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SECTION 1
INTRODUCTION

1.1 BACKGROUND

The purpose of this test program was to assist EPA in the development of emission factors for

selected hazardous air pollutants (HAPs) emitted from several processes associated with the wood
products industry. Roy F. Weston, Inc. (WESTON) was contracted to conduct the air emissions
testing at Georgia-Pacific Corporation (G-P} in Vienna, Georgia during January 18 to January 23,
1993. The processes that were tested include:

s Surface dryer and core dryer cyclones (Stacks 1 and 2, respectively);

s Particleboard press - 3 roof vents (Stacks 3, 4, and 5).

A detailed description of the processes is presented in Section 2. A summary of the emission
results is presented in Section 3. Parameters and sampling locations are further discussed in
Section 4. Descriptions of sampling and analytical methods are incluQed in Section 5. Quality
control measures employed during this program are described in Section 6. Appendices A-D

contain information for verification of this report.

1.2 PROGRAM OBJECTIVES

The objectives of the test program were to:

¢ Colilect valid, representative samples during normal process operation conditions of the
sources to be evaluated.

» Measure the emissions of aldehyde/ketones, carbon monoxide, condensible particulate,
nitrogen oxides, PM,,, semivolatile organics, total hydrocarbons, total particulate matter, and
volatile organics, at two dryer cyclones.

¢ Measure aldehyde/ketones, condensible particulate, PM,,, and total hydrocarbon, emissions
from the press vents (3 locations). '

e QObtain sufficient process information to assess representative operating
conditions.

e Document all data in a comprehensive report.

1-1




1.3 KEY PERSONNEL

Figure 1-1 presents the organization and major lines of communication for this test program.

1.4 OUTLINE OF TEST PROGRAM

The types of samples collected were dependent on the location being evaluated. Pollutants that

were measured include:

Particulate matter
Semivolatile organics
Total hydrocarbons
Volatile organics

Aldetiyde/ketones
Carbon monoxide
Condensible particulate
Nitrogen Oxides (NO,)
* PM,,

Table 1-1 is a test log which presents the sampling locations, emissions measured, test dates,

types of sampling, and run numbers.
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TABLE 1-1
Test Log
Rup NumberiTest Date\Clock Time
Repetition
SamplingL Enissions M Type of Sampling -
1 2 3

Adderycie s’ i thod 0011 ar-SL-Mo0LL-1 OP-31- MO0 -2 Or-51-MOM1L-3
Ketoaa L9 (139 -1922) VIO ($40-930) /20 (1335 1300y
Carton. hiethod 10 GP-SL-CEM~1 ar-31-CEM-2 OP-3L-CEM-}
Mowczide 18 (W= iU LY (1135~ 423) /19 (L430- 1845)
Nitoges Mathed TE QF -31-CHM-1 G -1 -CHM=~1 Or-31=CBM-1
Crades Uik (-5 V19 (1135=1423) LAY (1450 [545)
Partcalam & Method 4702 OP =51 =820 - | GP=31=-M201-2 OP-3|-MS202-3
Condesmibles VLS (170 1234) W1 {1520-1630) 1721 (857 -1056)
PMID Methad 20LA OF -3 -MIOLA-1 QP -31-MIMA~-1 GP-SL-MIOLA—4

1P (1130 1304} 120 (1T Ty 121 (V35— 1180}
Semivolatile Method 0010 GPF=31=MOBO-1 GP=$1-MOW0-2 OF-51-MO0N0-3
HAP1 19 (130~ 1229) 1720 (928~ L144) L0 {1605-1930) -
Tetal Mathod 234 OP-SL-CHM=1 oP-31-CEM-3 OP-31=-CEM-1
Hydrom rboss LY (130~ 1115) 19 (L133- 1Y) VL9 (L430-1845)
Volatile Mezhod BOS0 QPF—3L - MODO- L QP -351—-MOBO-~2 QP =31 - MOEO-3
HAP 19 (ST - UL V20 (P9~ 1119) 1120 (1612 -1T49)
Abde leyde-w Metiod 0011 GP-£2-p00LL- L AP-33-MDL-2 . GP-SI-MOAL-3
Ketomen IF{LI3] -Lée4) 120 (533-3R) L/20 (1678 -182T)
Casbom Method10- - GP-31-CEM-1 ar-32-CEM-1 OP-32-CEM~3
Monamide 1720 (XM £ 199} /20 (1215= 163T) /20 (1700 - 2040
Nitrogen Mthod TE OP-31-CEM-L ar-31-CEM-1 QP -52-CEM-)
Oniden 120 (EM0- 1 18) /20 (12L5~ 1435) 120 (1700 2040)
Faroulate & vhethod H201 Or-351-m5203~-1 OP-31-MNZ02-1 or-32-M5201-3
Condermibics 19 (1620 1740) 119 (1732~ 1843) /2L (835 - LE85)
PMLO Method 201A OP~32-MImA=-L OF=-5I-M20LA-2 OP-51-M20LA-3

1% (1143 1300} 1720 {1812 - 1901) 120 (1210- 1427}
Seam rvola tibe Mok teoal 0018 OF =32 =M005- 1 OPF-32-MONG~-1 OGP =32 MOR0-3
HAPs 19230 147) 1720 (P15~ 1302) L120(1620-2022)
Totsid Method 21A QF-52-CEM-1 ar-31-CEM-~1 OF-351-CEM-3
Hyxirexa riswe 120 (K% - 1185) 120 (1213= L43S) L/20 (1700 240) ’
Volatila Mathod 0030 OF -32 - MOMO~ L QP-52-MODM-1 TP -57- MBG-3
HAPY LAY (K30 - M) 120 (18- 1101) 20 (1624 -1739)
Aldehydey Jelethod 00LL OP-33-MOME-1 QP53 MO0IL -2 TP =33-MOOLL-3
Katonm L/22 (1603 - 193E) W12 {L$30 ~2038} VI {M3-1017)
PMLO & e thod 20LAR ar=-53-MIMA-1
Condemibles vR (ya-131)
Totel Sebethvodt 254 OGP =13~ M2 -2 OF = 33=MIN =3 OP =33 =ML+
Hydroorbons L/22 (1440-1435) 1122 (1930-210T) L/23 (38 - 1030}
Adde rydey’ Micrsod 0011 TP -%4- p00i1 -1 QP -34-MO0L 4 -7 OP =354 =MORL-)
Kz tones L/22 (1403 -1536) U2 {1930 -2038) LZ3{343-101T)
FMic & Mathod 201A202 GP 54~ MIOLA =L
Condemubles v (¥i3-190)
Toen) Metyod 234 OF =54~ MIA~1 OP-34—MiI3A -1 GP—-S4-M2IA -4
Hydroortoss. W22 {1440 -1835) V22 (1930-2107) VR (33— 1)
Aldces Ml thod D04 L aP-33~-MOOIL-L OF-$3-MO0LL -2 QP-53-mO01-3
Katosas L/22 (16051834} 1122 (19902058 1723 (843~ 1017}
rMI0 & Wit thad LA OF =33~ MINA~ 1 3
Condemtidas 1722 (Y13 1Y)
Totnd Method 254 OP~-33~MAA-1 OP-33-M2A -3 GP-35-M2ISA -4
Hiyroos ross L/22 (£440-1635) 122 (1990 -2107) /23 (838 - 105G)

~
L9~ Agm =P G- Prophaming - ¢
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SECTION 2
PROCESS DESCRIPTION AND OPERATION

The following sections describe the particleboard manufacturing process and the process
operation during testing at Georgia-Pacific. First, a description of the process is presented.

Then, process operation during the test are described.

2.1 PROCESS DESCRIPTION AND OPERATION
Three grades of particleboard are produced at the plant, with the lowest grade being used for

underlayment and decking, and the highest grade being used in the manufacture of furniture.

Figure 2-1 is a flow diagram of tﬁe particleboard manufacturing process at Facility C. Emission
sources tested at the facility are indicated as S1, S2, S3, S4, and S5 on Figure 2-1. Planer
shavings, plywood trim, sawdust, and whole tree chips are received at the plant by truck. The
trucks empty the material onto a conveyor, and the newly arrived wood is screened to remove
large pieces. An operator then positions a pivoting boom conveyor to pile the screened material
according to moisture content, particle size, and wood type. Relatively dry material is piled
under a three-sided enclosure. Material with a higher moisture content is piled outdoors. A
front-end loader loads material from these piles onto a conveyor that leads to the milling and
drying (M&D).building. The ratio of moisture contents and wood types are predetermined such
that the front-end loader operator will take varying amounts of raw material from different piles
to achieve an average moisture content (generally around 14 percent) and wood species mix

(typically all pine, or six parts pine to one part hardwood).

When the material reaches the M&D area, it first passes through two screens that separate the
wood into three cuts. The largest and middle size cuts are sent to the mills for further size
reduction. The smallest cut (fines) bypasses the mills. The material that is to be reduced further
is fed into either the Pallman mills or the Bauer mills, depending on the type of product being
made at the time. The Pallman mills produce a coarser particle for lower grade boards or core

material. The Bauer mills generate much finer particles for higher quality boards and face

2-1
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A

material. Steam may be injected into either type of mill if a fibery, spongy material is needed.

Steam is not added if a finer, more powdery product is desired.

The freshly milled face material, along with the fines from the screens, passes through a
blowpipe to a cyclone that removes any remaining oversized material before the face material
enters the face dryer. The oversized material is recycled to the mills. Similarly, the freshly
milled core material passes through a cyclone prior to entering the core dryer. Both the face and
core dryers are identical McConnell wood-fired triple-pass rotary dryers, located inside the M&D
building. The moisture content of the material leaving the face dryer ranged from 6 to ¢ percent,
with an average of 7 percent during the test program. The moisture content of the material
leaving the core dryer ranged from 4 to 8 percent, with an average of 6 percent during the test

program.

The dried particles from each dryer are collected in a separate dedicated primary cyclone.
Generally, the collected particles are then conveyed directly to the face material and core material
dry storage bins in the blending and forming (B&F) building. However, when the mill is
producing its highest-grade board, "microfine," the dried particles are screened once more before

being conveyed to the dry bins.

From the dry bins, the face and core materials are conveyed to the two face blenders and the two
core blenders, respectively, where they are mixed with the appropriate amounts of urea-
formaldehyde resin, wax, and formaldehyde scavenger. The scavenger is added to help reduce

formaldehyde emissions.

The resinated particles are then transferred to the two face and two core forming heads. The
forming heads are arranged to produce a three-layer board with a core layer between two layers
of face material. The forming heads lay down a continuous mat on the cauls moving below.
Each caul is designed to carry a single mat that will fit into one of the press openings. The cauls
are butted end to end as they pass under the forming heads. When the first caul passes from
beneath the forming heads, it reaches a faster-moving conveyor that pulls the caul and its mat

away from the next caul, thus separating the continuous mat into individual mats.

2-3




The newly separated mats then go to the prepress where they are compressed slightly at a
temperature of 54°C (130‘;F) to consolidate the mats prior to trimming and final pressing. After
the mats exit the prepress, first the sides and then the back and front ends of the mat are
trimmed. After trimming, each mat measures approximatciy 135 cm x 757 cm

(52.25 in. x 298 in). The trimmed material is recycled into the process.

The trimmed mats then are fed into the press loader. The loader holds 14 mats, which are loaded
into the 14-opening, steam-heated press simultaneously. The press cycle consists of five stages:
(1) loading the mats, (2) closing the press, (3) raising the pressure to'the prescribed maximum,
(4) decompressing to a much lower pressure and holding it for a prescribed length of time, and
(5) full decompression followed by opening of the press. During the decompression and opening
of the press, a dense, blue-gray plume escapes and is exhausted through three vents above the
press. Press cycle time varies to account for variations in board thickness, board density,
moisture content, and resin content. However, .t.h(-:mpréss gencfally ob;:rates at ar rtemperat.urc of
154°C (310°F), a maximum pressure of 16,200 kilopascals (kPa) (2,350 pounds per square inch
[psil), and a holding pressure of 3,450 kPa (500 psi) regardless of board thickness or other

factors.

As the next press load is entering the press, the previous load exits onto the press unloader. The -

unloader accepts all 14 presscd boards simultaneously and releases them one-by-one to the board
cooler. The fan-type board cooler accepts the hot boards and retains them in an upright position
for five press loads (15 to 30 minutes or more depending on the press cycle and the continuity

of the process). As a new board enters the cooler, the oldest board is released.

As boards are released from the cooler, they are conveyed to an automatic stacker that
accumulates a specified number of boards and then releases the stack to be carried by forklift to
a holding area. Later, the boards are finished by trimming, sanding on both sides, and cutting
into sizes specified by the customer. The finished boards are then bundled and packaged for

shipping.
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2.2 PROCESS OPERATION DURING TESTING

The test program at Vienna consisted of taking emissions measurements from five emission

points: the face particle dryer primary cyclone outlet, the core particle dryer primary cyclone

outlet, and three particleboard press vents (designated as loader, press, and unloader).

Emissions from the two dryers and the press vents are uncontrolled. The primary cyclones serve
as product recovery devices and are not considered to be add-on emission control devices.
Emissions from the press are vented through three uncontrolled roof vents: one above the press
loader, one above the press itself, and one above the press unloader. All three vents were
sampled simultaneously to obtain the particleboard press emission rates. According to plant
personnel, these three vents exhaust approximately 98 percent of the emissions from the press.
Partitions in the rafters of the building serve as a hood above the press to aid in capturing the
press emissions. However, some emissions from the press escape this hood and are released
through other general building exhaust fans or doorways. The number and location of open doors

and the prevailing wind direction would affect the capture efficiency of this hood arrangement.

2.2.1 Face Dryer
In general, the face dryer operated normally during the test. Only two test interruptions occurred,

neither of which was due to a problem with the dryer. The nature of the interruptions and the
test runs during which they occurred are provided in Table 2-1. According to plant personnel,
the process interruptions cited in Table 2-1 are routine occurrences. The interruption on

January 21 due to a thunderstorm did not affect the process; the dryer continued to run normally.

TABLE 2-1. FACE DRYER (S81) TEST INTERRUPTIONS

Testing Test runs affected

Day | down time Reason for test interruption

1/19 | 09:00-09:14 M0010, Run 1 Side trim conveyor down; face material
dry bin full; operator had to shut down
face dryer

1721 09:45-10:35 M5/202, Run 3 Thunderstorm; test crew had to come

M201A, Run 4 down from stack; process not affected
2-5




The following parameters were monitored throughout the test and were logged at ten minute
intervals:

Time;

Dryer inlet particle moisture content (%);

Dryer outlet particle moisture content (%);

Dryer inlet gas temperature (°F);

Dryer outlet gas temperature (°F);

Dryer particle throughput (Ib/hr); and

Particle feed to the former (lb/hr).
Dryer process data log sheets and plant records containing the raw data can' be found in

Appendix E.

Table 2-2 summarizes the process rates and operating temperatures for each test run. The dryer
throughput was measured using scales located on the conveyor belt that transferred the dried
material to the B&F building. The dryer throughput rate was displayed on a digital readout that
fluctuated rapidly, making it impractical to read a given value to more than the nearest thousand
pounds. However, readings from the display were taken every ten minutes for the duration of
each test run and averaged to obtain the average throughput for that run. According to plant
personnel, the display fluctuates because the scales are small and material is not spread uniformly
on the conveyor. The production rates do not include data taken during test interruptions. The
average dryer inlet moisture content over all the dryer test runs was 17 percent. The average

dryer outlet moisture content over all the dryer test runs was 7 percent.

