2,547.7 2,547.7 2,547.7
Notes:

1. Total Table 3+ and Total PFAS computed as sum of analytical results for PFAS compounds listed in Table 1, assuming non-detected samples as zero concentrations. Summary statistics for all PFAS compounds listed in Table 1 and additional supporting

data provided in Appendix A.

2. Supporting calculations for estimating PFAS concentrations for aerial deposition (transport pathway 3), onsite groundwater (transport pathway 5) and offsite groundwater (transport pathway 8) are provided in Appendices C, D and E.

3. Abbreviations:

ng/L - nanograms per liter
PFAS - Per- and Polyfluoroalkyl substances
NS - Samples not collected during corresponding sampling event.

Geosyntec Consultants NC P.C.
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TABLE 4
SUMMARY OF FLOW RATE INPUT VALUES
Chemours Fayetteville Works, North Carolina

Transport . . . Geometric Mean
Patth\jay Potential PFAS Transport Pathway | Sampling Event: 1st QuaLr}lIe Flow Medli? Flow 3rd Qu?_r/tlle Flow Averallfgle Flow Flow
Number” (Lss) (Lss) (Lis) (Lss) (Ls)

Surface Water 02/19 138,093 163,837 182,346 170,893 165,672
1 Upstream River and Groundwater® | Surface Water 05/19 33,559 38,348 44,407 39,974 39,267
Surface Water 06/19 26,847 29,472 32,248 29,625 29,488
Surface Water 02/19 183 184 186 184 184
2 Willis Creek Surface Water 05/19 ok, thanks 184 184 184 184
Surface Water 06/19 184 184 184 184 184
Surface Water 02/19 813 836 871 868 863
4 Outfall 002 Surface Water 05/19 1,052 1,082 1,106 1,082 1,081
Surface Water 06/19 1,151 1,173 1,197 1,175 1,174
Surface Water 02/19 19 21 28 23 23
5 Onsite Groundwater Surface Water 05/19 20 22 28 25 24
Surface Water 06/19 19 21 28 23 23
Surface Water 02/19 4 4 4 4 4
6A Seep A Surface Water 05/19 3 4 4 3 3
Surface Water 06/19 7 7 7 7 7
Surface Water 02/19 5 6 6 6 6
6B Seep B Surface Water 05/19 5 6 6 6 6
Surface Water 06/19 3 3 3 3 3
Surface Water 02/19 1 1 1 1 1
6C Seep C Surface Water 05/19 1 1 1 1 1
Surface Water 06/19 1 1 1 1 1
Surface Water 02/19 3 3 3 3 3
6D Seep D° Surface Water 05/19 3 3 3 3 3
Surface Water 06/19 3 3 3 3 3
Surface Water 02/19 24 27 36 33 31
7 Old Outfall 002 Surface Water 05/19 21 24 42 30 28
Surface Water 06/19 28 31 32 29 29
. Surface Water 02/19 568 724 962 788 761
8 Adjacent and Downstream Surface Water 05/19 568 724 962 788 761
Groundwater
Surface Water 06/19 568 724 962 788 761
Surface Water 02/19 153 154 154 154 154
9 Georgia Branch Creek Surface Water 05/19 153 154 154 154 154
Surface Water 06/19 161 162 165 162 161
Notes:

1. Sampling Event "Surface Water 02/19", "Surface Water 05/19" and "Surface Water 06/19" reported in Seeps and Creeks Investigation Report (Geosyntec, 2019). "Surface Water 02/19" performed
February 1 - 7, 2019; "Surface Water 05/19" performed May 20 - 30, 2019; "Surface Water 06/19" performed June 4 - 7, 2019.

2. Flow summary statistics not computed where only minimum and maximum flow values reported in Seeps and Creeks Investigation Report (Geosyntec, 2019).

3. Upstream river flow computed from measured flow rates from USGS gauging station at W.O. Huske Dam during February, May and June 2019 volumetrically adjusted for inflow/outflow from flow
pathways 2 - 9 that occur between River Mile 76 (upstream sampling point) and W.O. Huske Dam.

4. Onsite groundwater estimated from calculated hydraulic gradients based on June 2019 water levels and hydraulic conductivities of Long-Term Wells (LTW) from slug tests performed in 2019.
Supporting calculations provided in Appendix C.

5. Offsite groundwater estimated from calculated hydraulic gradients based on June 2019 water levels and calculated hydraulic conductivities of LTW wells from slug tests performed in 2019.
Supporting calculations provided in Appendix D.

6. Flows at Seep D were not measured in February and May 2019; measurements from June 2019 were used.

7. Supporting calculations for estimating PFAS concentrations for aerial deposition (transport pathway 3), onsite groundwater (transport pathway 5) and offsite groundwater (transport pathway 8) are
provided in Appendices C, D and E.
8. Abbreviations:

L/s - liter per second
NA - not applicable.

Geosyntec Consultants NC P.C.
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TABLE S5 Geosyntec Consultants NC P.C.
MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Calibration _ Total Table 3+ Mass Loading o
Step Event Date|  Scenario (mg/s) NRMSE Description of changes Comments
Model Observed
May-19 Average 14.09 11.85 0.50 No changes made.
Jun-19 Average 15.86 14.83 Model input parameters:
May-19 Geomean 12.55 11.64 021 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10 m/s;
Jun-19 Geomean 14.56 14.76 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s;
0 May-19 Median 12.39 11.37 0.22 Groundwater discharge length = 52%; B
Jun-19 Median 14.60 14.75 Offsite gradient adjustment factor = 0.475.
May-19 Q1 9.99 9.96 0.22
Jun-19 Q1 12.37 13.45
May-19 Q3 18.06 13.15 133
Jun-19 Q3 18.83 16.13
May-19 Average 12.71 11.85 0.22 Changed groundwater discharge length from 52% to 41%.
Jun-19 Average 14.48 14.83
May-19 Geomean 11.39 11.64 0.31 Model input parameters: Improved NRMSE for
Jun-19 Geomean 13.39 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° mis; average, maximum,
1 May-19 Median 11.22 11.37 0.28 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; minimum and 3" quantile -
Jun-19 Median 13.43 14.75 Groundwater discharge length = 41%; worsened for all other
May-19 Q1 9.29 9.96 Offsite gradient adjustment factor = 0.475. metrics. Overall NRMSE not
Jun-19 o1 11.67 13.45 0.39 lowest, continue calibration.
May-19 Q3 16.16 13.15 0.74
Jun-19 Q3 16.93 16.13
May-19 Average 17.10 11.85 157 Changed groundwater discharge length from 41% to 76%.
Jun-19 Average 18.87 14.83
May-19 Geomean 15.09 11.64 0.94 Model input parameters:
Jun-19 Geomean 17.09 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s;
- . ) . 4 Improved NRMSE only for
’ May-19 Median 14.94 11.37 0.90 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™ m/s; minimum and 1% quartile.
Jun-19 Median 17.15 14.75 Groundwater discharge length = 76%; Continue calibration.
May-19 Q1 11.53 9.96 0.33 Offsite gradient adjustment factor = 0.475.
Jun-19 Q1 13.91 13.45
May-19 Q3 2221 13.15 270
Jun-19 Q3 22.97 16.13
May-19 Average 15.47 11.85 1.03 Changed groundwater discharge from 76% to 63%.
Jun-19 Average 17.24 14.83
May-19 Geomean 13.71 11.64 0.52 Model input parameters:
Jun-19 Geomean 15.72 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° mys; Improved NRMSE for all
3 May-19 Median 13.56 11.37 0.51 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; metrics except minimum and
Jun-19 Median 15.77 14.75 Groundwater discharge length = 63%; 1* quartile. Continue
May-19 Q1 10.70 9.96 017 Offsite gradient adjustment factor = 0.475. calibration.
Jun-19 Q1 13.07 13.45
May-19 Q3 19.96 13.15 195
Jun-19 Q3 20.73 16.13
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TABLE S5 Geosyntec Consultants NC P.C.
MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Calibration _ Total Table 3+ Mass Loading o
Step Event Date|  Scenario (mg/s) NRMSE Description of changes Comments
Model Observed

May-19 Average 14.71 11.85 0.79 Changed groundwater discharge from 63% to 57%.
Jun-19 Average 16.49 14.83
May-19 Geomean 13.08 11.64 0.33 Model input parameters:
Jun-19 Geomean 15.08 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° mys; Improved NRMSE for all

4 May-19 Median 12.92 11.37 0.33 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; metrics except minimum and
Jun-19 Median 15.13 14.75 Groundwater discharge length = 57%; 1* quartile. Continue
May-19 Q1 10.31 9.96 017 Offsite gradient adjustment factor = 0.475. calibration.
Jun-19 Q1 12.69 13.45
May-19 Q3 18.92 13.15 161
Jun-19 Q3 19.69 16.13
May-19 Average 15.09 11.85 0.91 Changed groundwater discharge from 57% to 60%.
Jun-19 Average 16.86 14.83 Worsened NRMSE for all
May-19 Geomean 13.39 11.64 0.42 Model input parameters: metrics except 1 quartile.
Jun-19 Geomean 15.40 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; 1% quartile model input

5 May-19 Median 13.24 11.37 0.42 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; scenario is the lowest
Jun-19 Median 15.45 14.75 Groundwater discharge length = 60%; NRMSE for all models thus
May-19 Q1 10.51 9.96 Offsite gradient adjustment factor = 0.475. far. Continue calibration to
Jun-19 Q1 12.88 13.45 0.16 get overall NRMSE for all
May-19 03 19.44 13.15 178 metrics lower.
Jun-19 Q3 20.21 16.13
May-19 Average 15.22 11.85 0.95 Changed groundwater discharge from 60% to 61%.
Jun-19 Average 16.99 14.83
May-19 Geomean 13.50 11.64 0.45 Model input parameters: Worsened NRMSE for all
Jun-19 Geomean 15.51 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° mis; metrics except minimum and

6 May-19 Median 13.35 11.37 0.45 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; 1* quartile. Continue
Jun-19 Median 15.56 14.75 Groundwater discharge length = 61%; calibration to get overall
May-19 Q1 10.57 9.96 0.16 Offsite gradient adjustment factor = 0.475. :\lRMSE for all metrics
Jun-19 Q1 12.95 13.45 ower.
May-19 Q3 19.61 13.15 184
Jun-19 Q3 20.38 16.13
May-19 Average 14.96 11.85 0.87 Changed groundwater discharge from 61% to 59%.
Jun-19 Average 16.74 14.83
May-19 Geomean 13.29 11.64 0.39 Model input parameters:
Jun-19 Geomean 15.30 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s;

: . . . 4 Improved NRMSE as

; May-19 Med!an 13.13 11.37 0.39 Lower Black C_reek Aquifer Hydraulic Conductivity = 1.5 x 10™ m/s; compared to run #5 and run
Jun-19 Median 15.35 14.75 Groundwater discharge length = 59%; #6. Continue calibration.
May-19 Q1 10.44 9.96 0.16 Offsite gradient adjustment factor = 0.475.
Jun-19 Q1 12.82 13.45
May-19 Q3 19.27 13.15 173
Jun-19 Q3 20.04 16.13
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TABLE S5 Geosyntec Consultants NC P.C.
MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Calibrati Total Table 3+ Mass Loading
a ISt::a o lEvent Date|  Scenario (mg/s) NRMSE Description of changes Comments
P Model Observed
May-19 Average 14.84 11.85 0.83 Changed groundwater discharge from 59% to 58%.
Jun-19 Average 16.61 14.83 '
May-19 Geomean 13.18 11.64 Model input parameters:
- 0.36 ; . T 6 . Improved NRMSE as

Jun-19 Geomean 15.19 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10™ m/s; o

8 May-19 Median 13.03 11.37 0.36 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10 m/s; :ﬁﬁgeri;z;?niz{ :cenario

- i ' i = 0 X
Jun-19 Median 15.24 14.75 Grogndwate_r dlsch_arge length = 58%; is the lowest NRMSE for all
May-19 Q1 10.38 9.96 0.16 Offsite gradient adjustment factor = 0.475. models thus far.
Jun-19 Q1 12.76 13.45
May-19 Q3 19.10 13.15 167
Jun-19 Q3 19.87 16.13 '
May-19 Average 14.59 11.85 0.75 Changed groundwater discharge from 58% to 56%.
Jun-19 Average 16.36 14.83 '
May-19 Geomean 12.97 11.64 0.31 Model input parameters:
Jun-19 Geomean 14.98 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s;
A . . . 4 Worsened NRMSE for all

May-19 Median 12.82 11.37 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™ m/s; . .

