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SECTION 1 

INTRODIJCI'ION 

1.1 BACKGROUND 

The purpose of & test program was to assist EPA in the development of emission factors 
for selected hazardous air pollu$nts (HAPS) emitted fro& several processes associated with 

-. cL=+ -. 
L -. 

, .  

. .  . 

0 

- 
the wood products industry. Roy F.-?"resto<hc. (WESTON) was contracted to conduct the 

air emissions testing at Weyerhaeuser Company (WEYCO) in Moncure, North Carolina 
during September 10 to September 27, 1992. The processes that were tested include: 

- .~ 
e- - 

Medium Density Fiberboard (MDF) particle $er B - cyclone outlet 
Medium Density Fiberboard Press - 5 roof vents - 

Two Microboard dryers - inlets and outlets to electric charged fluidized bed (EFB) 
cyclones 

.' Microboard press - 8 roof vents 

The MDF particle dryer and the microboard dryers are the only sources with control 

devices. 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 included 

in Section 5.  Quality control measures employed during this program are described in 

Section 6. Emission factors developed for each process are presented in Section 7. 

Appendices (A-E) containing information for verification of this report have been - compiled 
in Volumes Jl throuih IV. 

0 

- 

- .; c; - 
L 

c -7 -- - . b'; . --- - -_ 7 P ~-.'. --e- > 

- - -12'"PROGRAM OBJECTIVES. 4& - .  
The objectives of the test program were to: 

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

Measure the emissions of aldehyde/ketones, condensible particulate, Pvo, semivolatile 
organics, total hydrocarbons, total particulate matter, and volatile organics at the MDF' 
particle dryer B cyclone outlet (MDF cyclone outlet), 

. . . . . - -- -- __- ~~ ~ .- - - ' 
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organics, total hydrocarbons, total particulate matter, and volatile organics at the MDF 
particle dryer B cyclone outlet (MDF cyclone outlet). 

Measure aldehyde/ketones, condensible particulate, Pq,, and total hydrocarbon 
emissions from the MDF press vents (5 locations). 

Measure simultaneously the emissions of condensible particulate, Pq, and total 
hydrocarbons at inlet and outlet 1 0 ~ 5 o Z  of the EFB's on the microboard core layer 
particle dryer (core EFB) and the microboard surface - layer particle dryer (surface EFF3). 

Measure carbon monoxide, formaldehyde (plus other aldehydes and ketones), nitrogen 
oxide (NO,), semivolatile organic, and volatile organic emissiox at the qutlet locations 
of the core EFB and surface EFB. .-- .. - 
Measure aldehyde/ketones, condensible particulate, and Pq,, emissions frbm the 
microboard press room exhausts (3 of 6 vents). 

Measure the total hydrocarbon e&ssions from the six microboard press room exhausts. 

Measure the emissions of condensible particulate, formaldehyde (plus other aldehydes 
and ketones), PM,,, and total hydrocarbons from the microboard cooling press room 
exhausts. 

Obtain sufficient process and control device information to allow the assessment of 
representative operating conditions. 

Document all data in a comprehensive report. 

* 

p ,  

. -_ 

* 
c 9  

a 

- 

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

C-r ..- c1: F 

- 
1.4 OUTLINE OF TEST PROGRAM 

e 
The types of samples collected were dkpendenfon-tke location-beingevaluated. Pollutants 

. .  . . .. ~ -_ . .  ~- . . 
...-? 

that were measured incl$f&: &' 
e . -  Aldehyde/ketones _- __ . .. - - - Particulate . . . matter - Carbon monoxide - Condensible particulate - Total hvdrocarbons 

* - Semivolatile organics 

Nitrogen Oxides (NOx) 
* PYll 

Volatile organics 

Table 1-1 is a test log which presents the sampling locations, emissions measured, test dates, 
e y p e s  of sampling, and run numbers. 
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I-. SECTION 2 

. . . - ._ . : PROCESS DESCRIPTION AND OPERATION 
.. I . .. .. 

I .  

. . -~ ~ . .. 
e 

2;- 2.1 INTRODUCKQN. -a 
Facility B in Moncure,-North Carolina, produces medium density fiberboard (MDF) and a 
furniture-grade particleboard called microboard. Facility B purchased &e h4DF'mill on 

September 28, 1974, and in 1986 expanded the plant by constructing the microboard line, 
which began production in October 1987. The MDF mill has a rated annual production 

,capacity of 93.x '18 square feet on a 3/4 inch basis and produced 71.2 x 18 square feet in 

.1991. The microboard line has a rated production capacity 8f 120 x I@ square'feet on a 

3/4 inch basis and produced 92.2 x I@ square feet in 1991. The two mil ls  employ a total 
of 330 employees, and both mil ls  run three shifts, 7 days a week. Every 2 weeks the plants 
s h u t . d o i  for 12 hours of maintenance. In 1991 the MDFline operated-6,907 hours and 
the-microboard line operated 6,571 hours. The rated production capacity net shippable is 

calculated using the production rate per hour on a 3/4-inch basis and multiplying it by 

8,760 available hours per year, taking into account an average of 7 percent waste. The 
facility is permitted to operate 8,400 hours per year. 

A. . 

< , t?? 

2.2 PROCESS DESCRIPTION 

Wood furnish (wood chips and sawdust) is received by truck and railcar and is deposited 

into a common receiving bin that serves both mills. The truck dump bin is a three-sided, 
cr, 

c. 
e - 

A b o v e r r o u n d  $. C. metal enclosure with a chain drag conveyor at the bottom. The 'bin is 

- ... . equipped with- a hydraulkhoist that lifts-the-entire truck and tilts it approximately 45 

degrees, allowing the furnish to flow out of the back of the trailer a d  into the receiving bin. 
Udoading-a trailer takes less &an a minute. -?'he wood furnish takes.only a few seconds 

to empty into the receiving bin once it starts to flow; the remainder of the time is spent 

raising and lowering the truck Because a common receiving bin is used for both sawdust 
and wood chips, the bin must be completely emptied of wood chips before any sawdust can 

2- 1 
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. .  

be dumped into the bin, and vice-versa. The sawdust or wood chips are taken from the 
receiving bin by a conveyor to the microboard or MDF plant storage piles. The storage 
piles for the microboard plant are covered by an A-frame structure that is approximately 
60 ft  high, 50 ft  wide, and 300 ft long. Wood chips are stored on an open pad. Conveyors 

deposit the materials on the storage piles, and front-end loaders scoop it up and drop it into 
,= a process--in located at the end of the structure. Logs are receifid by truck and 

e 

deposited in an open storage yard. - 
2.2.1 Medium-Densitv Fiberboard Mill 

The MDF mill is approximately 20 years old and now produces 10,600 ftz/hr (0.859 in. 

thick), which is approximately 36,800 Ib/hr of board with an average finished product density 

of 48.5 lb/ftJ. With the exception of the pres3 which has been upgraded, all of the process 

equipment has been replaced over the years. The mill uses almost exclusively whole tree 

hardwood chips (very little, if any, limbs or pine) that it receives from offsite chip mills. The 

wood mix consists of 50 percent hardwoods (oak and hickory) and 50 percent soft 
hardwoods (poplar, maple, beech, birch, gum, sweetgum, sycamore). < ea+ 

* 

A process flow diagram of the MDF production.process is presented in Figure 2-1. The 

MDF production process begins as wood chips received by truck at the unloading bin are 
screened to remove undesirable chips and metal and washed in a water bath to remove dirt 

and other debris. 

c 

The cleaned chips are conveyed to two presteaming bins to heat and loosen the bood fibers, 

after which the chips are sent to refiners where the chips are mechanically pulped. The two 

refiner lines each @ocess-approximateiy 26,000 Ib/hr of Gaterial (dry basisy- 

- . - -  - -- - 
I .  

- -.- -A 

The separated fibers enter -a blow line, where wax, formaldehyde scavenger, and 

urea/formaldehyde resin are blended with the fibers. The wax coats the surface of the 

fibers to retard their tendency to absorb excessive amounts of the resin used to bind the 

fibers. The fibers exiting the blow line contain approximately 7.8 percent resin by weight. 

2-2 
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After resin blending in the blow line, the fibers enter a 54-inch diameter steam- and 
thermal-oil heated drying tube, where they are dried to approximately 8.5 to 9 percent 
moisture. The dried fibers are collected by a 17-ftdiameter high efficiency cyclone, 
weighed, and sent to a dry storage bin. 

.n 
From the dry storage bin, the fiber is sent to one of three'formers. The formers lay the 

,fiber on an 5-foot-wide, continuous moving mat in three layers, which are precompreEied 

by a system of belts and rollers. The continuously precompressed mat is cut into 

68 in. x 296 in. 'sections by a flying cutoff saw. The individual mats are sent to a staging 
area in preparation for loading into the press. The mats are fed into a 6.5 ft  x 25.5 ft 

eight-opening steam-heated press: The press is capable of producing panels between 3/8-in. 
.and 1-1/2-in. in 3/32-in. increments.' The average cycle time in 1992 was 18.8 seconds per 

1/16 in. of finished thickness as of November 1. Steam for the press is supplied by the 

80,000 lb/hr fixed grate Keeler boiler. The boiler is grate fired by wood waste. The ash is 

sent to a recycler for. usein a potting soil mixture. Particulate matter (PM) emissions from 

the boiler are controlled by an 88-tube multiclone, followed by a &de-gap venturi wet 

scrubber.. The design pressure drop across the scrubber is 8 in. of water column. - 
The press and unloader area is enclosed at the top and is equipped with three.exhaust fans 

to pull escaping vapors from the press and unloader. The gases exiting the press are vented 

directly to the atmosphere. Two area roof fans also assistjiventilating the press area. 

c=7. 

- The panels exiting the press are sent to a horizontal board cooler, where they are allowed 

to cool at aBbieWitemperature. Once cooled, the panels are sent to be sanded, inspected, 
.. 

--ar,dacut into various sizes: Panels not meeting the industry specifications are labeled as 
second-grade product and are sold or are sent to the hammermill for preparation as fuel to 
the boiler. . The mill generates appro&nately 8,000 lb of trim waste per hour for 12 hours 

per day; most of the trim waste is sent to a hogger and then to the presteaming bins for 

reuse as board furnish. The remainder of the board trim is used as boiler fuel. The sawdust 

and sanderdust generated in the panel finishing operations are collected in several 

s-... ~ Ir, .. - 
.. 
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baghouses and sent to a silo. These waste materials are ultimately used as fuel for the 
Keeler boiler. 
222 Micmboard Mill 

The microboard mill has been on-line since October 1987. The mill press produces 

14,785 f?/hour of 0.813-in. thick board having a density of 43.2 lb/ftJ. This corresponds to 
approximately 43,573 lb/hr of board with an average hished product density of 42.5 Ib/fP. 

The micraboard d processes primarily pine wood (core = 100 perce&southern pine, 
95 percent long leaf loblolly logs, 5 percent short leaf pine logs; surface = 60 percent 

southern pine sawdust, 40 percent hardwood sawdust) into a furniture-grade particleboard 
panel. The panel is made up of five layers. The inner layer consists of wood flakes and is 
sandwiched between two layers of sawdust. The outer surfaces comprise sanderdust, giving 

the panel a very smooth blemish-free surface that is necessary for applying thm laminates 

and veneers. The board can be made in any thickness between 3/8 in. and 1-3/16 in. in 

1/16-in. increments. 

%-- 
F1 

A'process flow diagram of the microboard plant is shown in Figure 2-2. Sawdust is received 
by truck, deposited at the truck unloading.bin and comeyed to the sawdust A-frame storage 

building. Logs, used to make flakes, are also received by truck and are unloaded by a 

gantry  crane^ onto the log yard. The gantry crane loads the logs onto a conveyor that sends 

themto a slasher saw and a debarker. The bark is sent to a fuel storage bin for use as fuel 

in the Wellons burners. The debarked.logs are sent to aflaker where rotating cutting knives 

reduce the logs in thin flakes. The flakes, yhaa re  considerably smaller .than those used 
to produce oriented strandboard, are stored h a  bin in preparaz;on-fG-drying;..- 

c,. 
c -, 

. .  . . 
' 

/ .<. 

P .. 

0 * - Sawdust received from the sawdust storage pile is air-sifted to remove dirt, rcjcks; and other 
debris. The sawdust and flakes are kept separate in the process and are dried separately 

in two single-pass rotary drum dryers. The flakesare dried to a moisture content of 
between 2.0 and 2.5 percent and sawdust is dried to a moisture content of about 6 to 6.5 

percent. The dryers are heated with exhaust gases from the Wellons burner and from heat 

supplied by McConnel suspension dust burners. The core layer dryer maintains an inlet 

_- 
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temperature of approximately 480" to 680°C (900" to 1250°F) and an outlet temperature of 
130" to 140°C (260" to 280°F). An inlet temperature of 320" to 480°C (600" to 900°F) and 
an outlet temperature of 91" to 96°C (195" to 205°F) are maintained on the surface layer 
dryer. Exhaust gases exiting the dryers are sent through to a bank of four high- efficiency 

multiclones for PM removal. An electrified filter bed (EFB) downstream from the 
4 multiclones collects fine PM. and condensible organic materials. i 

- .  <:' --- 45.. 

In the EFB, fine dust. particles in the dryer exhaust &e given an electrostatic charge in the 
corona formed by the ionizers and then are deposited on electrically polarized filter beds 

.of pea gravel. The pea gravel is continuously removed from the filtration region and '' 

cleaned externally in a pneumatic ,conveyor. The dust removed from the gravel is conveyed 
to a small bag filter, and cleaned gravel is returned to the EFB. Particulate matter collected 

in the small bag filter is sent to a nursery Ad-mixed with potting.soil. 

L. 

The sticky nature of the condensing wood resins in the dryer exhaust and the presence of 
high'moisture and PM concentration often result in a build-up of this material on the ionizer 

ring.of the EFB \-; 2; thereby I decreasing the EFB's removal e e e n c y .  Each system is equipped 
with an automatic sand-blast cleaning system that periodically removes the resins and 

particulate that stick to the ionizer ring. Sticky wood.resins also tend to buildup on thecore 
layer EFB gravel. As a result, Facility B continuously exchangesthe gravel in the core EFB 

with the gravel in the surface EFB and vice versa in an effort to remove the condensed 

wood resins from the gravel formerly in the core EFB. 

- c . - .  

-_ - 
From the dryers, the dried sawdust and flakes are screened to separate the various particle 

sizes andstored in separate dry -rage bins. ~ Sanderdust -. from-.the board sanding operation 

is also collected in a storage bin. AU three furnish materials are resinated with 
urea/formaldehyde resin inseparate blenders and sent to the formers; The formers deposit 

the furnish in a continuous manner on a 9.4-foOt (113-in.) wide moving caul screen in the 

five layers described above. The thickness of each layer depends on the thickness of the 

panel being produced. 
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After the mat is formed, it is cut into 24.67 foot (296 in) lengths by a flying cutoff saw. The 
individual mats are loaded into a 9.94 ft  x 24.97 ft  (119-1/4 in. x 297-1/2 in.) five-opening 

press that is heated by thermal oil to 350°F. The mats are heated under pressure in the 
press to densify the mat and cure the resins holding the wood particles together. The 

average press time required to cure the panels is about 3.5 minutes. The average cycle time 
in 1992 was 15.8 sec per 1/16 in. of thickness as of November 1. Hot gases exitinEttheIress 

are exhausted out of the building by six roof-mounted exhaust fans. 
L .  -= 

After they are removed from the press, the panels are sent to a board cooler. From the 

board cooler, the panels are sanded by a 10-ft-wide, eight-head sander. M e r  sanding, the 
' . panels are cut by a panel saw into various sizes to satisfy customer orders. 

0 

The most notable sources of fugitive PM emissions at the Moncure mill are the truck dump 

area, and the two A-frame storage areas and the microboard silo area. All of the external 
conveyors used to transport material through the plant are covered and appear to have 
minimal PM emissions. 

G,;- I cz. C - .  

2.3 DESCRIPTION OF PROCESS PARAMETERS MONITORED DURING TESTING 

Emission measurements were taken from five.process units: MDF Dryer B, the MDF press, 
. the microboard core flake dryer, the microboard surface flake dryer, and the microboard 

press. Additional samples were also collected to measure the fugitive emissions from the 

MDF press unloader area, microboard press unloader area, and microboard cooling area. 

The following sections describe the process parameters monitored during the test. Copies 

of production reports were obtained .for each day that tests were conducted. 

- e  

- 
~ 0. ~- -. - - 

2.3.1 MDF Press 
Parameters that were. monitored during .the test include the following: .. . .~ 

1. MDF dryer processing rates (Thayer scale readings) for both dIyers, A and B; 
2. Resin addition rate; 

.. 3. Wax addition rate; 
... . 

2-8 



4. Scavenger addition rate; 
5. Number of press cycles that occurred during the testing period; and 
6. Size of. boards produced (thichess, length, and width). 

. .  

. .  
! j 

..: The amount of material processed by the dryers is monitored continuously. Both 
. . instantaneous processing rate in lb/br and the &dative flow in lb are displayed 

continuouslmesin application rates also are displayed continuously. " ' 2 2  and wax 
, c: - addition rates are expressed as percent of the maximum flow rates of 20 gallons per f3inute 

(gal/&) and 2.2.gal;miq res$ectiveiy Scavenger addition rate (gal/&) ' is displayed 

continuously. Press cycles are recorded continuously. Noting the exact number of press 

cycles that took place during the testing period enabled accurate estimation of the board ' 

production rate during the testing period. 

I 

' J t  

. .  

.- 

.> 
232 MDFDrverB 

Parameters that were monitored during the test include the following: 
. .  

1: Processing rate of MDF dryer B; 
2. Resin addition rate; 

3. Wax addition rate; and 

4. Scavenger addition rate. , .  

To estimate the process rate for MDF Dryer B, the cumulative material flow readings taken 

at the beginning and end of the test were used. 

233 Core and Surface Flake Drvers 

Parameters that were monitored during the test include the following: 

1. Percent of the maximum capacity at which the dryer was operating; 
- -2. Temperatures at the inlet and outlet of the dryer; - 3  

3. Sanderdust burning rate; and 
4. EFB operating parameters, ionizer voltage, ionizer current, bed voltage, and bed L. 

current. 

The dryer process rates were estimated by simply obtaining the flake flow rate (on a dry 

basis) corresponding to the percent setting kom the calibration curves provided by Facility B 

2-9 



for both dryers. 

23.4 Microboard Press 
Parameters that were monitored during the test include the following: 

1. Percent of the maximum capacity at which the dryer was operating; 
2. Temperatures at the inlet and outlet of the dq7eZ-- 4r.9- 

3. Sanderdust burning rate; 0 

C 4. EFB opeiaGg parameters, ionizer voltage, ionizer current, bed voltage, and bed 

5. Number of press cycles that occurred during the testing period; and 

6. Size of boards produced (thickness, length, ani  w4dth). 

current; 

Noting the exact number. of press cycles that took place during the testing period is sufficient 

to enable accurate estimation of the board production during the testing period. 
U 

2.4 SUMMAR Y OF PROCESS RATES 

Using the data that were recorded as described above, process rates were estimated for each 
run. The only exception is the PM-IO test for the microboard cooling area. There is no 

process rate that corresponds to the cooling area. At any given time, there are a fixed 
number of boards cooling off on a rack. Tables A-1 through A-7 contain summaries of 
process data for all  the tests conducted at.Facility B. 

.. 
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TABLE 2-3. PROCESS DATA FOR TESTING ON MDF DRYER B CYCLONE 
OUTLET 

0 

T h e  time duration specified above corresponds to the time when the probe was first introduced and 
when the probe was finally removed and includes port changes and any  applicable down time. 
The furnish flow rate, dry basis, w p  eitimated based on readings of cumulative flow of furnish, 
minus the addiiive rates of resin, wax, and scavenger, and minus the moisture content. 

b 

I -<- . 
& . _ _  - 

.. 
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- 
Core flake drying rate, 

Pollutant Run No. Date Time' dry basis, (tons/hr)b 

PM-IO 1 9/14/92 1602 - 1858 13.13 

12.43 2 9/15/92 1204 - 14:1lW3 . 

3 91 15/92 1946 -'I736 . 11188 

rn ~- 
'.> 

- 
L 

T h e  time duration specified above corresponds to the time when the probe was first introduced and 

- --The operzing capacity is set by the operator as a percent of the total flow. A calibration curve was 
provided by the facility which gives the mass flow rate on a dry basis corresponding to different 
fractions of the total capacity. 

when the probe was finally removed and includes port changes and any appiicable down time. 
bT& core flake drying rate is estimated based on the operating capacity of the dryer during the test. c 

. 
'- 

. 

- 2 - 2  

. . . . .~ . . 

- .  
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TABLE 2-5. PROCESS DATA FOR TESI'ING AT THE SURFACE DRYER 

1 

'The time duration specified above corresponds to the time when the probe was first introduced and 
when the probe was finally removed and includes port changes and any applicable down time. 

?he surface 'flake drying rate is estimated based on the operating capacity of the dryer during the 
test. The operating capacity-$ set by the operator as a percent of the total flow. A calibration curve 
was provided by the facility which gives the mass flow rate on a dry basis corresponding to different 
fractions of the total capacity. 

'Simultaneous inlet and outlet test (one run only). 
c 1- 

P -. 
' .1 

; :. 
jj 

. ~~ . .  . .  . - . . . .. 
.... . -  . .. 
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TABLE 2-6. PROCESS DATA FOR TESTING AT MICROBOARD PRESS 
VENTS 1,3, AND 5 

Testing on stacks 1, 3, and 5 were carried out a t  different times. The time duration specified above 
corresponds to the time when the first probe was introduced and when the.iast probe was removed, 
irrespective of the stack and includes any applicable down time.. 

=~ Production rates were estimated based on notes marked on the press cycle strip chart. These notes 
corresponded to times when the test started and when the test ended. Thus, the production rate was 
estimated by simply counting the number of press cycles that took place within a specified time 
interval. Each press cycle produced5 boards, each 24 f t  long and 9 f t  wide. 

'For run No. 2. since the mark on the stripchart corresponding to when the test starteditas not clear, 
the process rate was determined to be equal to that of. PM-IO run No. 2. This assumption is valid 
becake the same product was produced during the aldehyde/ketone run No. 2 as was produced 

b 

=! 

. I  
during the PM-IO run.No. 2. 
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TABLE 2-7. PROCESS DATA FOR TESTING AT MICROBOARD PRESS 
UNLOADER VENTS 1 AND 2 

- , , . .  .. ..: . . . .  . . ,$ ’  ”. -_ 
.. _ .  
.,. I 

. .  