2.2.2 Core Dryer
During testing of the core dryer there were five test interruptions, none of which was due
to a problem with the dryer. The nature of the interruptions and the test runs during which they
occurred are provided in Table 2-3. According to plant personnel, the process interruptions cited
| in Table 2-3 are routine occurrences. The interruption on January 21 due to a thunderstorm did

not affect the process; the dryer continued to run normally.
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TABLE 2-2. FACE DRYER (S1) PROCESS RATES DURING TESTING

Average temperature Throughput®
Inlet Oudet Range Average
Test method |Run No.|Dae | C F C F Ib/hr kg/hr lb/hr | kg/hr
M5/202 1 1118 | 752 | 167 | 44.8 | 113 |28,000-34,000| 13,000-15,000 | 30,000 | 14,000
2 1/19 | 120 | 248 | 53.6 | 128 |21,000-39,000 10,000-18,000 | 32,000 | 15,000
3 1721 | 117 | 242 | 49.6 | 121 |25,000-34,000| 11,000-15,000 | 30,000 | 14,000
MO010 1 1/19 | 112 | 233 | 54.4 | 130G {18,000-38,000( 8,000-17,000 | 29,000 { 13,000
2 1720 | 118 | 244 | 49.7 | 121 |16,000-32,000{ 7,000-15,000 | 29,000 | 13,000
3 1720 | 131 | 268 | 51.7 | 125 [20,000-38,000| 9,000-17,000 | 27,000 | 12,000
M(011 1 1/19 | 956 | 204 | 51.4 | 125 |12,000-34,000( 5,000-15,000 | 26,000 | 12,000
2 120 | 109 | 228 | 48.8 | 120 {16,000-36,000| 7,000-16,000 | 28,000 | 13,000
3 17201 137 | 278 | 54.2 | 130 |11,000-26,000| 5,000-12,000 | 22,000 | 10,000
MO0030 1 1719 | 117 ) 243 | 55.8 | 132 |18,000-38,000| 8,000-17,000 | 29,000 | 13,000
2 1720 | 127 | 260 | 50.4 | 123 |23,000-32,000( 10,000-15,000 | 29,000 | 13,000
3 120 | 132 | 270 | 51.6 | 125 |22,000-38,000] 10,000-17,000 | 28,000 | 13,000
M20iA 1 119{ 103 | 217 | 53.3 | 128 {17,000-37,000( 8,000-17,000 | 28,000 | 13,000
2 1720 | 124 | 256 | 50.9 | 124 |20,000-38,000( 9,000-17,000 | 29,000 | 13,000
3 1720 | 120 | 248 [ 50.0 | 122 |25,000-30,000} 11,000-14,000 | 28,000 | 13,000
4 121 | 105 | 222 | 514 | 124 |25,000-34,000{ 11,000-15,000 | 30,000 | 14,000
*Throughputs are in pounds per hour (Ib/hr) and in kilograms per hour (kg/hr) of dried particles from
the dryer. '
TABLE 2-3. CORE DRYER (82) TEST INTERRUPTIONS
Testing
Day down time Test runs affected Reason for test interruption
1719 09:00-09:14 MO0010, Run 1 Side trim conveyor down; core material dry
M0030, Run 1 bin full; operator had to shut down core
dryer
13:15-13:30 M0010, Run 1 Hole in core material blowpipe; operator had
M201A, Run | to shut down core dryer in order for repair
to be made
14:09-14:25 M201A, Run 1 Hole in another core material blowpipe;
operator had to shut down core dryer in
order for repair to be made
1720 14:50-15:30 MO011, Run 3 Press down for changeover to a different
board thickness; core material dry bin full;
operator had to shut down core dryer
1721 09:45-10:35 M5/202, Run 3 Thunderstorm; test crew had to come down

from stack; process not affected
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The following paramctefs were monitored throughout the test and were logged at ten minute
intervals:

Time;
Dryer inlet particle moisture content (%});
Dryer outlet particle moisture content (%);
Dryer inlet gas temperature (°F);
Dryer outlet gas temperature (°F);
Dryer particle throughput (Ib/hr); and
Particle feed to the former (Ib/hr).
Dryer process data log sheets and plant records containing the raw data can be found in

Appendix E.

Table 2-4 summarizes the process rates and operating temperatures for each test run. The dryer
throughput was measured using scales located on the conveyor belt that transferred the dried
-material to the B&F building. Like the face dryer throughput, the core dryér throughput rate was
displayed on a digital readout that fluctuated rapidly, making it impractical to read a given value
to more than the nearest thousand pounds. However, readings from the display were taken every
ten minutes for the duration of each test run and averaged to obtain the average throughput for
that run. According to plant personnel, the display fluctuates for the same reasons as the face
dryer throughput reading, because the scales are small and material is not spread uniformly on

the conveyor. The production rates do not include data taken during test interruptions. The

average dryer inlet moisture content over all the dryer test runs was 17 percent. The average

dryer outlet moisture content over all the dryer test runs was 6 percent.

2.2.3 Press
The ﬁress operated consistently and smoothly tflroughout the test program. There Iwerc no
interruptions during any of the test runs. However, on several occasions, port changes were of
unusually long duration because maintenance on vap'ous parts of the production line was
performed. These maintenance activities stopped the press temporarily and delayed the start of

the second traverse. The nature of the delays and the test runs during which they occurred are
listed in Table 2-5,
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TABLE 2-4. CORE DRYER (S2) PROCESS RATES DURING TESTING
Average temperature Throughput®
Inlet Outlet Range Average
Test method{ Run No. | Date C F ¢ F Ib/hr kg/hr Ib/hr kg/hr
MS5/202 1 1718 | 231|448 ] 70.1 [ 158 ’ ’ ’ ’
2 1719 | 233 | 452 | 69.8 | 158 | 8,000-29,000 | 4,000-13,000 | 19,000 | 8,600
3 1121 [ 1561 312|732 | 164 | 7,000-25000 | 3,000-11,000 | 14,000 | 6,400
MO0010 1 1719 | 234 [ 453 | 705 | 159 | 9,000-31,000 | 4,000-14,000 | 19,000 | 8,600
2 1720 | 251 | 484 | 67.0 | 153 [ 12,000-28,000 | 5,000-13,000 [ 18,000 | 8200
3 1720 | 235|455 | 724 | 162 { 3,000-23,000 | 1,000-10,000 | 14,000 | 6,400
MO0011 1 1/19 | 236 | 457 | 72.1 | 162 | 13,000-24,000 | 6,000-11,000 | 17,000 | 7,700
2 1720 | 226 | 439 | 64.7 | 148 | 8,000-23,000 | 4,000-10,000 | 16,000 | 7,300
3 1720 182|359 | 726 | 163 | 2,000-15,000 | 1,000-7,000 | 6,000 | 2,700
MO0030 1 1719 [ 209 | 409 | 66.8 | 152 | 9,000-28,000 | 4,000-13,000 | 16,000 | 7,300
2 1720 | 251|483 | 657 | 150 | 14,000-28,000 | 6,000-13,000 | 19,000 | 8,600
3 1720 1252 | 485} 73.0 | 163 | 10,000-23,000 | 5,000-10,000 | 16,000 } 7,300
M201A 1 1719 {239 | 462 | 71.6 | 161 | 9,000-31,000 | 4,000-14,000 | 21,000 | 9,500
2 1720 } 153307 703 | 159 | 6,000-21,000 | 3,000-10,000 | 12,000 | 5,400
3 120 [257 | 494 | 714 | 161 | 2,000-22,000 | 1,000-10,000 [ 15,000 | 6,800

*Throughputs are in pounds per hour (Ib/hr) and in kilograms per hour (kg/hr) of dried particles from the dryer.

*Process data were not taken for this test run due to a miscommunication between the test crew and the
process monitor, Additionally, there was a problem with the sampling equipment that caused this test run to
be invalid.

TABLE 2-5. PRESS (83, S4, S5) TEST INTERRUPTIONS/DELAYS

Testing Test Runs
Day Down Time Affected Reason for Interruption/Delay
1122 11:31-13:05 M201A, Run | Port change and delay due to mat edge
trim problem
16:40-18:00 MOO11, Run | Port change and delay due to press
changeover to a different board thickness
20:25-20:28 MOOI1, Run 2 Port change
1723 ] 09:15-09:47 MO0011, Run 3 Port change and delay due to a problem
* in Milling and Drying

*




The press operator maintains a log with the time of each press opening. This log was marked
to indicate the Ecginning and end of each test run, as well as the beginning and end of port
changes, and was used to determine the number of press openings during each test run.
Periodically, the platen temperature, maximum f)ressurc, and holding pressure were noted to
ensure that the press was operating normally. Platen temperature remained constant at 154°C
(310°F) throughout the test. Maximum pressure remained at 16,200 kPa (2,350 psi), and holding
pressure was steady at 3,450 kPa (500 psi).- The resin content of both the face and core material
was also noted approximately every hour. The resin content of the face material ranged from
3.6 to 8.8 percent, with an average of 8.1 percent over all the press test runs. The resin content
of the core material ranged from 6.3 to 9.9 percent, with an average of 7.5 percent over all the

press test runs.

Press process data log sheets and plant records containing the raw data can be found in

Appendix E.

Table 2-6 summarizes the process rates for each test run. Production rates were calculated by
first calculating the volume of board in cubic feet (ft*) produced per press load. The volume of
board produced per press load was multiplied by the number of press openings during the test
run to get the total volume of board produced during the test run. The total volume of board
produced during the test run was then converted to total square feet (ft%) of three-quarter inch
board produced during the test run. This figure was divided by the time period of the test run
to obtain a production rate in ft* per hour (ft/hr). Production rates do not include data taken
during port changes. The average board density during the test program was 849 kilograms per

cubic meter (kg/m*) or 53 pounds per cubic foot (Ib/ft’).
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TABLE 2-6. PRESS (S3, S4, S5) PROCESS RATES DURING TESTING

Run No. of press | Board thickness, | Board production,
Test method Date No. openings in. ft’/hr*
MO0011 1722 1 7 3/4 17,640
9 9/16
1722 2 10 9/16 10,512
_ 1/23 3 14 9/16 15,895
M201A 1722 1 47 3/4 17,438

*Based on fourteen 135 cm x 757 cm (52.25 in x 298 in) boards

per press opening

f’/hr = square feet of three-quarter inch thick board produced per hour.
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SECTION 3
SUMMARY OF RESULTS

3.1 PRESENTATION _
The tabulated results from all of the testing performed at G-P are presented in this section. The

results are presented in tables which are organized by pollutant group. Refer to the "List of
Tables and Figures" for a cross reference. Detailed results of all the testing can be found in
Appendix A; field and analytical data are provided in Appendix B. The core and surface dryer
sampling locations are referred to as stacks 1 and 2, respectively. The particleboard press

sampling locations are referred to as stacks 3, 4, and 5.

Appendix A presents the raw data tables prepared for each location. They include all compounds
reported by the laboratory with the results uncorrected for field and laboratory contamination and
recovery efficiency. In order for a compound to be determined native to the source evaluated,
and consequently be presented in the summary tables in this section, the following determination
criteria was used:

* target compound concentration must be detected at a level 3 times the field bias blank and
the laboratory blank concentration.

* target compound concentration must be detected at a level 5 times the method detection
limit (MDL) of the analytical instrument.
In cases where a compound was detected, but was below the quantitation limit of the analytical
instrument, the estimated value determined by the laboratory was used. In cases where one
component of an average was reported as a non-detected value by the laboratory, 1/2 the MDL

(method detection limit) was used for that fraction.

3.2 DISCUSSION

3.2.1 Stacks 1 and 2 - Abnormal Operation During Testing

In order to provide suitable sampling locations, stack extensions were installed at all five
emission sources. Each stack extension included straightening vanes to reduce the possibility of

cyclonic flow. It was noted by G-P personnel that the installation of the stacks on the cyclones
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had affected the operation of the cyclones. They noted that there was an increase in the
particulate emissions from stacks I and 2. Evidence of this increase was observed in unusually
high particulate build-up around the cyclones, in lower than average product recovery
(particulate) from the cyclones, and an increase in visible emissions from the cyclone stacks. In
general, abnormal operation of the cyclones should not affect any gaseous pollutant emissions.
The impact on the test results of any abnormal cyclone operation due to the modifications will

be further discussed in the following sections.

3.2.2 Aldehyde/Ketones
Testing for aldehyde/ketone emissions was performed using EPA Method 0011 (M0O11). Table

3-1 summarizes the average aldehyde/ketone emissions. Individual run summaries are presented

in Tables 3-2 through 3-6.

Since the formaldehyde C(;ncentrations at most of the sources were high, the use of thn;:e |
impingcn:s was needed to insure capture in the train. Each impinger reagent was analyzed
separately to verify sample train collection efficiency. The formaldehyde catch in the third
impinger was generally less than ten percent of the catch in the first impinger. Comparison of
the individual impinger analyses demonstrates no significant breakthrough of any of the
compounds of interest except acetone. Measured quantities of most 60mpounds in the final
impingers were near or at reported minimum detection limits. Acetone did not exhibit the same
trend of impinger collection efficiency. It appears that EPA Method 0011 (M0011) may ‘be
inappropriate for quantifying acetone emissions from these sources. Acetone values from the
EPA Method 0030 (VOST) runs for Stacks 1 and 2 averaged 0.0287 and 0.101 pounds per hour,
respectively. Acetone values determined by M0O11 averaged 0.144, and 0.254 pounds per hour
at the same locations, respectively. Acetone is a common laboratory solvent and is also used to
recover particulate and PM,, trains. MO0O11 has not been validated for acetone and previous
sampling efforts under other EPA Work Assignments have reported problems with the use of
MOOI1 to quantify acetone emissions. Although precautions were taken to prevent

contamination, there is a possibility of field or laboratory contamination.
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Table 3-1
ALDEHYDES/KETONES AVERAGE EMISSIONS SUMMARY

ALDEHYDES/KETONES EMISSIONS

Stack ¥

Seack 1

Stack 3

Stack 4

Stack §

FORMALDEHYDE

n-BUTYRALDEHYDE

74.2

229

73.2

METHYL ETHYL KETONE

BENZALDEHYDE

212

278

n-BUTYRALDEHYDE

VALERALDEHYDE

m-TOLUALDER YD

p-TOLUALDEHYDE

0.00222

0.00248

HEXALDEHYDM

0115

065,

064

-0:118

0410

2.5-DIMETHYL BENZALDEHYDE

0.000446

0.000252

0.000464

0.00161

0.00282
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Table 3-2
ALDEHYDES/KETONES TESTS SUMMARY

Test Date

Ram Start Time
Rum Finish Time
Test Train Parameteos
Volume of Dry Gas Sampled, SCF*
Percent Isckenetic
Flue Gas Parameters:
Temperature, Degrees F
Volumetric Air Flow Rates
SCFM*, Dry
ACFM, Wet
ALDEJKETONES EMISSION RESULTS:
FORMALDEHYDE
g per dry std. cubic meter*
by volume, Dry
kilograms per hour
pounds per hour
ACETALDEHYDE
ug per dry std. cubic meter*
ppb by volume, Dy
kilograms per hour
pounds per hour
ACROLEIN
ug per dry std. cubic meter*
- ppb by volume, Dry -
kilograms per hour
pounds per hour
n-BUTYRALDEHYDE
g per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour
BENZALDEHYDE
ug per dry std. cubic meter*
ppb by vohume, Dry
kilograms per hour
pounds per hour
ISOVALERALDEHYDE
pg per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds pet hour
VALERALDEHYDE
pg per dry std. cubic meter®
ppb by volume, Dry
kilograms per hour
pounds per hour
m-TOLUAL DEHYDE
pg per dry std. cubic meter®
Ppb by volume, Dry
kilograms per hour
pounds per hour
HEXALDEHYDE
pg per dry std. cubic meter*
ppb by volume, Dry
* kilograms per hour
pounds per hour
2,5-DIMETHYL BENZALDEHYDE
Bg per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour

* 68 Deg. F (20 C) - 29.92 In. Meroury

*** Above calibration range by < 25%

06/30/94

*+** Non-detectabile results - 1/2 detection limit used in calculations

Stack 1
=51~ = = - Aveage
1/19/93 1/20/93 172093 N/A
1359 340 1355 N/A
1522 950 1500 N/A
44,192 39.839 39.988 N/A
102.4 98.7 954 N/A
127 123 128 126
132 31,546 32,833 32970
39,573 36,628 37,695 37,965
1,678 2,274 1,148 1,700
1,346 1,824 921 1,363
0.0973 0.123 0.0540 0.0949
0.215 0.272 0.141 0.209
101
55
G.00509
0.0112
245 T n.6 469
10.5 333 16.5 20.1
0.00142 0.00421 0.00215 0.00259
0.00313 0.00928 0.00474 0.00572
49.0 104 69.5 742
164 34.7 23,2 24.7
0.00284 0.00564 0.00388 0.00412
0.00627 0.0124 0.00855 0.00909
113 100 70.5 96.4
26,8 22.8 16.0 219
0.00686 0,00545 0.00393 0.00541
0.0151 0.0120 0.00867 00119
26.0
7.27
0.00148
0.00326
145
N 404
0.00808
0.0178
9.5
1.93
0.000556
0.00123
929
22.3
0.00523
0.0115
3.52
0.632
0.000202
0.000446
**  Estimated results {i.¢., the corresponding response was below calibration range, but above established detection limit)
3-4
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ALDEHYDES/KETONES TESTS SUMMARY

Table 3-3

Stack 2

GP-82-M0011:1
Test Date 11993

Run Start Time 1532
Ram Finish Time 1644

Test Train Parameters;
Volume of Dry Gas Sampled, SCF* 37308
Pacent Isokenetic 101.9
Elus Gas Parameters:
Tenperature, Degrees F 155
Volumetric Air Flow Rates
SCFM*, Dry 30,870
ACFM, Wet : 38,629
ALDE/KETONES EMISSION RESULTS:
FORMALDEHYDE
pg per dry std. cubic meter* ’ 3,042

ACETALDEHYDE

#g per dry std. cubic meter*

ppb by volurne, Dry

kilograms per hour

pounds per hour
ACROLEIN

ng per dry std. cubic meter*

ppb by volume, Dry

kilograms per hour

poiunds per hour
n-BUTYRALDEHYDE

pg per dry std. cubic meter*

ppb by volume, Dry

kilograms per hour

pounds per hour
BENZALDEHYDE

Jg pet dry std. cubic meter®

ppb by volume, Dry

kilograms per hour

pounds per hour
ISOVALERALDEHYDE

g per dry std. cubic meter*

ppb by volume, Dry

kilograms per hour

pounds per hour
VALERALDEHYDE

§g per dry std. cubic meter®

ppb by volume, Dry

kilograms per hour

pourds per hout
m-TOLUALDEHYDE

1g per dry std. cubic meter*

ppt by volume, Dry

kilograms per hour

pounds per hour
HEXALDEHYDE

jg pex dry std. cubic meter* 454

ppb by volume, Dry 109

kilograms per hour 0.0238

pounds per hour 0.0525

2,5-DIMETHYL BENZALDEHYDE
g per dry std. cubic meter* 4.61
ppb by volume, Dry 0.827
kilograms per hour 0.000242
pounds per hour 0.000533

*  68Deg. F (20C) - 29.92 In. Mercury

»s  Estimated results (i.¢., the corresponding response was below calibration tange, but ahove established detection limit.)