9 - 0.31 ) metrics. Continue
Jun-19 Median 15.03 14.75 Groundwater discharge length = 56%; calibration
May-19 Q1 10.25 9.96 0.18 Offsite gradient adjustment factor = 0.475.
Jun-19 Q1 12.63 13.45 '
May-19 Q3 18.75 13.15 156
Jun-19 Q3 19.52 16.13 '
May-19 Average 14.34 11.85 0.67 Changed groundwater discharge from 56% to 54%.
Jun-19 Average 16.11 14.83 '
May-19 Geomean 12.76 11.64 0.5 Model input parameters:
Jun-19 Geomean 14.77 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s;

A . . . 4 Worsened NRMSE for all

May-19 Median 12.60 11.37 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™ m/s; . .

10 - 0.26 ) metrics. Continue
Jun-19 Median 14.82 14.75 Groundwater discharge length = 54%; calibration
May-19 Q1 10.12 9.96 0.19 Offsite gradient adjustment factor = 0.475.
Jun-19 Q1 12.50 13.45 '
May-19 Q3 18.41 13.15 144
Jun-19 Q3 19.17 16.13 '
May-19 Average 12.44 11.85 0.20 Changed groundwater discharge from 54% to 58%.
Jun-19 Average 14.21 14.83 ' W 4 NRMSE for 1°
May-19 Geomean 11.16 11.64 Model input parameters: orsene > Tor

0.38 ] _ o . quartile and median but

Jun-19 Geomean 13.17 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10™ m/s; improved for all other metric

1 May-19 Median 10.99 11.37 0.33 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; compared to run #10.
Jun-19 Median 13.21 14.75 ' Groundwater discharge length = 58%; However, model not lowest
May-19 Q1 9.15 9.96 v Offsite gradient adjustment factor = 0.475. NRMSE amongst all models
Jun-19 o1 1153 13.45 : tesI'F(ke)d thus far. Continue
May-19 Q3 15.79 13.15 063 calibration.
Jun-19 Q3 16.56 16.13 '
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TABLE 5

MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC P.C.

Calibrati Total Table 3+ Mass Loading
a ISt::a o lEvent Date|  Scenario (mg/s) NRMSE Description of changes Comments
P Model Observed

May-19 Average 17.24 11.85 162 Changed Lower Black Creek Aquifer Hydraulic Conductivity from 1.5 x 10 m/s to 2 x 10™* m/s.
Jun-19 Average 19.02 14.83 '
May-19 Geomean 15.21 11.64 0.98 Model input parameters: Worsened NRSME for all
Jun-19 Geomean 17.21 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; scenarios compared to run

12 May-19 Median 15.06 11.37 0.94 Lower Black Creek Aquifer Hydraulic Conductivity = 2 x 10™* m/s; #8. However, model not
Jun-19 Median 17.27 14.75 ' Groundwater discharge length = 58%; lowest NRMSE amongst all
May-19 Q1 11.60 9.96 Offsite gradient adjustment factor = 0.475. models tested thus far.
19 oL 13.08 13.05 0.35 Continue calibration.
May-19 Q3 22.40 13.15 276
Jun-19 Q3 23.17 16.13 '
May-19 Average 13.40 11.85 0.38 Changed Lower Black Creek Aquifer Hydraulic Conductivity from 2 x 10™ m/s to 1.2 x 10™* m/s.
Jun-19 Average 15.17 14.83 '
May-19 Geomean 11.97 11.64 0.19 Model input parameters: Improved best estimate
Jun-19 Geomean 13.98 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; NRMSE as compared to
May-19 Median 11.81 11.37 Lower Black Creek Aquifer Hydraulic Conductivity = 1.2 x 10™ m/s; calibration run #8 for some

13 y - : . 0.18 . d y_ o y== ’ metrics. However, model not
Jun-19 Median 14.02 14.75 Groundwater discharge length = 58%; lowest NRMSE amongst all
May-19 Q1 9.64 9.96 0.30 Offsite gradient adjustment factor = 0.475. models tested thus far.
Jun-19 Q1 12.02 13.45 Continue calibration.
May-19 Q3 17.11 13.15 103
Jun-19 Q3 17.88 16.13 '
May-19 Average 15.80 11.85 114 Changed Lower Black Creek Aquifer Hydraulic Conductivity from 1.2 x 10 m/s to 1.7 x 10™* m/s.
Jun-19 Average 17.57 14.83 '
May-19 Geomean 13.99 11.64 0.60 Model input parameters: Worsened NRSME for all
Jun-19 Geomean 16.00 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; scenarios compared to run

14 May-19 Median 13.84 11.37 0.58 Lower Black Creek Aquifer Hydraulic Conductivity = 1.7 x 10™* m/s; #8. However, model not
Jun-19 Median 16.05 14.75 ' Groundwater discharge length = 58%; lowest NRMSE amongst all
May-19 Q1 10.87 9.96 Offsite gradient adjustment factor = 0.475. models tested thus far.
19 oL 13.04 13.05 0.19 Continue calibration.
May-19 Q3 20.42 13.15 210
Jun-19 Q3 21.19 16.13 '
May-19 Average 15.32 11.85 0.98 Changed Lower Black Creek Aquifer Hydraulic Conductivity from 1.7 x 10 m/s to 1.6 x 10 m/s;
Jun-19 Average 17.09 14.83 '
May-19 Geomean 13.59 11.64 0.48 Model input parameters: Worsened NRSME for all
Jun-19 Geomean 15.59 14.76 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; scenarios compared to run

15 May-19 Median 13.44 11.37 0.47 Lower Black Creek Aquifer Hydraulic Conductivity = 1.6 x 10™* m/s; #8. However, model not
Jun-19 Median 15.65 14.75 ' Groundwater discharge length = 58%; lowest NRMSE amongst all
May-19 Q1 10.62 9.96 Offsite gradient adjustment factor = 0.475 models tested thus far.
19 oL 13.00 13.05 0.16 Continue calibration.
May-19 Q3 19.76 13.15 1.89
Jun-19 Q3 20.53 16.13 '
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TABLE S5 Geosyntec Consultants NC P.C.
MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Calibration _ Total Table 3+ Mass Loading N
Step Event Date|  Scenario (mg/s) NRMSE Description of changes Comments
Model Observed
May-19 Average 14.91 11.85 0.85 Changed Lower Black Creek Aquifer Hydraulic Conductivity from 1.6 x 10 m/s to 1.5 x 10™* m/s
Jun-19 Average 16.69 14.83 and Upper Black Creek Aquifer Hydraulic Conductivity from 1 x 10® m/s to 2 x 10° m/s.
May-19 Geomean 13.24 11.64 0.38 Worsened NRSME for all
Jun-19 Geomean 15.25 14.76 Model input parameters: scenarios compared to run
16 May-19 Median 13.09 11.37 0.38 Upper Black Creek Aquifer Hydraulic Conductivity = 2 x 10° m/s; #8. However, model not
Jun-19 Median 15.30 14.75 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; lowest NRMSE amongst all
May-19 Q1 10.41 9.96 Groundwater discharge length = 58%; models tested thus far.
0.16 . . . _ Continue calibration.
Jun-19 Q1 12.79 13.45 Offsite gradient adjustment factor = 0.475.
May-19 Q3 19.20 13.15 170
Jun-19 Q3 19.96 16.13
May-19 Average 14.88 11.85 0.84 Changed Upper Black Creek Aquifer Hydraulic Conductivity from 2 x 10 m/s to 1.5° m/s.
Jun-19 Average 16.65 14.83
May-19 Geomean 13.21 11.64 037 Model input parameters: Worsened NRSME for all
Jun-19 Geomean 15.22 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10°° m/s; scenarios compared to run
17 May-19 Median 13.06 11.37 0.37 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; #Hfi)\k/)vli/z(r),tr?(l)(;zllj:gt lowest
Jun-19 Median 15.27 14.75 Groundwater discharge length = 58%; NRMSE amongst all models
May-19 Q1 10.40 9.96 0.16 Offsite gradient adjustment factor = 0.475. tested thus far. Continue
Jun-19 Q1 12.77 13.45 calibration.
May-19 Q3 19.15 13.15 168
Jun-19 Q3 19.91 16.13
May-19 Average 14.80 11.85 0.82 Changed Upper Black Creek Aquifer Hydraulic Conductivity from 1.5° m/s to 0.5 x 10°° m/s
Jun-19 Average 16.58 14.83
May-19 Geomean 13.15 11.64 035 Model input parameters: Slightly better NRMSE than
Jun-19 Geomean 15.16 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 0.5 x 10°° m/s; run #8 for most scenarios
18 May-19 Median 13.00 11.37 0.35 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; EX:v?/zt/if:[ r?]l:)zr;:lﬁ'ot lowest
Jun-19 Median 15.21 14.75 Groundwater discharge length = 58%; NRMSE amongst all models
May-19 Q1 10.36 9.96 017 Offsite gradient adjustment factor = 0.475 tested thus far. Continue
Jun-19 Q1 12.74 13.45 calibration.
May-19 Q3 19.05 13.15 165
Jun-19 Q3 19.82 16.13
May-19 Average 14.82 11.85 0.82 Changed Upper Black Creek Aquifer Hydraulic Conductivity from 0.5 x 10°® m/s to 0.8 x 10°° m/s.
Jun-19 Average 16.60 14.83
May-19 Geomean 13.17 11.64 036 Model input parameters: Slightly better NRMSE than
Jun-19 Geomean 15.18 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 0.8 x 10°° m/s; run #8 for most scenarios
19 May-19 Median 13.02 11.37 0.36 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; Exgvir;t/if:[ r?]l:)zr;:lﬁ'ot lowest
Jun-19 Median 15.23 14.75 Groundwater discharge length = 58%; NRMSE amongst all models
May-19 Q1 10.37 9.96 0.16 Offsite gradient adjustment factor = 0.475. tested thus far. Continue
Jun-19 Q1 12.75 13.45 calibration.
May-19 Q3 19.08 13.15 166
Jun-19 Q3 19.85 16.13
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TABLE S5 Geosyntec Consultants NC P.C.
MODEL ESTIMATED TOTAL TABLE 3+ MASS LOADING CALIBRATION
Chemours Fayetteville Works, North Carolina

Calibration _ Total Table 3+ Mass Loading o
Step Event Date|  Scenario (mg/s) NRMSE Description of changes Comments
Model Observed

May-19 Average 14.74 11.85 0.79 Changed Upper Black Creek Aquifer Hydraulic Conductivity from 0.8 10°® m/s to 1 x 10°® m/s and
Jun-19 Average 16.51 14.83 offsite gradient adjustment factor from 0.475 to 0.376.
May-19 Geomean 13.14 11.64 0.35 Improved NRMSE for most
Jun-19 Geomean 15.15 14.76 Model input parameters: metrics as compared to run

20 May-19 Median 12.99 11.37 0.35 Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10° m/s; #19 but model not lowest
Jun-19 Median 15.20 14.75 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; NRMSE amongst all models
May-19 Q1 10.36 9.96 0.16 Groundwater discharge length = 58%: ::Zsltii)(:;tri]gri far. Continue
Jun-19 Q1 12.74 13.45 Offsite gradient adjustment factor = 0.376. '
May-19 Q3 18.97 13.15 163
Jun-19 Q3 19.74 16.13
May-19 Average 14.42 11.85 0.69 Changed Offsite Surficial Aquifer Hydraulic Conductivity from 2.5 x 10* m/sto 1 x 10° m/s .
Jun-19 Average 16.20 14.83
May-19 Geomean 13.04 11.64 0.32 Model input parameters: ) ) )
Jun-19 Geomean 15.04 14.76 ' Upper Black Creek Aquifer Hydraulic Conductivity = 1 x 10°® mys; NRMSE did not improve in
May-19 Median 12.90 11.37 Lower Black Creek Aquifer Hydraulic Conductivity = 1.5 x 10™* m/s; comparlson_ forun #8.' Run

ol Jun-19 Median 15.11 14.75 033 Groundwater discharge length = 58%; | #8 1° q_uartﬂe seenario

' : ’ determined to yield best-fit
May-19 Q1 10.34 9.96 0.7 Offsite gradient adjustment factor = 0.376. model
Jun-19 Q1 12.72 13.45
May-19 Q3 18.57 13.15 150
Jun-19 Q3 19.34 16.13
Notes:

1. February-19, May-19 and June-19 correspond to field sampling events "Surface Water 02/19", "Surface Water 05/19" and "Surface Water 06/19" reported in Seeps and Creeks Investigation Report (Geosyntec, 2019). "Surface Water 02/19" performed
February 1 - 7, 2019; "Surface Water 05/19" performed May 20 - 30, 2019; "Surface Water 06/19" performed June 4 - 7, 2019.

