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Risk Assessment Report (Revision 1)

1 Introduction

Hollingsworth & Vose Fiber Company (H&V) owns and operates a specialty glass fiber manufacturing
facility located at 1115 SE Crystal Lake Drive in Corvallis, Oregon 97339 (the facility). The facility
consists of two glass fiber manufacturing buildings: Glass Plant 1 (GP1) and Glass Plant 2 (GP2).
Additional buildings at the facility are used for raw material and finished product storage,
maintenance, and administration.

On January 10, 2022, the Oregon Department of Environmental Quality (DEQ) provided written notice
to H&V that the facility was being officially called-in to the Cleaner Air Oregon (CAO) permitting program.
H&V retained Maul Foster & Alongi, Inc. to assist the facility with each step of the CAO permitting
process. H&V has completed the CAO permitting program requirements presented in Table 1-1.

Table 1-1. CAO Process Step Submittals and Approvals

CAO Requirement Submittal Date DEQ Approval Date
CAO Emissions Invento April 11, 2022 June 13, 2023
y (Final Revision—March 14, 2024) (Final Approval—June 20, 2024)
. July 13, 2023
CAO Modeling Protocol (Final Revision—February 18, 2025) June 20, 2024
CAO Risk Assessment Work August 10, 2023
Plan (Final Revision—February 18, 2025) June 20, 2024

October 15, 2024

CAO Risk Assessment Report (Revised—February 18, 2025)

The purpose of this revision to the risk assessment report is to incorporate changes proposed by the
DEQ in a letter dated January 17, 2025. H&V is submitting a revised modeling protocol and revised
risk assessment work plan to the DEQ to align with the revisions in this risk assessment report. The
Level 3 Risk Assessments were completed according to the revised modeling protocol and risk
assessment work plan.

MFA performed two Level 3 Risk Assessments representing two production scenarios to estimate the
maximum potential cancer and noncancer risk impacts from the facility for comparison to the
applicable risk action levels (RALs) shown in OAR 340-245-8010 Table 1. The two production
scenarios are described in Section 3.1.

The facility has the flexibility to produce many fiber types. MFA evaluated multiple potential fiber
production scenarios to the determine the highest theoretical risk production scenario for each risk
category (e.g. residential cancer risk). From this analysis, it was determined that rotary fine (RF) fiber
production results in the highest potential risk for the following categories: Cancer Worker and Chronic
Noncancer (all categories). Rotary coarse (RC) fiber production results in the highest potential risk for
the following categories: Cancer Residential, Cancer Child, and Acute Noncancer.

Based on this analysis, H&V assessed risk for two production scenarios: the first with all rotary
fiberizers assigned to production of RF fiber (Scenario 1) and second with all rotary fiberizers assigned
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to production of RC fiber (Scenario 2). As ultra rotary coarse (URC) production did not represent the
highest risk for any category, it was excluded from the production scenarios.

Neither of the production scenarios reflect realistic production at the facility and cannot be achieved
in practice. H&V is evaluating these assumptions only to address any questions about the maximum
risk posed by the facility under any scenario. Under Scenario 1, full production of RF fiber would lead
to drastic underutilization of the capacity of both the Line 1 and Line 2 Furnaces. In contrast, full
production of RC fiber (Scenario 2) would require pull rates on the remelters at Lines 3 and 4 that
cannot be met by the equipment, nor could the Line 1 and Line 2 furnaces produce enough glass to
supply all fiberizers at the RC production rate. While neither scenario could be achieved in practice,
calculating predicted risk at these theoretical extremes ensured that risk from the facility was not
underestimated.

Table 1-2 presents the results of the Level 3 Risk Assessment for significant toxic emissions units
(TEUs) as defined under OAR 340-245-0020(52), for both production scenarios.

Table 1-2. L3RA Result Summary—Significant TEUs

Maximum Facility Risk/Hazard Index

Exposure Assessment : RAL Analysis
Scenario 1 Scenario 2
Cancer RISK (chances-in- 2.8 2.9 Below Source Permit Level
one-million)
chronic Noncancer Hazard 0.2 0.2 Below Source Permit Level
Index
o caneer fazard 0.2 0.2 Below Source Permit Level
Index
< =less than

The maximum predicted excess cancer risk, and chronic and acute noncancer hazard indices for both
scenarios are all below the source permit level RAL for existing sources per OAR 340-245-8010
Table 1.