*»+  Abave calibration range by < 25%
++++ Non-detectable results - 1/2 detection limit used in calculations

1/20/93

833
952

36466
101.2

143

30,381
35,967

2,710
2,173

0.308

1/20/93

142§
1627

40.457
100.0

151

34,000
41,266

N/A

N/A
N/A

N/A
N/A

150

31,780
385954

2,638
2,115
0.142
0.312

308
§68
0.0168
0.0371

99.7
42.7
0.00537
0.0119

229
76.3
0.0123
0.0270

212
48.1
00113
0.0249

410
11.5
0.00218
0.00480

278
77.8
0.0150
0.0332

135

2.69
0.000720
0.0015%

13
0.0296
0.0652

215
0.386
0.000114
0.000252
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Table 34
ALDEHYDES/KETONES TESTS SUMMARY

Stack 3

Test Date

Run Start Time
Rumn Finish Time

Test Train Parameters:

Volume of Dry Gas Sampled, SCF*

Percent Izokenctic
Elue Gas Parameters;
Temperatire, Degrees
Velumetric Air Flow Rates
SCFM*, Dry
ACFM, Wet

ALDE/KETONES EMISSION RESULTS:

FORMALDEHYDE
pg per dry std. cubic meter®
ppb by volume, Dry
kilogtams per hour
pounds per hour
ACETALDEHYDE
g per dry std. cubic meter®
ppb by volume, Dry
kilograms per hour
pounds per hour
ACROLEIN

g per dry std. cubic meter®

ppb by vehane, Dry

kilograms per hour

pounds per hour
ACETONE

g per dry std. cubic meter*

ppb by velume, Dry

kilograrms per hour

pounds per hour
n-BUTYRALDEHYDE

kg per dry std. cubic meter*

ppb by volume, Dry

kilograms per hour

pourxds per hour
BENZALDEHYDE

g per dry sid. cubic meter*

ppb by volume, Dry

kilograms per hour

pounds per hour

prb by volume, Dry
kilograms per hour
pounds per hour
VALERALDEHYDE
pg per dry std. cubic meter®
ppb by volume, Dry
kilograms per hour
pounids per hour
HEXAI DEHYDE
g per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour

2,5-DIMETHYL BENZALDEHYDE

g per dry std. cubic meter™
ppb by velume, Dry
kilograms per hour

pounds per hour

*  68Deg F (20 C) - 20.92 In. Mercury

**  Estimated results {i.e., the

1722193

1605
1836

54,412
98.2

83

41,927
4333

wzs below calibration range, but above established detection limit.)

corresponding
*** Non-detectable results - 1/2 detection limit used in calculations

112293

1950
2056

47.743
98.4

78

44,065
45,392

215
0000576 *9*
000127:90¢

75,1
21.0
0.00563
0.0124

328
8.9
0.0245
0.0542

498
0.854
0.000373
0.000822

.

1/23r93

845
1007

47.037
101.8

66

41,966
41,824

67.6
29.0.

0.00482

0.0106

in

0.0264
0.0583

59.6
19.9
0.00425
0.00937

WA

N/A
NiA

N/A
NIA

76

42,653
43516

10,02t
8,036
0.726
1.60

310
169
0.0224
0.0493

54.9
23.5
0.00395
0.00871

351
146
0.0254
0.0560

732
24.4
0.06527
00116

58.6
13.3
0.00422
0.00930

193
1.10
0.000281
0.000619

110
30.8
0.00795
0.0175

402
96.5
0.0250
0.0640

287
0.515
0.000210
0.0004 64
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Table 3-5
ALDEHYDES/KETONES TESTS SUMMARY
Stack 4
-S54 - -84 S . Average
Test Date 1/22/93 1/22/93 1/23/93 N/A
Raun Start Time 1605 1950 845 N/A
Ram Finish Time 1836 2056 1017 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 58.687 51.154 52929 N/A
Percent Isokenetic 101.6 1024 100.2 N/A
Flue Gag Parameters:
Temperature, Degrees F B6 ’ 82 £ 79
Volumetric Air Flow Rates
SCFM*, Dry 37,355 38,780 40,982 39,039
ACFM, Wet 38,867 40,175 41,164 40,069
ALDE/KETONES EMISSION RESULTS;
FORMALDEHYDE
ug per dry std. cubic meter* 19,579 18,397 20,248 19,408
ppb by volume, Dry 15,700 14,752 16,236 15,563
kitograms per hour 1.24 1.21 141 1.2
pounds per hour 2.74 267 3n 2.84
ACETALDEHYDE
1g per dry std. cubic meter® gg?r ;’; 8
pb by velume, Dry
. kilograms per hour 0.0264 0.0465
pounds per hour 0.0583 0.102
ACROLEIN
Ug per dry std. cubic meter® 127 102
ppb by volume, Dry 54.4 43.6
kilograms per hour 0.00884 0.00677
potands per hour 0.0195 0.0149
ACETONE
g per dry etd. cubic meter* 500 656
Ppb by votume, Dry 207 272
kilograms per hour 0.0348 0.0432
pourds per hour 0.0768 0.0953
n-BUTYRALDEHYDE
BE per dry std. cubic meter® 144 108 115 122
ppb by volume, Dry 43.0 36.1 384 40.8
kilograms per hour 0.00913 0.00M3 0.00802 0.00809
pounds per hour 0.0201 0.0157 G.o177 0.0178
BENZALDEHYDE
ug per dry std. cubic meter* 129 95.4 118 114
ppb by vohumne, Dry 29.2 21.6 26.7 25.8
kilograms per hour 0.00817 0.00629 000819 0.00755
pounds per howtt 0.0180 0.0139 0.0181 0.0166
ISOVALERALDEHYDE
Hg per dry sid. cubic meter® T.Sg gssg
ppb by volume, Dry 21 :
kiln;rymm per hour 0.000454 0.00233
poimds per hour 0.00109 0.00514
VALERALDEHYDE
12 Per dry std. cubic meter® 76 1659 204 216
PPb by volume, Dry 771 472 56.9 504
kilograms per hour 0.0175 0.0111 0.0142 0.0143
Pouhds per hour 0.0385 0.0245 0.0313 0.0315
p-TOLUALDEHYDE
g per dry std. cubic meter* 1.41 41.5 14.5
ppb by volurne, Dry 0,282 8.30 2.90
kilograms per hour 0.0000928 0.00289 0.00101
potinds per hour 0.000205 0.00637 0.00222
: 909 655 854 806
g Per dry std, cubic meter® N
Ppb by volume, Dry 218 157 205 194
kilograms pex hour 0.0577 0.0432 0.0595 0.0534
Pounds per hour . 0.127 0.0951 0.131 0.118
2,5-DIMETHYL BENZALDEHYDE
g per dry std. cubic Mmeter* 127 5.55 14.6 11.0
ppb by volume, Dry 2.28 0.996 2.62 1.97
kitograms per hour 0.000808 0.000366 0.00102 0000730
pounds per hour 0.00178 0.000806 0.00224 0.00161
* 68 Deg. F (20 C) — 29.92 In. Mercury o
**  Estirated results (i.c., the corresponding respanse was below caalibration range, but above detection limit.)
***  Above calibration range by < 25%
*e** Non.detectable results - 1/2 detection limit used in calculations
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ALDERYDES/KETONES TESTS SUMMARY
Stack §

Table 3-6

-
.

Test Date

Run Start Time

Run Finish Time

Test Train Parameters:

Volume of Dry Gas Sampled, SCF*

Percent Isokenetic
Elue Gas Pammneters:
Temperature, Degrees F
Volumetric Air Flow Rates
SCFM*®, Dry
ACFM, Wet

ALDEJ/KETONES EMISSION RESUL TS:

FORMALDEHYDE
g per dry std. cubic meter®
ppb by volume, Dry
kilograms per hour
pounds per hour
ACETALDEHYDE
g per dry std. cubic meter®
ppb by volume, Dry
kilograms per hour
potthds per hour
ACROLEIN
ng per dry std. cubic meter*
Ppb by volume, Dry
kilograms per hour
pounds per hour
ACETONE
pg per dry std. cubic meter
ppb by volume, Dry
kilograns per hour
pounds per hour
n-BUTYRALDEHYDE
P per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour
BENZAI DEHYDE
ng per dry std. cubic meter*

ISOVALERALDEHYDE
ug per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour
VALERALDEHYDE
Hg per dry st cubic meter®
ppb by volume, Dry
kilograms per hour
pounds per hour
p-TOLUALDEHYDE
1g per dry std. cubic meter®
ppb by volimne, Dry
kilograms per hour
pounds per hour
HEXALDEHYDE
g per dry std cubic meter*
ppb by volume, Dry
kilograms per hour
pounds per hour

2,5-DIMETHYL BENZALDEHYDE

ug per dry std. cubic meter*
ppb by volume, Dry
kilograms per hour

68 Deg. F (20.C) - 29.92 In. Mereury

Estimated results {i.c., the

1722193

1605
1836

51.8758
%9.1

B4

38,715
40,175

855

0.0562
0.124

304
546
0.00200
0.0044)

*** Non-detectable results - 1/2 detection limit used in calculations

1/122/93

1950
2058

47.508
100.4

80

42,005
43,308

11.3

0.000839
0.00185

response was below calibration renge, but sbove detection limit.)

1/23193

845
1017

46.594
%8.3

43

0.0529
0117

13.9

2.50
0.000990
0.00218

N/A

N/A
NIA

N/A
N/A

77

40,880
41,840

15,908
12,756
1.10
243

1,680

916
0.11%
0.263

85.7
36.7
0.00602
0.0133

226
00378
0.0833

94,1
314
0.00653
0.0144

105
3.7
0.00725
0.0160

58.1
16.2
0.00399
0.00879

215
63.0
0.0156
0.0344

164

0.00113
0.00248

724
174
0.0500
0.110

18.7
1,36
0.00128
0.00282
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The sample volume for the M0O11 runs performed at stacks 1 and 2 were less than the minimum
of 45 cubic feet required in the method. This sample volume requirement 1s intended to ensure
the capture of enough sample for detection of target analytes. Most analytes measured at stacks
1 and 2 were greater than 'the detection limits and those compounds that were below detection
limits were not detected in the samples taken at stacks 3, 4, and 5. Based on the laboratory
results, this reduced sample volume had no negative impact on' the data quality. All sample

volumes for stacks 3, 4, and 5 were at least 45 cubic feet.

Since the aldehyde/ketone compounds are primarily gaseous, abnormal operation of the cyclones
should not have had any significant effect on the M0011 test results. The results are judged to

be correct as reported.

3.2.3 Particulate and Condensibles
An EPA Method 5/202 (M5/202) sample train was used to determine the particulate and

condensible particulate emissions at stack 1 and stack 2 sampling locations. The average
particulate and condensible particulate emissions are summarized in Table 3-7. Tables 3-8 and

3-9 summarize the individual runs.

The abnormal operation of the cyclone during the particulate tests would bias the results high.

Quantifying the bias of the results is impossible without further study.

The particulate emission rate for Run GP-S1-M5/202 performed at the stack 1 sampling location
should be identified as an outlier. The emission rate is 15 times higher than the other two runs
performed. The inci‘ease can be attributed to abnormal operation of the cyclone. The cyclone
was operating at a high excess air rate. Air was entering the cyclone through the fire dump duct.
This problem was corrected prior to all other runs performed at stacks 1 ana 2. The fire dump
duct was temporarily sealed with cardboard and duct tape after the first test run. Condensible

particulate emissions should not be affected and are judged correct as reported.

3-9
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Table 3-8

PARTICULATE & CONDENSIBLE PARTICULATE TESTS SUMMARY

Stack 1
*i
z -1 - - Average
Test Date 1/18/93 1/19/93 1/21/93 N/A
Run Start Time 1750 1520 857 N/A
Run Finish Time 1854 1630 1056 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 33.347 40.276 38.448 N/A
Percent Isokenetic 9.7 101.% 99.1 N/a
Flue Gas Parameters:
Temperature, Degrees F 115 128 128 124
Volumetric Air Flow Rates
SCFM*, Dry 31,933 33,570 32,976 32,826
ACFM, Wet 35,643 39,255 37.880 37,593
PARTICULATE RESULTS;
- Fitterable
Concentration, grains/DSCF* 1.12 ** 0.0714 0.0688 0.0701 =™
Emission Rate, kilograms/hour 139 &+ 9.32 8.82 9.07 =
Emission Rate, pounds/hour 306 ** 20.6 19.4 200 ™
Extractable Condensibles
Concentration, grains/DSCF* 0.00222 0.000651 0,000201 0.00103
Emission Rate, kilograms/hour 0.276 00850 0.0257 0.129
Emission Rate, poundshour 0.608 0,187 0.0567 0.285
Nou-Extractabile Condensibles
Concentration, grains/DSCF* 0.00111 0.000421 0.000923 0.000811
Emission Rate, kilograms/hour 0.138 0.0550 0.118 0.103
Emission Rate, pounds/hour 0.304 0.121 0.261 0.228
Total Particalate
Concentration, grains/DSCF* [.12 *= 0.6725 0.069% 0.0712 ***
Emission Rate, kilograms/hour 13G »+ 9.46 B.96 g1 ™
Emission Rate, poumds/hour 307 ** 20.9 19.8 20.3 ™™
* 68 Deg. F (20 C) — 29.92 In. Mercury
**  Qutlier
*++ gverage of Runs 2 & 3
=
%
0630194 3-11 m5-202\s0nis1m52025.wk3




TABLE 3-9

PARTICULATE & CONDENSIBLE PARTICULATE TESTS SUMMARY

Stack 2
GP~S2-M5202-1 GP-52-M5R02—2 CP—S2-M5/202—-3 Average
Test Date . 171943 172093 172193 N/A
19
Ruop Start Time 1620 1732 355 N/A
Run Finish Time 1740 . 1843 1055 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 37.042 39.542 40.23 N/A
Percent Isokenetic 95.7 100.2 101.0 N/A
Flue Gas Parameters:
Teraperature, Degrees F . 159 153 152 155 |_
Volumertric Air Flow Rates
SCFM*. Dry T : 33,672 ' 1070 : 33.838 : 33,863 -
ACFM., Wet 41,933 4.7 40,886 41,379
PARTICULATE RESULTS:

Filterable -
Concentration. grains/DSCF* 0.0681 0.1017 0.156 0108
Emission Rate, kilograms/hour 8.92 13.5 20.5 143
Emission Rate, poundshour 19.7 29.7 452 31.5

Extractable Condensibles
Concentration. grains/DSCF* 0.00110 0.00137 0.00276 0.00174
Emission Rate. kilograms/hour 0.144 0.181 0.363 0.229
Emission Rate. poundshour 0317 0.399 0.801 0.506

Noo—Erxtractable Condensibles
Concentration, grains/DSCF* 0.00106 0.00109 0.000614 0.000921
Emission Rate, kilograms/hour '0.138 0.145 0.0807 0.121
Emission Rate, poundshour 0.305 0.319 0.178 0.268

Total Particolate
Concentralion. grains/DSCF* 0.0703 0.104 0.159 0.111
Emission Rate. kilograms/hour 9.20 138 209 14.6
Emission Rate, poundshour 20.3 30.4 ) 46.2 . 323

* 68 Deg. F (20 C} —~ 29.92 In. Mercury
3-12
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3.24 PM,
The PM,, emissions from stacks 1 and 2 were determined using an EPA Method 201 A constant
rate sample train. The PM,, and condensible particulate emissions from stacks 3, 4, and 5 were
determined using an EPA Method 201A/202 sample train. The average PM,, emissions from
stacks 1 through 5 and condensible particulate emissions from stacks 3, 4, and 5 are summarized
in Table 3-7. Individual run summaries are presented in Tables 3-10 through 3-12. The sample
train from run GP-S1-M201A-3 did not meet acceptable post-test leak check requirements. An

additional run was performed to replace this unacceptable run.