.- 

i .- 

. ’Testing on stacks 1 and 2 were carried out at different times. The time duration specified 
above corresponded to the time when the f k t  probe was introduced and when the-last 

bProduction rates were estimated based on notes marked on the press cycle strip chart. 
These notes corresponded to times when the test started and when the test ended. Thus, 
the production rate was estimated by simply counting the number of press cycles that took 
place within a specified time intern&. Each press cycle produced 5 boards, each 24 ft long 
and 9 &wide. 

: probe was removed, irrespective of the stack and includes any applicable down time. 

. 

. . . . . . . . . . . . .  ~- .. .. . - .  -- 

e 
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SE+ON 3 

SUMMARYOOF RESULTS 

3.1 PRESENTATION 
The tabulated results from all of the testing performed at WEYCO are presented in this 

&l:%hrough 3-7 summarize the test ;esu%"sampling perfofied at the MDF and 

Microboard test locations. Individual run summaries are presented in Tables 3-8 through 

3-57; 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. 

- -  section. The results are presented in tables which are organized by pollutant group. Tables - .5 

- 5 4 -  

- 

3.2 DISCUSSION . .  

3.2.1 kldehvde/Ketones .. 
Tables 3-1 and 3-2 summarize the aldehyde/ketones results for the MDF and Microboard 

sampling locations, respectively. Individual run summaries are presented in Tables 3-8 
through 3-20. 

r" 

Testing for aldehyde/ketones was performed using EPA Method 0011 (M0011). All sample 

trains contained three impingers except for run MBCLO-M0011-3 performed at the Core 

EFB Outlet which contained four impingers. Each impinger was analyzed separately to 
I 

~ - - .  verify sample train collection efficiency. c3 

.- 

. -  
. ? .  r- . .  - 

- ~ FormadeGde was themajor compoundpri%ent-iTt all sources. The m-tolu&lehyde and p- 

tolualdehyde could not be chromatographically resolved. Therefore, the data has been 
calculated frr Z &ifire of m--&d p-iolualdeliyde. - . .~.. -. . . . . . . ._ . .. 
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Review of the individual impinger analyses for run MDFCO-M0011-2 indicates that the first 
and second impinger samples may have been mislabeled during the recovery or analysis 

phase. Similar data anomalies exist for runs h4DFP3-M0011-2, MBPll-M0011-1, and 
MBCR14-M0011-2. 

e 
Comparison of the individual impingZ:ana!~s, demonstrates no significant breakthrough 

of any of the compounds of interest except acetone and acetaldehyde. Measured quantities 
of all compounds in the final'impingers were near or at reported minimum detection limits. 

Acetone and acetaldehyde did not exhibit the same trend of impinger collection efficiency, 

It appears'that EPA Method 0011 (M0011) may be inappropriate for quantlfylng acetone 

and acetaldehyde emissions from'these sources.. Acetone values from the EPA Method 0030 
(VOST) runs' for the MDF Cyclone Outlet, Surface.EFB, and Core EFWaeraged 0.009, 

. .  0.28, and 3.54 pounds per hour, respectively. Acetone values determined by MOOll 

averaged.0.0356, 0.12, and 1.14 pounds per hour at the s b e  three locations, respectively. 

Acetone is a common.laboratory solvent and .is also used to recover particulate and PMlo 

trains. MOOll has not been hidated for acetone a d  previous sampling efforts under other 
EPA Work Assignments have reported problems with the use of MOOl.1 to quantify acetone 

emissions. Although precautions were taken to prevent contamination, there is a .possibility 

91- 

.. 

c. ' . 

. of field or laboratory contamination. 

For the runs performed at the Core EFB Outlet, there were significant levels of 
acetaldehyde in the third impingers. In this case, there is no explanation for carry over. It 

is not possible to determine if all the acetaldehyde emissions were collected by the MOOll 

-- samp.le trainor if &owquantities purged through the impingers. MOOll has not been 
I --. 

- - -._^B . .  .. 
P; R 

-. . - _  .. , 
c- - validated for acetaldehyde. _. - _  . 

- Since the formaldehyde concentrationi at most of the sources were high, the use of three 
impingers was needed to insure capture in the train. The formaldehyde catch in the third 

impinger was generally less than one percent of the catch in the first impinger. 
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The sample containers containing impinger one samples for runs MDFP2-M0011-3 and 
MDFP6-M0011-1 were broken in transit to the laboratory for analysis. Therefore, for MDF 
Press Stacks 2 and -6, the emission results for these runs were not reported. 

- 3.2.2 Particulate and Condensibles 

An EPA Method 5 / 3 2  (M5/202) smple train was used to determine the particulate and 
condensible particulate emissions at the core and surface EFB inlets and the MDF cyclone 

outlet. The particulate and condensible partid-ate emissions are summarized in Table 3-3. 

Tables 3-21 through 3-23 summarize the individual runS. 

For run MDFCO-M5/202-3, the isokinetic sampling rate was higher than EPA- criteria 

allows VOO ? 10%) at 116.1%. This was due to improper'sample rate procedures. 

Sampling at over-isokinetic rates should give results that are lower than actual if large 
particles (aerodynamically greater than 50 microns) are present in the gas stream. The 
sampiing location is located downstream from a cyclone and, therefore the particle size 
should be less thap 50 microns. The bias attributable to sampling over-isokinetic should be 

negligible. The filterable emissions that were reported are probably lower than actual 
emissions by less than five percent. The condensible particulate emissions are not affected 
and are judged correct as reported. 

a. 

c 0 

The water residue blank determination was greater than allowed for EPA Method 5 
particulate samples. Therefore, the inorganic particulate samples were not corrected=far 
water residue. 

0 

e -  

._ - 
-An additional- test- ='-was done- at. he- s&&+tS-d-~core. EFB inlets to coincide with 

additional P q ,  performed at the EFB outlets. 
__ . ~- .~ ~. -- . .. 

3.2.3 m, 
The P y ,  and condensible particulate emissions from the MDF press stacks and all 

microboard test locations were determined using an EPA Method 201A/202 sample train. 
The P y 0  emissions from the MDF cyclone outlet were determined using an EPA Method 

3-5 
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201A constant rate sample train. The P y ,  and condensible particulate emissions i re  
summarized in Table 3-3. Individual run summaries are presented in Tables 3-24 through 

3-35. 

EPA Method 201A requires a maximum of 12 sample points be used. Due to cyclonic flow 
b e E  present at thc3vfDF cyclone outlet, 24 sample points were used in an attempt to +- 

insure a more accurate flow determination. 

.> 

For all runs performed at the MDF Press Stacks, the P y ,  sizing device (including in-stack 

filters) could not be positioned in the stack on the first two sampling points of each traverse 

axis due to the length of the cyclone head. This sampling limitation was also encountered 

on the first run of the microboafd press stacks.' For the second and third runs performed 

at the microboard press stacks and the m performed at the microboard cooling room 
stacks, the third point on each traverse axis was sampled three repetitions so that the sizing 
device was inside the stack for the duration of the tests. . 

I f h e  Pqoc'head is not in the stack during sampling, there is the potential for the 

condensible gases to collect on the filter since it is at a cooler temperature than the flue gas. 
This is a significant issue when the stack gases are much hotter than the ambient 

temperature. For the MDF press stacks 2 and 3, the temperature difference was 

approximately 30" F. The temperature difference for MDF stacks 4, 5, and 6 was 

approximately 10" F. For the microboard stacks the temperature di€f-nce was about 20" 
F. Due to this small temperature differential, the impact on the data quality is insignificant. 

After review of the dam f& &kll, 12 and 13, there is no discernable difference in the- 

results for the two different sampling approaches at these locations. Any variabilities 

associated with the results ife-fifobably-due to the imprecision of the sample recovery and 

gravimetric techniques of EPA Method 201A in analysis of pkcula te  catches that are less 

than 50 milligrams. The MDF Press locations are very similar to the Microboard Press 
locations and thus there is probably no significant bias of the results for the MDF Press. 

1. 

- 
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The sample train from run MBCLO-M201A/202-1 did not meet acceptable post-test leak 
check requirements. At the 

conclusion of run MBSU3-M20lA/202-1, the filter was observed to be wet and could not 
be adequately recovered. An additional run was performed to replace the run. 

An additional run was performed to replace this run. 

For ruds-~3LO-M20lA/202-2 and MBCLO-M20lA/2024, the sample bottle containing 

the impingers water catch was%roken in transit to the laboratory. TherefoR, nor 

condensible emission results are calculated for these runs. 
..= 

32.4 Semivolatile Omanics 

The semivolatile organic emissions summarized in Table 3-4 were determined using EPA 

Method 0010 (M0010). Tables 3-36 through 3-38.summarize the individual runs. 

Semivolatile organic samples were collected at the cyclone outlet and the core and surface 
EFE3 outlets. Pinenes were the only compounds detected. 

For the core EFB outlet, the reported p-cymene mass for run two wasson-detectable. For 
rum one and. three, the total p-cymeme mass collected averaged 1,870 mg. There is no 
apparent explanation for this. The results for the other pinene compounds (a-pinene, B- 
pinene and a-terpineol) showed good agreement for all three rum. 

.. 

~ - 
e- 32.5 Volatile Orpanics 

EPA Method 0030 (VOST) was.used to determine the volatile organic emissi'ork at the ' 

MDF cyclone outlet and the EFB outlets. The volumetric flow rates used to report emission 

ratesaere obtained from concurrent isokinetic sample runs. Table 3-5 summarizes the *-A- 

volatile organic emissions. The individual rum are summarized in Tables 3-55 through 3-57. 
- ._ - .  - - - -_ 

Each VOST run consisted of four pairs of adsorbent tubes. Three of 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 on the first set of 

tubes at each location to determine the tube collection efficiency and breakthrough 
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TABLE 3-4 

SEMIVOLATLE ORGANIC HAPS AVERAGE EMISSIONS SUMMARY 

. .  

I .. 

. .-, LA - 
c * 68 Deg. F (20 C)  -- 29.97. In. Mercury 

. NID -- N d  Detestad 
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potential. AU other tubes were analyzed as pairs as cited in the method. The sample flow 
rate and total gas volume was based on the total hydrocarbon (THC) concentrations 
measured in the field using Method 25A (flame ionization detector). Any locations with 
high - concentratioi:'IME . ~ .  _._ were sampled at an appropriately lower flow rate, thus yielding a 

.. . 
li , .. 
* .  

_ _  
. 

.? . .  ..-, 
-1 :-. . .  . - .  

- . - smaller v%lUme-Of-SGnpli- Despite adjustments in the sample volume, there.were instance.s .- . 
.. . . 

when the amount of analyte detected exGSed the effective calibration range. Data 
reported& those inspceuhould be considered estimates. .. 

coI__ 

c "5?2@- 

At all locations the most abundant compounds detected were a-pinene and B-pinene. For 
the MDF cyclone outlet, the pinenes were detected at levels above the upper calibration 

range of 1.0 microgram (pg). Pinene values for the MDF cyclone outlet (MDFCO) ranged 
from 0.8 to 2.2 pg. The reported quantities for # h e r  compounds of interest were well 

within calibration range. Individual tube analysis of pair 1A demonstrated there was no 

breakthrough of any compounds detected at significant levels from the MDFCO. The 
surrogate recoveries for all MDFCO samples were within method requirement. 
Concentrations reported at the MDFCO for a- and &pinenes are considered conservative 

e d a t e s .  

- Samples collected at the Microboard surface layer EFB outlet (MBSLO) and the 

Microboard core layer EFE3 outlet (MBCLO) were analyzed using a "high level" VOST 

analysis procedure. This decision was made after saturation levels were detected for a- and 

8- pinenes using the standard low level VOST analytical technique for MBSLO-1A (invalid 

run). The QA/QC criteria for calibration and surrogate recoveries using the high level 
- technique have not been clearly established. All data reported using this procedure should 

be considered estimates. - - - - 
For the lower level pinene concentrations observed at the MDFCO, the VOST results are 

- - similar to the MOOlO (semivolatile) results. For the higher pinene concentrations observed 

at the surface MBSLO and core MBCLO outlets, the MOOlO sample train is considered to 

be more accurate for quantifying these compounds. It appears that at high concentration 

levels the VOST tubes become saturated and may not effectively trap these compounds. 
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3.2.6 CEM 
The carbon monoxide, nitrogen oxides, and total hydrocarbon emissions were determined 
using EPA Methods 10, 7E, and 2.54 respectively. The total hydrocarbon emissions are 

summarized in Table 3-6. Table 3-7 summarizes the carbon monoxide and nitrogen oxides I 

emissions. Individual CEM runs are summarized in Tables 3-39 through 3-53. The carbon 
monoxide, nitrogen oxides,emF%tal hydrocarbon (THC) emission rates were determined=- 

using the air-flow rates from concurrent isokinetic m. Additional THC testing was done 

at the microboard press stacks 16, 17, and ~ b .  l?.~.aiPflow rates and moisture were not 

measured. The THC concentrations are presented in parts per million @pm) wet expressed 
as propane and are summarized in Table 3-54. 

c > -2 
c -- 

- 

To respond to questions raised by W Y C O  and NCASI regarding probe, filter box and the 
sample line temperatures, a series of tests were conducted to determine the effect of 

variation of temperature on sample integrity. These tests were conducted during the first 

two days of testing on the hlDF press vents on 11 and 12 September 1992. 

Tests were run at three probe and filter box temperature conditions: 

below the stack temperature; 
above the stack temperature; and 

at approximately the stack temperature, 

The sample lines were self-regulating and remained in the temperature range of 225-250 

degrees Fahrenheit. 

Condition 1: (equipment temperature maintained below stack temperature) resulted in the 

formation of condensation in the probe, alter, and filter housing. The corresponding THC 
concentrations were observed to be lower than those concentrations dctermined for higher 

equipment temperatures. These results verified the fact that organic species were 

condensing from the gas stream and not reaching the FID instrumentation. 

.> 

Condition 2: (equipment temperature maintained above stack temperature) resulted in 

contamination of the sample l i e .  It is believed that the higher temperature caused 

3-l2 
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AVERAGE TOTAL HYDROCARBON EMISSIONS SUMMARY 

.. 
As Propane .. 68 Degrees F -- 29.92 Inches of Mercury (Hg). 
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volatilization of some organic compounds that passed through the filter and condensed on 
the walls of the sample line. This contamination was observed during successive runs. 

Condition3: (equipment temperature maintained at the stack temperature) was determined 

to yield the most reliable test results. None of the problems associated with the other two 

conditions were observed. Tests NI] wi@-the probe and filter assembly at or near to the 

source temperature were determined to be the most reliable and representative way to 
sample the sources at the Weyerhaeuser facility. On all tests conducted after September 

12, 1992 the probe and filter assembly were maintained at or near the source temperatures. 

32.7 Cvclonic Flow at the MDF Cvclone Samoline Location 

In accordance with Section 2.4 of Method 1, the MDF cyclone outlet w& -checked for the 

presence of cyclonic flow. This test confirmed the presence of cyclonic flow patterns that 
exceeded the allowable rotation angle a of 20".. Since there is no EPA approved procedure 

for performing isokinetic and P$, samphg under these conditions, the following strategy 
was supplied by the EPA Observer on-site in co&ultation with other.EPA/EMB authorities. 
The yaw angles for each sample point were measured aud recorded prior to testing using 
an angle finder and the alignment procedure described in Section 2.4 of .Method 1. The . 

pitot tubes were aligned parallel to the flow at each point &d the velocity pressure (AP) was 
.measured.. The adjusted axial velocity pressure was calculated by multiplying the cosine of 

the yaw angle times the measured AP. The pitot tube was then aligned parallel to the stack 

walls (straight up and down in the usual configuration) and P the resultant velocity pressures 
(correcred bratat ion angle a-)-fbr each-point- e r e n s z d  to perform isokinetic sampling. 

4%- 
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A l . n m Y D = m m -  SUyLdARY 

MDP Ortkc (De) 

M D ~  -MWlI-I M DFM-MMII-2 M D F M  -MMll-3 Awr.a 

9 m m  
1326 
wo 

46.373 

101.7 

W.m, 
113.000 

3s.m 

5.2% 
. 11591 

285 

5ld 
0 . m  

0.W765 
0.0169 

9 m m  
1621 
1741 

4 7 x 6  
97.9 

I55 ep 

%900 
121.m 

y1.m' 
31.1 

6.254 
' 13.784 . 

167 
o.Op12 
0.mo 
0.0594 

455 
0.0195 

0.MTY 
0.0162 

61.2 
0 . W  

0.m981 
0.0218 

25.4 
0.0101 
0.M409 
O.Oo902 

50.7 
0.0114 

O.WIII8 
0.01110 

.. 61.9 

. - - o . m  
0.anO 

-0.oao7 

48553 
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152 

96.100 

123.000 

34.900 
28.0 

5.697 
1 w O  

46s 
0.754 

0.0760 
0.168 

7l1 

0.0119 
0.mz 

o.mi2 

96.0 

0.0157 
0.0346 

o.mm 

28.4 
0.0117 

0.00463 
0.0102 

48.0 
0.0165 

0.05784 
0.0173 

- 815 
0.Om 
0.0133 
O.mS3 

187 
0.0624 

NIA 

NIA 
N/A 

NIA 

NIA 

15s 

9x700 
119.000 

36.400 
. 29.2 

5.74 
126 

3m 
0 . l S  

0.0528 
0.116 

s6.7 
o.ou3 

O.WII% 
0.0197 

I01 
0.0132 
0.0162 
0.036 

m. 1 
0.0116 

. 0 . W l  
0 . m  

49.4 
0.0170 

0.00778 
0.0171 
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0.oW 
0.0115 
0 . W  
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0.0547 
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TABLE 3-1 (comtked) 

ALDEHYDES'KEIUNES 'TEsTrsuMMARY 

MDF %.lone Oatkt (DE) 

MDFW-MMII-1 M D F W  -MM11-2 MDFCO-MMll-3 AwT.Ic 

54.8 
0.0124 

o.Qm10 
0.0179 

44.9 
0.0126 ' ~ 

O.OLVi64 
0.0146 

m3 
0.0140 

0.W743 
0.0164 

%.9 
0mlt 
o.Lla783 . 
a m 3  

m 
0 . W  
0.0181 
0.0399 

60.2 
0.0145 

O.@X.S9 
0.01% 

a?d 
am154 
Mol24 
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0.0137 O.OlO1 
0.mOZ o.0mr 

- - .  - -0.m 
0.0143 0.0217 
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o.01n 
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- 0.0162 
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0.m1 
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..:. : '.;: ,f6: 
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515 . . 90.9 
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TABLE 3-9 

MDEEYDESIKEZTONES IEsrS SUMMARY 

MDP Frlu Suck 2 (WIW-2) 

Percent Ilokinecic 

Flue O u  Puamctm: 

Tcmperatu+ D w c s  P 
Volnmmic Air Flow R a t s  

SCPM.. Dry 

ACPM. Wet 

ALDEJKEZTONES EYlSSlON RESULTS: 

FORMALDEHYDE 
PgperdrysId.cubismclcr' 

pounds per hour 

m bymlmme. Dry 
LP locram per hour 

lOld 

1 1 3 7  

12.787 

sssm 
44.5 
1.06 
2.33 

709 
O M  

o.ou5 
0.0298 

79.5 
0.0341 

0.00151 
0.00334 

210 
0.0869 

0.00399 
0.w8110 

50.6 
0.0210 

O.wo961 
0.m12 

55.1 
r3.0189 
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0 . m 1  

15244 

99.2 

I l l  

11.U4 
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47100 
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376 . 
0.m 
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0 .O IS4 

O.MO697 
0.001H 
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0.0112 

.... : .>:.,:136: 
. .. 0:omsn 

07JBKWS 
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o.oaw 

.. .. :: .. . .  . 
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0.00244 
0.W537 

METHYL ETHYL KETONE 
Pgperdryitd.subismctd 93.1 14.1 

0.0311 o.Oo805 
pounds PQ &our . .- 

0.00177 0.000469 
- . -- - .10no)9~ .- .. - 0.00103 

MDPPZ-M0011-3 Avo.** 

9112Fn NIA 

1211 NIA 
I42l NIA 
s 

46.027 NIA 

993 ' -NIA 
- 

1 I5 115 

11- 11.418 

12814 12729 

51300 

0.981 
41.1 

2.18 

543 
0.296 

0.0104 
0.0m 

57.7 
O.OlA7 
0.w111 
0.mu 

236 
' 0.0917 

O.Oo(54 
0.0100 

26.1 
0.0108 

0.wo5I5 
0.00108 

90.1 
0.0310 

0.00175 
0.003.34 

175 
o.oyI1 

0.0@337 
0.00743 

-4 

58.6 
0.01% 

0.00112 
O.Mn47 

. AU u t c h  weichu u e  lar than the m i ~ u m  dctmion Limit (MDL). Value presented uleulated uiq 112 MDL for crcb catch weight 

' 611  De(. P(2OC) -- 29.921.. M m y  (conlimed nen page) 

W 
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TABLE 3-9 (Somthmad) 

ALDBBYDBSIKEBIONES TEssrS SUMMARY 
Miaoboud Reu SU 2 (WIW-2) - - 

- MDWZ - MWll - 1 MDPP2-MWII - 2 w - M O O I I - 3  A”a.*c 

BENZALDEHYDE 
PI pa dry #Id. c u b s  m e l d  

e%pm p a  bow 
p..u pa bo” 

m b y n l u m z D q  
’ 30.7 
0.00697 

Iw)(aS&s --- 0.w129 

29.6 
0.00671 

0.w575 
0.w127 

302 
0.00684 

O.O005(10 o.wim 
7 .  

102 
0 . o m  

0.001% 
O.oo(32 

-0 
0.00239 o.mn 

21.9 
o.My39 

O.wO420 
0.w930 

120 
0 0241 

O.OOL33 
O.Wl3 

115 

0.Wnl 
0.ooUuI 

o . o m  

73.2 
0 . W  

0.00139 
0 . m 7  

130 
0.0353 

O.w2(3 
O.Ws58 

822 
0 . o m  

0.00157 
0.WMs 

165 
0.0461 

Mm21 
0.007011 

29.8 14.0 
0.W97 0.OmSl 

o.om5611 O.wZ73 
0.001zs . O.wD601 

56.9 
0.0114 

0.00108 
0.00239 

I84 
0.0368 

0.m57 
0.00788 

1283 IM 
0.0308 0.0245 

0.MaU 0.00198 
calm39 O.W.37 

25-DIMETHYL BENZALDEHYDE 
~ c v a d N i l d . s u b i c m e l d  37.9 206 

O.w6(11 0.0369 o.mm 0.MYw 
0.00159 O.M)881 

127. 
0.0219 

0.00236 
O.OM20 

. .  