2 Facility Description

2.1 Facility Location

The facility is located along the western edge of the Willamette Valley in Corvallis, Oregon. To the south
and west of the facility are primarily residential and commercial land use zones. The Willamette River
runs along the north and east sides of the facility property boundary. An aerial image of the facility
location and property boundary is presented in Figure 2-1. The area surrounding the facility location is
characterized primarily by elevated terrain to the west and rural, flat lands to the east as shown in
Figure 2-2.

© 2025 Maul Foster & Alongj, Inc. Page 2
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2.2 Facility Description

Raw materials are blended together and introduced into the furnaces where they are melted into
molten glass. The blend or batch is melted from the heat generated by opposing electrodes placed
below the molten glass level. The molten glass passes from the furnace melter into a riser chamber
where a gas firing and electrical system are provided to offset heat losses and control the temperature
of the glass entering a gas fired forehearth. Molten glass is removed from the forehearth through
electrically heated orifices located on the bottom.

The exiting glass streams are either sent directly to glass fiber forming equipment or are sent to molds
which form the glass into either solid patties or cullet. In the first case, the molten glass streams enter
high temperature rotating alloy containers that have holes in the side. Centrifugal force causes the
glass to pass through the holes where the resulting fibers are subjected to a gas burner that alters
their diameter and length to specification. This is referred to as the direct melt rotary fiberization
process. In the second case, the streams enter alloy molds that capture a fixed quantity of glass and
form pools. This is referred to as the patty making process.

The glass patties or cullet can be used in two different glass fiber production processes. In both
processes, glass patties or cullet are introduced into electric remelters where heat, generated by
application of electricity, melts the glass patties or cullet into a liquid. In one process, the molten glass
flows through numerous orifices in the bottom of the remelters. The resulting fibers are subjected to
a gas burner that alters their diameter and length to specification. This is referred to as the flameblown
process. In the second process, the molten glass flows through a single orifice in the bottom of the
remelters. The resulting fibers are subjected to a gas burner that alters their diameter and length to
specification. This is referred to as the remelt rotary fiberization process.

The fiberizers rotate at high speeds and use centrifugal force to push the molten glass through small
holes to produce the glass fiber. The facility can produce four distinct types of fiber: RF, RC, ultra-rotary
coarse (URC), and flameblown (FB). Each fiber type is characterized by different widths and glass
recipe. In all cases, the glass fibers are typically hundreds of microns in length, which is what allows
the fibers to form mats for collection and for use in final products.

The resulting fibers from the forming lines are collected on revolving conveyors or cylindrical drums
that have a vacuum applied to them. The collected fiber is transferred into hydraulic balers that
compress the fiber into its final block form of baled fiber. The bales are temporarily stored on site until
they are shipped out to customers.

Figures 2-3 and 2-4 present process flow diagrams that outline the manufacturing process and
emission points at GP1 and GP2, respectively.

The following sections provide a description of the manufacturing process from raw material receipt
through product collection and emissions control.

2.2.1 Raw Material Loading and Blending

Super sacks of raw materials are received from off-site sources. The raw material received includes,
but is not limited to, sodium carbonate, nepheline syenite, sand, fluorspar, zinc oxide, potassium
carbonate, dolomite, limestone, and barium carbonate. A diverter hose is used to pump raw materials
from a sub-grade bin up to the third-floor batch tower processing area located at GP1. The batch tower
consists of eight individual raw material hoppers. Each hopper vent is equipped with a cartridge filter
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for pretreatment of the hopper exhaust before it is routed to a baghouse (pollution control ID: BBBH)
which vents to atmosphere. Raw materials in each hopper are loaded by weight into batch weigh
hoppers, which weigh the ingredients for the desired glass product recipe. Particulate matter (PM)
emissions generated from the weigh bin are routed to baghouse BBBH. Next, the weighed raw
materials are directed to the mixing tank where the product recipe is blended. The mixing tank vents
to baghouse BBBH.

Processed material received from the mixing tank is diverted to a feed hopper. Each feed hopper
includes a chute with an attached screw auger that continuously feeds processed material onto the
top of a bed of molten glass inside the glass melting furnaces. Feed hoppers vent PM emissions
through cartridge filters (pollution control IDs: L1BH and L2BH) inside GP1. GP1 houses one raw
material loading and blending system feeding two glass melting furnaces. No glass melting furnaces
are located at GP2, so there is ho raw material handling for bulk materials in that building.