2. Total Table 3+ loading percentage computed includes sum of Table 3+ PFAS compounds listed in Table 2 and Hexafluoropropylene oxide dimer acid (HFPO-DA).
3. February-19 moading pecentage not shown here because dataset not complete at the time of this assessment.
4. Normalized Root Mean Square calculated as

Y =%(observed —model)?

n

RMSE =

RMSE
(observed,q, — observed,in)

NRMSE =

where,
observed refers to observed empirical mass loading at Bladen's Bluff
model refers to model-estimated total Table 3+ mass loading in the Cape Fear River at Bladen's Bluff
n is the number of field sampling event datasets used in the calibration (May and June 2019)
5. Abbreviations:
NRMSE - Normalized Root Mean Square Error
RMSE - Root Mean Square Error
PFAS - Per- ancper- and polyfluoroalkyl substances
Q1 - 1¥ Quartile
Q3 - 3" Quartile
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TABLE 6

MODEL ESTIMATED TOTAL TABLE 3+
MASS LOADING CONTRIBUTIONS PER PATHWAY
Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC P.C.

Total Table 3+ Estimated Loading Percentage2
Patr-:—vl\rlzssl?lnger Potential PFAS Transport Pathway May - 2019" June - 2019*

(%) (%)

1 Upstream River and Groundwater 4% 15%
2 Willis Creek 10% 4%
3 Aerial Deposition on River <2% <2%
4 Outfall 002 4% 7%
5 Onsite Groundwater 22% 17%
6A Seep A 9% 10%
6B Seep B 16% 8%
6C Seep C 2% 2%
6D Seep D 5% 4%
7 Old Outfall 002 23% 29%

8 Adjacent and Downstream Groundwater <2% <2%
9 Georgia Branch Creek 4% 3%

Total 100% 100%

Total Seeps 32% 24%

Total Seeps, Old Outfall 002 55% 53%

Notes:

1. May-2019 and June-2019 correspond to field sampling events "Surface Water 02/19", "Surface Water 05/19" and
"Surface Water 06/19" reported in Seeps and Creeks Investigation Report (Geosyntec, 2019). "Surface Water

2. Total Table 3+ loading percentage computed includes Table 3+ listed in Table 2 and Hexafluoropropylene oxide
dimer acid (HFPO-DA).
3. February-19 moading pecentage not shown here because dataset not complete at the time of this assessment.

4. Abbreviations:

NA - Not Applicable.
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TABLE 7-A
OBSERVED CONCENTRATIONS AND MASS LOADINGS AT BLADEN BLUFFS - MAY 2019 AND JUNE 2019
Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC, P.C

May 2019 Sampling Event June 2019 Sampling Event
Measured Mz(x)sls)slfz:i(i]ng Measured Observed Mass
Analytical Method Common Name Chemical Name CASN Concentration . Loading at
at Bladen Concentration
at Bladen Bluffs Bluffs Bladen Bluffs
ng/L ng/s ng/L ng/s
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 28 1,443,027 57 1,856,169
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 130 6,699,766 180 5,861,587
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 40 2,061,466 64 2,084,120
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 9.9 510,213 16 521,030
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 35 180,378 6 208,412
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 31 1,597,636 55 1,791,041
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND
Table 3+ Lab SOP EVE Acid Perﬂuoroetho.xypropionic.acid' 69087-46-3 ND ND ND ND
PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND
R-EVE R-EVE EVS1428 4 206,147 6 205,156
PFO5DA Perfluoro-3,5,7,9,1 1-pentaoxadodecanoic acid 39492-91-6 ND ND 3 110,719
Byproduct 4 Byproduct 4 EVS1429 9.6 494,752 19 618,723
Byproduct 5 Byproduct 5 EVS1430 31 1,597,636 69 2,246,942
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 6.1 314,374 9 283,310
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 ND ND ND ND
PFESA-BP1 Byproduct 1 29311-67-9 ND ND 2 78,154
PFESA-BP2 Byproduct 2 749836-20-2 ND ND 159,565
PFBA Perfluorobutanoic acid 375-22-4 6.8 350,449 276,797
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND
PFHpA Perfluoroheptanoic acid 375-85-9 8.2 422,601 10 325,644
PFNA Perfluorononanoic acid 375-95-1 ND ND ND ND
PFOA Perfluorooctanoic acid 335-67-1 6.8 350,449 9 283,310
PFHxA Perfluorohexanoic acid 307-24-4 12 618,440 17 553,594
PFPeA Perfluoropentanoic acid 2706-90-3 13 669,977 20 651,287
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND
PFBS Perfluorobutanesulfonic acid 375-73-5 33 170,071 4 140,027
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND
PFHpS Perfluoroheptanesulfonic acid 375-92-8 ND ND ND ND
PFHxS Perfluorohexanesulfonic acid 355-46-4 5 257,683 7 218,181
PFNS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND
PFOS Perfluorooctanesulfonic acid 1763-23-1 13 669,977 15 488,466
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND
EPA Method 537 Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND
PFOSA Perfluorooctanesulfonamide 754-91-6 ND ND ND ND
F-53B Major F-53B Major 73606-19-6 NS NS NS NS
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS
NaDONA NaDONA EVS1361 NS NS NS NS
DONA DONA 919005-14-4 NS NS NS NS
Notes:

1. To account for 1 day of travel time, the mass loading was calculated using the average flow rate at USGS Station No. 02105500 one day prior to the date of sampling at the Bladen Bluffs intake.
The Bladen Bluffs intake was sampled on May 22, 2019 and June 7, 2019 for the May and June sampling events, respectively. The average flow rate measured one day prior was 1,820 cubic feet
per second (May 21, 2019) and 1,150 cubic feet per second (June 6, 2019) for the May and June sampling events, respectively.

2. Abbreviations:
ng/L - nanograms per liter
ng/s - nanograms per second

ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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TABLE 7-B

Geosyntec Consultants NC, P.C

OBSERVED CONCENTRATIONS AND MASS LOADINGS AT KINGS BLUFF - MAY 2019 AND JUNE 2019
Chemours Fayetteville Works, North Carolina

May 2019 Sampling Event June 2019 Sampling Event
Measured Mz(x)sls)slfz:i(i]ng Measured Observed Mass
Analytical Method Common Name Chemical Name CASN Concentration . Loading at
at Bladen Concentration
at Bladen Bluffs Bluffs Bladen Bluffs
ng/L ng/s ng/L ng/s
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 17 897,078 37 1,424,904
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 8 440,384 230 8,857,510
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 29 1,576,682 66 2,541,720
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 8 410,481 20 770,218
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 2 130,484 8.2 315,789
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 25 1,359,209 35 1,347,882
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND
Table 3+ Lab SOP EVE Acid Perﬂuoroetho.xypropionic.acid' 69087-46-3 ND ND ND ND
PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND
R-EVE R-EVE EVS1428 10 543,683 8.3 319,641
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 ND ND 32 123,235
Byproduct 4 Byproduct 4 EVS1429 20 1,087,367 19 731,707
Byproduct 5 Byproduct 5 EVS1430 8 432,228 82 3,157,895
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 6.2 337,084 9 346,598
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 ND ND ND ND
PFESA-BP1 Byproduct 1 29311-67-9 ND ND ND ND
PFESA-BP2 Byproduct 2 749836-20-2 ND ND 5 192,555
PFBA Perfluorobutanoic acid 375-22-4 49 266,405 7.3 281,130
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND
PFHpA Perfluoroheptanoic acid 375-85-9 6.0 326,210 9.6 369,705
PFNA Perfluorononanoic acid 375-95-1 ND ND ND ND
PFOA Perfluorooctanoic acid 335-67-1 6.7 364,268 7.1 273,427
PFHxA Perfluorohexanoic acid 307-24-4 8.95 486,597 15 577,664
PFPeA Perfluoropentanoic acid 2706-90-3 9.65 524,655 16 616,175
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND
PFBS Perfluorobutanesulfonic acid 375-73-5 2.8 152,231 33 127,086
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND
PFHpS Perfluoroheptanesulfonic acid 375-92-8 ND ND ND ND
PFHxS Perfluorohexanesulfonic acid 355-46-4 4.3 231,065 5.5 211,810
PFNS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND
PFOS Perfluorooctanesulfonic acid 1763-23-1 12 652,420 14 539,153
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND
EPA Method 537 Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND
PFOSA Perfluorooctanesulfonamide 754-91-6 ND ND ND ND
F-53B Major F-53B Major 73606-19-6 NS NS NS NS
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS
NaDONA NaDONA EVS1361 NS NS NS NS
DONA DONA 919005-14-4 NS NS NS NS
Notes:

1. Mass loading was calculated using the average flow rate at USGS Station No. 02105769 on the date of sampling at the Kings Bluff intake. The Kings Bluff intake was sampled on May 22, 2019
and June 7, 2019 for the May and June sampling events, respectively. The average flow rates measured on those dates were 1,920 cubic feet per second (May 21, 2019) and 1,360 cubic feet per

second (June 6, 2019) for the May and June sampling events, respectively.
2. A duplicate sample was analyzed at Kings Bluff for the May Sampling event. When an analyte was detected in both the primary sample and the duplicate sample, the average of the two values
was used. Otherwise, the value from the primary sample was used.

3. Abbreviations:
ng/L - nanograms per liter
ng/s - nanograms per second

ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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TABLE 8-A