. .  
. .. 

. _ _  
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TABLE 3-10 

AlDEHmESII(ET0NES TESTS SUMMARY 

MDPPreu S u c k  3 (WIW-I) 

MDPF3- MWI 1-3 MDPP3-MWII- I MDPP3-MW11-2 

PORMALDEHYDE 
pgperdty.ld.subis m e l d  
epm byvolumc.Dy 

logmn~ per bow 
, p u n &  per bow 

PROPIONALDEHY DE 
pg p dty .Id. cubic m c t d  

p u n &  per Lou 

n- BUTYRALDEHYDE 
128 

0.M28 --.-o.omo-7 
p r d s p e r b o u  - -==2L  O.OM95-' 

91111p2 

1928 
zoso 

44324 

1035 

120 . 

fvM 
14.025 

63- 
5 1.2 
134 
2.96 

421 
0.uO 

OML887 
0.01% 

163 I 

0.0697 
0.03342 
O.wI54 

1 I O  
0.0156 

o.om31 
o.Gils10 

183 
O.wI59 

O.WO386 
O.wo850 

438  
0.0151 

O.wo9P 
O.Wm3, 

9112192 9112192 

0 1211 
1009 1410 

e 
(1 

44.366 44.571 

i06n 102.4 

12106 

13,497 

72400 
58.0 
1.49 
3.211 

497 
0.271 
0.01M . 0.om 

141 
0.0604 

O.Oo290 
0.00639 

279 
0.116 

0.00575 
0.om 

85.2 
0.0353 

0.00175 
. 0.0086 

39.0 
0.0134 

O.wo802 
o.wm 

80.4 
O.Oi%8 

0.00165 
0 . m 5  

AYN~CC 

NIA 

NIA 
NIA 

D 

NIA 

N/A 

118 

1-9 

14.111 

61100 
49.0 
131 
2.88 

565 

0.0121 
0.0% 

0.3m 

1'237 

13.818 

6580(1 
52.7 
1 3  
3.04 

494 
0.270 

0.0104 
0.0219 

83.2 129 
0.0357 0.0553 

M o l 7 6  -0.w270 
CCU392 c.  O.OM95 

87.9 159 
0.0355 0.0660 

0.00188 . 0.0031 
0.00114 O.Om30 

33.3 45.6 
0.0138 0.0189 

o.000711 0.000962 
0.00157 0 . m 1 2  

46.7 43.2 
0.0161 0.0148 

0.00100 o.003910 
E.- 0 . m o ~  0.0mw 

105 105 
0.0352 0.0349 

0.WaS 0.- 
0.00197 0.0% - 

39.6 775 
o.ou2 o.om 

0.000847 0.00163 
0.00187 0.0059 

3-20 
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TABLE 3- 10 (s0ntinu.d) 

AU)EWOEW)(ETONES TESTS SUYYARV 

MicmboudPrslSUck3(WIW-I) 

MDPF3-MWII-I M D m - M W I I - 2  ~ . .  . - - 

B E N W D E H Y  DE 
r g p e r d r y s t d . e u b v m a d  

Repam# per bow 
potlad8 per b o w  

byvolnmc. Dry 

o-TULUALDEHYDE 

. [pm bymlumc. D q  
doyam# per bow 

p g  per dry 'Id. Cubic m e l d  

porn& per bow 

mlp-TOLUALDEHYDE 

pm by mlumo. Dry 
p g  per dry ,Id. Cubic m e l d  

p o v ~ d r  per how 

HEXUDEHYDE 
pg per dry 'Id. cubic m e i d  

Llop.IM per how 

e~::.:::C? 

22.3 . 27.9 
0.00506 0.00632 

O.Wo169 0.000573 
0.00103 0.00126 

50.1 
0.0140 

0.00117 -0WJ103 
0.0(1259 0 . o m  

a=- - *'O.OUS 

in 
0.0494 

O.Om72 
0.00821 

I10 
0.om 
0.w231 
0.00510 

89.2 
0.0179 

0.00188 
0.00414 

122 
0.0293 

0.0(1257 
O . O M 6  

I95 
0.0350 

0.00111 
O.Oo906 

.. . 62.1 
0.0173 
0.001UI 
0 . m 2  

17.5 
O.oQ150 

O.WO360 
0.000794 

. 39.8 
0.W796 

0.000819 
0.00180 

92.3 
0.om 

0.00190 
0.00119 

n.1 
0.00114 

O.wM75 
0.00105 

MDPP3-M0011-3 A".XUe 

25.4 
0.00575 

0.000542 
0.00119 

6- - .  
W.Olt.8 . 
0.00129 
0.0028( 

80.8 
0.om 

0.00173 
O.ML181 

28.5 
0.00571 

0.000610 . .  0.00134 

59.4 
0.0119 

O.Ma80  
o.wm 

106' . 0.0255 
0 . W m  
o.ML(w 

38.0 
0.00683 

0.0008l3 
0.00179 

25.2 
0.00571 

0.000530 
0.00116 

55.4 
o.ol55 

0.00116 
0.00257 

107 
0.0298 

O.WZ24 
0.00194 

52.0 
0.0104 

0.00lW 
0.00211 

626 
0.0126 

0.00132 o.om1 

107 
0.0257 

O.Wa6 
o.oM95 

85.4 
O.Ol.53 

0.00180 
O.oQ1% 

.: 

. 
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TAELE 5- i 1 

AWEIWLIEWKETONES TESTS SUMMARY 

MDPPrasS1ut4(WlW-5) ' 

- .. l , 
. . .  MDPP4-MM)II- I MDFP4-MWII-2 MDPP4-M0011-3 A"".IC 

N ~ A  9112192 

1802 
1936 

9113r92 9113192 

5.38 1248 
1132 1420 

.& 
-' ' c,p&r- 51.242 

Tat Due 
Run surt l i m e  
Run F i a b  l i m e  
Tat Train P u r m n m :  

V&mf Dry G"'Sampled.'EG6- 

P-.tbOkim& - 
?lac G u  Punmnm: 

Q 
r ' 7  

Temper8tw+ Dcge- P 
Vol.m& Ail mor R.t.3 

SCPM.. Dry 

ACPM. Wet 

ALDE./EEZTONES EMISSION RESULTS 

PORMALDEHYDE 

pm by volume, Dry 
pg per dry std. cubic m e t e r  

porndm per Lou 
erlog.ma per bow 

NIA 
NIA 

44335 

-===m.6 

NIA 

NIA 
0 

94 

19.m 

20.712 

8030 
6.U 

0.264 
05gl 

75.9 
0.0414 
0.00248 
0.00548 

24.0 
0.0103 

O.wO789 
0.00174 

775 
0.0321 
0 . m 2  
0.00555 

10.1 
O.OMI7 

O.wO332 
O.wO732 

37.6 
0.0129 

0.00126 
O.Wn7 

66.4 
O.OZ?l 

0.00219 
0.00181 

333 
0.00lII 

o.Wo110 
o.cQJ2u 

rl 

I O U  

97 

io i s  

96 89 

17.434 

lSS8p 

20.929 

a m 7  

20.l.50 

z i n i  

8870 
' 7.11 

0263 
05'B 

7230 
5.80 

0.m 
0567 

7980 
6.40 

02fJ  
0.M 

90.8 
0.0495 

0.0(1269 
0.00593 

m i -  

o.ooin 
0.0116 

O.o(xULO2 

105 
0.0436 

O.O(Dl1 
0.W687 . 

12.7 
0.0052X 

0.000832 

31.1 
0.0107 

0.003920 
0.00203 

69.3 
0.OBl 

0,00205 
. 0.00153 . 

o.om378 

59.0 
0.0322 . 0 . ~ 1 0  

0.00462 

24.1 
0.0103 

O.Ma858 
0.00189 

56.3 
0.0243 

0.W2w 
0 . w 1  

16.1 
0.00666 

0.00126 

395 
o.ol36 

0.00141 

o.omsn 

O.O(DlO_, 

623 
0.0108 

0.0ma 
0.00489 - 

77.9 
0.0425 

O.OU267 
0.W88 

20.7 
Oao886 

0.000708 
0.001S6 

71.0 
0.om 

0.W243 
0.00536 

138: 
, . .. ~, '. . o . m .  

42.0 
0.0144 

0.00144 
- O.O(D17 

Wogrimr per i&' 
pound. per bow 

pg per dry std. cubic meter. 
CROTUNALDEHYDE 

, E!" O g r ' r n p e r  bym'ume.Dry how 
p.d# per how c1 

I- BUWRALDEHYDE 
675 

0.0225 
0.m1 
0.W10 - 

339 : . : ;:; ::.3,s, 
0 . m  

-n-mRw-. .... : mm2zs 0.- 
. .  .I.. ..'.',. . . .. ''r,:ooggg 

. - I. 

Gtimated Catsb Weight 

. 

.. 
~. 
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TABLE s-11 (conunusd) 
AIlIEHYDEWKRONES TESTS SUMMARY 

MDPPrcvSucL4(WIW-5) /. . 
Li 

> i. . . -- 
E E N W D E H Y  D e  

Irg per dry 'Id. cubic mclff. 

&gram per bow 
m byvolume. Dry 

. po..&perbow 

ISOVALERALDEHY DE 
pm bymlume. D q  

#g per d q  ild. cmbic i n &  

pound. per bow 
elog.m per hour 

175 12.7 17.2 
0.00397 0 . m 9  0.00391 

0.000519 O.M1)153 0.000590 
O.WIM 0.M)W 0.00100 

~ 0- 0 - 9- 

15.8 
0.003S9 

o.Wo521 
O.QIll5- 

39.1 
'0.0109 
0.M1129 
0.- 

63.1 
0.0176 

0.W208 
0.00459 

9.87 . 0.00197 
0.000331 

, o.om729 

' 11.9. 
0.00237 

O.wO386 
0.000852 

355 
0.w992 
0.00126 
O.QU278 

42.7 
0.0119 

0.00146 
0.0072 

. 39.0 
0.0109 

0.00116 
o.oo2s5 

66. I 
0.0185 

0.001% 
0.00432 

6 3 7  
0.00128 

0.000189 
0.000416 

15.1 
O.ooOo3 

0.000448 
0.0009118 

5 8 3  
0.0163 

0.W207 
0.00157 

61.8 
0.0181 

O.QU.222 
0 . W 9  

0-TOLUALDEHYDE 

, [p bymlumc. D q  
11Og.P.  per bo", 

DID-TOLUALDEHY DE 

Irg per d q  sld. cubic met& 

p u a d .  per bow 

8.04 ' 152 

o.omzu 0.000519 
o.000630 0.00114 

0.W161 O.ooOo3 ' 

8.71 
0.00174 

O.wo683 
o.om310 

11.7 
0.wZU 

0.WMOI 
0.000884 

I I7 79.7 o.om 0.0192 
O.MM7 0.OoLM 
'0.W765 0.W6U 

293 293 
0.m29 O.C€629 

O.WJST3 . 0.00105 
0.00192 . 0.OaOl 

103 
0 .027  

0 .0052 
0 . m s  

28.9 
0.w120 

o.wo991 
0.W218 

99.8 
0 . 0 2 0  
0.00328 
0.Mnn 

29.3 
O.C€626 

o.wo911 
0.00214 

.c 

.. - -  . . 

I 

I.-- . . . . -. 
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I757 
1,334 

935 
1111 

1246 
14m NIA 

NIA I 

0 

49.171 47.463 NIA 
101.9 N/A 
7 -. - -. 103.7 

L -2 
.. 
m - 9s 92 

S4.m ' 5 3 m  Y.7M 

5 7 m  %m 54rm 

I NES EWSSION RESULTS- 

7.U70 
5.67 

0.681 
1-50 . 

76.0 
0.0415 

0.aml 
0.0161 

5.m 
4.64. 

0536 
1.18 

59.6 
0.0325 

O.OI2l 
o.wn9 

653 67.0 
0.0357 0.0366 

0.00593- 0.m621 
0.0131 0.0138 

m.4 164 W.8 z.2 
0.00875 O.CU708 o .om 0.m953 
0.001% 0.00152 0 . m o  0.wb6 
0.W43-3 O.CO336 O.Ms94 0.WY 

IJ.9 
0.0306 

0.00711 
0.0157 

63.9 
0.0265 

0.00589 
0.01Y) - ' 

75.9 7 1 2  
0.031s 0.m5 

0.00687 0.m2 
0.0152 O.Ol46 

11.9 7-50 
0.00493 o.au11 
0.00108 O.CQX5-7 
0 . m  O.MlS4 

- 
I' 

3 

- 

155  35.9 

0.00149 0.00331 
0.0032S - 0 . m  

0.00532 omn 

- ,.de 'b 

59.8. - - 58.9 
0.moO 0.0197 

O.aL(76 0.00543 
0.0127 o.oim 

16.9 328 
0.0161 04113 

0.00424 0 . m 1  
0.M936 0.00665 

73.7 - -_ % . I -  
0.m 0.0214 

0 . W 7  0.00s95 
0.0147 0.0131 



,: . < 
1 :. 

_ .  
. .  .... . . . .I 

.,,., 
.,. j 
. . . .  

.. 

. .  

.. 

21.8 
0.W95 
0.00210 
O.L-3463 

33.1 
0 . m  
0.00318 
O.OU7lTl 

605 

o.om 
0.0169 

0.00182 

14.1 
0.WiW. 

0.M299 
0 . ~ 1 3 5  

e 
183 

0.00176 
0.- 

0.00366 

102 
0.0245 

0.m982 
0.0216 

n3 

10.8 
O.WZ44 

0.- 
0.00219 

B.8 
0.00675 
0.00270 
0.00594 

a0.8 
0.W71 
0.00193 
0.WU 

393 

0.03364 
O.a)802 

- 0.0110 
43.1 

0.0121 

o.aa362 
' 7 O.m)91 

38.6 
0.01Ca 

O.a)358 
0.00189 

76.8' 
0.0215 

0.00108 
0.01% 

75.9 
0.0212 

0.- 
0.0152 

71.1 
0.0199 

0.00619 
0.0145 

11.5 
, o.oOp0 

0.00106 
O.oOP3 

19.3 
0.oOYn 
0.00175 
0.00386 

15.0 
0.M3m 
0.00139 
0.00305 

172 
O.mY5 
0.00159 
0 . W  

8.5 
0.OmS 

0.W788 
0.0174 

102 
O . o u 1  

0 . W 5  
0 . m  

46.7 
0.038% 
0.WY) 

312 
0.00561 
0 . m  

. 34.4 
ppm by -1.me. hy O . W S 5  . 0.m618 kibpm. pr LO", . .  
Pa".& P. bo", 

0 . W  0.00319 
0.00537 0 . W  0.006% 0.00103 

* 
L. 

. . . .  . . . . . .  . . . . . . . . . . . . . . .  - - 

. I 

... 
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.. . ... 

.- 

.. 

9/wz 
848 

1019 

51.99 

1069 

88 

29,400 

31.000 

11 900 

0594 
131 

95.8 
0 . m  

O.oW78 
0.0105 

21.1 
O.WW.3 
0.00105 
0 . m  

303 
0.126 

0.0151 
0.0333 

bs 

.. . . ' ... . :.:om: 

245 
a O.oB18 

0.U270 
- 0.0132 

m m  
UU 
1418 

4 a o E  

1061 

9s 

24- 
2g3m 

14,072 
113 

0.637 
1.40 

126 
0.0687 

0.00570 
0.0126 

28.7 
0.0123 

0.00130 
O.WZ8.5 

174 
0 . o N  

0.m788 
a0174 

26.4 
0.M907 
0.00119 
0.00263 

57.3 
0.0191 

. O.lDZ.59 
O.WS72 

NIA 

NIA 
NIA 

NIA 

NIA 

93 

28500 
30,100 

?E 
0.615 
135 

111 
0.0605 

0.00524 
0.0116 

24.9 
0.0107 

0.00118 
O.CtUS9 

2% 
0.0115 
0.0254 

0.359 
0.000149 

O.MM170 
O.QYlO375 

281 
0.00967 
0.00134 
O.o(a% 

151 
O.OSM 

0.0163 

~ ~~~ 

a m  

a m 4 1  

. .. . 
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TABLE 3 1 3  i 

- B w y D ~ N E s T E s I s s u M M A R Y  
MDF Rus S M ;  6 ( w - 4 )  

- -C 

12.2 9.8 11.0 ~pcrdryatd.cubicwlcr.' ' '  
O.W2?7 0 . m  0.0121 

o.Mo610 0.- 0.MOm 
- p c r h  ami% aom978 am116 

265 m.2 283 a p c r d r y p d s u b i c m a d  
O.Oo740 OS643 0.0459 8%2k20? 0.00132 awin o.miu 
O.Oa291 a m i  o.aa96 

433 8 6  S30 
0.0121 0.0175 0.0148 
O.WZ17 = 0.00263 0.00730 
0.00178 0.- amsi 

- - 
BPiZALDEHYDE Sample ootaoaiymi 

B&%30? 
1SOVALERAU)EHyDE 

pounds pcr how 

w per dryad.  cubic m n d  

pound, pcr how 

6 . .,/ VALERALDEHYDE 

E E g 2 ~ 7 O E Y  

340 
O.ax)680 . o.ooo169 
O.OW374 

163 

0.00179 

63.2 
0.019. 

0.m15 
0.- 

. a m  
am13 

113 733 
0.0(1226 0.00147 

0 . m 1 2  o.Mo341 
a00113 O.OtU.79. 

21.1 187 amu 0.00375 
0.000956 0.- 
o.Mz11 0.001% 

80.0 71.6 
0.0192 0.OlR 

O.WX2 0.002J9 
0.M798 O.CV746 

I " 

CC; .- .. ._ 
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I,.-.- 
\ 

911692 
1143 
IM 

911692 91165 9117m 
859 

1016 

48- 

962 

1.9 
215 

49.4m 

74303 

525 
0.421 

0.0440 
0.0971 

159 
0.0866 
0.0133 
0.02% 

17.6 
0.w753 
0.00147 
0 . m  

m 
0301 

0.0614 
0.135 

951 
0.0034 

O.Wo198 
0.00176 

NIA 
NIA 
NIA 

NIA 
NIA 

2 0  
P I  

4 9 j m  
73.m 

967 

0 . W  
o m  
0.m 

26s 
0.145 

0.Opl 
0 . W  

a.0 

0.00351 
oaim 

o m m  

662 
0275 

0.127 
o.osn 

20.1 
Q.WXUl 
0.00167 
0.00% 

42.1 
0.014s 

0.00352 
0.00716 

96.7 
0.0323 

0 . W  
0.01% 

Tat Date 
R m  Sun 'lima 
Run Finish Tmr 

Tat Tni. Panmaen: 
VdumcoIlkyGuSamfld,  SCP 

. P c - l ~ i c  
Flue Gu Panmeten: 
c a b  w e ,  96 

Tcmpntmm. D q m s  P 
VdumeU* Air Row h i s  

SCFM.. lky 
ACW. W n  

ALDB- rres EM1SION IUmlLlR 

FORMALDEHYDE 
p ~ p r  drystd.cubic meter 
ppm byrdume. OF, 
W o p m s  per bovi 
p u n &  per hour 

ACETALDEHYDE 
p g p r  dry rid. cubic meter 
ppm bywlume. Dry 
W o p m s  pr hour 
poun& per hour 

ACROLEIN 
p & p c d r j d . s u b r  m e t c r  
ppm by wlumc. OF, 
Wog.mr per bow 
poul l&pr bow 

p& pr dry lid. cubis meter 

W o p m i  per hour 
poundsper bow 

Acmm 
Qpm by rduml. Dry 

PROPION ALDEHYDE 
p g  per dryrtd. cubic meter 
ppm bywlume. OF, 
W o p m r  pn bow 
p u n &  per hour 

CROTONALDEHYDE 
r6prdrystd.cubismeler  
ppm by volume. Dry 
W o p m r  per hour 
pou~& pr hour 

pg per drynd.cubic meter 
pvmbywlume.OF, . . . 
W o p m s p r  bow 
pounds pr hour 

o-BUIYRALDEHYDE 

50.825 
100.4 . 

r/ 
2.1 

P 6  

48.92s 
992 

2.0 
c z 2 1  P 

c 

.- 

49.m 
741103 

w m  
m m  

677 
0543 

0.0574 
0.127 

1.7M 
136 

0.140 
0308 

I81 

oalu 
0.0331 

o m s  
456 

0249 
0.0376 
0.0829 

S0.a ' 
0.0214 . 

Y 7  

0 . W  
0.102 

om 
707 

0293 

0.129 
omm 

153 
0- 
O.MU9 

~- 0.w285 
/ 

443 
oala 

0.00377 
0 . W  

35.4 
0.0146 

0 . W m  
0 . W 3  

54.9 
O.OIs9  

0 . w 2  
0.009n 

27.1 
O.M)9M 
O.O(m7 L~ 

0.00501 

77.6 
0 . m  
0.m1 
Oalu 

101 
- 0.0336 - 0.w813 

0.0188 

112 

Q.oom3 
0.0203 

omn 

... 
_..I .<.- 

0.OlW 0.00513 0.00570 
0 . W 6  0.W129 0.00142 
0.00% o.w?s4 0.00313 

. .  , 
Wommr PI hour 

. .  

3-28 
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422 
0.0956 
o m 1  
O a T I S  

305 
on692 
0- 
onsm 

699 MI 
om92 
0.0219 
OM83 

0.159 
0 . m  
0.m 

n . 4  
Om2L 

0.00615 
0.0144 

556 

0110166 
om% 
oaim 

51.4 
0.0144 

0.00136 
OmsaO 

0 

157 
Om39 
0.0133 
011293 

336 
0110676 
0.00282 
aM621 

512 
o.om 
omn 
0.mSa 

215 
0.00131 

236 
O.Mi-3 
O.OI¶ 
0.0434 

18.5 

0.0157 
0.0345 

0.0370 
Cm 

0 . m  
0.0330 
0.0727 

314' 
0.0754 
0.m62 
0.0578 

232 
0.0557 
0.0197 
0.0433 

%2 
0.0868 
0.m8 
O M S 8  

9)5 
0.0170 

0.WW 

348 
0.0837 

' 0.m 
O M  

805 U-DIMElHYL BENULDEHYDE 
4¶3 

0.09886 0.0145' . - on134 pg prdrystd.nbK meter - .  
0.41676 I o.mw.4. ppm bymlume. D q  

mun& P I b o V r  0.00921 O.Oli-2 0.0149 
O m U ,  

0.0138 p r  hour 

746 

. ~ . --Lsc?- . - ~. 
. . .. . . .  . _. 