PM,, emissions, in general, would be less affected by abnormal cyclone operation than total
suspended particulate emissions. Particles less than 2 pm will tend to behave like gaseous
emissions, while particles between 2 and 10 um will behave more like the TSP. Since the actual
size(s) of the measured PM,, emissions can not be determined the reported values should be

considered estimates due to the abnormal operation at the cyclones.

3.2.5 Semivolatile Organics

Semivolatile organic samples were collected at the stack 1 and 2 sampling locations using EPA
Method 0010 (M0010). Pinenes were the most abundant compounds detected. The average
semivolatile organics emissions are summarized in Table 3-13. Tables 3-14 and 3-15 summarize

the individuval runs.

Benzyl chloride could not be detected on the GC due to early elution from the column. For
stacks | and 2, the a-pinene, B-pinene and o-terpineol were above the high point of the
calibration curve and so the results were estimated. The p-cymene results for stack 2 were above

the calibration curve and, therefore, were estimated.

Based on previous data at a similar facility where separate analyses were done on the front half
catch (filter and probe rinse) and the back half (XAD and condensate), less than 5% of the total
semivolatile catch was in the front half. Since >95% of semivolatile emissions

are gaseous, an increase in particulate emissions due to abnormal cyclone operation should nét

have a significant effect on the semivolatile emissions.

3-13




Table 3-10 5
PM10 TESTS SUMMARY
Stack 1 .
&
GP-31-M20]A-1 GP-51-M201A-2 GP-51-M201A-3 Ayerage
Test Date 1/19/93 1/20/93 1/21/93 N/A
Run Start Time 1150 1717 855 . N/A
Run Finish Time 1304 1817 1100 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 26.269 23.608 25.417 N/A
Percent Isokenetic 91.5 114.6 95.6 N/A
Flue Gas Parameters:
Temperature, Degrees F 128 126 123 126
Volumetric Air Flow Rales
SCFM®*, Dry 7 13,062 30,495 35,722 33,003 e
l
ACFM, Wet 38,649 35,243 41,009 38,300
Dia. of Particles in Cyclone, Mlicrons 9.54 0.84 10.25 9.88
EM10 EMISSION RESULTS; ¥
Concentration, grains/DSCF* 0.0105 0.0114 0.00935 0.0104 ;
Emission Rate, kilograma/hour 1.35 1.35 1.30 1.33 i
Emission Rate, pounds/hour 298 298 2.86 2.94
TOTAL PARTICULATE EMISSIONS (Ingludes PM10):
Concentration, grains/DSCF* 0.0827 0.0549 0.0601 0.0659 .
Emission Rate, kilograms/hour 10.6 6.51 8.35 8.49 :
Emission Rate, pounds/hour 234 14.4 18.4 18.7
PARTICULATE FRACTIONATION:
>PMI10, % 87.3 79.2 84.4 84
<PMI10,% 12.7 20.8 15.6 16
® 68 Deg. F (20 C) -~ 29.92 In. Mercury
3-14 .
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Table 3-11
PM10 TESTS SUMMARY
Stack 2
GP-82-M201A-]1 GP-S2-M201A-2 GP-82-M20JA:3 Average
“Test Date 1/19/93 1/20/93 1/21/93 N/A
Run Start Time 1145 1717 855 N/A
Run Finish Time 1508 1817 1100 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 25.447 19.991 29.075 N/A
Percent Isckenetic 1224 122.8 100.4 N/A
Flue Gas Parameters:
Temperature, Degrees F 156 152 152 153
Volumetric Air Flow Rates
SCFM*, Dry 30,153 26,871 34,240 30,421
ACFM, Wet 37,829 32,500 42,281 371,537
Dia. of Particles in Cyclone, Microns 9.00 10.2 103 9.82
PM10 EMISSION RESULTS:
Concentration, grains/DSCF* 0.0372 0.0127 0.0350 0.0283
Emission Rate, kilograms/hour 437 1.32 4.66 3.45
Emission Rate, pounds/hour 9.62 292 103 7.60
TOTAL PARTICULATE EMISSIONS (Includes PM10):
Concentration, grainsDSCF* 0.162 0.0892 011 0.121
Emission Rate, kilograms/hour 19.0 9.32 14.7 14.3
Emission Rate, pounds/hour 41.8 20,6 325 316
EARTICULATE FRACTJONATION;
>PMI10, % 77.0 858 68.4 77
<PMI10, % 23.0 14.2 1.6 3
® 68 Deg. F(20C) -- 29.92 In. Mercury
-
3-15

B30 a0 e wid




Table 3-12
PM10 TESTS SUMMARY
Stacks 3,4, &5
GP-53-M201A-1 GP-54-M201A:] GP-S5-M201A-1 Average
Test Date 122193 1/22/93 1/22/93 N/A
Run Start Time 925 925 925 N/A
Run Finish Time 1501 1508 1455 N/A
Test Train Parameters:
Volume of Dry Gas Sampled, SCF* 104.882 122.533 103.584 N/A
Percent Isokenstic 98.8 103.0 1123 N/A
Eluc Gas Parameters:
Temperature, Degrees F 79 82 30 B0
Volumetric Air Flow Rates
SCFM*, Dry 40,953 41,029 37,322 39,768
ACFM, Wet 42,307 41,777 37,572 40,552
Dia. of Particles in Cyclone, Microns 9.94 - 9.7¢ 9.88 9.84
PM10 EMISSION RESULTS:
Inctuding ex B/ tractabk denstbl
Concentration, grains/DSCF 0.000750 0.00112 0.00147 00112
Emission Rate, kilograms/hour 0.119 0.179 0.214 0171
Emission Rate, poundshour 0.263 0.394 0.472 0377
Including only non-exiractable condensibles
Cancentration, grains/DSCF* 0.000750 0.000705 0.001237 0.600897
Emission Rate, kilograms/hour 0.119 0.113 0,179 0.137
Emission Rate, poundshour 0.263 0.248 0.396 0.302
‘Without condensibles (fllterable).
Concentration, grains/DSCF* 0.000647 0.000416 0.00112 0.000727
Emission Rate, kilogramshour 0.103 0.0663 0.162- 0.111 .
Emission Rate, poundshour 0.227 0.146 0.357 0.244
TOTAL PARTICULATE EMISSIONS (Inclodes PM10X
Concentration, grains/DSCF* 0.00182 - . 0.00304 0.00267 000251
Emission Rate, kilograms/hour 0.300 0.484 0.387 0.3%0
Emission Rate, pounds/hour 0.640 1.07 0.853 0.854
BARTICULATE FRACTIONATION:
>PM10, % 589 63.1 44.7 55.5
<PMI0, % 4]1.1 36.9 55.3 44.5
* 68 Deg. F (20 C} ~ 29.92 In. Mercury
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Table 3-13

SEMIVOLATILE ORGANICS AVERAGE EMISSIONS SUMMARY

pg per dry std. cubic meter* 1,924 5,551
ppb by volume, Dry 340 980
pounds per hour 0.220 0.647
pg per dry std. cubic meter® 1,160 3,141
ppb by volume, Dry 205 555
pounds per hour 0.132 0.366
ng per dry std. cubic meter* 123 636
ppb by velume, Dry 22.0 114
pounds per hour 0.0140 0.0741
pg per dry std. cubic meter* 3,613 7,242
ppb by volume, Dry 563 1,129
pounds per hour . 0410 0.842

3-17

3 phazaa00] Paormdt] Oevg v



Table 3-14

SEMIVOLATILE ORGANICS TESTS SUMMARY

Ll

3-18

Stack 1
GP-51-M0010-1 GR-51-M0C10-2 GP-51-M0010-3 Average
Test Date 1-19-93 1-20-93 1-20-93 N/A
Run Start Time 850 928 1605 N/A
Run Finish Time 1223 124 1930 N/A
Test Train Parameters:
Volume of Dry Gas 113.11 102.462 117.451 N/A
Sampled, SCF*
Percent Isokenetic 100.5 103.5 101.1 N/A
Fluc Gas Parameters: -
Temperature, Degrees F 132 123 125 127
Volumetric Air Flow Rates
SCFM*, Dry— .- . . 31,870 28,024 30!__3_32 _220,2427 )
ACFM, Wet 37,511 31,939 35,469 34,973 3
EMISSION RESULTS:
A-PINENE :
pg per dry std. cubic meter* * 1,924 -
pr by volume, Dry . 340
kilograms per hour * 0.100
pounds per hour e 0.220
B-PINENE .
ug per dry std. cubic meter* ivs 1,160
ppb by volume, Dry * 205
kilograms per hour Kl 0.0600
pounds per hour 00482 0.132
P-CYMENE
kg per dry std. cubic meter® 120 87.9 160 123
ppb by volume, Dry 215 15.8 287 22.0
kilograms per hour 0.00650 0.00418 0.00840 0.00636
pounds per hour 0.0143 0.00922 0.0185 0.0140
A-TERPINEOL
pg per dry std. cubic meter® 3,613
ppb by volume, Dry 563
kilograms per hour 0.186
pounds per hour 0.410
* 68 Deg. F (20 C) - 29.92 In. Mercury
** Estitnated (i.c. value exceeded calibration range. }
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Table 3-15

SEMIVOLATILE CRGANIC HAPS TESTS SUMMARY

» 68 Deg, F (20 C) — 29.92 In. Mercury
¥+ Estimated {i.c., value exceeded calibration range)

Stack 2
GP-32-M0010-1 GP-32-M0010-2 GP-52-M0010-3 Average
Test Date 1-19-93 1-20-93 1-20-93 N/A
Run Start Time 850 925 1620 N/A
Run Finish Time 1342 1302 2022 N/A
Test Trin Parameters;
Volume of Dry Gas 116.768 120528 117.024 NiA
Sampled, SCF*
Percent Isokenetic 100.2 101.2 101.5 N/A
Flue Gas Parameters:
Temperature, Degrees F 152 145 155 151
Volumetric Air Flow Rates
SCFM®, Dry 30,948 31,610 30,620 31,059
ACFM, Wet 38,229 39,019 38,188 38,479
EMISSION RESULTS:
A-PINENE
pg per dry std. cubic meter* 5,551
ppb by volume, Dry 980
kilograms per hour 0.293
pounds per hour 0.647
B-PINENE
rg per dry std. cubic meter* 3,141
ppb by volume, Dry 555
kilograms per hour 0.166
pounds per hour 0.366
P-CYMENE
pg per dry std. cubic meter® 636
peb by volume, Dry 114
kijograms per hour 0.0337
pounds per hour 0.0741
A-TERPINEOL
pg per dry std. cubic meter* 7242
ppb by volume, Dry 1,129
kilograms per hour 0.382
pounds per hour 0.842

3-19
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3.2.6 Continuous Emissions Measurement (CEM)

The carbon monoxide (CO), nitrogen oxides (NOx), and total hydrocarbon (THC) emissions were
determined u'sing EPA Methods 10, 7E, and 25A, respectively. The average CO, NOx and THC
emissions are summarized in Table 3-16. Tables 3-17 through 3-21 summarize the individual

runs.

Run 1 performed at stack 4 did not meet the bias requirement of EPA Method 25A. An

additional run was performed at stacks 3, 4, and 5 (run 4) to replace the wnacceptable run.

3.2.7 Volatile Organics
EPA Method 0030 (VOST) was used to determine the volatile organics emissions at the stacks

1 and 2 sampling locations. The volumetric flow rates used to report emission rates were
obtained from concurrent isokinetic sample runs. Table 3-22 summarizes the average volatile

organics emissions. The individual runs are summarized in Tables 3-23 and 3-24.

Each VOST run consisted of four pairs of adsorbent tubes. Three of the four pairs were analyzed
with the fourth pair archived as a backup. Each pair consisted of a Tenax trap, followed by a
Tenax Charcoal trap. The traps were analyzed individually. The sample fiow rate and total gas
volume were based on the total hydrocarboﬁ (THC) concentrations measured in the field using
Method 25A (flame ionization detector). Any locations with high concentrations of THC were
sampled at an appropriately lower flow rate, thus yielding a smaller volume of sample. Despite
adjustments in the sample volume, there were instances when the amount of analyte detected
exceeded the effective calibration range. This problem necessitated modification of the analytical

procedures as discussed in Section 5.4.6.

The most abundant compounds detected were o-pinene and B-pinene. During analysis of the
initial VOST tubes from both stacks 1 and 2 the pinene compounds were detected at levels above
the upper calibration range. The analytical strategy was modified to quantify these compounds.
The archived tubes for stacks 1 and 2 were analyzed and quantifiable pinene data was obtained.
The reported quantities for other compounds of interest were well within calibration range except

for toluene and methylene chloride for stack 2 runs la and 2a.
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a Table 3-16

AVERAGE CARBON MONOXIDE, NITROGEN OXIDES, AND TOTAL HYDROCARBONS EMISSIONS SUMMARY

Total Hydrocarbons**

Stack 1 2.65 2.81 5.15 0.627
Stack 2 234 25.3 46.4 5.59
Stack 3 12.7 12.9 23.6 3.79
Stack 4 35.7 36.2 66.4 9.82
Stack 5 275 279 51.1 7.93

jCarbon Monoxide

Stack 1 7.53 8.77 1.07
. " Stack 2 19.3 225 2.74
" INitrogen Oxides
Stack 1 4.85 9.27 1.12
Stack 2 278 53.1 6.42
-* 68 Degrees F -- 29.92 Inches of Mercury (Hg).
**  As Propane




Fable 3-17
CARBON MONOXIDE, NITROGEN OXIDES, AND TOTAL HYDROCARBONS TEST SUMMARY

fly

Stack 1 ”
GP-S1-CEM-1 GP-S1-CEM-2 GP-§1-CEM-3 Average
Test Date 1/19/93 1/19/93 1/19/93 N/A
Run Start Time 850 1135 1450 N/A
Run Finish Time 1115 1423 1845 N/A
Dry Mole Fraction* 0.942 0.945 0.945 0.944
Air Flow Rate, SCFM, Dry* 31,896 33,614 33,869 33,126
CEM RESULTS:
Carbon Monoxjde
Concentration
parts pér million, dry - 15.5 4,10 3.00 7.53 —
milligrams / dry std. ms** 18.0 4.77 3.49 8.77 -
Emission Rate
Pounds per Hour 2.16 0.601 0.443 1.07
Kilograms per Hour 0.978 0.273 0.201 0.484
Nitrogen Oxides as NOz
Concentration
parts per million, dry 11.5 141 1.64 4.85
milligrams / dry std. ms** 22.0 2.70 3.14 9.27
Emission Rate
Pounds per Hour 2.63 0.34 0.40, 1.12
Kilograms per Hour 1.19 0.154 0.180 0.509
Tota] Hydrocarbons***
Concentration _
parts per million, wet 536 1.18 1.41 2.65
paris per million, dry 5.69 1.25, 1.49 2.81
milligrams / dry std. ms** 10.43 2.29 2.74 5.15
Emission Rate
Pounds per Hour 1.25 0.288 0.347 0.627 ,
Kilograms per Hour 0.565 0.131 0.157 0.285
¢  From Concurrent Isokinetic Testing
** 68 Degrees F - 29.92 Inches Of Mercury (Hg)
*** As Propane
- 3.22 R



Table 3-18
CARBON MONOXIDE, NITROGEN OXIDES, AND TOTAL HYDROCARBONS TEST SUMMARY

&

Stack 2
GP-52-CEM-1 GP-S2-CEM-2 GP-S2-CEM-3 verage
Test Date 1/20/93 1/20/93 1/20/93 N/A
Run Start Time 830 1215 1700 N/A
Run Finish Time 1155 1635 2040 N/A
Dry Mole Fraction* (0.922 0.937 0.927 0.945
Air Flow Rate, SCFM, Dry* 31,660 34,212 30,653 33,614
CEM RESULTS:
Carbop Monexide
Concentration
parts per million, dry 29.6 20.7 7.7 19.3
milljigrams / dry std. ma** 345 24.1 9.0 22,5
Emission Rate
Pounds per Hour 4.09 3.09 1.03 2.74
Kilograms per Hour ) 1.85 1.40 0.47 1.24
Nitrogen Oxjdes as NO»
Concentration
parts per million, dry 414 26.4 15.5 27.8
milligrams / dry std. ms** 192 50.5 29.6 53.1
Emission Rate
Pounds per Hour 9.39 6.47 3.40 6.42
Kilograms per Hour 4.26 2.93 1.54 291
Total Hydrocarbons***
Concentration
parts per million, wet 457 17.0 7.60 234
parts per million, dry 49.6 18.2 8.20 253
milligrams / dry std. ma** 20:9 333 15.0 46.4
Emission Rate
Pounds per Hour © 10,78 4.26 1.73 5.59
Kilograms per Hour 489 1.93 0.783 2.54
*  From Concurrent Isokinetic Testing
** 68 Degrees F - 29.92 Inches Of Mercury (Hg)
*** As Propane
osrvos 3-23 \cerz-ceme w3