ESTIMATED PATHWAY CONTRIBUTION TO OBSERVED CONCENTRATION AT BLADEN BLUFFS - MAY 2019

Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC, P.C

Transport Pathway Number — 1 2 3 4 5 LY B 6C 6D 7 8 9 Total Total Total. . Percentage of Percentage of Total | Percentage of Total
Observed Upstream Aerial . Adjacent and . Total PFAS | Concentration of | Concentration of Concentration of Concentration of Concentration of Concentration of
. . Concentration River and Willis Creek | Deposition on Outfall 002 Onsite Seep A Seep B Seep C Seep D Old Outfall 002| Downstream Georgia Concentration | PFAS Originating PFAS from PFAS from PFAS Originating | PFAS from Other | PFAS from Unknown
Analytical Method | Common Name Chemical Name CASN | Bladen Bluffs| Groundwater River Groundwater Groundwater | Branch Creek from Facility | Other Sources Usl:)l;r:‘t:ve\;n from Facility Sources Sources
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 28.0 0.0 5.0 0.0 0.4 5.8 2.8 4.1 0.8 1.5 4.8 0.2 2.6 28.0 28.0 0 0 100% 0% 0%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 130.0 0.0 6.8 0.0 3.8 33.5 9.4 22.9 33 7.7 42.5 0.1 0.0 130.0 130.0 0 0 100% 0% 0%
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 40.0 2.5 4.1 0.0 1.9 10.8 3.3 5.0 0.9 1.9 8.2 0.1 1.4 40.0 40.0 0 0 100% 0% 0%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 9.9 0.0 0.8 0.0 0.9 2.6 1.3 1.2 0.3 0.5 2.3 0.0 0.0 9.9 9.9 0 0 100% 0% 0%
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 3.5 0.0 0.9 0.0 0.6 0.0 0.8 0.2 0.1 0.2 0.8 0.0 0.0 3.5 3.5 0 0 100% 0% 0%
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 31 0.0 7.3 0.1 0.0 7.0 2.1 4.9 0.2 0.7 3.2 0.3 5.3 31.0 31.0 0 0 100% 0% 0%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
EVE Acid Perfluoroethoxypropionic acid 69087-46-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Table 3+ Lab SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
R-EVE R-EVE EVS1428 4.0 0.0 0.0 0.0 0.1 0.0 0.8 1.8 0.1 0.5 0.6 0.0 0.0 4.0 4.0 0 0 100% 0% 0%
PFOSDA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Byproduct 4 Byproduct 4 EVS1429 9.6 0.0 0.0 0.0 0.8 0.0 2.2 3.6 0.2 0.7 2.0 0.0 0.0 9.6 9.6 0 0 100% 0% 0%
Byproduct 5 Byproduct 5 EVS1430 31.0 11.7 2.7 0.0 0.3 0.0 6.9 7.7 0.1 0.5 1.1 0.0 0.0 31.0 29.3 0 2 95% 0% 5%
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 6.1 4.3 0.0 0.0 0.5 0.0 0.1 0.5 0.0 0.1 0.6 0.0 0.0 6.1 1.8 0 4 29% 0% 71%
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BP1 Byproduct 1 29311-67-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BP2 Byproduct 2 749836-20-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Total Table 3+ 293.1 18.5 27.6 0.2 9.2 59.7 29.9 51.7 6.0 14.3 66.2 0.7 9.2 293.1 287.1 0 6 98% 0% 2%
PFBA Perfluorobutanoic acid 375-22-4 6.8 6.4 0.1 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.1 6.8 0.3 6.5 0.0 4% 96% 0%
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpA Perfluoroheptanoic acid 375-85-9 8.2 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.2 0.0 8.2 0.0 1% 99% 0%
PFNA Perfluorononanoic acid 375-95-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOA Perfluorooctanoic acid 335-67-1 6.8 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.8 0.0 6.8 0.0 0% 100% 0%
PFHxXA Perfluorohexanoic acid 307-24-4 12.0 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 12.0 0.0 0% 100% 0%
PFPeA Perfluoropentanoic acid 2706-90-3 13.0 12.1 0.1 0.0 0.0 0.3 0.1 0.2 0.0 0.1 0.1 0.0 0.0 13.0 0.7 12.3 0.0 6% 94% 0%
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFBS Perfluorobutanesulfonic acid 375-73-5 33 33 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33 0.0 33 0.0 0% 100% 0%
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpS Perfluorot ilfonic acid 375-92-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxS Perfluorohexanesulfonic acid 355-46-4 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 5.0 0.0 0% 100% 0%
PFNS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOS Perfluorooctanesulfonic acid 1763-23-1 13.0 13.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.0 0.0 13.0 0.0 0% 100% 0%
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
EPA Method 537 Mod 4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOSA Perfluorooctanesulfonamide 754-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
F-53B Major F-53B Major 73606-19-6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NaDONA NaDONA EVS1361 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
DONA DONA 919005-14-4 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
Total EPA Method 537 68.1 66.5 0.3 0.0 0.0 0.4 0.1 0.3 0.0 0.1 0.2 0.0 0.2 68.1 1ol 67.0 0.0 2% 98% 0%
Total PFAS Mass Loading| 361.2 85.0 27.8 0.2 9.2 60.1 30.0 52.0 6.0 144 66.4 0.7 9.4 361.2 288.2 67.0 6.0 80% 19% 2%

Notes:

1. Estimated percentage contribution of pathway to total mass loading based on 1™ Quartile Input Values for May 2019 event; see Table 10-A.
2. Percentage of pathway contribution allocated to Site, Other, or Unknown sources per pathway per compound presented in Table 11.

3. Abbreviations:

ng/L - nanograms per liter

ng/s - nanograms per second

ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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TABLE 8-B

ESTIMATED PATHWAY CONTRIBUTION TO OBSERVED CONCENTRATION AT BLADEN BLUFFS - JUNE 2019
Chemours Fayetteville Works, North Carolina

Geosyntec Consultants of NC, P.C.

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9 Total Total Total Percentage of Percx:::ge of PerC;::::ge of
Observet? Upstream River, Aerial ) Adjacent and i Total PFAS Concelllélrtion off Concentration Cul;:e:tr:}tion of Conce]:l]il:tion off Concentratio | Concentration
Analytical . Mass Loading and Willis Creek | Deposition on | Outfall 002 Onsite Seep A Seep B Seep C Seep D Old Outfall 002| Downstream Georgia Branch{ ¢o,centration Orii ,S. of PFAS from § from . ‘S‘ n of PFAS | of PFAS from
Common Name Chemical Name CASN at Bladen . Groundwater Creek riginating Unknown Originating
Method Bluffs Groundwater River Groundwater from Facility Other Sources Sources from Facility from Other Unknown
Sources Sources
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 57.0 10.2 3.2 0.1 2.6 8.9 7.4 4.6 1.9 2.7 9.7 0.3 5.4 57.0 57.0 0 0 100% 0% 0%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 180.0 0.0 4.9 0.0 6.8 36.9 15.9 15.8 53 8.9 84.6 0.1 0.7 180.0 180.0 0 0 100% 0% 0%
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 64.0 4.2 2.7 0.1 4.3 16.8 7.1 4.2 1.6 2.5 18.0 0.2 2.3 64.0 64.0 0 0 100% 0% 0%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 16.0 0.0 0.4 0.0 2.1 3.7 2.6 0.9 0.5 0.8 4.6 0.0 0.3 16.0 16.0 0 0 100% 0% 0%
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 6.4 0.0 0.1 0.0 2.3 0.0 1.5 0.2 0.1 0.2 1.7 0.0 0.1 6.4 6.4 0 0 100% 0% 0%
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 55.0 18.9 3.9 0.1 0.3 9.7 4.5 4.2 0.4 0.8 6.0 0.4 5.7 55.0 55.0 0 0 100% 0% 0%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Table 3+ EVE Acid Perfluoroethoxypropionic acid 69087-46-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Lab SéP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
R-EVE R-EVE EVS1428 6.3 3.7 0.4 0.0 0.1 0.0 0.5 0.7 0.1 0.2 0.4 0.0 0.3 6.3 6.3 0 0 100% 0% 0%
PFOSDA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 34 0.0 0.0 0.0 1.8 0.0 1.0 0.0 0.0 0.0 0.5 0.0 0.0 34 3.4 0 0 100% 0% 0%
Byproduct 4 Byproduct 4 EVS1429 19.0 13.9 0.5 0.0 1.6 0.0 0.7 0.8 0.1 0.2 0.7 0.0 0.5 19.0 15.5 0 4 82% 0% 18%
Byproduct 5 Byproduct 5 EVS1430 69.0 42.7 3.4 0.0 4.6 0.0 8.3 7.2 0.2 0.5 2.2 0.0 0.0 69.0 63.0 0 6 91% 0% 9%
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 8.7 6.0 0.1 0.0 1.2 0.0 0.2 0.3 0.1 0.1 0.8 0.0 0.0 8.7 2.7 0 6 31% 0% 69%
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BP1 Byproduct 1 29311-67-9 2.4 0.0 0.0 0.0 1.1 0.0 0.8 0.2 0.0 0.0 0.2 0.0 0.0 2.4 2.4 0 0 100% 0% 0%
PFESA-BP2 Byproduct 2 749836-20-2 4.9 0.0 0.1 0.0 4.1 0.0 0.2 0.1 0.0 0.0 0.2 0.0 0.1 4.9 4.9 0 0 100% 0% 0%
Total Table 3+ 492.1 99.6 19.8 0.3 33.0 76.0 50.8 39.3 10.3 16.9 129.6 1.1 15.5 492.1 476.6 0 16 97% 0% 3%
PFBA Perfluorobutanoic acid 375-22-4 8.5 8.0 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.1 8.5 0.3 8.2 0.0 4% 96% 0%
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpA Perfluoroheptanoic acid 375-85-9 10.0 9.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.1 9.9 0.0 1% 99% 0%
PFNA Perfluorononanoic acid 375-95-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOA Perfluorooctanoic acid 335-67-1 8.7 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.7 0.0 8.7 0.0 0% 100% 0%
PFHXA Perfluorohexanoic acid 307-24-4 17.0 16.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 0.0 17.0 0.0 0% 100% 0%
PFPeA Perfluoropentanoic acid 2706-90-3 20.0 19.0 0.1 0.0 0.0 0.3 0.1 0.2 0.0 0.1 0.2 0.0 0.1 20.0 0.8 19.1 0.0 4% 96% 0%
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFBS Perfluorobutanesulfonic acid 375-73-5 4.3 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.0 4.3 0.0 0% 100% 0%
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxS Perfluorohexanesulfonic acid 355-46-4 6.7 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 6.7 0.0 0% 100% 0%
PFENS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOS Perfluorooctanesulfonic acid 1763-23-1 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0 0% 100% 0%
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Mi[:l:)d 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
537 Mod 4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOSA Perfluorooctanesulfonamide 754-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
F-53B Major F-53B Major 73606-19-6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NaDONA NaDONA EVS1361 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
DONA DONA 919005-14-4 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
Total EPA Method 537 90.2 88.3 0.3 0.0 0.0 0.4 0.2 0.3 0.1 0.1 0.3 0.0 0.2 90.2 1.2 88.9 0.0 1% 99% 0%
Total PFAS Mass Loading 582.3 187.9 20.0 0.3 33.0 76.4 51.0 39.5 10.4 17.0 129.9 1.1 15.7 582.3 477.8 88.9 15.5 82% 15% 3%
Notes:

1. Estimated percentage contribution of pathway to total mass loading based on 1* Quartile Input Values for May 2019 event; see Table 10-B.

2. Percentage of pathway contribution allocated to Site, Other, or Unknown sources per pathway per compound presented in Table 11.

3. Abbreviations:

ng/L - nanograms per liter

ng/s - nanograms per second
ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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TABLE 8-C

ESTIMATED PATHWAY CONTRIBUTION TO OBSERVED CONCENTRATION AT KINGS BLUFF - MAY 2019

Chemours Fayetteville Works, North Carolina

Geosyntec Consultants of NC, P.C.

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9 Total Total b Percentage of Percentage of Total | Percentage of Total
Observed Upstream Aerial j Adjacent and j Total PFAS Concentration of | Concentration of Concent‘rallon of Concentration of Concentration of Concentration of
i ) Concentration | River and Willis Creek | Deposition on [ Outfall 002 Onsite Seep A Seep B Seep C Seep D Old Outfall 002 Downstream Georgia Concentration | PFAS Originating | PFAS from Other PFAS from PFAS Originating | PFAS from Other | PFAS from Unknown
Analytical Method Common Name Chemical Name CASN at Kings Bluff* | Groundwater River Groundwater Groundwater Branch Creek from Facility Sources I{‘nknown from Facility Sources Sources
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 16.5 0.0 3.0 0.0 0.2 3.4 1.7 2.4 0.4 0.9 2.9 0.1 1.5 16.5 16.5 0 0 100% 0% 0%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 8.1 0.0 0.4 0.0 0.2 2.1 0.6 1.4 0.2 0.5 2.7 0.0 0.0 8.1 8.1 0 0 100% 0% 0%
PFO2HXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 29.0 1.8 3.0 0.0 1.4 7.8 2.4 3.6 0.6 1.3 5.9 0.1 1.0 29.0 29.0 0 0 100% 0% 0%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 7.6 0.0 0.6 0.0 0.7 2.0 1.0 0.9 0.2 0.4 1.8 0.0 0.0 7.6 7.6 0 0 100% 0% 0%
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 2.4 0.0 0.6 0.0 0.4 0.0 0.6 0.1 0.0 0.1 0.6 0.0 0.0 2.4 2.4 0 0 100% 0% 0%
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 25.0 0.0 5.9 0.1 0.0 5.6 1.7 4.0 0.2 0.6 2.6 0.2 4.2 25.0 25.0 0 0 100% 0% 0%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
EVE Acid Perfluoroethoxypropionic acid 69087-46-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Table 3+ Lab SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
R-EVE R-EVE EVS1428 10.0 0.0 0.0 0.0 0.3 0.0 2.1 4.4 0.3 1.3 1.5 0.0 0.0 10.0 10.0 0 0 100% 0% 0%
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Byproduct 4 Byproduct 4 EVS1429 20.0 0.0 0.0 0.0 1.7 0.0 4.7 7.6 0.4 1.4 4.2 0.0 0.0 20.0 20.0 0 0 100% 0% 0%
Byproduct 5 Byproduct 5 EVS1430 8.0 3.0 0.7 0.0 0.1 0.0 1.8 2.0 0.0 0.1 0.3 0.0 0.0 8.0 7.5 0 0 95% 0% 5%
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 6.2 4.4 0.0 0.0 0.5 0.0 0.1 0.5 0.0 0.1 0.6 0.0 0.0 6.2 1.8 0 4 29% 0% 71%
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BPI Byproduct 1 29311-67-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BP2 Byproduct 2 749836-20-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Total Table 3+ 132.7 9.2 14.1 0.1 5.5 20.9 16.6 26.9 2.5 6.8 229 0.5 6.8 132.7 127.9 0.0 4.8 96% 0% 4%
PFBA Perfluorobutanoic acid 375-22-4 4.9 4.6 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 4.9 0.2 4.7 0.0 4% 96% 0%
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpA Perfluoroheptanoic acid 375-85-9 6.0 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 6.0 0.0 1% 99% 0%
PENA Perfluorononanoic acid 375-95-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOA Perfluorooctanoic acid 335-67-1 6.7 6.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 6.7 0.0 0% 100% 0%
PFHxXA Perfluorohexanoic acid 307-24-4 9.0 8.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 8.9 0.0 0% 100% 0%
PFPeA Perfluoropentanoic acid 2706-90-3 9.7 9.0 0.0 0.0 0.0 0.2 0.1 0.1 0.0 0.0 0.1 0.0 0.0 9.6 0.5 9.1 0.0 6% 94% 0%
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFBS Perfluorot Ifonic acid 375-73-5 2.8 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 2.8 0.0 0% 100% 0%
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxS Perfluorohexanesulfonic acid 355-46-4 4.3 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 4.2 0.0 0% 100% 0%
PFNS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOS Perfluorooctanesulfonic acid 1763-23-1 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 12.0 0.0 0% 100% 0%
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
EPA Method 537 Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxXDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOSA Perfluoroc Ifc id 754-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
F-53B Major F-53B Major 73606-19-6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NaDONA NaDONA EVSI1361 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
DONA DONA 919005-14-4 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
Total EPA Method 537 55.3 54.0 0.2 0.0 0.0 0.3 0.1 0.2 0.0 0.1 0.2 0.0 0.1 552 0.8 54.5 0.0 1% 99% 0%
Total PFAS Mass Loading| 188.0 63.3 14.3 0.1 5.5 21.2 16.7 27.1 2.5 6.9 23.0 0.5 6.9 187.9 128.7 54.5 4.8 68% 29% 3%