- 
- . ~. - - -  .~ . . . . . . . - . 

4 -.-- * _  - 
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TABLE 3-l.5 

AU)EHYDWKEIK)NE341SUMHARY 

CoreEFBOudel(l520) 

- ~ - M M ) I I - 3  &pgs 

Tcll Dale  911v92 9/15/92 9/15/92 NIA 
RumSunTmc 1711 1304 1633 NIA 
Rum FhhhTme 1816 1409 1738 NIA 

Tal Tnin Pmmarn:  
Volumed DryG.rYmp(d.SCP 4.3371 47668 . a m  NlA 
PerC.en1 bkin inni  1052 1013 99s NIA 

. .  

ZlueGu Pamwtm:  
3.6 - 35 D-de. % 3.6 

248 250 252 w) Tcmpenmrr, Degccr F - a  

=m*. hy 3 7 . m  %.qJ 3 9 m  %.uD 
ACFM. We1 63.m 65.10) 66813 6s.m 

- 
VolumeVic Air ~ O W R A I -  

ALLDE- NFS EMISION RPSULlB: 

FORMALDEHYDE 
~ g p r d y s l d . s u b i c  male? 10.70) 16500 14.603 13.w) 
QQm by volume. DY 856 13.0 11.7 11.1 
Wommr p r  hour 0.679 I .06 0.98 0.m 
pounds p r  hour 1-50 234 2.16 2w 

6210 5.880 6060 
339 321 330 

pgperdrysld.subic mea? 6.W 
QPm bl"lUme. bY 332 
Wog.ms p r  hour 0387 0.405 0394 03% 

ACFCAUIEHYDE 

pounds p r  hour 0.852 *. 0694 . 0670 0 .02  

ACROLEIN 
2.150 m 1 .wo 
0.520 0.417 0639 

Pgprdryrtd.subu mclefl 2.760 
Qpm by ~ I Y m c .  Dq 1.18 
W o p m s  p r  hour 0.176 0.140 0.- 0.127 
p u n d s p n  hour 0387 O M 9  0.144 om 

7.9% 
329 

0504 
1.11 

776 
0321 

0.0493 
0.109 

=I 

- -- , 
3.850 lldm 7gso 
1.60 4.91 327 

0251 0.794 0517 
0-554 I .75 1.14 

319 
0.132 

0.020) 
0 . m  

I550 

CRUKINALDEHYDE 
mgfdryynd. cubic m e l d  413 - *80 1.630 841 
QPm by volume. DTY c. -:e. 0.142 - 0.165 0559 0 2 9  
W o p m s  p r  hour 0.ma 0.0314 0.109 O h 6  
pounds pr hour 0.0579 0.0692 0241 0.123 

o-BUWRALDEHYDE 
942 4.410 2450 figperdrystd.cubiimcter 1990 

QPm bymhme. hy - 0.664 - . 

povlldspr hour o n 9  0.1% 0.652 0355 

0314 - 1.47 - 0616 
Wognms per hour 0.127 0.0615 0296 0.161 

Q 

- 
-.702 763 817 761 

M E I H Y L m Y L m N E  
Hg p r  dry rtd. subis m a d  

W o p m r  per hour 0.OuI 0.0498 0.0548 0.04% 

- . .  
Qpm by Wlume. Dry ow 0254 0273 0254 

wunda DCI hour o.op84 0.110 0.121 0.110 

' Y O 1 T I U C , - - 2 * n , .  Y"." Ir.-..l...CI, 

J 
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TABLE3-IS 

AU)EIIYDeVICE1DWESTFST$SUWMARY 

CoreEPBOuUcl(IR0) 

MBCLO-MWII-I 

8.680 
I .97 

0552 
In 

1360 
037% 
0.0864 
0.190 

- .  

634 

O.Mm 
0.- 

o m  

698 
0.I40 

0.0444 
0.0978 

2550 
0510 
0.162 
0357 

1350 
0373 

0218 
o.mm 

MBCLO-MWII-2 

l l s m  
2.67 

1.70 
o m  

1.600 
0.4334 
0.101 
0223 

L- 

1.650 
0.W 
0.108 
0237 

967 
0.194 

0.Ll6a 
0.139 

3.1% 
0.626 
0204 
0.450 

1.754 
0.429 
0.117 
0257 

MBCW-MWI-$ 

8.940 
2.03 

- 0.600 
IQ 

1570- 
'0.43% 

0.104 
0233 

1.190 
0334 

0.0801 
0.m 

945 
0.189 

0.0634 
0.140 

840 
0.168 

0.056i 
0.124 

2.180 
0323 
0.146 
0322 

AKn.e 
9,810 
222 

0.641 
1.41 

lSl0 
0.418 

0.0978 
0216 

- -  
0324 

0.168 

"1.160 

omm 

870 
0.174 

0.126 
o.osm 

z 
.%I70 

0.435 
0.141 
0311 

1340 
0.442 
0.121 
01% 

43s 

O m 9 0  
o.mm 

132. 162 1.010 ~ 8 p e r d r y s l d . s ~ b r  melcr 0 

P P ~  bydome.  Dty 0 . m  0.0291 0.1m 
0 . m o  0.0106 0.068) W o p m s  pr hour 

mounds per hour 0 .0 lS  0.0234 0.1m o w  
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TABLE 3- 16 

ALDEEYDMSKETON~S T E S ~ S  SUMMARY 

MicroboardReUY*ck 11 (DEP-I) 

-MOO11 - 1 MBPII -MOO11 -2 MBPll -M0011-I &.cus 

9119192 

1635 
1753 

9 n 1 m  

1810 
1m 

37.935 

dlocsD 

111 

6.910 

7600 

9122Bl 

1421 
1539 

NIA 

NIA 
NIA 

T e u  Dale 
RU sun Time 
Rmn Pidsb Time 

Tea7r.i. P.r.mclen: 

VdumeolLhy OuSlmplcQSCP' 

Pcrsc.lIwkioelic 

PIur 0.1 Paramaen: 
0 T c m p r u w e .  Degccs P 

Volumetric Air Plow Rater 
SCPM.. Dry 
ACPM. Wet 

ALDEJXREIONES EMISSION RESULT3 

PORMNDEHYDE 
pg per dry ud. cubic m e t e r  
ppm byvolumc. Dry 
ki1og.m. per bow 
poundspcrbow 

ACETALDEHYDE 
= ~ pg per dry 'Id. cubic melep  

ppm byvolume. Dry 
kilograms per bow 
pounds p r  bow 

ACROLEIN 
pg per dry std. cubic m e t e r  
ppm by volume. Dry 
Wogra-sprbou .- 
po-mdn per L o u  

ACETONE , 
pg p r d r y  Ud. smbw m e l d  
ppm byrolmmc. Dry 

pomdr pr hour 
- tilograms p r  bow 

PROPIONALDEHYDE 
jq per dry Ud. cubic m e l d  
ppm by volume. Dry 
kilograms p r  bow 
pounds per bow 

G.. 

CROTONALDEHYDE 
j q p r d r y u d . s m b i c m e t e ~  
PP- byrdmme. DIY 
t i l o p m s  p r  how 
p o r n d s p r b o u  . - 

Q 

n-BUTYRALDEHYDE 
pg per dry Ud. cubic meter. 

421% 

100.0 

39.05 

100.1 

NIA 

NIA 

115 

-7;- - 
c- 

7.420 

8,290 

112 

3 

7.450 

8Mo 

33300 
26.7 

0.454 
1.00 

23500 
18.8 

0.607 
o m  

30300 
243 

0386 
0,851 

336 
0.184 

0.00459 
0.0101 

M8 

0.00431 
0.00951 

0.201 
422 

0.230 
0.W532 
0.0117 

375- 
0 2 0 5 ~  

0.00414 
0.0105 

221 
0.0947 

0.00301 
0.- 

81.9 
0.0351 

o.wo961 
o.Wz12 

723 
0.0310 

O.ooo9U 
0.00201 

1s 
0.0536 

0.00161' 
0.W359 

518 
0115 

O.GfI707 
0.0156 

1,050 
o . 4 ~  

0.0173 
0.mo 

726 
O M 1  

0.w915 

765 
0317 

0.00950 
0.0209 0.0202 

20.9 
0.00866 

0.000285 
O.Ow629 

0.900 
0.000374 

0.0000111 
0.oMMZzI 

758  

40.7 
0.0140 

0.000su 
0.00113 

493 
0.0169 

O.MXM31 
0.00139 

64.4 
0.m1 

O.MLl87p 
om194 

428 
0.0147 

0.000Sm 
- 0.00111 

128 
0.042l 

0.00175 
0.00YI5 

129 117 
0.0389 

0.00147 
0.00324 

12s 
0.0416 

0.00158 
0.00348 

ppm byvolume. Dry .. - 
kiloyams per bovr 
pounds per bow 

METHYL ETHYL KETONE 
p~ per dry rid. cubic m e t e r  
o m  bvrolume. Drv 

0.0431 
0.00152 
0.00335 

._ 

26.1 
0.00870 

0.0003m 

18.2 
0.0305 

24.4 
0.0815 

0.0003as 
.. , . ,  O.Oo140 
kilogrrma per hour o.cmonl 0.000224 
paundr p r  hour o.wm a.000674 o.w(M79 0.00049J 

I.._." 3-32 
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TABLE 3-16 (somlimmod) 

A L D E B Y D E S R E T O N E S T E S r S  SUMMARY 

Microboard ReuSusk 11 (DEP--1) .. . 
M B P l l  -M0011-1 MBPll-M0011-2 MBPll-MO011-3 AVCI.Le 

BENZALDEHYDE 
p~ prdryrtd.  sclbic m e t e r  
ppm byMlmmc. thy :' 
kilograms p r  bow 
pommds pi Lou 

WVALERALDEHYDE 
M pet dry nd. smbk meter  
P P I  bY*ol..=. my 
kilograms pet how 
pom.d. pet L O U  

VALERALDEHYDE 
(I.Tcprdly..!td. d k  PCILI. 

ppm by volume. Dly 
kilograms p r  how 
pounds p r  bow 

0-TOLUALDEHYDE 
M p r  dry std. subis m e l d  

W-~PI per bow 
pormds p r  how 

P P I  brolr-r. D q  

. mlp-TOLUALDEHYDE 
wg pt dry sld. subie meter. 
ppm byvolume; Dry 
kilogrg.mrvr bow 
pounds p r  bow 

HEXALDEHYDE 
pc pcr dryud. subis m e t e r  
Qpm byvolume. Dry 
Liiograms p r  bow 
porn.& p r  how 

87.9 
0.0199 

0.00120 
0 . m  

88.7 
0.0248 

0.00121 
0.00267 

126 
0.0351 

0.00171 
0 . ~ 1 3 ~ 1  

.... 
...- 

.0MOu2: 
. ~. .. . . ::' . . . ' . :.o.&lm: 

.61.1 
.... ~. .... . . . 0.01,?2 .. . . . ., .. .. . ,.., ~~oaaoopo. 

0.001u 

232 
0.0557. 

0.00316 
0.00697 

I08 
0.024s 

0.001Zl 
o.wm 

118 ~~~ 

0.0330 
0.00139 
0.00306 

217 
0.0MM 

0.00255 
0.00561 

6 5 2  
0.00130 

O.wW765 
o.woim 

6 5 2  
0.00130 

O.wW765 
o.woim 

. 503 
0.0lOl 

o.Mossl 
0.00130 

588 
0.141 

0.00690 
0.0152 

137 
0.0310 
0.001l?. 
0.00380 

123 
0.0344 

0.00155 
O.WY2 

180 
0.0503 

0.OOm 
0.00500 

14.5 
0.00290 

O.wolK? 
~ O . w o l 0 2  

733 
0.0147 

0.wm 
o.wo9n 

318 
0.0908 

0.0105 
o.mn 

2.5-DIMETHYL BENZALDEHYDE 

111 
o.oz(1 

0.00140 
0.00308 

110 
0.0307 

0.00138 
o.mms 

174 
0.0486 

0.00218 
0.M180 

10.9 
0.00218 

O.oOo10 
O.oOOM8 

615 
0.0123 

O.MO782 
0.00173 

399 
0.0959 

0.00491 
0.0109 

183 
0.00332 

0.000241 

-3 
. . 

~.~ .. . ., . . . . 



, .  

ALDencen, NES EMISSION RESULTS: 

mW92 
1655 
1754 

53.m 
e- lau 

11.100 

IZW 

338 

0.00641 
0.0141 

ales 

89.0 
0 . W  

0.00169 
0.003??. 

466 

0.03884 
0.01% 

aim' 

105 

o.mo198 
O.ax)437 

am= 

81.1 
0 . m 1  

0.00154 
0.00339 

3.93 
0.0151 

a m u  

w m  
1810 
l?n 

51416 
973 

112 

Il.ax, 
luoo 

. 24m 
19.4 

0.61 
0.995 

m 
a206 

' 0 . m  
0,0155 

. as8 
0.0368 

0.00160 
0 . W 3  

9 s  
0.401 

0.0180 
0 . W  

35.7 
0.om 

aoo666 
a00147 

lls 
0.0417 

0.0023 
0:00514 

24.7 
a0165 

o.MD161 

wn/m 
1411 
1539 

49.m 
9LIi 

116 

11200 
4600 

%W 
21.4 

0.611 
1.43 

424 
0231 

0.oOBoB 
0.0178 

91.1 
0.0391 

0.00174 
0.003E.3 

619 
0257 

0.0118 
0 . W  

283 
0.00117 

O.OMO538 
OM0119 

24.0 
O . a ) 8 u  

0.O00485 
o.mio1 

91.8 
O . m o 6  

0.00175 
O.W% 

24.7 

NIA 

NJA 
NJA 

. NJA 

NIA 

113 

11.100 

Urn 

29,m 
23.9 

0-564 
134 

380 
0207 

0.(10717 
0.0158 

S3.6 
0.- 

0.00167 
O.OU369 

684 
0284 

O.OL.29 
0 . W  

4.66 
0.00193 

0.0COXX 

= -  
28.8 

0.00991 
O.MM53 
0.00UO 

amis 

993 
urn1 

0.00187 
O.O(Lz13 

. ... ~ O . m o 4 n  O.oo(ms 
mudr p& hour O.aOol64 0.00102 0.00104 Oooo74(3 



n2 
0.0175 

0.w146 
0.0RW. 

0.4 
aoiea 

O.Wl28 
0.m1- 

880 

0.00167 
0.M369 

a m 7  

. . . . . .. . . .. ... . ,. 
''.'..'850: 

0.000161 

. . . .  . . . .  . . . .  

om170 

aooQ3ss 

543 
04109 

O.WlU3 
aaan 

207 
0.0497 

0.00392 
a m  

106 
0.m40 

0.00197 
0.0043S 

1U 
0 . m  

e 0.m15 
0.00474 

?29 

0.00427 
0.0090. 

ami 

. . . .,.... . .. ,, . . .:.. .. . . .. . . . . . . .  .. .,*~lll; 

a8 
0.00976 

0.aMY) 
aooom 

150 

O.o(agl 
0.006p 

a m  

zu 
O.OLW2-I 

O.WW404 
O . M m 8 9 0  

70.6 
Onid1 ...- .- 

awls  . ' 0.m97 

w) 
0.0840 

0.00666 
0.0147 

104 
O.UZ36 

OM197 
awe3 

96s' 
a m  
0.w163 
O.RW.3 

156 
0.0436 

0.00648 
am94 

57.9 
0.0116 . 

0.w109 
0.00241 

390 

0.m733 
0.01Q 

a m  

3-35 
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TABLE 3-18 

ALDERYDE!SLElUNBS TE!33  SUMMARY 

... 

. 
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> . '  .~ . 
., , . , 

. .I 

. .  , 

. .  
b 

c 

80.0 
0.0181 

0.00131 
O.WZS8 

R 6  
0 . m  

0.00118 
0.00261 

86.8 
o.ou2 

0.m312 
0.00142 

3.74 
O.OOlJ7J 

O.caQ610 
O . O X u 1  

183 
0.0440 

0.- 
0.00659 

I 97.9 
0.WA 

0.00159 
0 . m 1  

212 
0.0593 

0 . w  
0.00762 

505 
0.121 

0.- 
0.0181 

125 10.5 
0 . W  0.0237 

0.m461 0.m381 
0.00212, omin 

> 
m.9 . . - .- 96.1. 

0.02.46 0.0241 
0.00149 0.00142 
0.00328 0.00313 

104 I34 
0.0291 0.0376 

om176 0 . m 1  
0.00YuI 0 . W  

.....,.: ~ 

'10.3: 5.44 

OM0174 O.wM)907 
a m :  '0.wuim 

O.MaD5,. , o.mm 

103 46.4 
0.0141 0.00929 

0.00119 0 . m o  
0.00262 0.00170 

ni m 
0.0651 0.U768 

O D l O l  0.0116 
0.00459 o.mn 

46.7. 353 

__ - ... . . 
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TABLE 3-19 

ALDBEYOEUKETONES T B s l s  SUYMARY 

M L i o b o u d  Coolini Room Suck 14 (DEP-7) 

3 4- -2 4- w1- A*ernr 

9 m  

in3 
19W 

45.28 

1015 

in 

14.400 

16.W 

9 m  
1931 
2059 

9 n 4 m  

753 
937 

N/A 
NIA 
NIA 

NIA 
N/A ' 

1 1  

15324 

17ZN 

6550 
5.22 

0.169 
0372 

153 
0 . m  

O.CU399 
0 . W O  

37.6 
0.0161 

O.WW76 
0.00215 

m 
0.0926 

0.0127 
o . w m  

532 
0 . o m  

O.wO146 
O.wO3P 

n d  
0.w950 

o.wO726 
O.cill60 

603 
0.0Xll 

0.W158 
O.OW8 

.. . . 
I 

. .  . .! 
. . .. 
'. . ! 
. i  

. .  

I 5 3 W  
17.400 

PORKALDEHYDE 
r g p e r d q m d . s r b i s n ~ r &  
ppm b g d u m s D r y  

. O o g r a u  per Lou 
' p a m b p r h o u  

ACETALDEHYDE 
per dry 'Id. cubic met& 

ppm b y m l u m s D r y  
kilogram per bow 
p n o b  p a  hour 

ACROLEIN 
pgperdryr td .cnb icmctd  
ppm by volume. Dry 
kil0gr.m per bow 
p u n &  per bow 

ACETONE 
pgperdrysld.cnbismn& 
ppm by mlumc. Dry 
kilogram per hour 
p m o b  per hour 

PROPIONALDEHY DE 
pg p" dry ,Id. cubic m u d  
ppm bymlumc. Dry 

pura& per b o w  
ti106C.ms pr Lour 

C R d O N M D E H Y D E  
pg per dry #Id. subis m u d  
m W - l u m e , D r y  
t i l o g a m  per hour 
p n n &  p" Lou 

0 

, a - m r m u D e H Y D E  
- " rgperdq . ld .cmhicmud 

ppm byvolume. Dry 
kilocrams per bow 

- p u n d l  pn bour 

7.710 
6.11 

0.417 
o.im 

6.7% 
5.41 

0.176 
om 

5.m 
4.08 

0.141 
0311 

163 
0.0890 

0.00101 
0.W883 

149 
0.0610 

0.00387 
0.w853 

148 
0.08w 

0.MYII 
0.w905 

4 2 2  
0.0181 

0.00103 
o.oazy1 

373 
0.0160 

OMD971 
0.00214 

33.2 
0.0142 

o.ooo922 
0.w203 

2M 
0.150 

O.WIO7 
O.OU6 

213 
0 . w  

0.0tbW 
0.om 

169 

O.MY70 
0.0104 

0.0702 

. . .. . .. ..: .... :.= 

0.0000793 

13.8 
O.Oc671 

0.0m3.33 
' -  0 . m  

18.7 
0 . m  

O.Wo460 
0.00101 

36.6 
0.0126 

0.000953 
O.w210-- - . -. 

27.6 
0.w948 

O.WO766 

4 

4 9 2  56.4 
0.0188 

0.00157 
o.oau5 

7 5 3  
0.U2iI 

O.W1% 
'-0.00632 .--- 

0.0164 
0.W121 
0.00266 _ _  - 

METHYL ETHYL KETONE 
r g  p" dry IId. cubic m a d  
ppm by volume. Dry 
tilograms per hour 

10.2 
0.00339 

0.000249 

173 
0.00576 

o.ormso 

1 1 3  129 
0.00630 

mounds ~ f f  bour O.WOS49 o.om991 0.000691 O.Om7U 
..... ~.. o.om337 

- 
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TABLE 3-19 (somtimmed) 

ALDBAYDESICETONES TESTS SUMMARY 

Mcmbo.rd Coohg R m m  S l u t  14 (DEP-7) 

. - -  MBCR14- MOO I 1  - 1 MBCR14-M0011-2 MBCRI4- MWll -3 Avn.le 

V U R A L D E H Y D E  
#gperdrystd.cnbkmnd 
ppm byvolnmc.Dq 
kilograms per bow 
ponnda per how 

p g  p" dry sld. cabis m a d  . . .  
0-TOLUALDEHYDE 

ppm by volumc. Dry 
tilograms p" bow 
p u n &  pr hour 

mlp-KILUALDEHYDE 
rgperdrysld.subicmeld 
ppm bymlumc. Dry 
Wograms per how 
porno& p" hoar 

HEXALDEHY DE 
p g  p n  dry .Id. cabic m e l d  
ppm.bymlumc. Dry 
tilograms per how 
awls per bow 

p g  p n  day .Id. srbis mnet.  
U- DIMETHYL BENZALDEHYDE 

.. . 
ppm b y w l u b r . D q  
tilogr.ms per bow 

53.1 
0.om 
O M 1 3 0  
0 . w M  

57.0 
0.0159 

0.00140 
0.- 

- 1.03 
om111 

0.000l72 
O.Wo380 

24.2 
0 My84 

0 KO594 
0.00131 

133 
0.0319 

O.wD26 
0.00718 

3.12 
0.000561 

OaaY1767 

53.9 
0.om 

0.00140 
0.0(1309 

50.4 
0.0141 

0.00131 
0.00289 

61.6 
0.0178 

0.00165 
0.00365 

. .  .. 
.. . . . '.., 0.0001s9 

24.9 
O.My98 

0.003646 
0.00143 

22.1 
0.04)97 

0.000576 

35.1 
0.007% 

Q.Omn4 
O.Ocnl5 

374 - 0.0105 
0.00104 
0.00230 

533 
0.0149 

0.00148 
0.00326 

2.50 
0.000500 

0.000153 
o.ww7m 

. . . . . 
. .  '. . .:, . , .om 

.. . ...,, ':o.oms,ln 
. . . . . .  .: . . .'..>:!-ll, . ..... .. . .... .. 