Table 3-19 3
TOTAL HYDROCARBONS SUMMARY

Stack 3 .
GP-S3-M25A-2 GP-53-M25A-3 GP-S3-M25A-4 Average
Test Date 1/22/93 1/22/93 1/23/93 N/A
Run Start Time 1807 1950 838 N/A
Run Finish Time 1926 2107 1050 N/A
Dry Mole Fraction* 0.986 0.983 0.991 0.987
Air Flow Rate, SCFM*, Dry 42,997 44,066 41,966 43,010
CEM RESULTS;
Total Hydrocarbons**
Concentration
parts per million, wet 13.2 8.56 164 12.7
. paris per million, dry ] ) 13.4 8.71 16.5 12.9
milligrams / dry std. ms*** ’ 246 16.0 ) 30.3 - 236
Emission Rate ’
Pounds per Hour 3.95 2.64 4.77 3.79
Kilograms per Hour 1.79 1.20 216 1.72
*  From Concurrent Isokinetic Testing
**  As Propane
*** 68 Degrees F -- 29.92 Inches Of Mercury (Hg)
06/730/94 3-24 come3-mIis. wkl
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Table 3-20
TOTAL HYDROCARBONS SUMMARY

Stack 4
GP-S4-M25A-72 GP-S4-M25A-3 GP-S4-M25A-4 Verage
Test Date 1/22/93 1/22/93 1/23/93 N/A
Run Start Time 1807 1950 838 N/A
Run Finish Time 1926 2107 1050 N/A
Dry Mole Fraction* 0.985 0.9834 0.988 0.986
Air Flow Rate, SCFM*, Dry 38,068 38,780 40,982 39277
CEM RESUIL TS,
Total Hydrocarbons**
Concentration

parts per million, wet ' 34.1 273 45.7 357

parts per million, dry 34.6 27.7 463 36.2

milligrams / dry std. ma*** 63.5 50.9 848 66.4

Emission Rate -

Pounds per Hour 9.05 739 13.0 9.82

Kilograms per Hour 4.11 3.35 5.90 4.45
*  From Concurrent Isokinetic Testing
**  AsPropane
#** 68 Degrees F - 29.92 Inches Of Mercury (Hg)

3-25 comeA-m2 Sawk




TOTAL HYDROCARBONS SUMMARY

Table 3-21

_Stack 5
GP-S5-M25A-2 GP-85-M25A-3 GP-S5-M25A-4 verage
Test Date 1/22/93 1/22/93 1/23/93 N/A
Run Start Time 1807 1950 838 N/A
Run Finish Time 1926 2107 1050 N/A
Dry Mole Fraction* 0.985 0.984 0.987 0.985 T
Air Flow Rate, SCFM*, Dry 40,360 42,005 | 41,920 41,428
CEM RESUTTS:
Total Hydrocarbogs**
Concentration
parts per million, wet 26.7 203 1 354 275
parts per million, dry 27.1 20.6 359 27.9
. milligrams / dry std. m3*** 49.7 378 65.8 51.1
Emission Rate '
Pounds per Hour 751 5.95 10.3 7.93 i
Kilograms per Hour 341 2.70 4.68 3.60
*  From Concurrent Isokinetic Testing i}
** AsPropane
*** 68 Degrees F -- 29.92 Inches Of Mercury (Hg)
06730/94 3‘26 eenies-m2inwkd




&

Table 3-22

VOLATILE ORGANICS AVERAGE EMISSIONS SUMMARY

o

94.7

15.7

Acrolein®

+

onifrile

Chloromethane

Methylene Chloride

ethyt Ethyl Ke

Benzene

oliene

0272%:

0.000788

Acrolein®

T Aciylonirile-

* Compound not listed in SW-846 Method 5041 and s considered semi-quantitative due to lack of acceptance criteria.

06/30/94
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Table 3-23
VOLATILE ORGANICS EMISSIONS SUMMARY
Stack 1
Test Date 1.19.93 1-20-93 1-20-93
Ran Start-Finish Time 1033.1154 $39-19053 1612-1724
Volumetric Air Flow Rates, SCEM® 31870 28,024 30,832 30,242

IEST RESULTS:

e

cetone

g pex dry m1d. cobic meter® 3.6 540 183 264
ppb by volume, Dry kXK 259 BLY 127
kikigrama per howr 0.00372 0.0257 0.00957 0.0130
pounds per hour 0.00819 0.0567

Methyl Eﬁlyi Ketone -
Mg per dry md, cubne Deter” § . 8.06 5.7

pg pet dry std. cnbic meter* 42.1 41.7 4.0 423
ppb by volume, Dry 110 109 1.2 110
Xili grams per hour 0.00278 0.00199 0.00225 000217

pounds per hour 0.00502 0.00438 0.00457 000479

m,p-).(ﬁu;e
g per dry #td. cubic meter™ 579
ppb by volume, Dry 131

D-Plnene**

pg pef dry md, cubae meter® 1881 (a) 2,698 3,546 272
peb by volume, Dry 172 476 679 578
kiligram per howr 0.102 0128 0.202 0,165

ug per dry md, cobic meter® + 412 467 2 247
ppb by volume, Dry 177 200 171 106
Iitigrams per hotir €.00723 0.0222 0.0123 0.0122

* 63 Deg, F (20 C} - 29.92 ln. Mercury
** Compound not listed in SW-B46 Mcthod 504! and is considered semi-quantitative doe 1o lack of scceptance criteria
{8)—Resulty wers obtined from one (archived) tube pair only, and have not been included in ths averages

3-28
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Table 3-24

VOLATILE ORGANICS EMISSIONS SUMMARY

Stack 2
GP-52-M0030-1 GP-52-M0030-2 GP-S2:M0030-3 7 Average
Test Dane 1.19.93 1.20.93 1.2093
Run Start-Finish Time 50-1003 928.1101 1624-1734
Volumetric Air Flow Rates, SCEM» 30,948 1510 30,620 31,059
IEST RESULTS:

Acatons
itg per dry fid. cubic meter* 184
ppb by volume, Dry 88.5
Kkiligramy per hour 0.00969

Methyl Ethyl Ketone
rg per dry id. cabic meter* T8
ppb by volime, Dry 29
kiligrams per hoar 0.000452

1g per dry #id. cubic meter* 1.3
Ppb by vohme, Dry 159
Kiligrams per hour 0.000602

pounds per honr 0.00133

942 1,489
453 kit
0.0506 0.0775

12.6 648.5
4.21 216
0.000678 0.0337

143 9.20
A h 2.08
0.000767 0.000479
0.00169 0.00106

Cymanets

pg per dry std. cubic meter* 158
Ppb by volume, Dry %6
kiligrams per howr 0.00838
pounds per howr 0.0185

$ per howr

1,882
kX1
0.0879

223
74.5
00116

989
177
0.0510

Actylonitries
pg per dry md. cubic meter? 898 . 797 133 10.2
. ppb by volmme, Dry 407 3.62 6.4 4.6)
= Xxiligrams per hour 0.000472 0.000428 0.000704 0.000533
pounds par hoor 0.00104 0.000944 0.0015% 0.00118
* 58 Deg. F (20 C) — 29.92 In, Mexeury
¢+ Compound not listed in SW-846 5041 and is considersd semi-quantitatve dne 1w lack of scomptance criteria.
| [a}—Rezults were obined from one (archived) tube pair only, and hive not been included in the averages.
s LD )
i — I —




For the acrolein results, there were large variabilities from run to run. Acrolein was detected in
the lab and field blanks but the amounts detected in the samples were significantly greater than
the blanks. Individual tube analysis demonstrated there was no breakthrough of any compounds

detected at significant levels.

For pinene emissions, the VOST results were approximately 6 to 26 times higher than the
semivolatile results. The semivolatile results for these compounds were estimated based on data
that was higher than the calibration curves. Based on test results obtained at a similar facility,
the VOST data should bé considered more accurate for quantifying pinene compounds. The
trapping efficiency (recovery) of the VOST method may be greater and, therefore, more accurate
than the semivolatile method, which involves extraction and concentration steps with possible
losses. Since no labeled standards for the pinenes and cymene were used in either the VOST or
. semivolatile method, no direct comparisons can be made to isotopically labeled surrogate or
internal standard compounds in each analysis. While the VOST data appear to be more accurate

than the semivolatile data, they are to be considered semiquantitative for the pinenes and cymene.

The bromofluorobenzene surrogate recovery for the field bias blank for stack 1 was 220 percent.

This 1s the only sample that was not within method requirements.

The lab was unable to procure standards for cumene, 1,3-butadiene, and vinyl bromide. Analysis

for these compounds therefore was not done.

Approximately one third of the samples were analyzed outside the recommended 14 day holding
time. This is due to the modification of the analytical scheme required to quantify the terpene
compounds, Since the terpene compounds were the primary analytes detected and because they
typically have higher boiling points, this extended hold time should have no effect on the data
quality.
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SECTION 4
SAMPLING LOCATIONS

4.1 GENERAL

Emissions sampling was conducted at the two dryer cyclones (stacks 1 and 2) and three roof
vents (stacks 3, 4, and 5) on the particleboard press exhaust. Schematics are presented for each
of the locations sampled. The test program focused primarily on flue gas sampling. There was

no requirement for any process stream sample collection during the program.

4.2 SAMPLING LOCATIONS DESCRIPTIONS

All of the exhaust ducts and vents required installation of specially designed and constructed

stack extensions. The stack extensions were built and installed by a local contractor under the
supervision of Georgia-Pacific and WESTON. Due to the presence of cyclonic flow,
straightening vanes were installed on the stack extensions to provide suitable sampling locations.
All sampling locations met all of the EPA Method 1 criteria for velocity determination. Each
of the stack extensions had two ports for isokinetic sampling and two ports for single point

sampling. The Single point sampling ports are not required to meet Method 1 critena.

4.2.1 Dryers
There are two particle dryers, each with cyclones, to process dried material. The dryer stacks

(#1 and #2) are located approximately 75 feet above grade. The test ports for isokinetic sampling
were located 2.4 diameters downstream from a flow disturbance (flow straightening vanes) and
0.6 duct diameters upstream from a flow disturbance (stack outlet to atmosphere). For isokinetic
sampling, these measurements require that 12 points per port be tested, resulting in a total of 24

points per test run. Figure 4-1 presents a schematic of the sampling locations.
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4.2.2 Particleboard Press Exhausts

As shown in Fifgure 4-2, there are a total of three exhausts (stacks #3 - #5) for the press area
located on a roof that is slightly pitched. The stacks are identical and a schematic is shown in
Figure 4-3. The stacks run vertically approximately 15 feet above the roof level. For isokinetic
sampling, the test ports were located 3.1 diameters downstream from the flow straightening vanes
and 0.6 diameters upstream from the stack outlet to atmosphere. These measurements dictate that

12 points per port be tested for a total of 24 points per test run.
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Drawing not to scale

Figure 4-2
Particleboard Press Building
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SECTION 35
SAMPLING AND ANALYTICAL PROCEDURES

5.1 OVERVIEW OF FLUE GAS SAMPLING AND ANALYSIS PROCEDURES

Aldehyde/ketone, condensible particulate, PM,,, particulate, semivolatile organic, and volatile

organic samples were recovered on-site at the field laboratory. Carbon monoxide, total
hydrocarbon, and nitrogen oxide concentrations were monitored continuously during each test
repetition using WESTON’s on-site CEMs instrumentation trailer. Appendix C contains the
reference methods and a complete description of equipment and procedures (extracted from 40
CFR 60).

5.2 SAMPLING POINTS

EPA Method 1 criteria was used to determine the number and location of the sampling points,

5.3 VOLUMETRIC FLOW RATES

5.3.1 Flue Gas Velocity

EPA Method 2 was utilized to obtain the velocity measurements during the traverses of the stack

cross sections.

5.3.2 Flue Gas Composition
The flue gas molecular weight was determined by EPA Method 3 at stacks 1 and 2. At stacks

3, 4, and 5, the flue gas composition was assumed to be that of ambient air. Ambient

concentration was verified by Fyrite analysis.

5.3.3 Flue Gas Moisture Content

Moisture content was determined by analyzing the sampling train impinger contents according

to the procedures outlined in the respective EPA Methods.
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5.4 POLLUTANT EMISSIONS DETERMINATIONS

5.4.1 Aldehyde/Ketones

The aldehyde and ketone emissions from all sampling locations were determined by EPA Method

0011.

The sampling train, as shown in Figure 5-1, consisted of the following components

connected in a series:

A calibrated borosilicate nozzle attached to a borosilicate probe.

A rigid borosilicate connector to join the outlet of the sample probe to the inlet of the
impinger train.

An impinger train consisting of four impingers. The first three impingers contained 100
ml of cleaned 2,4-dinitrophenylhydrazine (DNPH) solution.  The fourth impinger
contained 300 grams of the dry preweighed silica gel. The second impinger was a
Greenburg-Smith type; all other impingers were of a modified design. All impingers
were maintained in a crushed ice bath. o

A vacuum line (umbilical cord) with adapter to connect the outlet of the impinger train
to a control module. -

A control module containing a 3-cfm carbon vane vacuum pump (sample gas mover),
a calibrated dry gas meter (sample gas volume measurement device), a calibrated orifice
{sample gas flow rate monitor) and inclined manometers {orifice and gas stream pressure
indicators). A |

A switchable calibrated digital pyrometer to monitor flue and sample gas temperatures.

The preparation, sampling, and recovery procedures used for determination of formaldehyde,

aldehydes, and ketones aré shown in Figure 5-2, 5-3 and 5-4, respectively. Each test was 60 to

72 minutes in duration. All runs were isokinetic + 10 percent. The analytical procedures for the

quantification of aldehydes and ketones were performed as specified in EPA Methods 0011 and
0011A utilizing high-perforinancc liquid chromatography (HPLC). The Method 0011A analysis

steps for the determination of aldehydes and ketones are summarized in Figure 5-5.
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GLASSWARE

REMOVE SURFACE RESIDUE
WITH HOT SOAPY WATER, RINSE
WITH TAP WATER FOLLOWED
BY DISTILLED WATER,
RINSE WITH NANOGRADE
METHYLENE CHLORIDE

.

DRY FOR 1 HOUR IN OVEN AT
106 *C. SEAL ENDS WITH
GLASS, TEFLON OR FOIL

¥
TRANSPORT TO TEST SITE
IMPINGERS NO. 1&2:
100 mi DNPH SOLUTION
IMPINGERS NO. 3&4:
> 100 mi DNPH SOLUTION
CHARGE IMPINGER TRAIN IMPINGER NQ. &: {optional)
100 mt DNPH SOLUTION
IMPINGER NO. 6:
300 g SILICA GEL
SEAL SAMPLING TRAIN COMPOI S .
INLET AND OUTLET OF GROUND H.UG::;T INLET TO IMPINGER NO. 1
SAMPLING NOZZ1LE, PROBE AND QUTLET TO IMPINGER NO. ¢4
CAPS TO PREVENT CONTAMINATION
TRANSPORT SAMPLING TRAIN
COMPONENTS TO SAMPUNG
SITE .
FIGURE 5-2
PREPARATION PROCEDURES FOR
ALDEHYDE/KETONE SAMPLING TRAIN
PRP-ALDE

-
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.-‘}

ATTACH NOZZLE TQ PROBE
AND PROBE TO IMPINGER

ATTACH SAMPUNG
TRAIN COMPONENTS AT

CONNECT UMBILICAL TO
CONTROL MODULE AND TO

TRAIN WITH: SAMPUNG SITE IMPINGER NO. 4 OUTLET
BORDSILICATE TUBING,
1
LEAK CHECK ASSEMBLED SAMPLING LEAK
ZERD INCUNED MANOMETERS. TRAIN AT 16* Hg. LEAX CHECX RECORD RATE ON RELD

PTOT / LINES PER METHOD 2

DATA SHEET; MUST BE < 0.02 ofm

SET PROBE AND OVEN HEATERS
TO 248°F : 25°F

TURN ON PROBE AND OVEN
HEATERS AND ADD ICE TO
IMPINGER TRAIN.