Notes:

* Observed concentration at Kings Bluff is the sum of the average of each reported PFAS compound value from the parent and duplicate samples collected on May 23, 2019.

1. Estimated percentage contribution of pathway to total mass loading based on 1" Quartile Input Values for May 2019 event; see Table 10-A.
2. Percentage of pathway contribution allocated to Site, Other, or Unknown sources per pathway per compound presented in Table 11.

3. Abbreviations:
ng/L - nanograms per liter
ng/s - nanograms per second

ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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ESTIMATED PATHWAY CONTRIBUTION TO OBSERVED CONCENTRATION AT KINGS BLUFF - JUNE 2019

TABLE 8-D

Chemours Fayetteville Works, North Carolina

Geosyntec Consultants of NC, P.C.

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9 ) ) ) Percentage of Percentage of Percentage of
Total Concentration |Total Concentration of] Total Concentration . Total Total
Ohserve(? Upstream River i Aérial Onsite Adjacent and Georgia Total PFA.S of PFAS Originating PFAS from Other of PFAS from Conce.nfrallfln o.f PFAS Concentration of| Concentration of
Analytical Common Name Chenmical Name CASN Mas? Loading and Willis Creek Depos'ltuon on Outfall 002 Groundwater Seep A Seep B Seep C Seep D Old Outfall 002| Downstream Branch Creek Concentration from Facility Sources Unknown Sources Ongmat'u,g from PFAS from PFAS from
Method at Kings Bluff| Groundwater River Groundwater Facility Other Sources |Unknown Sources
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 37.0 6.6 2.1 0.0 1.7 5.8 4.8 3.0 1.2 1.7 6.3 0.2 3.5 37.0 37.0 0.0 0.0 100% 0% 0%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 230.0 0.0 6.2 0.0 8.7 47.1 20.3 20.2 6.8 114 108.1 0.1 0.9 230.0 230.0 0.0 0.0 100% 0% 0%
PFO2HXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 66.0 4.3 2.8 0.1 4.5 17.3 7.3 4.4 1.7 2.6 18.5 0.3 23 66.0 66.0 0.0 0.0 100% 0% 0%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 20.0 0.0 0.5 0.0 2.6 4.6 32 1.2 0.6 1.0 5.8 0.0 0.4 20.0 20.0 0.0 0.0 100% 0% 0%
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 8.2 0.0 0.2 0.0 3.0 0.0 2.0 0.3 0.2 0.3 2.2 0.0 0.2 8.2 8.2 0.0 0.0 100% 0% 0%
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 35.0 12.1 2.5 0.1 0.2 6.2 2.8 2.7 0.3 0.5 3.8 0.3 3.6 35.0 35.0 0.0 0.0 100% 0% 0%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Table 3+ EVE Acid Perfluoroethoxypropionic acid 69087-46-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Lab SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
R-EVE R-EVE EVS1428 8.3 4.9 0.5 0.0 0.1 0.0 0.7 0.9 0.1 0.3 0.5 0.0 0.4 83 83 0.0 0.0 100% 0% 0%
PFO5SDA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 3.2 0.0 0.0 0.0 1.7 0.0 0.9 0.0 0.0 0.0 0.5 0.0 0.0 3.2 3.2 0.0 0.0 100% 0% 0%
Byproduct 4 Byproduct 4 EVS1429 19.0 13.9 0.5 0.0 1.6 0.0 0.7 0.8 0.1 0.2 0.7 0.0 0.5 19.0 15.5 0.0 35 82% 0% 18%
Byproduct 5 Byproduct 5 EVS1430 82.0 50.7 4.1 0.0 5.4 0.0 9.9 8.6 0.2 0.5 2.6 0.0 0.0 82.0 74.8 0.0 7.2 91% 0% 9%
Byproduct 6 Byproduct 6 EVS1431 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 9.0 6.2 0.1 0.0 1.2 0.0 0.2 0.3 0.1 0.1 0.8 0.0 0.0 9.0 2.8 0.0 6.2 31% 0% 69%
PES Perfluoroethoxy Ifonic acid 113507-82-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BPI Byproduct 1 29311-67-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFESA-BP2 Byproduct 2 749836-20-2 5.0 0.0 0.1 0.0 4.2 0.0 0.2 0.1 0.0 0.0 0.3 0.0 0.1 5.0 5.0 0.0 0.0 100% 0% 0%
Total Table 3+ 522.7 98.6 19.5 0.2 35.0 81.0 53.1 42.3 11.2 18.6 150.1 0.9 12.0 522.7 505.8 0.0 16.9 97% 0% 3%
PFBA Perfluorobutanoic acid 375-22-4 7.3 6.9 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.1 73 0.3 7.0 0.0 4% 96% 0%
PFDA Perfluorodecanoic acid 335-76-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFDoA Perfluorododecanoic acid 307-55-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpA Perfluoroheptanoic acid 375-85-9 9.6 9.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.6 0.0 9.6 0.0 1% 99% 0%
PFNA Perfluorononanoic acid 375-95-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOA Perfluorooctanoic acid 335-67-1 7.1 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 7.1 0.0 0% 100% 0%
PFHxA Perfluorohexanoic acid 307-24-4 15.0 14.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.0 0.0 15.0 0.0 0% 100% 0%
PFPeA Perfluoropentanoic acid 2706-90-3 16.0 152 0.1 0.0 0.0 0.3 0.1 0.1 0.0 0.1 0.1 0.0 0.0 16.0 0.7 153 0.0 4% 96% 0%
PFTeA Perfluorotetradecanoic acid 376-06-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFTriA Perfluorotridecanoic acid 72629-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFUnA Perfluoroundecanoic acid 2058-94-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFBS Perfluorot Ifonic acid 375-73-5 33 33 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33 0.0 33 0.0 0% 100% 0%
PFDS Perfluorodecanesulfonic acid 335-77-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxS Perfluorohexanesulfonic acid 355-46-4 5.5 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5 0.0 5.5 0.0 0% 100% 0%
PFNS Perfluorononanesulfonic acid 68259-12-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOS Perfluorooctanesulfonic acid 1763-23-1 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 0.0 14.0 0.0 0% 100% 0%
PFPeS Perfluoropentanesulfonic acid 2706-91-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
Mlill)}id 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
537 Mod 4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtFOSAA NEtFOSAA 2991-50-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NEtPFOSA NEtPFOSA 4151-50-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NEtPFOSAE NEtPFOSAE 1691-99-2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMeFOSAA NMeFOSAA 2355-31-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
NMePFOSA NMePFOSA 31506-32-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NMePFOSAE NMePFOSAE 24448-09-7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
PFODA Perfluorooctadecanoic acid 16517-11-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
PFOSA Perfluorc Ifonamide 754-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - - -
F-53B Major F-53B Major 73606-19-6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
F-53B Minor F-53B Minor 83329-89-9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
NaDONA NaDONA EVSI361 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
DONA DONA 919005-14-4 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS - - -
Total EPA Method 537 71.8 76.2 0.2 0.0 0.0 0.4 0.2 0.2 0.1 0.1 0.3 0.0 0.1 77.8 1.0 76.8 0.0 1% 99% 0%
Total PFAS Mass Loading 600.5 174.9 19.8 0.2 35.0 81.4 53.3 42.5 11.3 18.7 150.3 0.9 12.2 600.5 506.9 76.8 16.9 84% 13% 3%
Notes:

1. Estimated percentage contribution of pathway to total mass loading based on 1" Quartile Input Values for May 2019 event; see Table 10-B.

2. Percentage of pathway contribution allocated to Site, Other, or Unknown sources per pathway per compound presented in Table 11.

3. Abbreviations:
ng/L - nanograms per liter
ng/s - nanograms per second

ND - Compound was not detected at laboratory detection limit.

NS - Compound was analyzed for in collected sample(s) or sample was not collected.
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Chemours Fayetteville Works, North Carolina