41.4 
0.0107 

O M 1 Z 3  
0 . m o  

426 
0.0119 

0.00111 
0.00245 

57.9 
0.0162 

0.00151 
0+33 

4.10 
0.000821' 
0.wo105 
O.wo231 

n 4  
0.02449 

0.000582 
0.WIUI 

122 
0 . m  . 

O.OQ316 
0.M97' 

0.00192 
0.000281 

3-39 

- 
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TABLE 3-20 

ALDEBYDESIKETUNESTESIS S U M M N t Y  

MicmboudCmling Room Suck  15(DEP-8) 

m 1 - 001 - MBC 1 - 0011- 

9121192 

19M1 
1733 

4 3 3 2  

94.6 

128 

14.m 
16410 

7.130 
6.20 

0.193 
0.4Z 

180 
0.0982 

0.00150 
0 . m 1  

61.1 
0.mz 

0.00153 
O.WO36 

332 
0.138 

0.- 
0.0183 

'. :..:.:..: ~ 1.63 

.. .;. .:o,-m 
.:. - , 

ppm by*olnm,c.,Dry . .. .:.;;. :''...o.OoM75 
W o p m  per bow 
p a n &  per bow '!o.Om0897 - 

CROTQNALDEHYDE 
P; per dry rld. cubic m e t e r  
ppm bym1ume;Dry 

pounds per how 
Libgrams p" h4w 

a-BUTYRALDEHYDE 0 

46.4 
0.016a 

0.W116 
0.00256 

9 m  
1951 
2059 

46.113 

94.0 

in 

6.710 
5 3 8  

0.181 
0399 

145 

O.MO91 
0.00862 

0 . 0 1 ~  

e 40.6 
0.0174 

0.00110 
0.00242 

9 n 4 m  

753 
9l7 

50.717 

96.6 

101 

1 7 . m  

is.iw 

4.7100 
3.83 

0.138 
036 

151 
O.Os24 

0.00137 
0.00963 

Y3 
0.0164 

0 .Wll l  
0.00244 

203 
0 . w o  

0.W586 
O . O M  

0.700 
O.wO2811 

o.Ww201 
0.mu 

c -. 
355 

0.om 
0.00103 

. - a m  - 

13.1 
0.0246 

0.04113 
0.00171 

NIA 
NIA 
NIA 

NIA 
NIA 

118 

6.410 
5.14 

0.171 
0376 

159 

0.00126 
0.00939 

0.0865 = 

46.7 
0.om 

O.Wl7.4 
0.00274 

250 
0.1M 

0.00564 
0.0146 

1.03 

0.oOWZR 
O.oOW599 

' o.wn 

40.6 
0.014 

O.Wl09 
O.oOu0 

80.6 
0.0269 

0.03216 
0.00176 

METHYLETHYL KETONE 

3-40 



T A W  3-20 ( c o m 1 h . d )  

ALDBRYDBYKEBfONES IESlS SUMU4RY 

Miuobo.rdCmlin&Rmm S l u t  IS(DEP-8) 

.- . .-s MBCRIS-MWII-I M B C R I S - M W I I - 2  MBCR15-MWII-3 A*n.lc 
BENZALDEHYDE 

p~prdqsId.smbicmeleP ~ 

ppm b y r o h m + D q  
kil0gr.w per Lou 
porn& p a  Lou 

ISOVALERALDEHYDE 
pg pr &ysld. cabis m e l d  
PPI by*ohm+ Dry 
U O ~ * . o r  per Lou 
poll.& PQ how 

VALERALDEHYDE 
p i p a  6 q n d . c n b i c m a d  
ppm bywlumc.Drj ' 

tiloy.rm pa bow .-- .- 
p u b  pa bow 

o-TOLUALDEHYDE 
pg pr dry ild. cubic m e l d  
ppm byrolums Dry 
ti1oy.rm pa bo", 
p o n b  pa h o u  

mlp-TOLUALDEHYDE 
#&prdqnld.svbicmeteP 
ppm by volume. Dry 
Liloprm per Lou 
po..& pp how 

HEXALDEHYDE 
p&perdryi ld.svbicmcid 
ppm b y d u m r .  Dry 
Woyams per hour 
po'di pa how 

64.4 
0.0146 

0.00161 
0.Omu 

53.6 
o.ou1 

0.00161 
O.Om56 

37.6 
o.o(M2 
0.00109 
0 . m o  

51.9 
0.0117 

0.00144 
O.Om17 

63.6 
0.0178 

0.00159iz 
O.Om50. 

42.5 
0.0119 

./~o:wlz3= 
9 e-, 0 . W l  

39.9 
0.0167 

0.00173 
0 . m 2  

51.9 
0.0145 

0.00u9 
o.o(oo6 - 

77.4 
0.0216 

0 . m 7  
0.00450 

. 78.2 
0.0219 

0.00195 
O.o(y31 

94.2 
0.0263 
0 . m 4  
0.00561 

:.:.:... :Is3 
"' ".Oam326 

o.oalOw7 
o.MXx)897: 

209 
O.WMu18 
o.oOw60( 
O.wO133 

226 

O.M1)06U 
O.wO135 

0.~0327 
Q6 
1 3  

.. . .. . .. ... . ... . :O.w0182 . . .  . . .  

31.0 

0 . m  
Qw170 

o906m 
195 

O . W ) 9 0  
O.wO564 
0.00124 

24.7 
0.00495 

O.om659 
0.00145 

167 
0.0401 

118 
0.0293 

.O.W318 

114 
0.0274 

0.0(1330 
0 . m  

133 
0.0319. 

O.Qg355 
0.w783 

2.5-DIMETHYL BENZALDEHYDE 
per dry .Id. cubic mete? 

ppm by wlume. Dry 
kilograms pa Lou 

122 6.89 9.05 938 

.. 
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9N191 9/25/92 

1745 .zml 
1626 1843 

158 156 

0.0174 0.0181 
639 6.69 
14.1 14.8 

O m u n  
ai6 
1.64 

0.W174 
0.637 
1.41 

0.0212 
7.77 
17.1 

- -  . .  

amz 
0.966 
213 

o.cc69s 
2M 
5.65 

amn 
10.2 
225 

tUA 

NIA 
NIA 

WA 

tUA 

- 

l.58 

' 119,m 

0.0171 
6.13 
135 

0110191 
0.692 
133 

o.Co642 
226 
4.97 

a m  
9.08 
20.0 

. .  . .  
.. . 

.. . 

342 
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TAELE 3-22 > 

I 

- -' -' . .. . 
'PARTICULATE 81 CONDENSIBLE PARTICIJUTE TESS SUMMARY 

! '. 
' L !  Surtacc EFB Inlet 

MBSLI-MSR02-2 MBSLI-MSm-3 

Tar Date 

lfhm Stan Time 
Run FinirhTime 

T a t  Train Parameiers: 

- 7?-- 

Volume of Dry Gas Sampled. SCF. 

Pcrccnl lsokcnctic 

FlueGas Parameters: 

I Carbon Diolddq 76 

- .  

Temperature, Degrcs F 

Volumcuic AL Row Ratca 

S(;FU*. hy 

A m .  Wet 

PARTICULATE RESULTS: 
Fillmblc 

Concentration. gainsiDSCF' 
Emission Rare. kilogamshow 
Emission Rate, poundshow 

EnnsUblc Condsluiblrr 
Conccntralion, gain.vDSff' 
Emission Rate. kilogaamshour 
Emission Rate. poundshow 

Non--ENacUble Condensibla 
Concentration. gainwDSCFF. 
Emission Rate, kilogramshow 

.-EmirrionRntqpoundsh5iw - - 
TOUI P a r t i a i m  

--. Concmvation. gaiar/DSCF* - -- 
Emission Rate. kilopamshour 
Emission Rate. poundshow 

9n .m 

1539 
1659 

4 2 3 Z  

988 

2.0 

224 

47.717 

n.iu 

0.0492 
9.12 
20.1 

0.00667 
124 
2.73 

0.00445 
0.825 
182 -. 

- o.oMI)-- 
112 
24.7 

9 n 7 m  
dl 

. . 839 
955 

41.664 

- 100.1 

2.0, 

218 

466349 

68BU 

0.0415 
7.49 
165 

0.- 
1.62 
3.57 

MBSLI-M5m-4 
. P  - 

9 T i i  

43.169 

100.9 

2.0 

2 2 .  

46.648 

71.070 

0.0487 

8.83 
195 

0.0174' 
3.16 
6.98 

a -  

0.009)l 9 , cp 0.00393 - 0.687 G(i:713 
157 . .- .@ --- . 

0.0701- . -Q,Mqs - - ~ 

9.79 12.7 
21.6 28.0 

AWagC 

c 

NIA 

. NIA 
NIA 

NIA 

NIA 

2.0 

222 

469% 

70.679 

0.0465 

8.48 
18.7 

0.0110 
2.01 
4.43 

. 
O.Oo406 - d.741- 

1.64 

0.0616 

112 
24.8 

.- 
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TABLE 3-23 

PARTICULATE & CONDENSIBLE PARTICULATE TESTS SUMMARY 

Core EFB Inle: 

MBUI-MSROD-2 MBUI-MSR(a-3 MBal-MSROD-4 AWap;C 

. -  
To: Date, 

Run Stam Time 
Run FinishTimc 

Tot Train Paramelm: 

0 - .  0 

Volume of Dry Gar Sampled. S(F* 

Percent llokenetic 

Flue Gas Paramcia% 

Carbon Dioxide. % 

Temperature. Dcg~ccs F 

Volumetric Air Flow R a m  

- S ( 3 M ' . D r y  

A m .  Wet 

PARTICULA TE RESULTS 
F i l l m b l e  
Concentration. grairu/DSCF' 
Emission ha. kilo&amJthour 
Emission h:c. poundshour 

E n n c u b l e  Condensibla 
Concentration. p i r u l D S C F '  
Emision Rate. kilograrnslhour 
Emision Raic. pundshour 

Non=Ennclable Condensibla 
Concentration, pirulDSCF* 
Emission Rate. kilogra-ams/hour - 
- 3 .  mlvion ,- h i e .  poundshow -~ - 

Tobl Pmiculate 
- - -Conccntra:ion,gainvQSCF*- 

Emision h i e .  kilopmshour 
Emission Raie. poundshow 

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

9/15/42 

1010 
1411 

30.695 

105.8 

3.0 

261 

'?Z,lQ 

5 7 . M  

0.107 
13.4 
293 

0.0452 
5.65 

123 

s -  

0.0343 p 

429  
9 . 6  

- 
9 n s X  - 

1547 
I n 9  

30.m 

107.0 

3.7 

262 

318¶ 

5 6 J 3  

0.0893 
11.1 
24.4 

0.0497 

6.16 

13.6 

E 0.0384 - 
<4.76 
- 103 

0.18, o m -  
233 22.0 

51.4 483 

e - .~ 
9 n 5 m  

1619 
1910 

30.654 

1083 

3.0 

262 

31,401 

57,014 

0.149 
182 
40.1 

0.0370 
432 
9.96 

- . 
0.om 

-' . ' 4 W -  
-- 10.1 

0.224 
273  
602 

NJA 

NIA 
NIA 

NIA 

NIA 

3 2  

262 

31811 

57.067 

0.115 
142 
313 

0.0440 
5.44 

12.0 

-0.m 
435 
10.0 

0.196 
242 
53.4 



TABLE 3-24 

PMlOTEsrs SUMMARY 

MDF '+lone Outlel (DB) 

Run S w  T i  , 1116 
R u n F ~ l i m e  1451 

Tm Train Paramncn: 

Volume of Dry Gar Sampled. SCF 44.173 

Parent Isckcneoc 110.1 

Rue Gar Panmctcn: 

Tmpwtrrc. Dcgrrer F 1% 

VOlumCVlC Air Flow Ralcr 

S r n ' . J W  101,ooo 

ACFM. Wet 13l.O.W 

Dir of P v u c l a  in  lone, 952 
MicmIn 
PMlO EMISSION RESULTS: 

Cnmnuaum. p i w C 6 ~  0.w115 
Emrrvon R a e  wopm%llour a453 
-n R a e  poundybou a998 

1707 
1937 

47.411 

1129 

148 

lW,oOo 

Wmo 
9.54 

. O.Wl04 
a- 
0.093 

P A R T I C U T E  FRACTIONATION 

0.OLoB 

1 7 s  
am 

95.0 
5.01 

w m  
945 

1208 

49.711 

115.1 

151 
a 

96.900 

m,m 
952 

O . m S 9 0  
m 
4.90 

0 . m 9  
7.44 
164 

(n6 
16.4 

A&- 

.- 
NIA 

NIA 
NIA 

NIA 

NIA 

151 

991m 

Wmo 
953 

0 . m o  

226 
c. ' .1.m 

O.UT78 

19.1 
a67 

91.4 
858 

*- 

. . -  . ~. . .  __ . . ... . . . 



... " 

TABLE 3-25 

. . :  
. .  

'.. .. 
PM10TESTS SUMMARY 

MDP RcuSlast2(WIW-2) 

. .. 
~. . 

. .  
. .  

> PMIO. w 
< PM10. II 

' 68 D g .  P (20 C) -- 29.92 1.. M e m q  

42.4 
57.6 

9111,% 

740 
1145 

10157 

107.4 

I14 
.a 

11.200 

r u m  
9.89 

O.oW78 
0295  
0.650 

0.00656 

0.m 
0.630 

0.00406 
0.177 
0389 

0.0144 
0.626 . 

1 3  

52.9 
47.1 

Q 

9111,% 

1253 
1821 

109.198 

101.1 

121 

11.700 

13300 

9.83 

P 
O.CUX08 

0.277 
0.611 

0.00561 

0.256 
0564 

0.00376 
0.171 
0378 

. -  

0.0117 
0535 

1.18 

48.2 
51.8 

Average 

NIA 

NIA 
NIA 

NIA 

NIA 

119 

11,500 

13.000 

9.78 

c 
0.00826 

0370 
0.815 

0.00757 
0339 

0.747 

0.00382 
0.171 
0376 - 

0.0156 
0.698 

154 

47.8 
5 2 2  
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TABLE 3-26 

PMlOTEmS SUMMARY 

MDFRruStsck3(WIW-l) 

un Sran Time 1148 739 1352 
un Finish Tine . 1742 - 1158' ' ' 1803 

csl Train Parameters: 

Jolumc of Dry Gar Sampled, S f f  115.788 110.621 io6.m 

'crcml Imkae1iC 96.0 923 91s  

YC Gar Pmmciers: 

rempcrature. D ~ C . Z Y  F 125 ,119 123 

/olumcuic Air Flow Rates& 

s-*. Dv 11.900 12.4m 123m 

ACFM. Wet 13.7~1 14.1~11 i4zm 

ia. of P m i c l a  in Cyclone. 9.68 9.64 9.62 
licmni 
MI0 EMISSION RESULTS: 

losladhg sx(rrubl&on-sxtruuble modens ib la  
&&nmtion, gaim/DSm* 0.01m O.MM6 0.0473 
Emission Rae. kilopms/how 03oZ 0363 230 
Emission Rate, poundrlhour 1.11 0.800 5.07 

Including only oon-alncuble sondensibla 
Commation, grainr/DSCF* 0.00950 0.00933 0.0473 
Emission Rate. kilogamJ/hour 0.440 0280 230 
Emision Rate. poundshour 0.971 0.617 5.07 

Witbont condensibla (Fillaablc) c- 
Concmmtion:ipim/DSff* 0.00454~ 0.00393 0.00354 
Emission h t c .  ki~op-ms/hour 0211 0.189 o.in 
Emivioo Rate. p u n m o w  0.464 0.416 0391 

-.=-?a=- - 
rmnmn? m~ani&s (id- 10k . . ~ . ~ .  . -  

Concentration. p i n s K l S f f *  0 . m  0.0143 0.0553 

Emission Rate, poundshow 2.13 131 5% 
.. Emission Rate. Lilop.amshour __ . ~~ . ~. . -0.687 .. . _ _  2.70.. 

hRTICULATE FRACXIONATION: 

> PMIO. % 

< PMlO. 5% 

YIDcg.F(20C) -- 29.92.1n.Mscury 

48.1 
51.9 

47.1 
S2.9 

14.9 
85.1 

NIA ' 
NIA 
NIA 

NIA 

NIA 

122 

12333 

14.000 

9.65 

0.0219 
. 1.06 
233 

0.0209 
1.01 
La 

O.OO404 
0.192 
0.424 

Q 

0.0307. 
1.45 
320 

36.7 
633 

; L-9 

22-Apr-S 3-47 
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TABLE 3-27 

. .  

0 

* 

- 
--., 

.. _., 

PMlOTESlS SUMMARY 

MDPReuStaet4(WIW-5) 

Test Datr 

Run StanTimc 
Run PinuhTimr ' 

Test Train Parameters: 

VolvmeoIDryO.rS.mpled.SCP. 

Persen1 Ilobnetis 

Plue Gas Panmuerr: 

Temperiturc. Degrees P 

xolumeuis Au Plow Rates 

SCPM'. Dry 

ACPM. Wet 

Dia. of Particln i m  Cyc1o.e. 
Yisroms 
PMIO EMISSION RESULTS: 

9112Fn 

1625, 
2059 

106.97 

100.7 

96 

19.400 

20.800 

9.89 

PARTICULATE PRACTIONATION: 

> PMIO. % 

< PMIO.% 

- WDcg. P (20 C) -- 29.92 In. Mercury 

32.0 
68.0 

9/13B2' . 9113t92 

840 1408 
1253 1812 

109521 94.097 

94.8 1033 

89 97 

20.800 19.100 

21 .m 20200 

9.98 9.92 

O.Mn13 0.00272 
0.172 0.202 
0380 0.446 

O.ooo69l 0.00239 
0.0559 0.178 

0392 &. 0.123 

LS 

O.WO268 0.00144 
0.0217 0.107 
0.0478 0.736 

-. . - .  - 
0.00318 O.WZ80 

0258 _ -  0208 

0.568 0.459 

0 L-. 
NIA 

N/A 
NIA 

NIA 

332 292 
66.11 97.1 

N/A 

94 

19.800 

21.WO 

9.93 

0.w218 
0.167 
0.369 

0.00159 
0.120 

0.265 

o.WO139 

0.0560 
0.123 

0.00282 
- 0.218 

0.480 

2 2 7  
773 

. - 



TABLE 3223 

PMlOTESISSUMMARY 

MDFPmnS-5 (WlW-3) 

4!&m% 

Miaulm 
PMlO EMISSION RESULTS: 

> PMIO. 56 

< PMIO. W 
41.8 
yu 

52600 

55,100 

9% 

0.00111 
0.226 
0.498 

- 

0.000960 
0.1% 
0.432 

0 . W  

0.00192 
0.392 
0.865 

4 2 4  
57.6 

. .  

m m  NIA 

1348 NIA - NIA 1842 
-e 

117.675 NlA 

90.9 N/A 

97 90 

O.mo393 O.a)0916 
0.0910 O u x )  
om1 0.441 

0.- o.mOBs0 
0.0910 0.1% 
azOl 0.410 

-- 
0 . m  0.00165 

0203 0360 
0.448 0.794 

551  4.53 
44.8 5 3 5  

B 

c. 



TABLE 3-29 

. -- 

D 

”. 

PMlOTESTS SUMMARY 

MDFRsrSlacl;6(WIW-4) 

Tat. Dau mom c3 

Run Star( T h e  
Run Ftnirhrimc 

9u 
1458 

Ta t  Train Parametus: 

Volume of Dry Gas Sampled, S(rm 111539 

P u c s n l  I a o k m C l i c  110.6 

Flue Gas Parametus: 

Tcmpcnture. D w  F 100 

Volume& Air Row Rata  

S(FM..Dry 30500 

A W ,  Wet 33.000 

9.75 Dia. of P . n k l u  in *lone, 
Miaona 
PMlO EMISSION RESULTS: 

Including uulccrblclnon-exuaclrble candensibla 

- Concmvation. pins/DS(rF. 0 . m  
Emision Rals. kilog.muhour 0.336 
Emision Rate, poundslhour 0.741 

Including only moo-exuactablc condenribla 
Conccnuatioo. miwDSCF*’ 0.W187 
Emivion Ralc;kilomnwlIour 0221 
Emision Race. poundslhour 0.488 

c--- Witboul mndeMiblu (Fillerable) 
Coxmuation. grainvlS(r* o.oo(puL( 

Emission Rate, kilcpanwlIoirr 0.(1246 
Emission Raw poundslhour 0.0541 

. 

Canccnuation. p ins /DSff*  O.OM.34 
Emission Rate. kilopmshour 0315 
Emission Rate. poundshow 1.14 

PARTICULATE FRACl7ONATION 

> PMlO. 5% 
c PMIO. % 

34.7 
. 653 

9n1m 
735 

1159 

109311 

105.6 

96 

31.600 

33.m 

9.89 

0.WZV 
0255 
0.561 

O.MIlS5 
0.191 
0.420 

O.wO198 
0.m43 cT 
0.0535 

O.M)314 
0.459 
1.01 

443 
553 

MDPP6-M2Ot&2DZ-~ 

9n1m 

0 1353 
4756 

105314 

111.1 

98 

33.100 

9.69 

0.00190 
0126 
0.497 

0.001w 
0.118 
0260 

0.0153 

O.ooo4 
03% 
os72 

43.0 
57.0 

w. 