2.2.2 Glass Melt Furnaces

The facility has two glass melt furnaces located at GP1: Glass Melter 1 and Glass Melter 2. The two
glass melt furnaces service Line 1 and Line 2, respectively. Inside the glass melt furnaces, the blended
raw materials are added to the surface of the molten glass already present, thereby ensuring a
continuous homogeneous mixture. Both glass melt furnaces are electrically heated. Emissions
generated by melting bulk materials in the furnaces are routed to ceramic filtration unit (CFU) 113
(pollution control ID: CFU-113).

GP2 does not operate any glass melt furnaces as all fiberizers are fed by electric remelter units that
use cullet or glass patties. Electric remelters are an alternative technology to forehearths that allow
the facility to recycle glass patties and cullet by placing this glass in a hopper and then melting it with
electric heaters.

2.2.3 Forehearths

Both glass melting furnaces at GP1 are serviced by a forehearth that receives molten glass at high
temperatures and delivers it to the fiberizers. The forehearths, unlike the glass melting furnaces, are
heated by natural gas combustion. The emissions generated from natural gas combustion are
captured by a suspended rectangular hood positioned above the forehearth. Exhaust from both the
Line 1 and the Line 2 Forehearths are routed to CFU-113 for emissions control.

The forehearths can also deliver molten glass to glass patty formers or to a station that produces glass
cullet. No forehearths are located at GP2 as there are no glass melt furnaces.

2.2.4 Fiberizers

Rotary fiberizers receive molten glass from the forehearths (in GP1) or electric remelters (in GP1 and
GP2). The fiber forming process uses equipment that combusts natural gas to achieve and maintain
critical product specifications. The facility monitors the natural gas flow rate and air-to-fuel ratio to
maintain the molten glass in liquid form and maximize the blast velocity for fiber formation. The molten
glass is fed to a rotary spinner which utilizes centrifugal forces to push the molten glass outward
through small holes in the walls of the rotary fiberizers resulting in thin glass fibers. The newly formed
glass fibers are pneumatically conveyed to collection drums (GP1 and GP2) or a former (GP1 only) for
capture and packaging. The facility produces three rotary fiber types: RF, RC, and URC.
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The facility also operates four FB fiberizers in GP2. The FB fiberizers receive molten glass from electric
remelters. Molten glass flows by gravity through numerous small orifices to create threads that are
attenuated (stretched to the point of breaking) by high velocity hot air and flame. The newly formed
glass fibers are pneumatically conveyed to drums for capture and packaging.

2.2.5 Product Collection

2.2.5.1 Drums

After glass fibers have been created by the rotary or FB fiberizers, they are collected on a drum screen.
The drum is a spinning cylinder with holes. A fan is used to pull air from inside the drum. As the air is
sucked through the outside holes in the drum, the fibers collect on the drum surface. The glass fibers
build up a pelt on the drum surface, which is physically removed for product packaging. Drum collection
of glass fiber is used in both GP1 and GP2. Each drum vents PM emissions to a CFU for emissions
control (pollution control IDs: CFU-101 to CFU-109, CFU-111, and CFU-114 to CFU-118).

2.2.5.2 Formers

Glass fiber generated by some rotary fiberizer positions on Lines 1 and 2 in GP1 is collected on
formers. Unlike a cylindrical drum, a former is a porous belt. Glass fiber from the fiberizers is directed
to the top surface of the belt, while air is pulled from the underside of the belt. As the belt moves, it
accumulates more fiber. At one end of the belt, the mat of fiber is removed and packaged. Emissions
from Line 1 and Line 2 formers are controlled by CFUs.

3 Modeled Emission Units

Annual and daily toxic air contaminate (TAC) emission estimates for the process equipment and
emission-control devices, considered to be toxic emissions units (TEUs) per OAR 340-245-0020(59),
were prepared as shown in the DEQ-approved TAC emissions inventory. The annual and daily TAC
emission estimates for significant TEUs were converted to units of grams per second (g/s) for purposes
of conducting the Level 3 Risk Assessment as shown in Tables 3-1, 3-2, 3-3 and 3-4. Tables 3-5 and
3-6 present the annual and daily TAC emission estimates for gas combustion TEUs as defined under
OAR 340-245-0050(5).