TABLE 9-A
ESTIMATED MASS LOADING WITH 1% QUARTILE INPUT VALUES - MAY 2019

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9 Total
Upstream Aerial . Adjacent and Georgia Esimated
Analytical | Chemical Name Pz::'v’vs;’yoi R?ver and | Willis Creek |Deposition on| Outfall 002 Gm(::fi‘:fater Seep A Seep B Seep C seepp | OM g)‘;fa" Dojwnstream Brangch Mass
Method Groundwater River Groundwater Creek Loading
CASN ng/s ng/s ngls ng/s ng/s ng/s ngls ngls ng/s ng/s ngls ngls ngls
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 NA 148,771 1,132 11,215 172,500 82,922 119,856 22,315 45,134 143,407 4,881 76,446 828,577
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 NA 66,120 755 0 54,794 35,770 70,824 3,099 8,801 40,668 3,254 45,868 329,953
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 NA NA ND 0 NA NA NA NA NA NA NA NA -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 NA 243,359 553 134,145 1,197,351 334,938 817,200 119,633 273,813 1,519,685 2,386 NA 4,643,065
PFO2HxA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 117,455 192,392 1,635 90,283 507,352 154,462 234,264 40,911 87,259 385,272 7,050 64,215 1,882,549
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 NA 33,978 126 37,507 113,647 58,533 52,301 11,777 23,921 102,739 542 NA 435,072
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 NA 36,733 126 23,471 NA 35,770 7,082 3,037 7,071 34,246 542 NA 148,079
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 NA 275,501 2,515 0 263,823 79,670 185,232 8,678 27,231 119,863 10,846 198,760 1,172,119
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 NA NA NA 2,803 NA 8,130 9,262 1,550 3,912 4,281 NA NA 29,936
Table 3+ EVE Acid Perfluoroethoxypropionic acid 69087-46-3 NA NA NA 1,449 NA 5,366 15,799 NA NA NA NA NA 22,614
Lab SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 NA NA NA 0 NA NA N'A NA NA NA NA NA -
R-EVE R-EVE EVS1428 NA NA NA 760 NA 5,203 10,896 744 3,310 3,639 NA NA 24,551
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 NA 8,265 252 9,872 NA 20,161 1,144 60 451 13,270 1,085 NA 54,561
Byproduct 4 Byproduct 4 EVS1429 NA NA NA 3,577 NA 9,755 15,799 806 2,941 8,776 NA NA 41,654
Byproduct 5 Byproduct 5 EVS1430 174,505 40,407 NA 4,516 NA 102,433 114,408 1,178 7,598 16,909 NA NA 461,952
Byproduct 6 Byproduct 6 EVS1431 NA NA NA 1,986 NA 229 289 32 45 NA NA NA 2,581
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 137,590 NA NA 15,113 NA 4,553 14,710 1,240 2,415 17,765 NA NA 193,385
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 NA NA NA 0 NA NA NA NA NA NA NA NA -
PFESA-BP1 Byproduct 1 29311-67-9 NA NA ND 11,744 NA 24,064 10,896 NA NA NA NA NA 46,703
PFESA-BP2 Byproduct 2 749836-20-2 NA 10,836 ND 27,396 NA 5,528 3,596 446 978 6,635 NA 5,045 60,461
Total Table 3+ 429,550 1,056,363 7,093 375,836 2,309,468 967,485 1,683,557 215,507 494,879 2,417,156 30,587 390,334 10,377,814
PFBA Perfluorobutanoic acid 375-22-4 208,063 1,837 NA NA 2,638 1,171 2,561 242 632 1,841 130 1,682 220,796
PFDA Perfluorodecanoic acid 335-76-2 NA NA NA NA NA NA 12 NA NA NA NA NA 12
PFDoA Perfluorododecanoic acid 307-55-1 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHpA Perfluoroheptanoic acid 375-85-9 281,892 478 NA NA 304 390 763 149 283 535 NA 367 285,161
PFNA Perfluorononanoic acid 375-95-1 NA NA NA NA 43 85 65 NA 8 161 NA NA 361
PFOA Perfluorooctanoic acid 335-67-1 231,554 1,616 NA NA 94 120 93 11 34 685 57 581 234,846
PFHxA Perfluorohexanoic acid 307-24-4 405,062 845 NA NA 244 NA 202 NA 121 364 64 505 407,405
PFPeA Perfluoropentanoic acid 2706-90-3 402,703 2,204 NA NA 9,538 2,341 6,538 1,116 2,219 3,211 NA 1,529 431,399
PFTeA Perfluorotetradecanoic acid 376-06-7 NA NA NA NA NA NA NA NA NA NA NA NA -
PETriA Perfluorotridecanoic acid 72629-94-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFUnA Perfluoroundecanoic acid 2058-94-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFBS Perfluorobutanesulfonic acid 375-73-5 104,032 661 NA NA 45 NA NA NA NA NA NA NA 104,738
PFDS Perfluorodecanesulfonic acid 335-77-3 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHxS Perfluorohexanesulfonic acid 355-46-4 157,725 404 NA NA 110 11 NA 1 6 NA NA NA 158,257
PFNS Perfluorononanesulfonic acid 68259-12-1 NA NA NA NA NA NA NA NA NA NA NA NA -
PFOS Perfluorooctanesulfonic acid 1763-23-1 436,262 771 NA NA 244 18 13 1 NA 43 NA 367 437,718
PFPeS Perfluoropentanesulfonic acid 2706-91-4 NA NA NA NA NA NA NA NA NA NA NA NA -
M‘i‘;ﬁ’ . 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 NA NA NA NA NA NA NA NA NA NA NA NA }
537 Mod 4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 NA NA NA NA NA NA NA NA NA NA NA NA -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 NA NA NA NA NA NA NA NA NA NA NA NA -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtFOSAA NEtFOSAA 2991-50-6 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtPFOSA NEtPFOSA 4151-50-2 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtPFOSAE NEtPFOSAE 1691-99-2 NA NA NA NA NA NA NA NA NA NA NA NA -
NMeFOSAA NMeFOSAA 2355-31-9 NA NA NA NA NA NA NA NA NA NA NA NA -
NMePFOSA NMePFOSA 31506-32-8 NA NA NA NA NA NA NA NA NA NA NA NA -
NMePFOSAE NMePFOSAE 24448-09-7 NA NA NA NA NA NA NA NA NA NA NA NA -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NA NA NA NA NA NA NA NA NA NA NA NA -
PFODA Perfluorooctadecanoic acid 16517-11-6 NA NA NA NA NA NA NA NA NA NA NA NA -
PFOSA Perfluorooctanesulfonamide 754-91-6 NA NA NA NA NA NA NA NA NA NA NA NA -
F-53B Major F-53B Major 73606-19-6 NA NA NA NA NA NA NA NA NA NA NA NA -
F-53B Minor F-53B Minor 83329-89-9 NA NA NA NA NA NA NA NA NA NA NA NA -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NA NA NA NA NA NA NA NA NA NA NA NA -
NaDONA NaDONA EVS1361 NA NA NA NA NA NA NA NA NA NA NA NA -
DONA DONA 919005-14-4 NA NA NA NA NA NA NA NA NA NA NA NA -
Total EPA Method 537| 2,227,295 8,816 - - 13,259 4,136 10,245 1,520 3,303 6,839 252 5,030 2,280,694
Total PFAS Mass Loading| 2,656,845 1,065,179 7,093 375,836 2,322,727 971,621 1,693,802 217,027 498,181 2,423,995 30,838 395,364 12,658,507
Notes:

1. Calculated mass loading presented in this table from the mass loading model.

2. Abbreviations:
ng/s - nanograms per second

NA - Sample was not detected at laboratory detection limit or was not analyzed for in collected sample.

Geosyntec Consultants NC, P.C

August 2019



Chemours Fayetteville Works, North Carolina

TABLE 9-B
ESTIMATED MASS LOADING WITH 1" QUARTILE INPUT VALUES - JUNE 2019

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9
Total
Upstream Aerial . Adjacent and| Georgia Esimated
Analytical Common Name Chemical Name I;I;‘ :;:::;l: River and | Willis Creek Depos.itiun on| Outfall 002 Gro(:::llvt:ater Seep A Seep B Seep C Seep D o g];tfall Downstream Branch Mafs
Method Groundwater River Groundwater Creek Loading
CASN ng/s ngls ng/s ngls ngls ng/s ngls ng/s ng/s ng/s ng/s ng/s ng/s
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 185,242 58,774 1,132 46,666 161,667 134,130 82,919 34,295 48,143 175,434 4,881 98,328 1,031,610
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 NA 25,713 755 2,682 51,353 46,275 46,066 3,266 7,221 50,932 3,254 45,134 282,652
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 NA NA ND 70 NA NA NA NA NA NA NA NA 70
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 NA 148,771 553 207,833 1,122,161 482,867 482,158 162,492 270,804 2,574,917 2,386 22,567 5,477,510
PFO2HXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 118,125 77,140 1,635 123,323 475,492 201,195 119,772 45,727 72,214 509,324 7,050 64,477 1,815,475
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 NA 12,306 126 59,078 106,510 73,771 27,025 13,881 22,266 132,990 542 9,672 458,168
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 NA 2,939 126 54,683 NA 35,544 4,607 2,940 5,416 39,614 542 2,740 149,150
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 483,240 99,180 2,515 8,480 247,256 114,010 107,488 10,615 21,664 152,797 10,846 145,074 1,403,166
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 NA 992 NA 6,486 NA 9,389 6,756 1,715 3,611 5,659 NA 355 34,963
Table 3+ EVE Acid Perfluoroethoxypropionic acid 69087-46-3 NA NA NA 6,091 NA 6,505 13,206 NA NA 679 NA NA 26,481
Lab SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 NA NA NA 24 NA NA NA NA NA NA NA NA 24
R-EVE R-EVE EVS1428 53,693 5,143 NA 1,596 NA 7,377 9,827 1,551 3,009 5,659 NA 3,869 91,725
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 NA 735 252 54,734 NA 30,850 829 NA 361 16,129 1,085 322 105,296
Byproduct 4 Byproduct 4 EVS1429 212,089 7,530 NA 24,839 NA 11,401 11,977 1,225 2,528 11,035 NA 7,898 290,523
Byproduct 5 Byproduct 5 EVS1430 617,474 49,590 NA 66,317 NA 120,717 104,416 2,531 6,620 31,125 NA NA 998,791
Byproduct 6 Byproduct 6 EVS1431 NA NA NA 4,193 NA 335 240 33 51 424 NA NA 5,276
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 198,665 2,571 NA 38,944 NA 6,706 9,827 1,715 2,708 25,466 NA 725 287,329
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 NA NA NA 469 NA NA NA NA NA NA NA NA 469
PFESA-BP1 Byproduct 1 29311-67-9 NA NA ND 48,313 NA 35,544 8,906 NA NA 8,489 NA NA 101,252
PFESA-BP2 Byproduct 2 749836-20-2 NA 3,122 ND 164,146 NA 8,718 2,887 539 1,173 9,904 NA 4,675 195,164
Total Table 3+ 1,868,529 494,506 7,093 918,968 2,164,439 1,325,336 1,038,907 282,525 467,789 3,750,579 30,587 405,836 12,755,093
PFBA Perfluorobutanoic acid 375-22-4 228,197 1,598 NA NA 2,473 1,610 1,843 327 632 2,547 130 1,773 241,128
PFDA Perfluorodecanoic acid 335-76-2 NA NA NA NA NA NA 8 NA NA NA NA NA 8
PFDoA Perfluorododecanoic acid 307-55-1 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHpA Perfluoroheptanoic acid 375-85-9 322,160 459 NA NA 285 530 522 188 301 736 NA 371 325,552
PENA Perfluorononanoic acid 375-95-1 NA NA NA NA 40 101 49 NA 8 201 NA NA 399
PFOA Perfluorooctanoic acid 335-67-1 222,827 1,010 NA NA 88 241 74 13 42 962 57 596 225,912
PFHxA Perfluorohexanoic acid 307-24-4 483,240 771 NA NA 228 NA 144 81 132 453 64 500 485,614
PFPeA Perfluoropentanoic acid 2706-90-3 536,934 1,782 NA NA 8,939 3,286 4,607 1,388 2,377 4,527 NA 1,596 565,436
PFTeA Perfluorotetradecanoic acid 376-06-7 NA NA NA NA NA NA NA NA NA NA NA NA -
PFTriA Perfluorotridecanoic acid 72629-94-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFUnA Perfluoroundecanoic acid 2058-94-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFBS Perfluorobutanesulfonic acid 375-73-5 120,810 680 NA NA 42 15 NA NA NA NA NA NA 121,546
PEDS Perfluorodecanesulfonic acid 335-77-3 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHxS Perfluorohexanesulfonic acid 355-46-4 182,557 478 NA NA 103 27 7 2 6 NA NA NA 183,179
PENS Perfluorononanesulfonic acid 68259-12-1 NA NA NA NA NA NA NA NA NA NA NA NA -
PFOS Perfluorooctanesulfonic acid 1763-23-1 402,700 661 NA NA 228 65 7 NA NA 57 NA NA 403,718
PFPeS Perfluoropentanesulfonic acid 2706-91-4 NA NA NA NA NA NA NA NA NA NA NA NA -
M]:;]l)li) J 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 NA NA NA NA NA NA NA NA NA NA NA NA -
537 Mod 4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 NA NA NA NA NA NA NA NA NA NA NA NA -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 NA NA NA NA NA NA NA NA NA NA NA NA -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtFOSAA NEtFOSAA 2991-50-6 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtPFOSA NEtPFOSA 4151-50-2 NA NA NA NA NA NA NA NA NA NA NA NA -
NEtPFOSAE NEtPFOSAE 1691-99-2 NA NA NA NA NA NA NA NA NA NA NA NA -
NMeFOSAA NMeFOSAA 2355-31-9 NA NA NA NA NA NA NA NA NA NA NA NA -
NMePFOSA NMePFOSA 31506-32-8 NA NA NA NA NA NA NA NA NA NA NA NA -
NMePFOSAE NMePFOSAE 24448-09-7 NA NA NA NA NA NA NA NA NA NA NA NA -
PFDOS Perfluorododecanesulfonic acid 79780-39-5 NA NA NA NA NA NA NA NA NA NA NA NA -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NA NA NA NA NA NA NA NA NA NA NA NA -
PFODA Perfluorooctadecanoic acid 16517-11-6 NA NA NA NA NA NA NA NA NA NA NA NA -
PFOSA Perfluorooctanesulfonamide 754-91-6 NA NA NA NA NA NA NA NA NA NA NA NA -
F-53B Major F-53B Major 73606-19-6 NA NA NA NA NA NA NA NA NA NA NA NA -
F-53B Minor F-53B Minor 83329-89-9 NA NA NA NA NA NA NA NA NA NA NA NA -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NA NA NA NA NA NA NA NA NA NA NA NA -
NaDONA NaDONA EVSI1361 NA NA NA NA NA NA NA NA NA NA NA NA -
DONA DONA 919005-14-4 NA NA NA NA NA NA NA NA NA NA NA NA -
Total EPA Method 537| 2,499,426 7,439 - - 12,427 5,874 7,260 1,998 3,499 9,482 252 4,836 2,552,492
Total PEAS Mass Loading| 4,367,955 501,944 7,093 918,968 2,176,865 1,331,210 1,046,167 284,523 471,288 3,760,061 30,838 410,672 15,307,585
Notes:

1. Calculated mass loading presented in this table from the mass loading model.

2. Abbreviations:
ng/s - nanograms per second

NA - Sample was not detected at laboratory detection limit or was not analyzed for in collected sample.