NIA 

W A =  
NIA 

NIA 

NIA 

98 

M m  

33m 

9.78 

0.00127 
02n 
0.600 

0.00147 
0.177 
0389 

- 0,wOlS 
0.0186 
0.0410 

0.00381 
0.457 
1.01 

40.7 
593 

3-50 



PMlOrrSrS SUMMARY 

sutfaaw outlcl(lslo) 

Tsl Dale 

RunStanTim --- 
Run Finish Time 

Tcsl Train Paramcierr 

Volume of Dry Gar Sampled. SCF' 

Pcrccnt lsokcnctr 

Rue Gas Paramctcn: 

Carbon Dioade. % 

now 
104.8 

20 

Temperature, D e ~ a s  F 219 

Volumcvic Air Flow Rates 

sm.. py 47.700 

A m .  We1 70.600 

9.61 Dia. of P u t i d s  in Crrlone. .~ 
Mimom 
PMlO EMISSION RESULTS: 

Including cSxadablc(non-cxlraclabic mndenaibla  
Cmmiuatbn. grainJDSCF' . Broken 
Emision Rntc. kilopmvrhour 
Emission Raw. p o u n m w  

Including only non-cxuactablc mndcnsiblcs 
Canscnuatbn. grainJDSCFF. Broken 
Emision Rate. kiloprwhow 
Emision Rae. poundvllw 

Wilbontcmdcnriblca (Filtcnblc) 
~nocnuat ion.  grairwDS=* 0.00149 
Emission Rau. kilopmr/hour 0276 
Emision Rate. p o u n m w  0.609 

.- _ _  0 . .. 
WN. rmncuum B M ~ I O W S  (u mioh 

Canonuatbn, grainJDSCF. NJA 
Emission Rate. k i loprwhow 
Emision Rate, pounmcur  

PARTICULATE FRACIYONATION 

> PMlO. 9% 
< PMIO. % 

* 68 Deg. F (20 C) -- 29.92 In. Ma'cury 

N A  
NJA 

9/17/92 9nm 
1550 mG.7 
1719 1027 

36.657 12.361 

. 99.0 106.1 

1.9 1.7 

217 ni 

49.900 44600 

Tu00 70.000 

9.78 9.52 

- 
0.0140 o.Oo801 
zn 1.45 
5.99 320 

0.0124 0.00648 
241 1.17 
5.31. 2.59 

0.&7 O.oo305 
122 0.552 
268 122 

0 

0.0138 

857 5.50 

. .~ .. O.aL00 .. 
3i9 249 

30.0 41.9 
70.0 58.1 

N/A 

NJA 
NIA 

NJA 

NIA 

1.9 

219 

48.100 

70.wO 

9.64 

0.00734 
208 
4.59 

O.a)630 

1.79 
3.95 

o.w.361 
0.682 
1.50 

0.0113 
3.19 
7.03 

X.0 
42.7 



TAELE 3-31 

PMIO'IESTS SUMMARY 

torr EFE OUtICt (Ino) 
. !  . .  

, . _ ' )  

c 

MBLIO-MZQWB2 

Tar Date 9/15/92 

-Run Slartlimc 1u)d 
Run Finish l ime 1411 

Tert.Train Parametax 

Volume of Dry Gar Samplcd. Sff' 32642 

P a c c n l  Isokcnclic 982 

Rue Gar Pararnctm: 

Carbon Dioxide, 70 3.0 

Tcmprature. Dcgr- F 251 

Volumcu% Air Row Rater 
~~ 

~ S ( ; F M ' , h y  , 38.100 

A m .  Wet 67.W 

929 Din. of Panicla in Cyclone. 
Miuuns  
PMIO EMISSION RESULTS: 

Including Utracublclnon-exUacU condensibla 
cdncrnustim. gai-sp 0.0881 
Emission Rate. kilogramhow 13.0 
Emission Rate, poundvncur x 7  

Including only non-extractable mndcnaibla  
Conccnuatwn. gra iMSff '  0.0675 
Emission Rate, kilogramhour 9.99 
Emission Rate. p u n d y h w  220 

Without condcnaibla ( F i l l a b l c )  
Concentratan. grnin#DSCF. 0.bjiE 

Emkion Rate. p u n d J h w  9.07 
Emission Rare. kilogramhour 4.11 

. . . 
0. 

- -~ - - .  . . ~ _ _  
T o 7 u P A R n ( x R A T B  BMrnlOW (IndlUla PMlOh 

Concentratan. grain#DSCF* 0.0995 

Emision Rate. poundJhw 32.4 
Emision Rate. kilogramhour 14.7 

P m n C u L A T E  F R A ~ I O N A T I O N :  

=. PMIO. % 
< PMIO. % 

' 68 Dcg. F (20 c) -- 29.92 In. Mcrcwy 

11.4 
886 

9/15/92 

1 5 4 6 0  
1735 

35.152 

95.3 

3.0 

252 

4 0 m  

&100 

9 . 3  

- 
0.0664 

10.4 
2 9  

0.0499 
7.80 
172 

0.0154 
2.40 
529 
._ 

0.165 
2x8 
56.8 

s9.7 
40.3 

9/15/92 NJA 

lsn NJA. 
me - NJA 

31.sm 

96.9 

35 

2510 

?a700 

67.400 

9.30 

: . . ' ~ p l e . . : :  ..: 

JfX  

:Brokal 

Samplc 
J B  

Broken 

0.0289 
4.53 
958 

Not 
CalCUlalCd 

NIA 
NJA 

NJA 

NJ.4 

32 

252 

39.000 

67,S00 

9.32 

0 . m  
11.7 
25.8 

0.0587 
as9 
19.6 

0.0240 
3.68 
7.98 

0.132 
w.3 
44.6 

35.6 
64.4 
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TABLE 3-3 

PMlOTESIS SUMMARY 

Miaoboard Pras Suck 11 (DEF-1) 

Run Stan Time 
4uTd T i e  ' 

Test Train Parameters: 

Volume of Dry GM Sampled. S f f '  

Patent I.oknetic 

Flue Ges Parametea: 

Tcmprnlum D e g r e F  

Vdumeuic Air Flow Ram 
i' 

SW'. Dry 

A m .  Wet 

Dird P- ic.qc.lmm, YiaDPl 

PMlO EMISSION RESULTS 

98.m 

1OSJ 

113 

8,710 

9,710 

9.63 

Inchding CMcUblr;lnon-M1CUble condensibla 
cdlrmuation. gaimtDSff' 0 . W  
Emision Rae kil-mrlhour 0.0892 
Emission Rate, pounddhow 0.197 

Imlnding only non--cN.Uabla oonddeo.ibla 

Cnnccnualioa. graiwDSffF. 0.00214 
Embion R a e  kilogramrlhow 0 . m  
Emission R a e  pounddhow 0.159 

Wilbonl condensibla (Fillcrablc) 
Colrmuarion. gainJDSff'  O.oo(e81 
Emiuion Raw. kilognmrlhour 0.00951 
-ton Raw poundsmour 0.0210 

T ~ A L P A R ~ Q R A  Ta PMLPSIOW (lddu P N l O t  

Coocmuation. gaiwDsm' 0.00354 
Emiuion Rare, Mogamsbour 0.lU 
Emkion Ra~e, poundshour 0264 

PARTICULATE FRAI3IONATION 

> PMlO, 5% 
< PMlO. ?6 

- 68 Dcg. F (20 C) -- 29.92 In. M u c u y  

25.6 
74.4 

91.735 

112.0 

108 

gt20 

9,100 

9.74 

0.00288 
0.0919 
0203 

O.WZlZ 
0.0871 

0.192 

0.00123 

0.0865 
o.ma 

0.00372 
0.119 
0262 

22.6 
77.4 

9 m  

906 
no9 

1os564 

112.9 

110 

8pg 

9,140 

9.62 

0.w295 
0.0943 
-0208 

0.m110 
0.U350 
0.0772 

O.Oo(1092 
O . W B 4  
0.0206 

0.00351 
0.12 
0247 

1SE 
842 

NiAe 

NIA 
NIA 

NIA 

NIA 
.. . 

110 

g380 

9 9  

9.66 

0.OCma 
0.0918 
02W. 

0.00199 
0.0648 
0.143 

0.000600 
0.01% 
0.0427 

0.00359 
0.117 
Ols8 

213 
18.7 

3-53 
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TABLE 3-33 

PMlOTESTS SUMMARY 

Miaoboard Rsr Sfack 12 (DEF-3) 

1-+=- 
TCS~ Datc 9n9m 

Run Stan l i i c  . 1041 
Run Finish Time - 1528 

~ , .  - 1 
-~.- 

-.> 

TEI Train Paramelm: 

Volume o I D y  Gar Sampled. Sff' i o i m  

Flue Gar Pararnctm: 

.- 
Volumnris AL Flow b u s  

SW'. Dry 12.400 

DircdrrhhmcFJ05.- 9.78 

PMlO EMISSION RESULTS: 

Inchding exuaclablslnon-atmclable condcnsibh 
Conesnmtion. gains/DSffF. 0 . M  
Emkion Rate, kilopnuhour 0.0893 
EmiYion Rae pouodrlhour 0.197 

Including only non-uuaclrble condcluiblo 
Concamtion. grains/DSCF* 0.00373 
Emision Rate, kilopnuhour 0.0817 
Emission b ~ c .  poundwhour 0.180 

Without condensibla (Ftllmblc) 

Concamlion, grains/DSff' O.(WIoB79 
Emission Raw. kilopanuhour 0.0193 
Emission b i e ,  poundwhour 0.0425 

Conemuation. grains/DSff* 0.006yI 

Emhion bic .  Wloganuhow 0.140 

Emivion ba. poundwhour 0308 

PARTICULATE FRACTIONATION 

=. PMlO. W 
< PMlO. W 

* 68 Deg. F (20 c) - - 29.92 In. M m u q  

36.1 
63.9 

9n1m 

858 
1525 

109.724 

91.9 

110 

11.900. 

13.300 

9.90 

O.WY6 
0.0749 
0.165 

0.00302 
0.0637 
0.140 

0.000956 
0.m1 
0.0444 

0.00711 
0.162 
0358 

53.8 
462 

9 m  

906 
1305 . 

9a.N 

108:1 

111 

1 0 ~  ' 

12,100 

9.96 

O.Oom0 
0 . m  
0.0838 

0.00183 
0.0347 
0.0766 

O . o o o 6  
0.00772 
o.oim 

0.00375 
0.0712 
0.157 

46.7 
533 

Awage 

NIA 

0 NIA 
NlA 

NIA 

NIA 

112 

11.700 

13.100 

9.91 

O.oO3zl 
0.0674 
0.149 

0.w286 
0.06oO 

0.132 

0.000747 
omn 
0.0346 

0.00595 
0.124 
0274 

455 
. 5 4 5  

3-54 



TABLE 3-34 

PMlOTESTS SUMMARY 

MhbaPrd Rsl Stack 13 (DEF-5) 

. .- 

9n9m 

1028 
152a 

i .  . .  
. .  

9 n 1 m  9- NJA 

858 904 NIA 
1301 12-58 NIA 

c 
Test DPU 

Run SM Time 
Run FinLh Time 

T E ~  Train Paramasr: 

Volume of *Gar Sampled. Sff '  106.069 

Percent lrokenetic 112.8 

FlucGaa Parametas: 

Temperature, Degrco F.  112 

Volumnric Air Flow R a t e  

' S c = M * . *  I O 9  

A m .  Wet 11sm 

103.756 

111.7 

100.185 I 

118.1 

NlA 

NIA 

-108 112 110. 

1o.m 

i i ~ m  
9.92 

io.im 
. 1 1 9  

9.80 

l03m 

i i s m  
9.89. hr 0 l P . m S b  ncFknlh Hi- 993 

PMlO EMISSION RESULTS 
Including snracubl&ou--Uble sonden*blu 
Concentration, grainr/DSCF* 0.00317 
Emrtuon Rate, kdopramr/bour 0.127 
Emuuon Rate, poundslhour 0281 

0.oons. 
0.114 
0250 

O.wZP3 
0.099 
0211 

0 . m 9  
0.112 
0247 

Including only u o n - a l n c t a b l c  condensibla  
Concmuation. graiwlDSff' O.Wz14 o.o(rrsL O.Oo206. O.Wzl? 

Emission Rate, poundsthour 0.189 0.211 0.179 o.1m 
Emission Rate, kilogamr/bow 0.- 0.0958 OaBll 0.0876 

Witboul a n d c m i b l u  (Filtmble) 
<z -m' 

Concentration, prainr/DSCF'. 0.000175 O.oo(e83 n.110116..- 0.000537 
Emission Rate, kilopmr/hour 0.00700 0.0117- 0.0454 --' 6.0214 
Emission Rate, poundslhour 0.0154 OPmn 0.100 o.wn 

-- -. -i - - 
.qp. rmnwm mrssiom n d w  r c n ~  

-A ' 
Concmuation. grainr/DSff* 0.00393 0.003% 0.00305 0.00W 

Emission Rate, poundsthow 0.347 . . -  - 8 .  cm c..u 
Emission 'Rate, kilograamrhour 0.158 0.163 0.120 . ~~. 0.147 

0324 
-. 

I PARTICULATE FRACTIONATION 

.. 

> PMlO. 46 
e PMlO, 46 

193 30.5 203 233 
80.7 695 79.0 76.7 
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TABLE 3-35 

PMlO7ESTSSUMMARY 

M-boud PI- Such I4drlS (DEP-7M) 

MBCRll-MZQWMZ - I  MBCRIS- M20UR02- 1 

9DEJ2 

1055 
1459 

IW.138 

112s 

107 

1s.m 
1 7 . m ~  

1o.m 

0.000847 
0.0514 
0.1U 

0.000740 
O.OU9 
O.Op89 

O.WO108 
0.00651 
0.0144 

101694 

1059 

109 

16.sW 

18.100 

9.92 

0.000379 
0.0'23 
0.05% 

0.000318 
0.om 
0.0450 

0.0m212 
0.om 

- - -  O.WI45 - - -0.00112-. 
0.0879 O . O R O  
0.194 0.159 3L 

I. 

41.5 66.2 
58.5 33.8 

68 De(. P (20 C) -- 29.92 In. Mercury 

- .  . . .  

3-56 



TABLE 3-36 

S E M l V O U T I L E  ORGANIC TESTS SUMMARY 

MDF Cyclone Outlet (DB) 

Test Date 

R U ~  sun l i m e  
Run Fillisb l i m e  

Tsn Train Paramelen: 

Volume of Dry Gar 
Sampled. SCF' 

Percent IIOkinctic 

Flue Gu Parameters: 

- %  

Tempmatwe. Dcgrcu F 

Volumetric Air Flow Rates 

SCFM'. Dry 

ACFM. We1 

EMISSION RESULTS: 

A-PINENE 
pa per dry ad cubic meter. 

ppm byvolume, Dry 
kilograms per hour 
pounds pcr hour 

8-PINENE 
fig per dry st& cubic meter. 
ppm byvolume, Dry 
kilograms psr hour 
pounds pcr hour 

- -- -- - 
- A - ~ R P I N E O L  

fig psr dry sld. cubic meter. . ppm by volume. Dry 
kilograms pubour 

- - 

MDFCO-MWlO-1 MDFCO-MW10-2 MDFCO-MW10-3 

9-26-92 - 
1109 
ISM 

109.8S6 

99.0 

154 

92.600 

119MK) 

129 ' . 
O.Op8 

0.0203 , 

0.0448. 

146 
0.0258 

0.OzM 

0.0506 , 
0 v -- 

49.0 
O.MU,49 
9.m1 - - 

9-26-9L - 9-27-92 

1706 941 
1945 1257 

- 
105.877 103.978 

1w.1 101.7 

147 150 

88.300 

113WO 

172 
O . O M  
0.0258 
0.0370 

85,400 

11oMH) 

132 
0.0233 
0.0191 
0.0422 

172 147 
0.0304 . o . m  
0.0258 0.0213 
0.0559 0.0471 

58.9 50.3 

0.00268 O.ooL77 
o.m.34 - O.OU7M 

-7. 

pounds pcr hour - 0.0170 '* -- 0.0195 0.0161 

~ . .  . .. . .. .. - .. .~ . 
68 Dcg. F (20 C) -- 29.92 In. Mercury 

NIA 

NIA 
NIA 

NIA 

NIA 

150 

88.m 

114W 

144 
0.0255 

0.0218 
0.0480 

155 
0.0~74 
0.0234 

0.0515 

S2.7 
O.OU265 
O.OU79F 
0.0175 



TABLE 3-37 

SEMIVOLATILE ORGANIC T E n S  SUMMARY 

surfacc EFB Outlel (1510) 

MBSU)--M0010-1 MBSLO-M0010-2 MBSLO-MOOlO-3 fla 

TEl Dale 9-17-97. 9-17-92 ‘9-18-92 

Run Stan Time 
Run Finish Time 

Ta lTra in  Parametas: 

Volume of Dry Gar 
Samplcd. SC? 

Parent lwkinctk 

Rue Gw Parametas: 

Carbon Dioddc. W 

Tempaaiwc. Dcgrces F 

Voivmevic Air Flow R a t a  

SCFh4.. Dry 

A m .  Wet 

EMISSION RESULTS ------------ 
P-CIMENE 

pgydrys td . cub icme ta ’  . 
ppm by wlumc. Dry 
kilogram p a  how 
pounds pcr hour 

A-PINENE 
pg p a  dry sld. cubic mela* 

ppm by wlume, Dry 
kilogfam p a  houro- 
pounds per hour 

- v-- 

8 - P l “ E  
pg pr dry SUI. cubic met,: 

kilogfam s h o w  
ppm by WIume. Dry ,.. 

Pun& w.hw 

A-TERPINEOL 
pg pcr dry aid. cubic mela. 
ppm by wlume. Dry 
kilograms pu how 

pounds p a  hour 

1227 c= 1801 
1509 2035 

99395 

100.6 

1.9 

219 

48.645 

73216 

46.9 
O.Oo&ll 
0.00388 
0.00855 

20,859 
3.68 
1.n 
3.84 

6.789 

1130 
056 

. 1 2 4  

2.413 
0376 
0.199 

0.440 

104.195 

98.9 

2.0 

221 

51.m 

762W 

485 
0.00869 
O.OoQ7 
o.ooM1 

16.3% 
2.89 
1.44 

3.18 

- 5,768 
1.m 
051 

. _. 1.12 

2359 
0.374 
0211 
0.466 

I225 
15-00 

104.m 

96.7 

2.0 

215 

52.961 

7 5 . a  

468 
O.O0&10 
O.ooQ2 
o.o(wL9 

15.710 
2.77 
1.41 
3.12 

4.886 ci: 
0.86 
0.44 
0.97 

2642 
0.412 
0238 
0524 

NIA 

N/A 
N/A 

N/A 

N/A 

2.0 

218 

51JQ 

75.066 

47.0 
0 . m o  
0.w410 
0 . m o  

1 7 . a  
3.12 
153 
336 

5814 
1 .a3 
050 
1.11 

2485 
0387 
0216 
0.477 

3-58 



TABLE 3-38 

SEMIVOIATJLE ORGANIC ?ESIsSUMMARY 

core EFB outlet ( I O )  

Tcsl Date - 2 3 7 &  9-17-92 

Run Stan lime 1204 1801 
m Run finishlime 1533 

Tat Train Parametar 
- 

Volume of Dry Gas 128497 111279 

Perant lsokinetic 100.8 1m3 

Sampled S ( r  

flue Gas Parametar: 

Carbon Dioxide. % 4.0 4.0 

Tempmature. Dcgrecr F 254 252 

Volumewk Air flow R a t a  

s m . .  ory 3g3m 40.463 

ACFM. Wet 67198 678.2 

EMISSION RESULTS: ------------ 
P-CYMENE 
pg per dryud. cubic meter. . 561 ' ... .:..0.159: 
P P ~  by volume, Dry 0.101 .o.omm8p- 
kilogram pcr hour O.UX.5 .- 0.OLlCOlOS 
poundsper hour 0.0806 0.000(n40 

A-PINENE 
pg per dry ud. cubic mela. 174281 Pl.606 
ppm by volume. Dry 30.8 39.1 
kilogram pcr hour E . 3  152 
pounds p i r  hour 25.0 . 316 

B-PMENE 
pg pa dry ud. cubic mclu' - -. I 71.189,-, - 61.046 

- ppm%ume,Dry . - 126 -' 10.8 
kilograana pa hour 4.63 420 
poundsper hour 102 925 

.~ ~. 
A-TERPINEOL 

@g per dry ud. NbiC mela' 14107 11336 
ppm by volume. Dry 2.51 1.7l 
kilogram pcr hour 1.0s 0.779 
poundsper hour 231 1.72 

MBCLO-M0010-3 A m g e  

9-18-92 - 
1249 
1551 

100.opB 

l&ii 

4.0 

253 

36500 

6fi.m 

, 599 
0.101 
0.U37l 
0.0819 

191328 
33.8 
11.9 
262 

71.671 
127 
4.45 
9.80 

15.451 
241 

0.958 
211 

NJA 

NIA 
u - NJA 5. 

NJA 

NIA 

4.0 

253 

39.423 

$757 

387 
' . 0.0693 

0 . W  
0.0542 

195.733 
34.6 
128 
283 

67.968 
120 

. 4.43 
9.76 

.. . .  
1 > 

14298 
m 

0.929 
205 

Estimated Cam Weight 
Catch weight I= than minimumdclcclion limit (MDL). Values prcuntedcalculatcd.urr:ng 1R MDL 

* 68 Dei?.. F fu) 0 -- 29.92 In. M a e -  --e 

"-e" 3-59 



TABLE 3-39 

TOTAL HYDROCARBONS TESTSUMMARY 

MDF Cyclone Outlet (DE) 

. .  . .  

. I  

. .. . .  

.. . 

MDFCO- M2JA- 1 

Test Date 9/25/92 

1255 
.. 1458 

e. 
L--J I Dry Mole Fraction. 

d==-== 
0.897 

Air Flow Rate. SCFM.. Dry 87.m 

Total Hvdrocarbons.. I Concentration 
parts per million, wet 
parts per million. dry 
milligrams /dry std. m3... 

Pounds per Hour 
Kilograms per Hour 

Emission Rate 

. From Concurrent lsokinetic Testing 
'' As Propane ~ ~ 

.** 68 Degrees F -- 29.91 lnches OfMercury(Hg) 

10.4 
11.6 
21.3 

6.93 , 

3.14 

MDFCO-MZSA-2 MDFCO - M25A - 3 Avcraae 

9RSI92 9RS/92 NIA 

1540 1824 N/A 
1742 2018 NIA 

.0.912 0.904 c.+ -0.904 

94.m 96,100 92,700 
% 
d- 

11.8 

23.6 
I' u.9  

8.41 
3.81 

10.3 
11.4 
20.9 

752 
3.41 

10.8 
12.0 
21.9 

7.62 
3.45 

Test Date 

Run Start Tune 
Run Finish l i m e  

Dry Mole Fraction' 

Air Flow Rate. SCFM.. Dry 

0 

L -.*/ - 
. . .  