The TEUs identified in the DEQ-approved TAC emissions inventory were represented in a dispersion
model developed to represent the facility. Each TEU source representation was modeled using a unit
emission rate equivalent to 1 g/s for all modeled source types as shown in Tables 3-7 and 3-8.
Additional details describing unit emission rate modeling are provided in Section 4.4.

3.1 Fiber Production CFU Stacks

Each of the CFU stacks has multiple sources of TAC emissions venting through a single stack. These
TAC sources include fiber production, production natural gas combustion, and CFU bulking agent.
Production natural gas combustion TAC emissions are apportioned between the fiber types based on
fiberizer natural gas usage rates.

© 2025 Maul Foster & Alongi, Inc. Page 5



Risk Assessment Report (Revision 1)

As discussed in Section 1 H&V assessed risk for two production scenarios: the first with all rotary
fiberizers assigned to production of RF fiber (Scenario 1) and second with all rotary fiberizers assigned
to production of RC fiber (Scenario 2). As URC production did not represent the highest risk for any
category, it was excluded from the production scenarios.

3.1.1 RF Fiber Production, CFU Bulking Agent, and RF Fiber Production
Natural Gas Combustion (TEU IDs: RF, CFU_RF, and NG_GP)

Under Scenario 1, all rotary fiberizers were assigned to produce RF fiber. No RF fiber production
occurred under Scenario 2. The total annual and daily TAC emission estimates for the RF fiberizers,
CFU bulking agent, and production natural gas combustion were split evenly across fifteen CFUs as
shown in Tables 3-1 and 3-3. Each CFU was represented in the dispersion model as an individual point
source with a unique model ID (CFU101, CFU102, CFU103, CFU104, CFU105, CFU106, CFU107,
CFU108, CFU109, CFU110, CFU111, CFU112, CFU116, CFU117, and CFU118). Release parameters
for each point source representation are presented in Table 3-7. Release parameters for the rotary
fiberizer CFUs do not differ between fiber type and are the same for both production scenarios.

3.1.2 RC Fiber Production, CFU Bulking Agent, and RC Fiber Production
Natural Gas Combustion (TEU IDs: RC, CFU_RC, and NG_GP)

Under Scenario 2, all rotary fiberizers were assigned to produce RC fiber. No RC fiber production
occurred under Scenario 1. The total annual and daily TAC emission estimates for the RC fiberizers,
CFU bulking agent, and production natural gas combustion were split evenly across the same fifteen
CFUs discussed in Section 3.1.1, as shown in Tables 3-2 and 3-4. Each CFU was represented in the
dispersion model as an individual point source with a unique model ID (CFU1041, CFU102, CFU103,
CFU104, CFU105, CFU106, CFU107, CFU108, CFU109, CFU110, CFU111, CFU112, CFU11s6,
CFU117, and CFU118). Release parameters for each point source representation are presented in
Table 3-7. Release parameters for the rotary fiberizer CFUs do not differ between fiber type and are
the same for both production scenarios.

3.1.3 FB Fiber Production, CFU Bulking Agent, and FB Fiber Production
Natural Gas Combustion (TEU IDs: FB, CFU_FB, and NG_GP)

The exhaust from the FB fiberizers is routed to one of two downstream CFUs for emissions control. The
total annual and daily TAC emission estimates for the FB fiberizers, CFU bulking agent, and production
natural gas combustion were split evenly across the two CFUs as shown in Tables 3-1 through 3-4. TAC
emission estimates for these TEUs are the same under both production scenarios. Both CFUs were
represented in the dispersion model as an individual point source representation with a unique label
(CFU114 and CFU115). Release parameters for both point source representations are presented in
Table 3-7.

3.2 Glass Melt and CFU Bulking Agent (TEU ID: GM and
CFU_GM)

The exhaust from the two glass melt furnaces is routed through CFU-113 for emissions control. The
total annual and daily TAC emission estimates for the Glass Melt and CFU bulking agent are shown in
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Tables 3-1 through 3-4. The CFU-113 stack was represented in the dispersion model as a single point
source with a unique label (CFU113). Release parameters for CFU-113 are presented in Table 3-7.

3.3 CFU Super Sack Filling (TEU IDs: SSF_RF, SSF_RC,
SSF_FB, and SSF_GM)

Periodic air pulses displace the filtered material that accumulates on the ceramic filters attached to
each CFU. The displaced filtered material drops below the filter housing and is collected as waste in a
super sack. Each CFU is equipped with between two and six super sacks which are identified, for each
CFU, as the CFU Super Sack Filling TEU. As each super sack is filled, displaced air is forced through an
attached fabric filter for control of TAC emissions.