Geosyntec Consultants of NC, P.C.

August 2019



TABLE 10-A Geosyntec Consultants NC, P.C

ESTIMATED CONTRIBUTION PERCENTAGE OF PATHWAY TO TOTAL MASS LOADING - MAY 2019
Chemours Fayetteville Works, North Carolina

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9
. . e . Adjacent and .
Analytical Transport | Upstream River | yup oy |Aerial Deposition| ey g9 Onsite Seep A Seep B Seep C Seep D Old Outfall 002 | Downstream | C¢0rgia Branch
Me{hod [Common Name Chemical Name Pathway — [ and Groundwater on River Groundwater Groundwater Creek
CASN % % % % % % % % % % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 NA 18.0% 0.1% 1.4% 20.8% 10.0% 14.5% 2.7% 5.4% 17.3% 0.6% 9.2%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 NA 20.0% 0.2% 0.0% 16.6% 10.8% 21.5% 0.9% 2.7% 12.3% 1.0% 13.9%
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 NA NA NA NA NA NA NA NA NA NA NA NA
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 NA 5.2% 0.0% 2.9% 25.8% 7.2% 17.6% 2.6% 5.9% 32.7% 0.1% NA
PFO2HXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 6.2% 10.2% 0.1% 4.8% 27.0% 8.2% 12.4% 2.2% 4.6% 20.5% 0.4% 3.4%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 NA 7.8% 0.0% 8.6% 26.1% 13.5% 12.0% 2.7% 5.5% 23.6% 0.1% NA
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 NA 24.8% 0.1% 15.9% NA 24.2% 4.8% 2.1% 4.8% 23.1% 0.4% NA
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 NA 23.5% 0.2% 0.0% 22.5% 6.8% 15.8% 0.7% 2.3% 10.2% 0.9% 17.0%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 NA NA NA 9.4% NA 27.2% 30.9% 5.2% 13.1% 14.3% NA NA
Table 3+ Lab EVE Acid Perfluoroethoxypropionic acid 69087-46-3 NA NA NA 6.4% NA 23.7% 69.9% NA NA NA NA NA
SOP PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 NA NA NA NA NA NA NA NA NA NA NA NA
R-EVE R-EVE EVS1428 NA NA NA 3.1% NA 21.2% 44.4% 3.0% 13.5% 14.8% NA NA
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 NA 15.1% 0.5% 18.1% NA 37.0% 2.1% 0.1% 0.8% 24.3% 2.0% NA
Byproduct 4 Byproduct 4 EVS1429 NA NA NA 8.6% NA 23.4% 37.9% 1.9% 7.1% 21.1% NA NA
Byproduct 5 Byproduct 5 EVS1430 37.8% 8.7% NA 1.0% NA 22.2% 24.8% 0.3% 1.6% 3.7% NA NA
Byproduct 6 Byproduct 6 EVS1431 NA NA NA 76.9% NA 8.9% 11.2% 1.2% 1.7% NA NA NA
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 71.1% NA NA 7.8% NA 2.4% 7.6% 0.6% 1.2% 9.2% NA NA
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 NA NA NA NA NA NA NA NA NA NA NA NA
PFESA-BP1 Byproduct 1 29311-67-9 NA NA NA 25.1% NA 51.5% 23.3% NA NA NA NA NA
PFESA-BP2 Byproduct 2 749836-20-2 NA 17.9% NA 45.3% NA 9.1% 5.9% 0.7% 1.6% 11.0% NA 8.3%
PFBA Perfluorobutanoic acid 375-22-4 94.2% 0.8% 0.0% NA 1.2% 0.5% 1.2% 0.1% 0.3% 0.8% 0.1% 0.8%
PFDA Perfluorodecanoic acid 335-76-2 NA NA NA NA NA NA 100% NA NA NA NA NA
PFDoA Perfluorododecanoic acid 307-55-1 NA NA NA NA NA NA NA NA NA NA NA NA
PFHpA Perfluoroheptanoic acid 375-85-9 98.8% 0.2% NA NA 0.1% 0.1% 0.3% 0.1% 0.1% 0.2% NA 0.1%
PFNA Perfluorononanoic acid 375-95-1 NA NA NA NA 11.1% 22.0% 17.0% NA 2.1% 41.7% NA NA
PFOA Perfluorooctanoic acid 335-67-1 98.6% 0.7% 0.0% NA 0.0% 0.1% 0.0% 0.0% 0.0% 0.3% 0.0% 0.2%
PFHxA Perfluorohexanoic acid 307-24-4 99.4% 0.2% 0.0% NA 0.1% NA 0.0% NA 0.0% 0.1% 0.0% 0.1%
PFPeA Perfluoropentanoic acid 2706-90-3 93.3% 0.5% NA NA 2.2% 0.5% 1.5% 0.3% 0.5% 0.7% NA 0.4%
PFTeA Perfluorotetradecanoic acid 376-06-7 NA NA NA NA NA NA NA NA NA NA NA NA
PFTriA Perfluorotridecanoic acid 72629-94-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFUnA Perfluoroundecanoic acid 2058-94-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFBS Perfluorobutanesulfonic acid 375-73-5 99.3% 0.6% NA NA 0.0% NA NA NA NA NA NA NA
PFDS Perfluorodecanesulfonic acid 335-77-3 NA NA NA NA NA NA NA NA NA NA NA NA
PFHpS Perfluoroheptanesulfonic acid 375-92-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFHxS Perfluorohexanesulfonic acid 355-46-4 99.6% 0.3% NA NA 0.1% 0.0% NA 0.0% 0.0% NA NA NA
PFNS Perfluorononanesulfonic acid 68259-12-1 NA NA NA NA NA NA NA NA NA NA NA NA
PFOS Perfluorooctanesulfonic acid 1763-23-1 99.6% 0.2% NA NA 0.1% 0.0% 0.0% 0.0% NA 0.0% NA 0.1%
EPA Method PFPeS Perfluoropentanesulfonic acid 2706-91-4 NA NA NA NA NA NA NA NA NA NA NA NA
537 Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 NA NA NA NA NA NA NA NA NA NA NA NA
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 NA NA NA NA NA NA NA NA NA NA NA NA
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 NA NA NA NA NA NA NA NA NA NA NA NA
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 NA NA NA NA NA NA NA NA NA NA NA NA
NEtFOSAA NEtFOSAA 2991-50-6 NA NA NA NA NA NA NA NA NA NA NA NA
NEtPFOSA NEtPFOSA 4151-50-2 NA NA NA NA NA NA NA NA NA NA NA NA
NEtPFOSAE NEtPFOSAE 1691-99-2 NA NA NA NA NA NA NA NA NA NA NA NA
NMeFOSAA NMeFOSAA 2355-31-9 NA NA NA NA NA NA NA NA NA NA NA NA
NMePFOSA NMePFOSA 31506-32-8 NA NA NA NA NA NA NA NA NA NA NA NA
NMePFOSAE NMePFOSAE 24448-09-7 NA NA NA NA NA NA NA NA NA NA NA NA
PFDOS Perfluorododecanesulfonic acid 79780-39-5 NA NA NA NA NA NA NA NA NA NA NA NA
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NA NA NA NA NA NA NA NA NA NA NA NA
PFODA Perfluorooctadecanoic acid 16517-11-6 NA NA NA NA NA NA NA NA NA NA NA NA
PFOSA Perfluorooctanesulfonamide 754-91-6 NA NA NA NA NA NA NA NA NA NA NA NA
F-53B Major F-53B Major 73606-19-6 NA NA NA NA NA NA NA NA NA NA NA NA
F-53B Minor F-53B Minor 83329-89-9 NA NA NA NA NA NA NA NA NA NA NA NA
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NA NA NA NA NA NA NA NA NA NA NA NA
NaDONA NaDONA EVS1361 NA NA NA NA NA NA NA NA NA NA NA NA
DONA DONA 919005-14-4 NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

1. Estimated contribution percentage of pathway to total mass loading presented in this table is for the May 2019 sampling event from the mass loading model. The estimated contribution percentage is based on 1st Quartile Input Values.
2. Abbreviations:

ng/s - nanograms per second

NA - Sample was not detected at laboratory detection limit or was not analyzed for in collected sample.
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ESTIMATED CONTRIBUTION PERCENTAGE OF PATHWAY TO TOTAL MASS LOADING - JUNE 2019