TEAM LEADER CHECKX

PROCESS OBSERVER CHECK

WITH PROCESS OBSERVER THAT PROCESS
FOR START TIME IS OPERATING NORMALLY
PROBE POSITIONED IN REMOVE SAMPLE PORT CAP,
$TACK AT FIRST INSEAT PROBE THROUGH PORT.
SAMPUNG POINT SEAL PORT.
RECORD CLOCK TIME. RECORD INTTIAL
DRY GAS METER READING.
RECORD A P, T, AND T,, , READINGS. Aﬂ:gaul ESATED' PROCESS omsc;ﬁwzn
FOR ISOKINETIC SAMPLING DETERMINE AH.
SFT AH AT ORIRCE METER. START TIME THROUGHOUT THE TEST
READ AEMAINING GAUGE VALUESR.
RECORD DATA ON FIELD SAMPLE
DATA SHEET AT EACH EACH POINT ON
POINT. TRAVERSE

STOP SAMPLING AFTER COMPLETING
TRAVERSE AN REMOVE PROSE
FROM JTACL

RECORD FINAL DRY
GAS METER READING
AND LEAK CHECK.

TRANSFER SAMPUNG TRAIN
TO NEXT SAMPLE PORT
AND REPEAT PROCEDURE.

AT COMPLETION OF TEST,
LEAK CHECK TRAIN AS
PREVIOUSLY INDICATED AND
RECOFD VALUE. SEAL OPENINGS
AND TRANSPORT TO FIELD

LABORATORY FOR RECOVERY.
FIGURE 5-3
SAMPLING PROCEDURES FOR
. ALDEHYDE/KETONE SAMPLING TRAIN
SP-ALOE
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NOZZLE, PROBE

CONNECTORS, IMPINGERS
NO. 1,2 AND 3

CONNECTORS, IMPINGERS
NO. 1,2, AND 3

DRAIN ANY CONDENSATE INTO
NO. 1 IMPINGER

MEASURE VOLUME AND RECORD

RINSE WHILE BRUSHING WITH
METHYLENE CHLORIDE AND
HPLC WATER

RINSE WHILE BRUSHING WITH
METHYLENE CHLORIDE

TRANSFER SOLUTION TO LABELED
BOTTLE PROBE WASH

FANAL RINSE OF CONNECTORS
WITTH METHYLENE CHLORIDE AND
WATER ’

ADD WASHINGS TO LABELED AMBER
BOROSILICATE BOTTLE

WASH IMPINGERS AND
CONNECTORS WITH
METHYLENE CHLORIDE

ADD WASHINGS TO PROBE/
IMPINGERS SAMPLE BOTTLE

1

ADD WASH TO BOTTLE & SEAL

SEAL BOTTLE, MARK UQUID LEVEL
COMPLETE CUSTODY FORM,
SECURE SAMPLE

SAMPLE RECOVERY PROCEDURES FO
ALDEHYDE/KETONE SAMPLING TRAIN

FIGURE 54
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5.4.2 Carbon Monoxide, Nitrogen Oxides, and Total Hydrocarbons

The WESTON portable CEM system was used to continuously monitor the concentrations of
carbon monoxide, nitrogen oxides and total hydrocarbons at stacks | and 2. Only total

hydrocarbon emissions were measured at the press stacks.

The portable CEM system consisted of an instrument rack, a data acquisition system, and a
microcomputer. The instrument rack contained continuous emission analyzers, conditioning units,
recorders, and a data acquisition system. The following parameters were determined in

accordance with U.S. EPA methodology:

e Carbon monoxide (E'PA Method 10).
e Nitrogen oxides (EPA Method 7E).
e Total hydrocarbons (EPA Method 25A).

Stack samples were collected through a heated stainless steel probe and heated Teflon line

and sent to the portable CEM. The total hydrocarbon sample was drawn directly from this heated
line. Heated sample line pressure was monitored and the sampling rate was controlled by a
needle valve on the pump outlet in order to maintain excess conditioned sample flow. The

excess sample was released to the atmosphere to maintain a constant sample pressure.

The data from the CEM train was processed through a Molytek Model 2702 chart recorder. This
unit has the capacity to handle up to 32 channels of data from instruments, thermocouples, and
other process instrumentation. All active channels can be displayed on a single strip chart. The
Model 2702 also scales and converts the analog input signals to digital (ASCI) format, and
transmits the data to a computer for data logging. The WESTON data logging program reads
the digital output from the Molytek 2702 approximately once per second. The speed varies
depending upon the number of active channels, microprocessor speed, and the baud rate for
transmission. The data logger calculates a 1-minute average from the instantaneous readings and
stores this average on a hard disk. The data logger displays the instantaneous channel values in
real time, with updates every 5 seconds. The 1-‘minutc average and a rolling 60-minute average

values are also displayed.
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At the close of each test period, the CEM data was stored on the hard disk drive and
downloaded to a Lotus 1-2-3 spreadsheet to calculate discreet time periods and to correct for

calibration drift.

The analyzers used for this evaluation of the emissions were the following:

Parameter Manufacturer and Model Detection Method
co Thermo Electron Model 48 NDIR
NOy Thermo Electron Model 10A Chemiluminescent Detector
THC J.U.M. Model VE-7 FID (heated)

The aﬁalyzers were calibrated at the start and end of each test day and/or test series. Analyses
of calibration gases from NIST traceable cylinders were performed along with zero checks.
Three-point calibrations (low, mid, and high range) were performed directly for each analyzér.
Bias checks were performed by introducing the calibration standard that is closest to the observed
concentration in the sample gas at a three-way valve on the probe. Bias checks performed at the
intervals between each test repetition were averaged to correct for instrument drift. The bias
calibration gases are sent to the probe valve through a separate Teflon line and back through the
heated sample line and sample conditioning system to the instrument to determine the entire
sampling system calibration bias. Bias calibration gas flow is regulated to maintain sample line
pressure. All calibrations, zero and calibration drift tests, and QA procedures followed the
specific requirements in the EPA reference methods. The calibration drift correction described

in EPA Method 6C was used for all analyzers.

5.4.3 Particulate and Condensible Particulate

Particulate and condensible particulate emissions were withdrawn isokinetically from the gas
streams of stacks 1 and 2 using an EPA Method 5/202 sampling train. A schematic of the
sampling train is shown in Figure 5-6. This sampling train consisted of the following

components:
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A stainless steel or glass nozzle with an inside diameter sized to sample
isokinetically.

A heated, (248 + 25 °F) borosilicate-lined probe, approximately 5 ft long,
equipped with a calibrated thermocouple to measure flue gas temperature and a
calibrated S-type pitot tube to measure flue gas velocity pressure.

A heated oven containing a section of borosilicate tubing followed by a
borosilicate filter holder with a preweighed glass fiber filter.

Borosilicate tubing to connect the outlet of the filter holder to the first impinger.

An impinger train containing four impingers (No. 1 - 100 ml DI H,0; No. 2 -
100 ml DI H,0; No. 3 - dry; No. 4 - 300 gm silica gel).

A vacuum hose with adapter to connect the outlet of the impinger train to a
control module.

A control module containing a 3-cfm carbon vane vacuum pump (sample gas
mover), a calibrated dry gas meter (sample gas volume measurement device), a
calibrated orifice (sample gas flow rate monitor), and inclined manometers (orifice
and gas stream pressure indicators).

A switchable calibrated digital pyrometer to monitor flue and sample gas
temperatures.

Preparation, testing, and sample recovery techniques, as shown in Figures 5-7, 3-8, and 5-9,

respectively, conformed to those specified in Section 4 of EPA Method 5 and Section 3.2 of EPA

Method 202. Each test was 60 minutes in length and consisted of at least 30 dry standard cubic

feet of flue gas. All runs were isokinetic +10 percent.

Analytical procedures and calculations for particulate determination were performed as specified

in Sections 4 and 6 of Method 5, and Section 5 of Method 202. The analytical procedure is

described below:

The filter and any loose fragments were desiccated for 24 hours and weighed on
a calibrated analytical balance to the nearest 0.1 mg to a constant weight.
"Constant weight" means a difference of no more than 0.5 mg or 1% of total
weight less tare weight, whichever is greater, between 2 consecutive weighings,
with no less than six hours of desiccation time between weighings.
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FIGURE 5-9
SAMPLE RECOVERY PROCEDURES FOR

PARTICULATE AND CONDENSIBLE PARTICULATE SAMPLING TRAIN
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.

° The front-half acetone wash samples and corresponding blank were evaporated at
ambient temperature and pressure in tared beakers, and then desiccated to constant
weight to the nearest 0.1 mg.

. The back-half methylene chloride rinse was evaporated at ambient temperature and
pressure in tared breakers and then desiccated to a constant weight to the nearest
0.1 mg.

The material collected in the nozzle, probe, flask or connector, front-half of the filter holder, and
on the glass fiber filter represents the EPA Method 5 particulate catch. Water vapor and the
condensible particulate were collected in the impinger portion. The total weight measured in the
back half wash fraction represents the EPA Metho‘d 202 condensible particulate catch for each

run. Acetone and methylene chloride blank corrections were made on all wash sample weights.
Figure 5-10 presents the particulate analysis scheme.

5.44 PM 10 and Condensible Particulate

PM,, emissions from all sampling locations were collected using an EPA Method 201 A sampling
train. The PM,, and condensible particulate emissions at the press stacks were determined using
a Method 201A/202 sampling train. A sampling train schematic is shown in Figure 5-11. The

sampling train consisted of the following components:

. A PM,, stainless steel nozzle with an inside diameter sized to sample
isokinetically.
. PM,, sizing cyclone designed to aerodynamically fractionate particulate at a 10

micron cut point.

° A heated stainless steel probe equipped with a calibrated thermocouple to measure
flue gas temperature and a calibrated S-type Pitot tube to measure flue gas
velocity pressure.

. A section of borosilicate tubing to connect the outlet of the sampling probe to the
first impinger.

° An impinger train consisting of four impingers. The first two impingers contained

100 ml of H,O. The third impinger was dry and the fourth contained 300 grams
of dry preweighed silica gel.
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FIGURE 5-10
ANALYTICAL PROCEDURES FOR
CONDENSIBLE PARTICULATE SAMPLING TRAIN o
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. A vacuum hose with adapter to connect the outlet of the impinger train to a
control module.

3 A control module containing a 3-cfm carbon vane vacuum pump (sample gas
mover), a calibrated dry gas meter (sample gas volume measurement device), a
calibrated orifice (sample gas flow rate monitor), and inclined manometers (orifice
and gas stream pressure indicators).

. A switchable calibrated digital pyrometer to monitor flue and sample gas
temperatures.

The preparation, sampling, and recovery procedures that were used.to determine PM,, at all
locations during the program are included in Figures 5-12, 5-13 and 5-14, respectively.

For the Method 202 procedure used in conjunction with Method 201A, refer to Section 5.4.3.
Refer to Figure 5-15 for a schematic of the PM,, sampling analysis. -

5.4.5 Semivolatile Organics

The semivolatile organic emissions at stacks | and 2 were determined using Method 0010. The
sampling train, as shown in Figure 5-16, consisted of the following components:

3 A stainless sieel or glass nozzle with an inside diameter sized to sample
isokinetically.

[ A heated (248 * 25°F), 5-ft borosilicate-lined probe equipped with a calibrated
thermocouple to measure flue gas temperature and a calibrated S-type pitot tube
to measure the flue gas velocity pressure.

° A heated oven containing a borosilicate connector, cyclone/flask and filter, holder
with a Soxhlet-extracted glass fiber filter.

. A borosilicate connector to join the outlet of the filter holder to the inlet of the
impinger train. '

. An tmpinger train consisting of a Graham (spiral) type ice-water cooled condenser,
a temperature sensor (thermocouple), an ice-water jacketed solvent module
containing 40 grams of 30/60 mesh Amberlite™ X AD-2 (pre-extracted), a 1-liter
condensate trap, one standard and one modified Greenburg-Smith impinger each
containing 100 m! high purity (HPLC) water, an empty standard Greenburg-Smith
impinger, and a final impinger containing 300 grams of dry preweighed silica gel
plus a thermocouple to detect sample gas exit temperature.

. A vacuum line (umbilical cord) with adapter to connect the outlet of the impinger
train to a control module.
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. A control module containing a 3-cfm carbon vane vacuum pump (sample gas
mover), a calibrated dry gas meter (sample gas volume measurement device), a
calibrated orifice (sample gas flow rate monitor), and inclined manometers (orifice
and gas stream pressure indicators).

° A switchable calibrated digital pyrometer to monitor flue and sample gas
temperatures.
The material collected in the nozzle, in the probe, in the connector or cyclone/flask, in the
front-half filter holder, and on the glass fiber filter were combined with the rinses/extract of the
connectors, condenser, and XAD sorbent for the determination of the semivolatile

organics. A minimum of 3 cubic meters of gas was collected per sample.

The preparation, sampling and recovery procedures used for the semivolatile sampling train are
included in Figures 5-17, 5-18, and 5-19 respectively. The sampling rate during each test was
isokinetic x10% and never exceeded the maximum rate of (.75 cfm specitied by the test method.
A blank train was set up, leak checked, and sealed for the duration of one of the tests performed
at the stack 1 and 2 sampling locations. The purpose of this train blank was to determine
whether or not contamination occurred during preparation, setup, recovery, or analysis steps as

a QC check. These and other QC checks are discussed in further detail in Section 6.

The analytical procedure for the semivolatile organics is summarized below. See EPA Methods

8270 for a more detailed spcciﬁcﬁtion of these procedures.

L) Concentrate each front-half wash sample to 1-5 ml using a rotary evaporator
apparatus. Rinse sample container three times with methylene chloride, add to
concentrated solution, and concentrate further to near dryness.

° Add above concentrate to the filter and XAD-2 resin in a soxhlet apparatus that
contains a precleaned glass extraction thimble and silica gel. Add semivolatile
internal standard. Cover with a plug of precleaned glass wool. Reflux sample
with toluene or methylene chloride for 16 hours. Transfer extract using three 10
ml rinses of toluene to a rotary evaporator and concentrate to approximately 8 ml.
Reduce to 1 ml under nitrogen stream. Split sample in half. One split is analyzed,
and the second is stored.
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ATTACH NOZZLE TO PROBE

AND PROSE TO FLTER HOLDER. ASSEMOLE SAMPLING CONNECT UMBLICAL TO
ATTACH MPHGER TRAMN TO RLTER
TRAIN COMPONENTS AT CONTROL MODULE AND TO
HOLDER WATH BOROSILICATE TURING. SAMPLUNG SITE IMESNGER NO. 4 GUTLET
(ATTACH XAD TUBE TO )
SEMNOLATILE TRAN)
LEAX CHECK ASSEMBLED SAMPLNG RECORD LEAK RATE
ZERO INCLINED MANDMETERS TRAIN AT 16” Hg. LEAK CHECK ON FELD DATA SHEET:
PIFOT / UNES PER METHOD 2 MUST BE <0.02 cim

l

SET PROBE AND OVEN HEATERS
TO 248°F ¢ 26°F

TURN ON PROBE AND OVEN
HEATERS AND ADD ICE TO
WMPINGER TRAIN. START
CONDENSER / XAD CODLANT WATER.

l

TEAM LEADER CHECK
WATH PROCESS OBSERVER
FOR START TME

PROCESS QBSERVER CHECK
THAT PROCESS
15 OPERATING NORMALLY

PROBE POSITIONED N REMOVE SAMPLE PORT CAP.
STACK AT FIRST INSERT PROBE THROUGH PORT.
SAMPUNG POINT SEAL PORAT.
AECORD CLOCK TIME, INTAL l
ORY GAS METER, P, T, AND T,
START TeST PROCESS OBSERVER

VALUES. FOR ISCIKINETIC SAMPUNG AT DESIGNATED CHECKING

DETERMINE H, SET H (AT GRIFCE START TIME THROUGHOUT THE TEST

METER. READ REMAINING GAUGES.