Due to the close proximity of each CFU’s super sacks, MFA included a single volume source in the
dispersion model for each CFU Super Sack Filling TEU. The location of each source was conservatively
selected based on proximity to the plant boundary.

Annual and daily TAC emissions from the CFU Super Sack Filling was split evenly across each
associated CFU super sack based on the fiber produced. The fiber production assignment is based on
typical fiber production at each fiberizer. The SSF_RF TEU was represented in the dispersion model as
six volume sources with unique model IDs (SSFO1, SSFO2, SSFO5, SSF16, SSF17, and SSF18). The
SSF_RC TEU was represented in the dispersion model as nine volume sources with unique model IDs
(SSF03, SSF04, SSFO6, SSFO7, SSF08, SSF09, SSF10, SSF11, and SSF12). The SSF_FB TEU was
represented in the dispersion model as two volume sources with unique model IDs (SSF14 and
SSF15). The SSF_GM TEU was represented in the dispersion model as a single volume source with
unique model ID SSF13. Release parameters for each volume source are presented in Table 3-8.

3.4 Glass Plant Baling (TEU ID: BALING)

Fugitive TAC emissions of glasswool fibers may be generated when removing glass fiber pelts from the
drum collectors or formers and baling them. Small tufts of glasswool fiber can sometimes be seen
falling off a pelt or becoming airborne from displaced air during the baling process. Only a small portion
of the displaced glasswool fiber emitted during the baling process is estimated to leave the glass plant
building. Fugitive emissions from baling are exclusive to GP1, however fugitive TAC emissions from
baling were conservatively estimated for both plants. TAC emission estimates are apportioned
between GP1 and GP2 based on annual fiber production rates that occur in the two plants under
Scenario 2 which is the higher of the two production scenarios.

Glasswool fibers (DEQ Sequence ID 352) do not have a risk-based concentration and therefore the
Baling TEU does not need to be included in the risk assessment. However, emissions from the Line 1
and Line 2 Furnace Bin Vents (discussed in Section 3.6) also vent internally at GP1 and fugitive
emissions from GP1 were included in the dispersion model. MFA reviewed typical baling locations at
GP1 and determined the most likely locations for glasswool fibers to exit the GP1 building are from
two passive roof vents located at the peak of GP1. The total annual and daily TAC emission estimates
for baling and the Line 1 and Line 2 Furnace Bin Vents are shown in Tables 3-1 through 3-4. TAC
emissions from Baling at GP1 were represented in the dispersion model as two distinct volume sources
with unique model IDs (GP1_A and GP1_B). Release parameters for both volume sources are
presented in Table 3-8.
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3.5 Bulking Agent Storage Silos (TEU IDs: SILO1 and SILO2)

The facility uses two storage silos to store fresh bulking agent that is pneumatically conveyed to the
CFUs as needed. Each silo vent is equipped with high efficiency fabric filters for capture and recovery
of bulking agent dust generated during silo filling activities. The Bulking Agent Storage Silos for GP1
and GP2 were represented as two individual volume sources with model IDs SILO1 and SILO2,
respectively. Release parameters for both volume sources are presented in Table 3-8.

3.6 Raw Material Handling (TEU IDs: RMH_BA, RMH_ZN,
RMH_F, RMH_S, RMH_D, RMH_L, and RMH_N)

TAC emissions from raw material handling activities, represented as TEUs RMH_BA, RMH_ZN, RMH_F,
RMH_S, RMH_D, RMH_L, and RMH_N, were combined for purposes of dispersion modeling. Raw
material handling activities occur simultaneously in the same locations at the facility. Annual and daily
TAC emissions from raw material handling were apportioned based on the associated PM emission
factor ratio as shown in Table 3-1 through 3-4.

Emissions generated from raw material transport, storage, and mixing activities are routed to
baghouse BBBH for emissions control. The baghouse BBBH stack was represented in the dispersion
model as a single point source with model ID BBBH. Emissions from batch mix storage at the Line 1
and Line 2 furnace bins are exhausted through cartridge filters that vent inside GP1. MFA determined
the most likely locations for TAC emissions to exit the GP1 building are from two roof vents located at
the peak of GP1. Emissions from the