TABLE 10-B

Chemours Fayetteville Works, North Carolina

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9
. . o . Adjacent and .
) ) Transport | Upstream River | .o | Aerial Deposition| 0y g0 Onsite Seep A Seep B Seep C Seep D Ol Outfall 002 | Downstream | Ge07ia Branch
Analytical Method |Common Name Chemical Name Pathway — |and Groundwater on River Groundwater Groundwater Creek
CASN % % % % % % % % % % % %
HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 18.0% 5.7% 0.1% 4.5% 15.7% 13.0% 8.0% 3.3% 4.7% 17.0% 0.5% 9.5%
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 NA 9.1% 0.3% 0.9% 18.2% 16.4% 16.3% 1.2% 2.6% 18.0% 1.2% 16.0%
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 NA NA NA 100.0% NA NA NA NA NA NA NA NA
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 NA 2.7% 0.0% 3.8% 20.5% 8.8% 8.8% 3.0% 4.9% 47.0% 0.0% 0.4%
PFO2HxXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 6.5% 4.2% 0.1% 6.8% 26.2% 11.1% 6.6% 2.5% 4.0% 28.1% 0.4% 3.6%
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 NA 2.7% 0.0% 12.9% 23.2% 16.1% 5.9% 3.0% 4.9% 29.0% 0.1% 2.1%
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 NA 2.0% 0.1% 36.7% NA 23.8% 3.1% 2.0% 3.6% 26.6% 0.4% 1.8%
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 34.4% 7.1% 0.2% 0.6% 17.6% 8.1% 7.7% 0.8% 1.5% 10.9% 0.8% 10.3%
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 NA 2.8% NA 18.6% NA 26.9% 19.3% 4.9% 10.3% 16.2% NA 1.0%
Table 3+ Lab SOP EVE Acid Perfluoroethoxypropionic acid 69087-46-3 NA NA NA 23.0% NA 24.6% 49.9% NA NA 2.6% NA NA
PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 NA NA NA 100.0% NA NA NA NA NA NA NA NA
R-EVE R-EVE EVS1428 58.5% 5.6% NA 1.7% NA 8.0% 10.7% 1.7% 3.3% 6.2% NA 4.2%
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 NA 0.7% 0.2% 52.0% NA 29.3% 0.8% NA 0.3% 15.3% 1.0% 0.3%
Byproduct 4 Byproduct 4 EVS1429 73.0% 2.6% NA 8.5% NA 3.9% 4.1% 0.4% 0.9% 3.8% NA 2.7%
Byproduct 5 Byproduct 5 EVS1430 61.8% 5.0% NA 6.6% NA 12.1% 10.5% 0.3% 0.7% 3.1% NA NA
Byproduct 6 Byproduct 6 EVSI1431 NA NA NA 79.5% NA 6.4% 4.5% 0.6% 1.0% 8.0% NA NA
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 69.1% 0.9% NA 13.6% NA 2.3% 3.4% 0.6% 0.9% 8.9% NA 0.3%
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 NA NA NA 100.0% NA NA NA NA NA NA NA NA
PFESA-BP1 Byproduct 1 29311-67-9 NA NA NA 47.7% NA 35.1% 8.8% NA NA 8.4% NA NA
PFESA-BP2 Byproduct 2 749836-20-2 NA 1.6% NA 84.1% NA 4.5% 1.5% 0.3% 0.6% 5.1% NA 2.4%
PFBA Perfluorobutanoic acid 375-22-4 94.6% 0.7% 0.0% 0.0% 1.0% 0.7% 0.8% 0.1% 0.3% 1.1% 0.1% 0.7%
PFDA Perfluorodecanoic acid 335-76-2 NA NA NA NA NA NA 24.9% NA NA NA NA NA
PFDoA Perfluorododecanoic acid 307-55-1 NA NA NA NA NA NA NA NA NA NA NA NA
PFHpA Perfluoroheptanoic acid 375-85-9 98.9% 0.1% NA 0.0% 0.1% 0.2% 0.2% 0.1% 0.1% 0.2% NA 0.1%
PFNA Perfluorononanoic acid 375-95-1 NA NA NA NA 9.4% 23.8% 11.6% NA 2.0% 47.5% NA NA
PFOA Perfluorooctanoic acid 335-67-1 98.6% 0.4% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.4% 0.0% 0.3%
PFHXA Perfluorohexanoic acid 307-24-4 99.5% 0.2% 0.0% 0.0% 0.0% NA 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%
PFPeA Perfluoropentanoic acid 2706-90-3 94.9% 0.3% NA 0.0% 1.6% 0.6% 0.8% 0.2% 0.4% 0.8% NA 0.3%
PFTeA Perfluorotetradecanoic acid 376-06-7 NA NA NA NA NA NA NA NA NA NA NA NA
PFTriA Perfluorotridecanoic acid 72629-94-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFUnA Perfluoroundecanoic acid 2058-94-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFBS Perfluorobutanesulfonic acid 375-73-5 99.4% 0.6% NA 0.0% 0.0% 0.0% NA NA NA NA NA NA
PFDS Perfluorodecanesulfonic acid 335-77-3 NA NA NA NA NA NA NA NA NA NA NA NA
PFHpS Perfluoroheptanesulfonic acid 375-92-8 NA NA NA NA NA NA NA NA NA NA NA NA
PFHxS Perfluorohexanesulfonic acid 355-46-4 99.6% 0.3% NA 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% NA NA NA
PFNS Perfluorononanesulfonic acid 68259-12-1 NA NA NA NA NA NA NA NA NA NA NA NA
PFOS Perfluorooctanesulfonic acid 1763-23-1 99.7% 0.2% NA 0.0% 0.1% 0.0% 0.0% NA NA 0.0% NA NA
PFPeS Perfluoropentanesulfonic acid 2706-91-4 NA NA NA NA NA NA NA NA NA NA NA NA
EPA Method 537 Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 NA NA NA NA NA NA NA NA NA NA NA NA
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 NA NA NA NA NA NA NA NA NA NA NA NA
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 NA NA NA NA NA NA NA NA NA NA NA NA
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 NA NA NA NA NA NA NA NA NA NA NA NA
NEtFOSAA NEtFOSAA 2991-50-6 NA NA NA NA NA NA NA NA NA NA NA NA
NEtPFOSA NEtPFOSA 4151-50-2 NA NA NA NA NA NA NA NA NA NA NA NA
NEtPFOSAE NEtPFOSAE 1691-99-2 NA NA NA NA NA NA NA NA NA NA NA NA
NMeFOSAA NMeFOSAA 2355-31-9 NA NA NA NA NA NA NA NA NA NA NA NA
NMePFOSA NMePFOSA 31506-32-8 NA NA NA NA NA NA NA NA NA NA NA NA
NMePFOSAE NMePFOSAE 24448-09-7 NA NA NA NA NA NA NA NA NA NA NA NA
PFDOS Perfluorododecanesulfonic acid 79780-39-5 NA NA NA NA NA NA NA NA NA NA NA NA
PFHxDA Perfluorohexadecanoic acid 67905-19-5 NA NA NA NA NA NA NA NA NA NA NA NA
PFODA Perfluorooctadecanoic acid 16517-11-6 NA NA NA NA NA NA NA NA NA NA NA NA
PFOSA Perfluorooctanesulfonamide 754-91-6 NA NA NA NA NA NA NA NA NA NA NA NA
F-53B Major F-53B Major 73606-19-6 NA NA NA NA NA NA NA NA NA NA NA NA
F-53B Minor F-53B Minor 83329-89-9 NA NA NA NA NA NA NA NA NA NA NA NA
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 NA NA NA NA NA NA NA NA NA NA NA NA
NaDONA NaDONA EVS1361 NA NA NA NA NA NA NA NA NA NA NA NA
DONA DONA 919005-14-4 NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

1. Estimated contribution percentage of pathway to total mass loading presented in this table is for the June 2019 sampling event from the mass loading model. The estimated contribution percentage is based on 1st Quartile Input Values.

2. Abbreviations:

ng/s - nanograms per second
NA - Sample was not detected at laboratory detection limit or was not analyzed for in collected sample.

Geosyntec Consultants NC, P.C

August 2019



TABLE 11
ESTIMATED MASS LOADING SOURCE ORIGINATION PERCENTAGES PER COMPOUND PER PATHWAY

Chemours Fayetteville Works, North Carolina

Geosyntec Consultants NC P.C.

Transport Pathway Number — 1 2 3 4 5 6A 6B 6C 6D 7 8 9
Transport Pathway Upstream River and Willis Creek Aerial Deposition on River Outfall 002 Onsite Groundwater Seep A Seep B Seep C Seep D Old Outfall 002 Adjacent and Downstream Georgia Branch Creek
X — Groundwater Groundwater
in[::i;:;;al Common Name Chemical Name
Source Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown Site Other Unknown
CASN

HFPO-DA Hexafluoropropylene oxide dimer acid 13252-13-6 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PEPA Perfluoroethoxypropyl carboxylic acid 267239-61-2 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFECA-G Perfluoro-4-isopropoxybutanoic acid 801212-59-9 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFMOAA Perfluoro-2-methoxyaceticacid 674-13-5 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFO2HXA Perfluoro(3,5-dioxahexanoic) acid 39492-88-1 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFO30A Perfluoro(3,5,7-trioxaoctanoic) acid 39492-89-2 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFO4DA Perfluoro(3,5,7,9-tetraoxadecanoic) acid 39492-90-5 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PMPA Perfluoromethoxypropyl carboxylic acid 13140-29-9 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Hydro-EVE Acid Perfluoroethoxsypropanoic acid 773804-62-9 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Table 3+ Lab EVE Acid Perfluoroethoxypropionic acid 69087-46-3 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Sop PFECA B Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
R-EVE R-EVE EVS1428 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFO5DA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 39492-91-6 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Byproduct 4 Byproduct 4 EVS1429 75% - 25% 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Byproduct 5 Byproduct 5 EVS1431 86% - 14% 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
Byproduct 6 Byproduct 6 EVS1430 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
NVHOS Perfluoroethoxysulfonic acid 1132933-86-8 1% - 99% 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PES Perfluoroethoxyethanesulfonic acid 113507-82-7 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFESA-BP1 Byproduct 1 29311-67-9 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -
PFESA-BP2 Byproduct 2 749836-20-2 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - -

PFBA Perfluorobutanoic acid 375-22-4 - 100% - - 100% - - 100% - 100% - - 95% 5% - 97% 3% - 98% 2% - 97% 3% - 95% 5% - 89% 11% - - 100% - - 88% 2%
PFDA Perfluorodecanoic acid 335-76-2 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFDoA Perfluorododecanoic acid 307-55-1 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFHpA Perfluoroheptanoic acid 375-85-9 - 100% - - 100% - - 100% - 100% - - 60% 40% - 83% 17% - 87% 13% - 91% 9% - 79% 21% - 22% 78% - - 100% - - 100% -
PFNA Perfluorononanoic acid 375-95-1 - 100% - - 100% - - 100% - 100% - - - 100% - 84% 16% - 71% 29% - - 100% - - 100% - 44% 56% - - 100% - - 100% -
PFOA Perfluorooctanoic acid 335-67-1 - 100% - - 100% - - 100% - 100% - - - 100% - 68% 32% - 41% 59% - 31% 69% - - 100% - 64% 36% - - 100% - - 100% -
PFHxA Perfluorohexanoic acid 307-24-4 - 100% - - 100% - - 100% - 100% - - - 100% - 29% 71% - 41% 59% - 66% 34% - 33% 67% - - 100% - - 100% - - 100% -
PFPeA Perfluoropentanoic acid 2706-90-3 - 100% - - 100% - - 100% - 100% - - 6% 4% - 97% 3% - 99% 1% - 99% 1% - 97% 3% - 86% 14% - - 100% - - 100% -
PFTeA Perfluorotetradecanoic acid 376-06-7 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFTriA Perfluorotridecanoic acid 72629-94-8 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFUnA Perfluoroundecanoic acid 2058-94-8 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFBS Perfluorol Ifonic acid 375-73-5 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFDS Perfluorodecanesulfonic acid 335-77-3 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFHpS Perfluoroheptanesulfonic acid 375-92-8 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFHxS Perfluorohexanesulfonic acid 355-46-4 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFNS Perfluorononanesulfonic acid 68259-12-1 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFOS Perfluorooctanesulfonic acid 1763-23-1 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
EPA Method 537 PFPeS Perfluorop Ifonic acid 2706-91-4 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
Mod 10:2 FTS 10:2-fluorotelomersulfonic acid 120226-60-0 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
4:2 FTS 4:2 fluorotelomersulfonic acid 757124-72-4 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
6:2 FTS 6:2 fluorotelomersulfonic acid 27619-97-2 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
8:2 FTS 8:2 fluorotelomersulfonic acid 39108-34-4 - 100% = = 100% = = 100% = 100% = = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% =
NEtFOSAA NEtFOSAA 2991-50-6 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
NEtPFOSA NEtPFOSA 4151-50-2 - 100% - - 100% - - 100% - 100% = = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% =
NEtPFOSAE NEtPFOSAE 1691-99-2 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
NMeFOSAA NMeFOSAA 2355-31-9 - 100% - - 100% = = 100% = 100% = = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% =
NMePFOSA NMePFOSA 31506-32-8 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
NMePFOSAE NMePFOSAE 24448-09-7 - 100% - - 100% - - 100% = 100% = = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% = = 100% =
PFDOS Perfluorododecanesulfonic acid 79780-39-5 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFHxDA Perfluorohexadecanoic acid 67905-19-5 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFODA Perfluorooctadecanoic acid 16517-11-6 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
PFOSA Perfluorc Ifonamide 754-91-6 - 100% - - 100% = = 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
F-53B Major F-53B Major 73606-19-6 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
F-53B Minor F-53B Minor 83329-89-9 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
ADONA 4,8-dioxa-3H-perfluorononanoate 958445-44-8 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
NaDONA NaDONA EVS1361 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -
DONA DONA 919005-14-4 - 100% - - 100% - - 100% - 100% - - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% - - 100% -

Notes:

1. The source of the mass loading was estimated by compound and pathway as either Site (generated from the Site), Other (generated from Other sources), or Unknown (compound may be generated from either the Site or Other sources).
2. For Pathway 1, Table 3+ compounds were estimated to oringinate from the Site with the exception of Byproduct 4, Byproduct 5 and NVHOS whose detection in upstream river samples was not consistent with known loading pathways for PFAS originating from the Site. The fraction of these compounds originating from the Site was calculated using June event Table 3+ data where the River Mile 76 concentrations of each of the three compounds were subtracted from the River Mile 56

concentrations of each of the three compounds and then deivided by the River Mile 76 concentration. The remainder contriubtion were estimated to originate from unkown sources. All EPA 537 compounds were estimated to originate from Other sources.

3. For Pathways 2, 5, 6, and 7, all Table 3+ compounds were estimated to orignate from the Site. For the EPA 537 compounds, the percentage increase between the median Pathway concentration for all sampling events and the median Upriver [Pathway 1] concentration for all sampling events were estimated to originate from the Site. If the Pathway median was not detected or less than the Upriver concentration, then the contribution from the Site was estimated to be 0%. The remaining EPA
537 compound percentages were estimated to originate from Other sources.

4. For Pathway 3, all Table 3+ compounds were estimated to originate from the Site. All EPA 537 compounds were estimated to originate from Other sources.
4. For Pathway 4, all Table 3+ compounds and EPA 537 compounds estimated to originate from the Site. This Pathway only represents new loading introduced by the Site to the river by Outfall 002 and does not account for PFAS present in water collected at the intake.
5. For Pathway 8, all Table 3+ compounds were estimated to originate from the Site. For the EPA 537 compounds, the percentage increase between the estimated median offsite groundwater concentration and the median Upriver [Pathway 1] concentration for all sampling events was esimated to originate from Unknown sources. If the estimated median offsite groundwater concentration was not detected or less than the median Upriver concentration, then the Unknown portion was
considered 0%. The remaining EPA 537 compound percentages w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>