BECORD DATA ON RELD SAMPLE
DATA SHEET AT EACH EACH POINT ON
POINT TRAVERSE

STOP SAMPLING AFTER COMPLETING

RECORD FNAL DRY
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TRAVERSE ANC ABWOVE PROBE QAS METER READING
FROM STAGK AND LEAK CHECK
: AT COMPLETION OF TEST, LEAX
TRANSFER SAMPUKG TRAN Ty mn“::‘; A3
D REFeAT rocEDRE P s ons re v
LABORATORY FOR RECOVERY.
FIGURE 5-18
SAMPLING PROCEDURES FOR
SEMIVOLATILE ORGANICS SAMPLING TRAIN
’ [T YT

el



G- DIY

NIVHL ONITdINYS SOINVYDHO JNLVIOAINTS

61-9 3HNOId

HO4 34YNA3D0Hd AHIAOD3Y FTdINVS

*ANALYHVAIS Q3NIVINIVI 38
T1IM NIVHL 40 4T1¥H 3OVE HOd
£31dWYS ASNIH LNIATOS ONV ALVYSNIANOD

TWWYS WNDI3S
‘'WHO4 AQO1SND ALTTHWOD
“12A3T QINDIT NHVIN TTV3aS
ONvV 311108 0L SONIHSYM 0OV

‘IdWVYS ILNDITS
‘WHO4 AQOLSND 3131dW0D
“13ATT QINDIT XUV “TYES
AaNY F1LL0E 04 SONIHSYM QaV

A

A

“aTONVHL3W
/AQMHOTHD INITAHLIN ONV
H31 vt Q377LSI0 I._._B HSVYM

"« TONVHLIW
/30140 THD INITAHLIN ONV
HILYM JITILSID HLIM HSYM

|

‘311108 3LYIIISONO8 ¢T3V
0L NOILN10S HIISNVHL

"31LL08 ILYIIISOHOA 03136V
0L NOILNIOS YIJSNVHL

i |

Y

QYOI3H ONY HOIZM

‘QHOJ3Y ONY
QINDIT 40 JNNT0A FUNSYIN

‘8034 GNV
ainoi 40 IWNTOA 3UNSYIN

3

i |

3

(139 ¥oNIs!
¥ "ON HIDNIdWI

€ ONY ‘T ‘| "ON BIONIdWI

dvHl F1YSNIANOD

‘IIWYS IBNDIAS
‘WHO4 AQOLSND 31T TdWOD
138V "N04 HLIM HIADD "SIVD
SSV1D HLIM SAN3 TV3S

'31dINVS 3UND3S ' WHOJ AQOLSND

3137dWOD "“13A31 QINDIT ¥UYW ONY

I¥3IS “138Y1 1311104 ILVOINsoHoa
OL SONIHSYM YIISNVHL

A

[}

"TAVS 3BNDIS 'NHOA
AQOLSMD ILITINOD TIATT QINDN
NavW "311108 11vd{Nsodos:
03138Y1 NI SONIHSYM T1v35

1

'JWYS 3HNDIS ‘WHO4 JOIHOIHI INTVAHLIW / TONVHLIIW

NIV IDNIIWI - TONVHLIW/IGHOTHD INTTAHLIW
WOY3 3A0W3Y IQVUDONYN HLIM HSYM AQOLSND UITWOD "HSIQ 1ML OVHOONIN Hilf:
HO 311108 $§S¥1D 4313V M1 V3S ONIHSNG JTHM HSYM
[} | [} )
HISNIGNOD ugioN |
3INCON Z-a¥X anv v MILTI4 4TVH-INOH4
SHOLDINNOD GNV *390Yd *3T2ZON

¢

o A

5-27




° The back-half impinger solvent rinse is concentrated to 2 ml using a rotary
evaporator, then added to the impinger water/condensate sample. Following
solvent addition the sample is spiked with the appropriate semivolatile internal
standards. A liquid extraction is conducted using methylene chloride. The extract
is combined with the front-half extract for cleanup and analysis.

. The remaining extract is analyzed for the semivolatile organics utilizing EPA

Method 8270 procedures for high-resolution GC with low-resolution mass

spectrometry.

The analytical scheme for the EPA 8270 procedures is shown in Figure 5-20.

5.4.6 Volatile Organic Compounds

The volatile organics emissions for stacks 1 and 2 were determined by Method 0030. A
schematic of the sampling train is shown in Figure 5-21. This sampling train consisted of the
following components connected in series: '

. A heated glass probe, 3 ft in length, containing a glass wool particulate filter.

. The probe is connected to an ice water-cooled condenser followed by a
temperature sensor, an adsorption cartridge containing 1.6 grams of Tcnax GC,
and a condensate trap.

° A section of Teflon tubing is used to connect the outlet of the condensdte trap to
a second condenser which is followed by a back-up sorbent trap containing 1 gram
of Tenax-GC and 1 gram of activated charcoal, a second condensate collector, and
a tube containing an unweighed amount of dry silica gel.

° The tube of silica gel is connected, via an umbilical cable, to a control console
containing flow controllers, a calibrated 1- htcr-pcr—mmutc dry gas mctcr, a sample
purnp, a temperature indicator, and other components. K

The preparation, sampling, recovery and analytical procedures that were used to determine the
volatile ofganic compounds are included in Figures 5-22, 5-23, 5-24 and 5-25. The volatile

organics were determined by analyzing three of the pairs of traps per test run by EPA Method

5041 purge-trap-desorb GC/MS. EPA Method 8260 was utilized to analyzé for volatiles in the

condensate samples. After several sets of tubes were analyzed, it was determined that the tubes

contained terpene compounds that exceeded the calibration range of the GC/MS system.
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XAD PRESPIKED WATH
MeOHMeCL, FH RINSES 4 mg D/F 53 100 ug ALTER MPINGER WATER BH MeOH MeC1_RINSES
TERPHENYL-D14
! { ! ‘
ROTOVAP TO 2 mi ADD TO SOXLET ADD TO SOXLET ROTOVAP TO 2 mé
ADD TO 50X FOR ADD TO IMPINGER
L §
SPIKE WITH 4 ng D/F SPKE WITH DIF
I3 CRGANICS 53 AS 4 ng DAGANICS S fetl—rsemeee
SPIKESH, 1l AND V SPKES-W AND V B
) f
Y l
SOXHLET IN SOXHLET N [T+ 28]
MeCl -2ND Macy, 187 EXTRAGT-MeCE ,
l ——
E0% MeCl
z COMBINE
EXTRACT TO ARCHIVE
BO% Mecl
EXTRACT TO ORGANICS
ANALYZE FOR
ORGANICS SPIKES SEMINVGL COMP DS 8270
DE-NITROBENZENE 100 ug TARGET LT PLUS 10 TICS
2-FLUOROBIPHENYL 100 ug
1,3,5-TRICHLORDBENZENE-D3 100 uwg
PYRENE-D10 100 ug
FIGURE 5-20
ANALYSIS PROCEDURES FOR
SEMIVOLATILE ORGANICS SAMPLING TRAIN .
ANLANE
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GLASSWARE AND
TERLON TUBING

TENAX GC

ACTIWATED CHARCOAL

SILICA GEL,

]

!

'

FAINSE WITH NANOGRADE
ACETOME, RINSE WITH
PESTICDE GRADE HEXANE

EXTRACT IN SOXHLET FOR
18 HOURS WATH METHANOL

ARE AT 6od’ ¢ FOR
% HOUR

DAY AT 176°C FoR
2 HOURS

Y

Y

K}

GAY FOR 1 HOUR IN OVEN
AT 103- 10§ ¢, SEAL ENDS
WITH GLASS, TERLON, OR
STAINLESS STEEL CAPS
AND/OR FOIL

DAY FOR 36 HOURS N
128 ¢ ovEN

PACK SORBENT TUBES
WITH CHARCOAL

PACK DRYING TUBE WITH

20 GRAMS OF SILICA GEL

PACK SORBENT TUBES WITH
TENAX GC

| Y

1.0 GAAM INTO
TUBE TYPE 2

1.8 GRAMS INTO
TUBE TYFE 1

1 GRAM INTO BACK-UP SECTION
OF TUBE TYPE 2

CAF END3

Y

CORDIMON AT 270 & winki
PURIAED HELIUM RLOW OF
30 mi/min FOR 120 MINUTES

Y

CAP ENDS WITH TEFLON OR
STAINLESI STEEL PLUGS,
PLACE W TRANSPORT TUBES,
COVER WATH ALUMINUM FOIL

—

PLACE IN AMBER JAR CONTANING
ACTIVATED CHARCOAL. SEAL,
JAR WITH TEFLON-LINED LD,
STORE AT4 &

Y

ASSEMBLE COMPONENTS

Y

SEAL OPEN ENDS OF TRAIN
WATH GLASS FOIL AND/OR FOL

Y

TRANSPORT TO TEST POINT

FIGURE 5-22
PREPARATION PROCEDURES FOR
VOLATILE ORGANIC SAMPLING TRAIN
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ATTACH IN SERIES: PROBE
CONDENSER, TUBE TYFE 1, )
CONDENSATE TRAP, TERLON TUBING,
SECOND CONDENSER, TUBE TYPE 2,
SECOND Cu {DENSATE TRAP, TUBING.
AND -.LICA GEL TUBE

PROBE HEATER AT 26 P

AECORD CLOCK TIME, RECORD
INIAL DRY GAS METER READING
AND COMPONENT TEMPERATURES,
SET SAMPUNG RATE OGN ROTAMETER
AND READ REMAINING GAUGES

RECCRD DATA ON RELD DATA SHEET
EVERY B MINUTES

SHUT OFF TRAIN, RECORD

VOLUME READING, REMOVE

PROBE FROM STACK, LEAK

CHECK TRAIN AND HECOAD
LEAK RATE

Y

CHANGE TRAF PAIRS EVERY
20 MINUTES THROUGHOUT THE
2HOUR TEST, SEAL ENDS
WTH TEFLON OR STAINLESS
STEEL CAPS

CONNECT UMBILICAL TO QUTLET ©
ASSEMBLE SAMPLING TRAIN
‘ ol SIUCA GEL TUBE AND TO
‘ CONTROL CONSOLE
LEAK CHECK ASSEMBLED
SAMFUNG TRAIN AT 15 IN. HG RECORD LEAK CHECK OH RELD
DATA SHEET
AT FRONT END OF PROGE
TURN ON PROBE HEATER AND
COOLANT PUMP
TEAM LEADER GHEGK WITH PROCESS QBSERVER
BTART TIME OPERATING NORMALLY
REMOVE SAMPLE PORT AND PROBE
PROBE POSITIONED AT SAMPLING
CAPS, INSERT PRORE THROUGH
POINT W STACK
* PORT, SEAL PORT
START TEST AT DESIGNATED PROCESS UBSERVER TAKE DATA
TME THROUGHOUT TEST,
SINGQLE FUIN:I'. CONSTANT RATE
SAMPLING AT 0.6 LITERMIN FOR
20 MINUTES

RECORD ANAL DRY GAS METER
READING AND LEAX CHECK AT
END OF 2-HOUR TEST

FIGURE 5-23

SAMPLING PROCEDURES FOR

VOLATILE ORGANICS
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PROBE AND CONDENSER SORBENT TUBES CONDENSATE TRAPS SILCA GEL
MEASURE VOLUME OF LAuD WEIGH, RECORD VOLUME,
WASH WITH DISTILLED WATER REMOVE FROM TRAIN AND RECORD INDICATE REGENERATION
REQUIRED
PLACE LIGUD IN 40-mi VOA
SEAL ENDS WITH TERLON
DISGARD LIQUID ‘ VIAL, TOR WITH WATER,
CAPPED TRANSPORT TUBES
SEPTUM SEAL
DR STAINLESS STEEL CAPS -
AND INSERT IiN TEFLON
PLACE N LABELED AMBER
JAR CONTAINING ACTIVATED
CHARCOAL, SEAL JAR WITH
TERLON UNED LID, STORE AT
WETR ICE TEMPERATURE i4 &,
COMPLETER CUSTOOY FORM,
SCEURE SAMPLES FOR SHIPMENT
FIGURE 5-24
RECOVERY PROCEDURES FOR
VOLATILE ORGANICS

5-33




Tanax Tenaw/
Tube Charcoal Condensats
Tube © "0 mi
r L
Flash Injection Rash Injection Flash Injection
of 138-t {10ul) of I85-1 (10u) of 138-1 {10ul}
026 ug 0.26 ug 5O wg!
Raverse Purge Reverss Purge Raversa Purge
Row 11 min, Flow 11 min. Row 31 min.
Inject to HRGC/LRMS Injoct to HRGCALRMS Injoct to HRGCARMS
L
Analyzs tor Analyze for Analyze for
8240 + CAA 8240 + CAA; B240 + CAA;
10 TiCa 10TiCs 10 TNiCe
FIGURE 5-25
ANALYTICAL PROCEDURES FOR
VOLATILE ORGANICS
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To quantify these high levels, MRI developed a technique to fractionate the contents of a Tenax
trap onto two, new Tenax traps, and to analyze each fraction for the target analytes. As part of
the analysis, additional sorrogates were selected and spiked onto the original sample traps before

fractionation.

The VOST sample split technique involved the spiking of a surrogate onto the original sample
trap (to track the efficiency of the new splitting technique), desorbing the original sample trap
onto two, cooled, and clean Tenax traps with regulated flows such that approximately a 120:1

split of the sample occurred.

A procedure was developed and followed in order to ensure that the sample traps were handled
in the same.manner. The procedure began with new sample traps which were cooled to 5-10°
C and inserted into the split device, the nitrogen purge gas was connected, and the gas flows
were verified. The original sample trap was then inserted into the heated portion of the split
device, and thermally desorbed at 220° C for 5 minutes. Each flow was checked using
stopwatches and bubble meters. By recording the exact flows of the nitrogen purge pass at the

exit of each new trap during desorption, the exact ratio for the split could be obtained.

A labeling system was developed in order to quickly identify the sample fraéﬁon using the letters
A, B, C. The original VOST trap was labeled with "A" to indicate that the sample has been
desorbed and split onto two clean Tenax traps. The new trap with the high flow (approx.
150 mL/min) of nitrogen contained 99% of the original sample and was labeled with the original
sample name and with "B" (i.e. S1-2D-T, B). The new trap with the low flow (approx.
1.2 ml/min) of nitrogen contained 1% of the original sample, and was labeled with the original
sample name and with "C" (i.e. S1-2D-T,C). See Figure 5-26 for a diagram demonstrating the

sample split scheme.
Once the design was tested, one system blank and three replicate samples were generated, split,

and analyzed in order to demonstrate the performance of the device and to optimize the

procedure.
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QRIGINAL SAMPLE (A)

Aow = 160 mi/min

Row = 1.2 miimin

ADD 2000 ng OF 1,2,3-TRIFLUOROBENZENE

{first aplit surcgate}

99% OF ORKIINAL SAMPLE (B}

1% OF ORIGINAL SAMPLE {Q)

flow = 15O mifmin

{sscond split msvogsatsl

ADD 2000 ng OF 1,3,6-TRILUOROBENZIENE

Row = 1.2 mifmin

80% of "C* FRACTION (CB)

(" 1% OF Original Sampie)

1% of "C* FRACTION (CC)

(" 0,01% Of Original Semple}

B

FIGURE 5-26

VOST FRACTIONATION SCHEME
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The blank sample was spiked with 2000 ng of the split surrogate, 1,2,3-trifluorobenzene. The
sample was fractionated, and all three traps (the spent blank trap (A), the 99% fraction (B), and

the 1% fraction (C) were spiked with the internal standard/surrogate solution and analyzed.

In order to mimic the actual samples, three laboratory-generated replicate samples, were spiked
with terpenes at 20,000 ng, all other target analytes were spiked at 100 ng, and the split surrogate
was spiked at 2000 ng. These three samples were then split, generating nine total VOST traps

.to be analyzed. Each VOST trap was then spiked with the internal standard/surrogate solution,

and analyzed. The spent VOST traps were analyzed to determine if the target analytes had been
removed. All 99% fraction samples (B) contained approximately 100 ng for the target analytes,
as expected, and saturated peaks for the terpenes. All 1% fraction samples (C) contained the
terpenes at approximately 300 ng. When the amount was corrected using the actual split ratios
for each sample, the final concentration in the 1% fraction (C) was 20,000 ng.

For the remaining stack 1 samples, only one split was required, and one surrogate (1,2,3-
trifluorobenzene) was used to confirm the split ratio. For the remaining Stack 2 samples, one
split was not sufficient to quantitate the terpenes. So, a second split was performed on the "C"
portion of the initial split sample, effectively generating a serial dilution and three possible
fractions to be analyzed. The three fractions included the 99% fraction (B), the l%. fraction (CB)
and the 0.01% fraction (CC). The surrogate used for the first split was 1,2,3-trifluorcbenzene,

and the surrogate used for the second split was 1,3,5-trifluorobenzene.

Each sorbent tube sample that was analyzed was spiked with internal standards, then thermally
desorbed in a tube oven onto the Tenax analytical adsorbent trap. This procedure Iis
described in Section 7 of the reference method. Each sample was then desorbed from the
analytical adsorbent trap into the GC/MS system per EPA Method 5041. The transfer line
temperatures were increased to 170° C and the trap desorption temperature was increased to
220°C. These changes were necessary to remove high boiling point compounds from the traps

and to minimize system contamination.

Analysis of the condensate samples was conducted as specified in EPA Method 624, P-T-D
GC/MS. Laboratory results are reported as total nanograms of each volatile organic in the

samples.
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SECTION 6
QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

6.1 PRESENTATION

This section summarizes the quality assurance and quality control (QA/QC) activities that were

implemented to assure the goals and objectives of this assignment were successfully met. These
procedures were an integral part of the testing program activities. Section 6.2 addresses the data
quality objectives. Section 6.3 covers method-specific QC results for the flue gas sampling.
Laboratory QC checks are discussed in Section 6.4. QC checks for data reporting are covered
in Section 6.5, and audits and corrective actions are discussed in the Sections 6.6 and 6.7. The

appendices present all necessary backup data.