Total Hvdrocarbons.. 
Concentration 
parts per million. wet 
parts per million. dry 
milligrams /dry rtd. m3*** 

9/11/92 

1934 
21M 

0.955 - 
113M 

24.6 
25.8 
47.3 

6 

TABLE 3-40 

TOTAL IIYDROCARBONS TEST SUMMARY 

MDFPressStack2 (WIW-2) 

MDFP2-M2SA-l MDFP2- M25A -3A MDFP2- M25A -3C 

Emission Rate 
Pounds per Hour 
Kilograms per Hour 

1.98 
0.898 

B ' From Concurrent IrokincticTei 
.* As Propane ". 68 Degrees F - - 29.92 Inches Of Mercury (Hg) q 

9/12/92 

1211 
1335 , 

0.978 

11.400 

17.4 
17.8 
32.6 

1.39 
0.631 

9/12/92 

1335 
1446 

0.978 

11.400 

I 
b 

16.9 
17.3 
31.7 

1.35 
0.612 

N/A 

N/A 
N/A 

-0.970- 

1 1 . m  

19.6 
20.3 
37.2 

1.57 
0.714 

3-60 -- 1.-1-.1 
. .  
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TABLE 3-41 

TOTAL HYDROCARBONS =SUMMARY 

MDF Prcu Susk 3 (WW- 1) 

~ 

MDFP3-M2SA-1 M DFP3- M25A- 3A M DFP3- U25A - 3C 
Tut Dale 9/11192 9/12/92 9/12/92 NIA 

Run Sun 'lime 
Run Finirh 'lime 

Dry Mole Fra/ 

Air Flow h i e ,  SCFM.. Dry 

1934 
21M 

0.967 

12400 

1211 ' ' 
1335 

1335 NIA 
1446 NIA 

Total HvdrMarbanr*. 
Concsllvation -- 
paht per million. we1 . 32.1 26.3 25.6 28.2 

milligrams I dry sui. m3*.* 62.0 49.7 48.2 53.3 
panr p a  million. dry 33.8 . 21.1 26.3 29.1 

Emiision Rate 
Pounds pw Hour 
Kilogpms per H o u  

Fmm Concuncni IfokinciicTcriing 
** As Propane ..* 68 Degrees F - - 29.92 lnchu Of Macury (Hg) 

2.88 
1.31 

234 
1.06 

228 250. 
1.03 1.13 

d 
' TABLE 3-41 

I r" -. - 
TOTAL HYDROCARBONS TEST SUMMARY 

MDFP4-M25A-4 M DFP4- M25A - 5 MDFP4-MZSA -6 a 
Test Dale 9/12/92 . ' 

Run stan l i m e  
Run Finish 'lime 

1753 
2038 

Dry Mol+ Fraction. . 0.982 

Air Raw R s a .  SCFM.. Dry 17.400 

v - -  
~, -. ----.-' ---p-c -_ 

: ' -  ca . 
ToUl Hvdro&onP 
Conssn y t i o o  
paht per million, we1 4.5 

milligrams I dry std. m3.2 ' 
.. pa? PAC million, dry . . . . ~ ~ ~ .. . -4.50 ~ - __ 

8.40 

Emiseion Rate 
Pounda per Hour 
Kilograms per Hour 

0.547 
0.248 

* From Concuncni IfokinciicTcsting ' 

* *  As Pmpane 
*. 68 Degrees F -- 29.92 Inches Of Mercury (Hg) 

911Y9L 

830 
luLz 

0.983 - 
20.900 

~. 

3.5 
. -3.56 

6.53 

0.511 
0.232 

- 9/13/92 NIA 

1249 NIA 
1533 NIA - 0.9& 0382 

20,200 19.m 

4.1 4.2 
4.19 -4.31 
8.78 1.90 

0.664 0374 
0.301 0.260 

-- 
3-61 
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TAB= 3-43 

TC)TAL. HYDROCARBONS IFSTSUMMARY 

MDFRcnSlad;5(WIW-3) 

MDFP5-MZSA-4 MDFP5-hU5A-5 h4DFP5-M25A-6 a 
9/12/92 9/13/92 9/13/92 NIA 

I.. 

* From Concurrent lnokinctis Testing 
*' A Ropanc 
*.. 68 wccs F - - 29.92 Inches Of Mercury (Hg) 

0 3 2  u 
3.15- 2.36 
5.77 433 

3.0 28 
3.04 285 
537 5.22 

1.11 1.07 
0503 aas 

e 
TABLE 3 - U  

TC)TAL HYDROCARBONS TBST SUMMARY 

. .  

MDF-Slad; SgUnU-4) - =- 9 

MDFP6-M2SA-1 MDm-hU5A-3A MDm-M25A-3C 

Tat Date 9/11/92 9/12N2 9112192 NIA 

Run Stan nmc 
Run Finish nmc 

1934 
Zla, 

1211 
1335 

1335 
1446 NIA NIA I 

Dry Mole Franion. 0.974 a974 a974 a974 

2sm 26,600 26600 2 7 9 3  Air Flow Rate. SCFM.. Dry - Q 
L 9 

h 

Total Hvdmcarboor" 
Conesotmion 
paru jGZm3lion.itcr- 5 3  5.6 5 8  5.6- 
paru per millim.dy 5.79 0 5.95 -5.78 
milligrarm / dry sui. m3*" l a 4  103 l a 9  10.6 

. . . . .. 5 6 5  -. . . ~  . = .  

Emission Rnte 

Xilograms pcr Hour 
POVodr pr Hour 

From Coacunenl LFoLineiC Testing 
-* A$ Propane 
**' 68 Dcgrcer F -- 29.92 Inches Of Mercury (Hg) 

1.050 
0.476 

3-62 
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TABLE 3-45 

MBCLl - M25A - I MBCLI-M25A-4 MBCLI- M25A-5 
;. . 

\ ,  
Test Date 9/14/92 9/13/92 9115192 NIA 

Run Start l i m e  1723 
Run Finish l i m e  4alz0j 1852 

Dry Mole F r d o o '  0.789 . .  
0 . --Cir 

Air Fbm Rate. SCFM'. Dry 33.200 
e- ._ 

Total Hvdrocarbons 
Concentration 
pans per million. wet 
parts per million, dry 
milligrams I dry rtd. m3'* 

Emission Rate , 

Pounds par Hour 
Kilograms per Hour. 

' From Concurrent lsokinctic Testing 
'' 68 Degrees F -- 29.92 Inches Of Mcrcury(Hg) 

,344 
436 
799 

99.4 
45.1 

1648 
1748 

0.767 . - 

323 
421 
712 

92.2 
41.8 

1900 NIA 
2000 NIA 

0.749 0.768 

-31.400 32.200 

460 376 
614 490 

1.130 900 

132 108 
59.9 48.9 

TABLE 3-46 

T O T A L  IIYDROCARBONS T E S T S U M M A R Y  

Surface EFB Inlet 

Test Date 

R u n  S m t  lime 
Run Finish lime 

Dry Mole-Fraction. 

Air Flaw Raw. SCFM'. Dry 

- -  
q o t a l  Hvdraarbons 

Concentration 
parts pcr million, wet 
parts per million. dry 
milligrams I dry std. m30; 

Emission Rate 
Pounds per Hour 
Kilograms per Hour 

~ 

MBSLI-M25A-\ MBSLI-M2SA-2 M BSLl - MZSA -3 

. 

. -. 

* From Concurrent lrokinctic Testing 
**  68 Degrees F -- 29.92 Inches Of Mercury(Hg) 

9/16/92 9/16/92 

1145 I518 
1330 I630 

0.8% 0.855 

4 1 . ~ 0  47.700 

. .  

c 

~ ..... - . - _  

43.2 50.5 

9ll7192 NIA 

840 NIA 
1030 NIA 

0.863 0 . 8 9  - -  
46.300 45.MO - - 

-=2 

24.4 39.4 
... -28.3 46.0 

51.9 84.2 

14.2 19.4 
6.44 8.80 

9.00 14.2 
4.08 6.44 

.-*- I.-+-" 

3-63 
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TAELB 3-41 
*. 

CARBON MONOXIDE, NITROGEN OXIDES. AND TOTAL HYDROCARBONS TEST SUMMARY .. 
5 Surlaos EPB Ontlct (1S10) 

Ten Date 

Run Stan l i m e  
Run Finish l i m e  '&l' 

Dry Mole Fraction. 
-===-- 

C.hTlow Rate. SCFM. Dry' 
-0 

c k S Y L 5  
Carbon Monoxide 
Concentration 
pam per million, dry 
milligrams I dry ud. m'.. 

Emission Rate 
Pounds per Hour 
Kilograms pu Hour 

Nitrogen Oxidesas NO4 

pans per million, dry 
milligrami /dry std. m". 

Pounds per Hour 
Kilograms per Hour 

Tolal H*drocarbans*.. 

paru per million. wet 
paru per million. dry 
milligrams /dry std. m'.. 

Pounds per Hour 
Kilograms per Hour 

Concsntration 

Emission Rate 

Concentration 

Emission Rate 

MBSLO-&I- 1 MBSW-CEM-2 

9/16/92 9/16/92 

1145 1518 
1330 1630 

0.857 . -  0.869 

- m-=49.900 %w 

920 174 
107 203 

20.0 36.8 
9.07 16.7 

39.0 
74.6 

13.9 
6.31 

36.7 
70.2 

12.8 
5.81 

36.4 34.1 
41.9 39.8 
76.8 73.0 

14.4 13.3 
6.53 6.03 

MBSLO-CEM-3 

9/17/92 

840 
1030 

0.876 

49,400 
- -  

45.8 
53.3 

9.87 
4.48 

33.8 
64.6 

12.0 
5.44 

20.8 
23.7 
43.4 

8.04 
3.65 

NI 

Ni 
NI 

-0.81 

49.3 

11 
1: 

22 
10 

M 
69 

12 
5.1 

30 
35 
64 

11 
5.. 

From Concurrent Irokinetic Testing 
'' 68 Degrees F - - 29.92 Inches Of Mercury (Hg) 
*" As Propane - 

'. . 7 .  

-... 

, .  

-. . . - - . . .. - . . . . . . .. . 

.. , . 
. 1  

3-64 



TABLE 3-48 

CARBON MONOXIDE, NITROGEN OXIDES. AND TOTAL HYDROCARBONS il3ST SUMMARY 

Core EPB Onllcl (1520) 
. 

Avcranc 

N/A 

N/A 
N/A 

0.781 

38.500 

55.4 
1M1 

15.6 
7.06 

275 
352 
646 

93.4 
42.4 

Averanc 

NIA 

N/A 
N/A 

39.100 

MBCLO-CEM-4 MBCLO-CEM -2 

9/15/92 9/15/92 

1648 1900 
1748 2000 

-P 

Test Date 9/14/92 

Run Surt  Ttmc 1723 
Run finirh TTme 1852 

0.786 Dry Mole F r n i o a .  - - 0.790. 

39,500 

--& - 0.767 

37.400 38.700 

50.9 
97.3 

14.1 
6.40 

352 
459 
841 

122 
55.3 

Air Flow Rate; SCFM. Dry. 

€€umsYm 
Nitrosen (hides as NO, 

parts per millioh dry 
milligrams/ dry rtd. m'** 

Concentration 

Emission Rate 
Pounds per Hour 
Kilognms per Hour 

Total Hvdrocarbons... . 

parts per million. we1 
parts per million. dry 
milligrams/ dryatd. m'.. 

Pounds per Hour 
Kilograms per Hour 

Concentration 

Emission Rate 

. .  
59.6 
114 

16;O 
7.26 

58.7 
112 

'16.6 
7.53 

. 213 
270 
495 

69.3 
31.4 

260 
328 
601 

89.0 
40.4 

MBCLO-CEM-3 MBCLO - CEM -4 MBCLO-CEM -5 

9/14/92 

1407 
1507 

9/15/92 

1648 
1748 

9/15/92 

1900 
2000 

Test Dits  

Run Sur1 Tunc 
Run Finish l i m e  

Dry Mole Fraction. 

Air Flow Rate. SCFM.. Dry. 
- .- 

.. 
iGiJk!&. 

. -  
Carbon Monoxide 

Concentration 
parts per million. dry 

. . milligrnmr/dryrtd. m?.* 

Emission Rate 
Pounds per Hour 
Kilognms per Hour 

38,700 

-z _ -  %=e. 

190 232 
269 221 -. . . . 

220 214 
256 249 

. .  

, ,  

. ... 

. ... 
.. . 

. .  
.. , .  

32.2 
14.6 

39.9 
18.1 

37.1 36.4 
16.8 163  

Calculated from Concurrent Isokinetic Testing 
*. 68 Degrees F - - 29.92 Inches Of Mercury (Hg) 
"* As Propane 
. '**AveragcofRunr MBCLO-M0011-2& MBCLO-M001L-3 

u..c-.I 3-65 
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TABLE 3-49 

TOTAL IIYDROCARBONS TESTSU'MMARY 

Microboard P r e s  Stack 11 (DEF-1) 

Tcu Date 

Run SWI 'lime 
Run Finish 'lime 

Dry &le Fraction. 

Air Flow Rate. SCFM.. Dry 

Toul Hvdrogrbons'. 
Concentration 

parts per million. wet 
parts per million. dry 
milligrams I dry rid. m'*** 

Pounds per Hour 
Kilograms per Hour 

Emission Rate 

. .  

' MFlPll-MZSA-1 MBPl1-MZSA-2 

91i9in 9/21/92 

n o 5  1900 
1800 2003 

.0.963 - e', -0.90.960 
8.030 6.910 

38.7 45.6 
40.2 47.5 
73.7 87.1 

2.22 ' 2.2s 
1.01 1.02 

*_ From Concurrent lsokinctic Testing. 
*. As Propane ..* 68 Degrees F -- 29.5'2 Inches Of Mercury (Hg) 

MBPll-M2SA-3 

9RU92 N/A 

1352 N/A 
1545 NIA 

0.976 0.966 

7.420 7.493 

48.4 44.2 
49.6 45.8 
90.9 83.9 

2.53 - 2.33 
1.15 1.06 

TAB= 3-SO 

TOTAL IIYDROCARBONS T E S T S U M M A R Y  

Microboard Prur Stack 12 (DEF-3) 

Test Date 

R u n  Start lime 
Run Finish Tlme 

Dry Mole Fraction. - . 
Air-Flow Rate. SCFM', Dry - 

MBP12-MZSA-1 MBP12-M2SA-2 MBP12-MZSA-3 Avcraqc 

~- 

Toul Hvdrocarbons.. 
Concentration 
pans per million, wet __ . . 
parts per million, dry 
milligramsldry std. m'*.* 

Emission Rate 
Pounds per Hour 
Kilogrnms per Hour 

' From Concurrent lsokinctic Testing .' As Propane 
'** 68 Degrees F -- 29.92 Inches Of Mercury (Hg) 

9/19/92 

1505 
1800 

0.969 

11.100 

- 

28.0 
28.9 
S3.0 

2.20 
1.00 

9RY92 

1900 
2003 

0.961 

1 1 . m  

s1.9 
53.7 
98.4 

4.06 
1.84 

- -- 

m u 9 2  

13S2 
1545 

0.9R 

11.200 

47.3 
48.1 
89.3 

3.75 
1.70 

NIA 

NIA 
N/A 

0.969 

11.100 

42.4 
43.8 
80.2 

3.34 
1.51 



i T A B U  3-Sl 

TOTAL HYDROCARBONS TEST SUMMARY 

Miuoboard Pres Stack 13 (DEF-5) 

-. . -- - 
MBP13-MZSA- 1 MBP13-M25A-2 MBP13-M25A-3 

Test Date 

Run Start l i m e  
Run Finish Time 

Dry Mole Fraction. 

Air Flow Rate. SCFM.. Dry 

Total HvdrocarbonP 
Concentration. 
parts per million. we1 
parts per million. dry 
milligrams /dry std. m'... 

Pounds per Hour 
Kilograms per Hour 

Emission Rate 

9/19/92 

1545 
1800 

. 0.959 . Q 

9 . m  ,. 

29.6 
30.9 
56.6 

2.04 
0.925 

9~21192 

1SW 
2003 

0.968 

9.580 

29.8 
30.8 
56.5 

2.03 
. 0.921 

0 .  

9fLZI92 

1352 
154s 

0.977 

9,960 

39.7 
40.6 
74.4 

. 178 
1.26 

N/A 

NIA 
NIA 

0.968 

9.710 

33.0 
34.1 
62.5 

2.28 
1.04 

From Concurrent Isokinciic Testing 
'* As Propane 
**. 68 Degrees F - - 29.92 Inches Of Mercury (Hg) 

- -- 
.. : . . . .. . . 

3:67 
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TABLE3-52 , 

TOTAL HYDROCARBONS TESTSUMMARY 

Microboard Cooling Room Stack 14 (DEF-7) 

MBCR14-MUA- 1 M BCR I4 - M25A-2 

Ten Date 9/22192 9/22D2 NIA 

Run Stan  l i m e  1733 1900 NIA 
Run Finish lime 1900 2105 NIA 

Dry Mole Fm%ion* c) 0.967 0.970 0.969 

Air Flow Rate, SCFM'. Dry 1 14.400 15.300 14.900 

Total Hvdrcrarbons*' 
Concentration 

paru pcr million. wet 
paru per million. dry 
milligramildrystd. m'... 

14.5 
15.0 
27.5 

13.5 14.0 
13.9 143  
25.5 26.5 

Emission Rate 
Pounds per Hour 1.48 1.46 1.47. 
Kilograms per Hour . 0.671 0.662 0.667 

A 

' From Concurrent Isokinaic Testing 

"* 68 Degrees F -- 29.92 Inches Of Mercury (Hg) 
As Propane 

- TABLE 3-53 e 

TOTAL 11YDROCARBONS TESTSUMMARY 

Microboard Cooling Room Slack 15 (DEF-8) 

Test Date 

Run Slart lime 
Run Finish The  

Dry Mole Fraction. 

Air Flow Rate. SCFM.. Dry 

Total Hvdraarbons** 
Concentration 
' parts per million. wet 

parts per million. dry 
milligrams / dry ad.  m'... 

Emission Rate 
Pounds per Hour 
Kilograms pcr Hour 

MBCRI5-MZSA- 1 MBCR 15- M25A -2 

9/22/92 9/22/92 

1733 
1900 

- 0.971 
0 

1900 
2105 

0.969 

14.700 c*r -4& 15.900 

.= 0 ~. 
F 

From Concurrent lsokinetic Testing 
**AS Ropanc 
*' 68 Degrees F -- 29.92 Inches Of Mercury (Hg) 

14.6 ~ . ~. 10.4 
15.0 10.7 
27.5 19.6 

1.51 1.17 
0.685 0.531 

AversXe 

NIA 

NIA 
NIA : 

0.970 

15.300 

13.0 
12.9 
23.6 

1.34 
0.608 
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9-26-91 
113S-YU 

RMO 

- 132 
733 

0.02011 

.. 676 

. . l92.  

: 0.01u 

82.1 
14.4 

o.ou9 ,,o.m5 

o;wa - 
oaim 

- 

..... . .. . . ,.. .. . . . . . . . . . . . . . .  . . . . . .  .II,), , . .. 
'.: . ' . ' . ' . . 1 9 , 9 ~ . , , . : , ~  

, . :o.-:.:. '. 
oa14S 

. . :  

623 
17.4 

0.W80. 
O.ml6 

295. 
112: 

. . O , O ~ '  .. . .  . . :o.w . .  

27.4 

0.0001 
o.ms1 

s.n 

. ' ,.90:i .o.-:.:. 
....: . . . : .  . . : 

:(LooM13. .mu.. 
S.70 
1.49 

O.mo89l 
O . W l V 8  

...>,*.. 
. u 3 .  

0 . W 6  
O.OO1M 

2.68 
0.m 

O.mol2l 
o.wo929 

. .  

. .  .. . . .  . .  

9 - 2 6 9 2  9-27-92 
16U-18U 95s-1173 

M3Ul 35.m M.767 

166 144 146 
293 U P  &I 

0 0249 00u1 0.m 
OB49 0 . W  O m  
in 133 146 MI 73.4. e 73.7 

0.m0 
0.0484 

0.0259 0.0193 

5 

0.ono 
. .  ' . "13.8 

.' 3.91 
' . O.wD07 

O.aOS6 

S.76 U.2 
1.01 7.85 7.74 

O.wM164 0.00610 0.00176 

3 1 4 .  
9.05 

5.03 29.9 
1.41 ' . 8.34 

0.003755 0.00133 O.W% 
0.w167 

LIB' 

2.34 
0.493 2.89 3.05 

0.003351 0.mw O.wD22 

. . : O.mM70 

. .  
2.69 2.61 3.67 

0.702 0.681 0.957 
O . o m ( o I  0 . 0 7 8  0.003560 

. o.ccaw64 

1.69 169 
0.308 0.M 

O.ooOU3 O.Wn75 
O.WoSS8 0.- 

2.W 

0.003316 
O.Wo697 

0 x 6  

1.90 
.. 0 x 5  

0321 

::E;:.?: 
130 O M  0.963 1.M 

03W 0.232 o m  0.757. 
0.0031JI 0,003140 0.003161 

0.m. ' 0.- 
0.291 o m  0.219 

0.WnM . ~0.003151. .. .. 0.003140 
. '.O.molSI . ' , . . .0.000332 armm 

O.ooo2M 
0 . m M I  O.OCU332 .0.003309. ..... . . 

130 - 

0.915 :a 0.253 
1.64 1.01 

0.417 0.2.Q 
0 . m 9  0.003167 O.o(wIsB 
0.003571 0.003364 

130 ' '  0.759 
0.W 0.m 

O.ooo2M 0.003IIS 
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SECIlON 4 

SAMPLING LOCATIONS 

4.1 GENERAL 
Emission sampling was conducted at: (1) the MDF cyclone outlet; (2) five roof vents on the 

MDF particleboard press; (3) microboard core dryer E m a n d  microboard surface dryer 

EFB inlets and outlets; (4) six roof stacks,exhausting the microboard press room; and, (5) 
two-roof stacks exhausting the microboard press cooling room. Schematm are pfisented 

for each of the locations sampled. The test program was focused primarily on flue gas 

sampling. There was no requirement for any process stream sample collection during the 

program. 

- -. 

c 

4.2 SAMPLING LOCATION PARAMETERS 
Table 4-1 is a summary of the sampling location parameters which includes figure numbers, 

duct (stack) diameters, upstream and downstream flow disturbance distances from sampling 
ports, and number of sampling points. 