6.2 DATA QUALITY OBJECTIVES

The overall objective of the sampling and analysis effort was to provide data that are precise,

accurate, comparable, representative and complete for characterizing the sources to be evaluated
under this assignment. The data quality objectives for this testing program were deemed
complete if all planned data are obtained within the QA/QC criteria noted in the Test Plan and

established by the applicable methods.

Data quality objectives are measured in terms of precision, accuracy and completeness. The QA
objective of having 95% of the laboratory data usable without qualification was achieved. The

overall QA objective of obtaining at least 80% usable data without qualification was obtained.

The comparability of the data is a qualitative, not quantitative, review of the measurement data.
This QA objective determines the confidence with which data sets can be compared. The
comparability has been ensured by WESTON’s use of standardized test methods, QA plans,
sample container preparation, sample handling procedures, analytical procedures, calculation
pracedures, and report preparation. In addition, these activities were performed by properly
trained, experienced personnel. The data from this survey can be compared to those obtained

from other planned or previous performed programs that meet the data quality objectives.
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6.3 QC FOR SAMPLE COLLECTION

The following subsections provide a list of method-specific QC procedures employed during the
field sampling effort. The procedures specified for the particulate/condensibles will also apply
to the other isokinetic sample trains (PM,,, aldehyde/ketone, MMS5). General QC checks that

applied to all methods include the following:

¢ leak checks;

» use of standardized forms, labels and checklists;

* maintenance of sample traceability;

s collection of appropriate blanks;

* use of calibrated instrumentation;

+ use of Protocol 1 and/for NIST traceable calibration gases;

» review of data sheets in the field to verify completeness; and

» use of validated spreadsheets for calculating results.

While each team member shares in the responsibility to follow the stated Test Plan, the Field
Manager was ultimately responsible for assuring each of these QC checks were fully and properly

implemented.

6.3.1 Method 0011 Aldehyde/Ketone

QC procedures used to determine the accuracy of M(0011 sampling runs are outlined in Draft

SW-846 Method 0011, Sampling for Aldehyde and Ketone Emissions from Statignary Sources,
Sections 3.5.11 and 3.5.12. These checks include:

¢ Use of reagents that meets method criteria. A supply of the DNPH reagent was prepared
within 5 days of scheduled use. Two aliquots from each lot of DNPH were reserved for
blank analysis as per Method 0011A.

e Collection of twa field spike samples.

e Collection of two audit samples.

e Collection of two field blanks.

6-2
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To further assure valid, representative sample collection for this system, the impingers were
analyzed separately. In general, the sampling strategy used was effective in the capture of
aldehyde/ketone emissions. Refer to Section 3.2.1 of this report for a discussion of the results.
The preparation a.nd. recovery of the EPA Method 0011 (M0O11) test train was performed in an
area isolated from the preparation and recovery activities for the other test trains. This was done
to minimize the potential for contamination of the M0011 samples from acetone. Blank trains
(identical to the EPA M0011 sample train) were charged, leak checked, and recovered. Blank
trains were setup for stacks 1 and 2 and for stacks 3, 4, and 5. The blank trains were analyzed
as a QC check to determine whether or not contamination occurred during preparation, setup,
recovery or analysis. Variability in the acetone and methyl ethyl ketone results introduced a

degree of uncertainty. As such, these values should only be used for general estimates.
The samples collected at all sampling locations were not shipped on ice as required by MOO11.
This procedure should not have affected the samples since the samples were shipped in January

and the ambient temperatures did not exceed 70° F. -

6.3.2 Continuous Emissions Monitoring

The QC procedures were performed on-site according to EPA Methods 10, 7E, and 25A for
carbon monoxide, nitrogen oxides, and total hydrocarbon emissions, respectively. Additionally,
the analyzers used were calibrated prior to leaving the home office and upon return from the job.

Specific QC checks include:

» Use of Protocol 1 gases (verify + 10% of known concentration)
e Performance of zero and calibration drift tests (= 10% of span)

e Performance of system bias check (+ 5% of span).
6.3.3 Methods 5/202 Particulate/Condensibles

EPA Method 5 served as the QC guideline for precise sampling criteria. Special attention was
given to the following quality control (QC) checks:
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e Prior to and following each run and port change, the sampling train was leak checked. All "
trains met the required method criteria for leak checks.

« The outlet of the silica gel impinger was maintained at less than 68°F during sampling.

« Isokinetic sampling was maintained at 100 percent + 10 percent and readings were recorded
at S5-minute or less intervals.

» Use of organic rinsed glassware and sample containers,

6.3.4 Method 201A PM,, -
Quality control procedures outlined for EPA Method 5 sampling were also followed for this

system. A pretest leak check was performed through the entire system. Mid-point and post-test
leak checks were not conducted through the PM,O cyclone to avoid disturbing the fractionated
particulate collected in the PM,, sizing device. A leak check was done through the impingers
“at the completion of the test run. The run§ performed at stacks 3, 4, and 5 ran approximately

21

four hours to ensure the capture of enough particulate sample to perform gravimetric analysis.

6.3.5 Method 0010 Semivolatiles i
QC guidelines for Modified Method 5 were followed as stated in SW-846 Method 0010 (M0010),

"Modiﬁéd Method 5 Sampling Train" Section 11. Additional quality control considerations are

outlined in Method 8270. Sampling criteria are given in EPA Method 5. QC measures employed
for this procedure include: ’

» Use of organic rinsed glassware and sample containers.

* Collection of field bias blanks.

e Use of Teflon tape instead of silicone grease.

e Collection of field bias blanks.

As noted by the laboratory, the solvent rinse and the condensate samples were not shipped to the
lab on ice as required by EPA M0010. Since the samples were shipped in January and the
ambient temperatures were less than 70° F, the sample integrity should not have

been compromised.
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6.3.6 Methods 1-4 Velocity/Volumetric Flow Rate QC Procedures

The QC procedures for velocity/volumetric flow rate determinations followed guidelines set forth

by EPA Method 2. Incorporated into this method are sample point determinations by EPA
Method 1, flue gas oxygen (O,) and carbon dioxide (CO,) concentration determinations by EPA
Method 3, and gas moisture determination by EPA Method 4. Volumetric flow rates were
determined using measurement methods and procedures outlined in Reference Method 2. Checks
were performed at all sample locations to verify the presence or absence of cyclonic flow.
Oxygen (0,) and carbon dioxide (CO,) concentrations at the stack 1 and 2 locations were
determined using Orsat and Fyrite analyzers. The use of a Fyrite analyzer was deemed

acceptable since none of the reported emissions data was corrected for dilution effects.

6.3.7 Method 0030 VOST
The major QC item associated with the VOST sampling was the completion of the VOST audit.

This is a useful check for determining method precision and accuracy for both the field and
laboratory components. Other QC measures included maintaining VOST tubes samples at or
below 4°C, collection of condensate samples in VOA vials, and special precleaning of all
glassware and containers. A field bias blank was collected at each of the stack 1 and 2 sampling
locations. The VOST sample .volumc was determined based on the measured total hydrocarbon

concentrations in an effort to minimize trap saturation.

6.4 QC PROCEDURES FOR ANALYSES

The following subsections outline the basic quality control components associated with the
analytical procedures to be utilized. Several different types of samples were analyzed as part of
the ongoing quality control program for this assignment. Blank samples were analyzed in order
to assess possible contamination from the field and/or laboratory, so that corrective measures of
future programs can be taken if necessary. The types of QC samples analyzed during this

assignment include:

e Field Blanks - These blank samples were exposed to field and sampling conditions, and
analyzed in order to assess possible contamination from the field (one for each lot of samples
_analyzed).
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e Reagent and Solvent Blanks - These blanks were prepared in the laboratory and analyzed in
order to determine the background of each of the reagents (or solvent in the case of
particulate samples) used in each type of analysis (one for each new lot number of solvent
used).

e Duplicates - multiple analysis of specific samples were completed by the analyst to check
on the validity of certain analogous samples.

e Matrix Spike - A known quantity of standard was added to the sample during the preparation
stage. The amount detected after analysis was reported as a percent recovery and used to
assess accuracy in consideration of possible matrix interference. On a selected number of
samples, a matrix spike duplicate was prepared to assess precision and accuracy.

e Calibration Standards - A calibration standard was analyzed as required by the applicable
method.

6.4.1 Methods 5/202 Particulate/Condensibles
EPA Method 5 served as the QC guideline for precise sampling criteria. Special attention

was given to the following quality control (QC) checks:

» All samples were desiccated a minimum of 24 hours prior to the first weighing: Constant
weight is achieved when consecutive reading agree within 0.5 mg. These reading must be
at least 6 hours apart.

¢ Gravimetric measurements were checked with a set of Class S weights. Measurements were
made in the approximate range of the actual field samples.

6.4.2 Method 201A PM,,
Quality control procedures outlined for EPA Method 5 analyses were also followed for Method

201A. Some of the reported results were at or very near the minimum detection limit for the
gravimetric analysis. This aspect of the PM,, data must be considered in reviewing any of the

reported results.

6.4.3 Method 0011A Aldehvde/Ketone Analysis

Two matrix spike and two audit samples were performed for formaldehyde, hexaldehyde, methyl

ethyl ketone (MEK) and benzaldehyde. The results are summarized on Table 6-1. Results for
the field bias blank are provided in Table 6-2.
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TABLE 6-1
MO0011a Matrix Spikes and Audit Samples Percent Recoveries
Analyte Audit 1 Audit 2 Matrix 1 Matrix 2

Formaldehyde 128 108 119 122
Hexaldehyde 100 850 974 101
Methyl Ethyl Ketone 176 147 157 166
Benzaldehyde 107 927 112 111

TABLE 6-2

M0011a Field Bias Blank
Field Bias Blank, ug
Compound
Stacks 1 Stacks 3, 4, and 5
and 2
Imp. 1 Imp. 2 Imp. 3

Formaldebyde 288 218 29 30
Acctaldehyde 174 18 <2* <1*
Acrolein 12 <2* <2* <1*
Propionaldebhyde <3* 3* <2* 6
Acetone 2780 12 2 <I*
n-Butyraldehyde 3 <2* <2* <l*
Methy] ethyl ketone <3* <2* <2* <]*
Benzaldehyde 32 <2* <2* <1*
Isovaleraldehyde <3* <2* <2* <1*
Valeraldehyde 5 <2* <2* <1*
o-Tolvaldehyde <3* <2* <2* <1*
m-Tolualdehyde <3* <2* <2* <]*
p-Tolualdehyde <3* <2%* <2¥ <l*
Hexaldehyde 42 2 2 i
2,5-Dimethylbenzaldebyde <3* <2* <2* <l*

<* analyte not detected

* analyte present but less than detection limit
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High-performance liquid chromatographs were calibrated prior to each day of use. Calibration
standard mixtures were prepared from appropriate reference materials and contained analytes
appropriate for the method of analysis. A summary of calibration results is presented in the
laboratory reports in Appendix B-6.

For continuing calibrations, the data quality objective was 100% + 20% for all compounds except
MEK which was 100% + 35%. MEK was the only compound th-at did not continually meet the
data quality objective. The values were just outside the range on the high side. The MEK audit
sample recoveries averaged 162 percent. Based on test results, audit results, and previous test
progi‘ams, M0O0O11 may not be appropriate for quantifying MEK emissions. M(00O11 has not been
validated for MEK.

6.4.4 Method 0010 Semivolatiles

Stack samples collected using Method 0010 were analyzed in accordance with the guidelines of

Method 8270. The samples were analyzed as a combined front half (methanol/methylene
chloride probe rinse and filter), back half (XAD and back half rinse) and impinger (aqueous)
sample extract. Quality control measures included: pre-spiking the XAD resin with surrogate

" compounds, initial calibrations, continuing (daily) calibrations, and field and laboratory blanks,

The calibration solutions are prepared with mixtures of analytes in solutions ranging from 5 to
160 pg/ml with the internal standards injected at a concentration of 40 ug/ml. individual

response factors (RF) were determined at concentrations of 5, 10, 25, 75, 125 and 160 pg/ml RF,

All XAD traps were pre-spiked with 100 pg terphenyl-d,, prior to field use. Prior to extraction,
all samples were fortified with 100 pg each of four additional surrogate spike compounds. The
majority of the recoveries of the field surrogate were high. The spiking solution was checked
with the results being 130%. The data were not corrected for the high recovery. All recoveries

of the laboratory surrogate compounds were within the method criteria of 50 to 150%.

The field bias blank (FBB) was performed at stack 1. a-Terpineol and bis(2-ethylhexyl)phthalate
were detected in the field blank. The terpineol results were at least 450 times higher than the
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blank and, therefore, the data were not blank corrected. The bis(2-ethylhexyl)phthalate results
for stack 1 were less than the FBB and, therefore, were not considered native to the sample. A

performance audit sample was analyzed and met the objective of 50% to 150% accuracy.

6.4.5 Method 0030 VOST
The VOST analysis is based on the guidelines of Method 5040 and 8240. Quality control

measures included performance of initial calibrations (using internal standards, analytes of interest
and surrogate standards), continuing calibrations (daily), analysis of blanks and analysis of audit

samples.

System performance was checked using five compounds. Of these compounds, bromoform did
not meet the minimum RRF (relative response factor) objective. For initial calibrations, most
analytes met the 30% RSD (relative standard deviation) objective. All RRF values were
consistent except benzene. Background levels of benzene were observed and were suspected to
be from the degraded tenax trap that was used for the calibrations. For acetone and trans-1,4-
dichloro-2-butene, the detection limits were above 10 nanograms. A four point calibration was

used instead of the five point calibration specified in the method.

Analysis of field blanks and laboratory blanks revealed low levels of the compounds of interest.
Contamination of the tubes was reported for several compounds including acetone,
chloromethene, a-pinene, and acrolein. Table 6-3 summarizes the compounds and levels reported
in the field bias and trip blanks. For the fractionated analysis, all spent VOST tubes were
analyzed and found free of any target compounds except for the water soluble compounds which
were found at approximately 20-30 ug. Results of the analysis of the VOST tubes collected from
the two EPA audit cylinders are reported in Table 6-4.

The VOST sampling and analyses were performed with some required variation from standard
protocol. These variations were attributed to the high concentrations of o and B- pinene. The
majority of the pinene data is considered estimated due to the use of the non-standard analytical

procedure. This procedure is discussed in detail in Appendix B. ¢
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6.4.6 Method 7E Nitrogen Oxides, Method 10 Carbon Monoxide and -
Method 25A Total Hydrocarbons Monitoring

All analyses for these parameters were completed on-site during the field cffort. The field bias »
check and calibration on run MDFP3-M25A-2 was the only run not within the Method

requirements. An additional run was performed to replace this run.

6.5 QA/QC CHECKS FOR DATA REDUCTION, VALIDATION, AND REPORTING

Data quality'audits were conducted vsing data quality indicators which require the detailed review

of: (1) the recording and transfer of raw data; (2) data calculations; (3) the documentation of
procedures; and (4) the selection of appropriate data quality indicators.

Some of the data quality indicators used for data validation are:

1. Comparison of the relative concentrations of the emissions at the different sampling
locations;

2. Comparison of the results to previous field test results (i.e., are there any similarities);

. . . . . ™
3. Comparison of the results for a particular parameter with those from each condition (i.e., are i

the concéntrations similar and do they show the same relationship for a material balance).

All data and/or calculations for flow rates, moisture content, and isokinetic rates generated by a
computer software program were validated by an independent check. All calculations

were spot checked for accuracy and completeness.
In general, all measurement data was validated based on the following criteria:

e Process conditions during sampling or testing;
*  Acceptable sample collection procedures;
* Consistency with expected other results; and
*  Adherence to prescribed QC procedures.
0
Any suspect data was flagged and identified according to the specific deviation from prescribed

criteria and its potential effect on the data quality. Upon completion of testing, the field v
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coordinator was responsible for preparation of a data summary including calculation results and

raw data sheets.

6.6 CORRECTIVE ACTIONS

No corrective action measures were implemented during this assignment other than repeating test
runs where a problem was noted. A possible field contamination problem associated with the
VOST condensate samples was noted. WESTON has initiated corrective measures to address this
concern. All HPLC squeeze bottles and HPLC water sources will be investigated prior to the

initiation of any future Work Assignments.

6.7 QA AUDITS

MO0O011 and VOST audits were conducted during this assignment. MOQO11 results are discussed
in subsection 6.4.3. A known amount of the aldehyde and ketone compounds listed in Table 6-1
were transferred from sample vials to sample jars containing DNPH reagent. The samples were
analyzed as per MOO11A. The VOST audit results were discussed in subsection 6.4.5. This audit
involved the use of a multi-gas audit cylinder of known concentration. A measured amount was
drawn into the VOST sample system and analyzed with other project samples. This audit
provided an estimate of method precision and accuracy. EPA does not assign a pass or fail value
for this audit. Typically agreement is better than 50% relatve difference for all audit tubes

analyzed.
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