4.3 SAMPLING LOCATIONS DESCRIPTIONS 

Several of the exhaust ducts required installation of specially designed and constructed stack 

extensions. The extensions were built and installed by a local contractor under the 

supervision of WEYCO and WESTON. It was not economically feasible to install a stack 

extension at the MDF cyclone outlet. 
- 

4.3.1 MDF Cvclone Outlet 

There a r e 2 0  MDF particle dryers. Dryer B cyclone outlet (stack #1) was chosen for 

emissions testing. The duct is located approximately 135 feet above grade. This location 

does not meet the minimum criteria specified in EPA Reference Method 1 for distances 

from flow disturbances. This is important to note regarding the isokinetic testing, as it likely 

affects the accuracy of the sample collection and flow measurements. Refer to Section 3 

for a discussion of the test results at this sampling location. Figure 4-1 presents a schematic 

of the sampling location. 

4-1 
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TABLE 4-1 
SAMPLING LOCATION PARAMETERS 

MDF Press 

. .I . .. 

. .  
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Figure 4-1 
MDF Dryer B Cyclone Outlet Sampling Location (DB) 
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. ,  . ,  4.3.2 MDF Press Exhausts 

As shown in Figure 4-2, there are a total of five exhausts (stacks #2 - #6) for the MDF 
press area located on a metal roof that is slightiy pitched. Each test location met the 

minimum criteria specified in EPA Reference Method 1 for distances from flow 
disturbances. 

.cI 

433.1 Press Hod Stacks 

Stacks #2 and #3, shown in Figures 4-3 and 4-4, respectively, exhaust gases from the MDF 

press hood. The stacks run vertically approximately 10 feet above the roof level. 

4.3.2.2 Press Building Area Roof Exhausts 

Stacks #4 and #5, shown in Figures 4-5 and 4-6, respectively, remove air from the room 

containing the MDF press. To provide suitable test locations, stack extensions were built. 

The stacks run verticdly approximately 15 feet above the roof level. For each stack 
extension, two 4-inch sample ports were installed. Scaffolding was built to access the sample 

ports. 

4.3.2.3 Press Coolinp End Exhaust Stack 

The press cooling end exhaust stack sampling location (stack #6), as shown in Figure 4-7, 

had a gooseneck extension that was removed and an extension was mtalled to provide a 

suitable sampling location. Five 4-inch sample ports were installed in the stack. The stack 

runs vertically approximately 6 feet above the roof level. 
c- - -I - 

0 

- 433 Microboard Core Laver and Surface Laver Particle Drvers - 
Testing was complercdsimultaneously at the inlet and outlet sampling locations of the core 

and surface E m s  to determine PMlo and total hydrocarbon removal efficiency. 3 

... .c 
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. .  433.1 Core EFB Inlet 
Figure 4-8 is a schematic of the core EFB inlet sampling location (stack #7). This duct r h s  

horizontally and is accessed from a platform approximately 100 feet above grade. There k 
an abort gate adjacent to the sampling location that was locked shut during the test 

program. This location did not meet.the minimum criteria specifi'ed in EPA Reference 

Method_ 1 for distances from flow disturbances. . This is important to note regarding the 

kokinetic testing as the accuracy of the sampl€Tdlection and hwmasurements may be 

. I  .: I 

. .  

..- 
i . .  

., - e- 
c- 

. .  

. affected. . . .  . .  

-- 
. 4332 Core EFB Outlet 

Figure 4-9 is a schematic of. the core E m  outlet sampling location (stack #8). This duct 

3~"s vertically and is accessed from a platfok approximately 100 feet above grade. This 

location met the minimum criteria specified in EPA Reference Method 1 for distances from 

flow disturbances. 

4333 Surface EFB Inlet and Outlet 

The surface EFJ3' id;t szpl ing location (stack #9) is similar to the core EFJ3 inlet 

sampling location. Refer to Figure 4-8 for a schematic of the sampling location. The 

surface EFJ3 outlet sampling location (stack #lo) is identical to the core EFB outlet 

sampling location. Refer to Figure 4-9 for a-schematic of the sampling location. 

. ... 

43.4 Microboard Press Room and Cooline Area 
0 

For the niitroboard Gess, there are a total of eight identical exhausts, as shown in Figure - 
4-10, located on two different roofs. Six exhausts (stacks #11 - #13, #16 - #18) service the 

area above the microboard press.-Two exhausts (sta& #14 and #15) serve the cooling 

area. In order to provide suitable test locations, stack extensions were built. The stacks, 

run vertically approx&ately 10 feet above the roof levelras shown in Figure 4-11. These 

locations met the minimum criteria specified in EPA Reference Method 1 for distances from 

disturbances. Scaffolding was necessary to access the sample ports. To access each stack, 

two 4-inch ports were installed at 90". 
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SECTION 5 
SAMPLING AND ANALYTICAL PROCEDURES 

5.1 OVERVIEW OF FLUE GAS SAMPLING AND ANALYSIS PROCEDURES 
Aldehyde/ketones, condensible particulate, P y , ,  particulate, semivolatile organic, and 

volatile organic samples were recovered on-site at the field laborattqrC?irbon monoxide, 

total hydrocarbon, and nitrogen oxide samples 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 

kPA Method 1 criteria was used to determine the number and location of the sampling 

points. 

5.3 VOLUMETRIC FLOW RATES 

c 

5.3.1 Flue Gas Velocity 

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

stack (duct) cross sections. For the MDF cyclone outlet, cyclonic flow was present. The 

flow yaw angle at each sample point was measured with an angle finder -. and the pitot tubes 

were aligned parallel to the flow. The flowateach point was measured and weighted by 

-the cosine of the yaw angle. The resultant flows for each point were used to calculate the 
* 

gas velocity. =._ 

~ . .cs~ .. . -. . ... . . - -m*- - . . -. . - . . .- 
r . - 

53.2 Flue Gas Comoosition 
__-. The flue gas molecular weight was determined by EPA Method 3 at the core EFB and 

surface EFB inlets and outlets. At'all other sampling locations, the flue gas composition 

was assumed to be that of ambient air, as confirmed with Fyrite analyzers. 



. 
i 

5 3 3  Flue Gas Moisture Content 

. I  

_ .  . .  , .  

Moisture content was determined by analyzing the sampling train impinger contents 
according to the procedures outlined in the respective EPA Methods. 

. , .  

5.4 POLLUTANT EMISSIONS DETERMINATIONS 
w - 5.4.1 Aldehvde/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 series: 

. .  

0 .  A calibrated borosilicate nozzle attached to a borosilicate probe. 

0 A ngid 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 (DNF") 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. 

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

0 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 orilice (sample gas flow rate monitor) and inclined manometers (orifice 
and gas stream pressure indicators). 

t- A switchable calibrated digital pyrometer to monitor flue and sample gas 

The preparation, sampling, and recovery procedures used for determination of 
formaldehyde, aldehydes, and ketones are shown in Figure 5-2, 5-3 and 5-4, respectively. 

Each test was 60 to 90 minutes in duration and at least 45 dry standard cubic feet of sample 
volume was collected. AU runs were isokinetic 2 10 percent. 

0 
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The analytical procedures for the quantification of aldehydes and ketones were performed 
as specified in EPA Methods 0011 and 00llA utilizing high-performance liquid 
chromatography (HPLC). The Method OOllA analysis steps for the determination of 
aldehydes and ketones are summarized in Figure 5-5. 

-2 Carbon Monoxide. Nitrown Oxides. and Total Hvdroarbons 

The WESTON portable CEM system was used to continuously monitor the concentrations 

of carbon mono2deTni;rogen oxides and total hydrocarbons at the core EFB and the 

surface EFB outlets. The total hydrocarbon emissions were measured at the MDF press 

stacks, microboard press stacks, core EFB and surface EFB inlets and the MDF cyclone 

outlet. 

The portable CEM system contained an instrument rack, a data acquisition system, and a 

microcomputer. The instrument rack contained continuous emission analyzers, sample 

conditioning units, recorders, and a data acquisition system. The following parameters were 

determined in accordance with U.S. EPA methodology: 

0 Carbon monoxide (EPA Method 10). 

0 Nitrogen oxides (EPA Method 7E). 

0 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; refer to Section 3.2.6 for a discussion of sampling strategy. Heated sample line 

pressure is monitored and the sampling rate is controlled by a needle valve on the pump 

outlet in order to maintain excess conditioned sample flow. The excess sample is 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. AU active channels can be-displayed on 
a single strip chart. The Model 2702 also scales and convem the analog input signals to 

5-7 
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digital (ASCII) 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-minute average and a rolling 60--&ute average values are 

also displayed. 

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 c a k a t e  discreet *e periods and to correct 

for calibration drift. 

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

Parameter Manufacturer and Model - Detection Method 

co Thermo Electron Model 48 NDIR 
Nox Thermo Electron Model 1OA Chemiluminescent Detector 

THC J.U.M. Model VE-7 FID (heated) 

.- ... 

The analyzers 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; u~'irSB i~ge )+e ie~pe&"med  directly for - 
each analyzer. Bias checks were performed by introducing the calibration standard that is 
closest to the observed concentration in the sample gas at a three-way valvFon h e  probe. 

Bias checks performed at the intervals between each test reperisin were averaged to correct 

for instrument drift. The ? 5 ~  d3ia5i.sZ 23jes-mx.ent 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. AU calibrations, zero and 

calibration drift tests, and QA procedures followed the specific requirements in the EPA 

- u < -  - - 
D 
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reference methods. The calibration drift correction described in EPA Method 6C was used 
' . . I  for al l  analyzers. 

. ,  
.. . .. 
..( . ., 

. . .  - 

. . ,  
5.43 Particulate and Condensible Particulate 

. .  

. .  

. .. 

Particulate and condensible particulate emissions were withdrawn isokinetically from the 
MDF cyclone outlet gas streams using EPA Method 5/202 sampling train. A schematic 

of the sampling train is shown in Figure 5-6. T& sampling train consisted of the following 

components: 

:. , 

. ... 

... . 

i 

. .  

. -. 

e 

e 

e 

0 

0 

e 

e 

0 

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

A heated, (248 t 25 O 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 9-cm quartz fiber filter. 

~ 

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

~n impinger train containing four impingers (NO. 1 - 100 m~ DI YO; NO. 2 - 
100 ml DI YO, 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 ~ i n i r o l  mosule containing a 3 - ~ f m  car.bon_vane v a w  pump_(sami;lcgas 
mpver), 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 inicators). - 
A switchable calibrated digital p3ometer to monitor flue and samTle gas 
temDeratures. 

* I 

--2--- ---* 
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Preparation, testing, and sample recovery techniques, as shown in Figures 5-7,5-8, 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 at least 30 dry standard cubic 

feet of flue gas was sampled. All runs were isokinetic 5 10 percent. 

J-* e. 
a 

Analytical procedures and calculations for particulate determination were perfogiid as 
specified in Sections 4 and 6 of Method 5, and Section 5 of Method 202. The analysis 

procedure is described below: I 

0 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. 

' 

0 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. 

~ ~ 

0 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 ofthe filter holder, 

and on the quartz 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 Method 202 Eondehsible. 

- - -  particulate catch for each run. Acetone and methylene chloride blank corrections were 
- P 

- .---p - made on all wash sample weights. 

A figure presenting the particulate analysis scheme is shown in Figure 5-10. 

.e .- . - .. - - -- 
.- ._ .... ' -  

.-3 L % . .. 
0- 

. - - . . ... 

5.4.4 PM 10 and Condensible Particulate 

PMlo and condensible particulate emissions from the MDF press stacks, microboard press 

stacks, and core and surface Em outlet gas streams were collected using an EPA Method 

201A/202 sampling train. The PM,, emissions at the MDF cyclone outlet were determined 
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,: 

using a Method 201A sampling'&ain. A minimu of 30 &cf was coUected per run. A 

sampling train schematic k.sho* in Figure 5-11. The sampling train consisted of the . .  
i 

'! following components: 

. 0 

_. 'isokinetically. 
2$==qo stainless steel .nozzle with an inside diameter -sized to sample 

.- . .  . :,e- Ph& .sizing cyclone designed. - to aerodynamically fractionate pm-date at a 
P '-, ,- cr dLLmicron cut point: . .  

0. . A heated stainless steel probe equipped with a calibrated thermocouple to 
measure flue gas temperature kid 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. 

. .  

0 

. .  

0 An impinger train consisting of four impingers. The first two impingers 
contained 100 ml of YO. The third impinger was dry and the fourth 
contained 300 g r q s  of dry preweighed silica gel. 

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

0 . 

0 A control module containing a 3-cfm carbon vade 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. 

0 

. 
The preparation, sampling, and recovery procedures that were used to determine PMlo at 

For the Method 202 procedure used in conjunction with Method 261k refer to Section 5.4- 

3. The PMlO analysis procedure is the same as Method 5; refer to Figure 5-5 for a 

schematic of the sampling analysis. 

- 
7 . *-. - .  all locations during the program are included in Figures.5-12, 5-13 and 5-14, respectively. - c. 

. . . ~  ~ . ... . *. , .~ . . .  - 

. .  . - ~. .- . - .I 
; 1 

5.4.5 Sernivolatiles 
'.''I . .I 

.. . i  . I  
The semivolatile organic emissions at the core and surface EFB outlets and the MDF 

cyclone outlet were determined using Method 0010. The sampling train as shown in .L ' ' 

. .  _ .  
. .  

.. . 
5-17 



. . .  
. . ,  

.. : 

, ,  

_/, 

.. . .. - _- . . . . . . 
u 

.- 

5-18 



r 1 , 

I- - -  -&-a 

m . 
. .  

TEIIIm 

I 

YOO. DlplwDw NO. 1: 

Sm. o y R l l D w N o 8 . 1  AND 3 

UlpUloW NO. 4: 

roomlyo 

100ml 0 

300 StricA OEL 

. -TRIUIconrronarnm 

- - 1=-- 
FIGURE 5-12 

PREPARATION PROCEDURES FOR 
PMlO SAMPLING TRAIN 

. .. 

5-19 



.... 

. . I  

. .  

‘-I I 

I I 

I’ I 

FIGURE 613 
TEST PROCEDURES FOR 
P M l O  SAMPLING TRAIN 

-. . 

... 
. .  

5-20 



. .. . 

! 

.... 

. : !  

. -  

. ..~.. 

. . 

flGURE 6-14 
SAMPLE RECOVERY PROCEDURES FOR 

PM-10 SAMPLING TR” 
-1- . .~. 

, 

. .  5-21 

. 



_. -, 
\ 

Figure 5-15 consisted of the following components: 

a 

0 

- 
b 

a 

', 

0 

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

A heated (248 2 25"F), 5-ft borosilicate-lined probe equipped with a 
calibrated thermocouple to measure flue gas temperature and a calibrated 

' -;J - 

A heated oven containing a borosilicate connector, cyclone/flask &d 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 impinger train consisting of a Graham (spiral) type ice-water cooled 
condenser, a ,temperature seqor (thermocouple), an ice-water jacketed 
solvent module cont&g 40 grams of 30/60 mesh Amberlitem XAD-2 
@re-extracted), a I-liter condensate trap, one standard and one modified 
Greenburg-Smith impinger each containing 100 ml high purify (HPLC) water, 
an empty standard Greenburg-Smith impinger, and a final impinger containkg 
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 

S-type pitot tube to measure the.flue-gas velocity pressure. 

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. 

.- 

The material collected in the nozzle.=probe, connector or cyclone/flask, front-half filter 

holder, and on thrglas3 fib-r filter were combined with the rinses/extract of the comectors, 

condenser, and XAD sorbent for the determination of the seriiivolatiles. A minimum of 3 
cubic meters of gas was collected per sample. 

. -  - 

. 1  

The preparation, sampling and recovery procedures used for the semivolatile sampling train 

are included in Figures 5-16,5-17, and 5-18 respectively. The sampling rate during each test 

was isokinetic 2 10% and never exceeded the maximum rate of 0.75 cfm specified by the test 
-. 
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method. A blank train was set up, leak checked, and sealed for the duration of one of the 
tests performed at the EFB outlet and the MDF cyclone outlet. The purpose of this train 
blank was to determine whether contamination occurred during preparation, setup, recovery, 

or analysis steps. These and other QC checks are discussed in further detail in Section 6. 

.--*- 
The analysis procedure for theT~se&olatile organics is summarized below. See EPA 

.- Methods 8270 br detailed specification of the'analysis procedures. -- e - _  .. - 
a Concentrate each front-half wash sample to 1-5 d using a rotary evaporator 

apparatus. Rinse sample container three times with methylene chloride, add 
to concentrated solution, and concentrate further to near dryness. , 

.... .- 

0 . Add above concentrate to the filter and XAD-2 resin ih a soxhlet apparatus . 
that contains a precleanid 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 l.ml under nitrogen stream. 
Split sample in half. One split is-analyzed, and the second is.stored. 

0 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 compounds utilizing 
EPA Method 8270 procedures for high-resolution GC with low-resolution 
mass spectrometry. 

0 

The analytical scheme for the EPA 8270 procedures is shown in Figure 5-19. 
- .  - 

I- 
.. - .- 

.. I 

. .  ... . 

. .  
. .  
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5.4.6 Volatile Ornanics 

The volatile organic emissions for the core EFB and surface EFEi outlets and the MDF 
cyclone outlet were determined by Method 0030. 'A schematic of the sampling train is 
shown in Figure 5-20. This sampling train consisted of the following components connected 
in series: 

. <: . 
._ 

A heated glass probe, 5 ft in length, containing a gl&s 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 
Tenax-GC, and a condensate trap. 

-. - 
0 A section of Teflon tubing is used to connect the outlet of the condensate 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. 

0 The tube of silica gel is connected, via an umbilical cable, to a control console 
containing flow controllers, a calibrated 1-liter-per-minute dry gas meter, a . 
sample pump, a temperature indicator, and other components. 

The preparation, sampling, recovery, and analytical'procedures that were used to determine 

the volatile organics are included in Figures 5-21, 5-22, 5-23, and 5-24. The volatile 

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

Method 5040 purge-trap-desorb GC/MS. EPA Method 8240 was used to analyze for 

volatiles in the condensate samples. . .  

c. -. . --d - -  -- 9, -- 
Each sorbent tube sample that was analyzed Gas spiked'with internal standards, then 

thermally desorbed in a tube oven onto the Tenax analytical adsorbent trap. This 

procedure is 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 5040. 
Analysis of the condensate samples was conducted as specified in EPA Method 624, P-T-D 

GC/MS. Laboratory results are reported as total micrograms of each volatile organic in the 

samples. 

; 
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r- 

. - 

5-29 



:. -., 

. .  

. .  
L 

. .  I .. . 

.. . .  
. .  

. ,  
. .. 

. .. 
. .  

. , ., 

. .  

...L 

~....; 

. .  

. .  
. .  

.. 
.. .. 
. . .  

. ,  

1 

Y 

> 
O W r a 

I 
_1 

a 

U > 
a 

I- 

Y 
4 

. .  

6 
I- 

2 
Y 
0 

a 
U a 
I- 
X 
U 
2 
Y c 

-\; c D 

- 

... . 

5-30 



-- - .&” 

i .. 
.- ... 

. . .- 

5-31 



. .  

i 

w: 
. 

. .  

.. , 

- 

5-32 



I ' I  I 
I I I I I 

. . . .  . .  

flGURE 5-23 
RECOVERY PROCEDURES FOR 

- vounu ORGANICS "-c.-L-.*.....-rrr 

-T- 

5-33 



.. 

I .. 
i 

. .: .. .. . .. 
. .  - <  . .. .! 
. -1 
j 

. .  . .  . .  

..: 

. . :  

. .  . .  

. -.., 

. -. ... 

. >  
. .I .- 
.i, 

i 

“1 
1 -  
1 

w 
ISS-1 Conc. 25 icrogramslml each 
lmemal Standard Burrooate Solution 

Bromochloromethane ISTD 
1,2-DichIoroethane-d4 SURR 
1.4-DRuorobemene ISTD 
Chlombenzened5 ISTD 
Toluened8 SURR 
Beruened6 SURR 
XylenedtO SURR - - -- 

& 

FIGURE 5-24 
ANALYTICAL PROCEDURES FOR 

VOLATILE ORGANICS 

. . .. . _. 

5-34 

&- 



SECTION 6 

QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

6.1 PRESENTATION, .&? 

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

were imclemented to assure WESTON successfully met the goals and objectives of this 

assignment. 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 subsections 6.6 and 6.7. The appendices present all necessary backup data. 

a .  . 
. .  

. . .  

. . 6 2  DATA OUALITY 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 a 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 

WESTON QA objective of having - 95% of the laboratory data usable without qualification 
was achieved. The overall QA objective of ob t&ng  at least 80% usable data without 

- 

S , ~  ys- - . _.. . . _ _  -. qualification was obtainkd.. . ~ .  
.--" 

! .  ,... 

I .. 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 WESTONs use of standardized test methods, QA 

plans, sample container preparation, sample handling procedures, analytical procedures, 

- 

u 

. . ~- . . - .  . 
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calculation procedures, and report preparation. Ln 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 programs that meet the data quality 

objectives. 

63 O e F S  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 wi l l  also 

apply to the other isokinetic sample trains (PM,,, aldehyde/ketone, Mh45). General QC 

checks that applied to all methohs include the following: 

leak checks; 

use of standardized forms, labels and checklists; 

maintenance of sample traceability; 

collection of appropriate b l w ,  
iise of calibrated instrumentation; 

use of Protocol 1 and/or 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. -. 

- --- 
63.1 Method 0011 Aldehvde/Ketones u? .* -3 

QC procedures used to determine the accuracy of MOO11 sampling runs are outlined in 
Draft SW-846 Metbod 0011, Samuline for Aldehvde and Ketone Emissions from Stationary 

Sources, Sections 3.5.11 and 3.5.12. These checks include: 

- .  .. 

6-2 
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... . 

.i 

Use 6f reagents that meets method criteria. .A supply $' the DNPH reagent was 
prepared within 5 days of scheduled use. Two aliquots from.:each lot of DNF" were 
reserved for blank analysis as per Method O O l l k  .; 

, ' ;  
, ,  

, . ,  . . .  
I . Collection of two field spike samples, 

. -. .-. .c" 
0 Collection.of three field blanks. 

.. ' -  
e-- 

- .  

To further assure'valid; representative sm$e&ction for this @te& the impingers were" . 

. . . analyzed separately. The laboratory reports ixicluded in. Appendix B-17 discusses the 

effectiveness of the collection efficiency. In general, the sample 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 and recovery of the EPA Method 0011 test train w& performed in an area 

isolated from the preparation and recovery activities for the other test trains. This Was to 

minimize the potential for contamination of the Method 0011 samples from acetone. Blank 

trains (identica1,to the EPA Method 0011.sample train) were charged, ieak checked, and 

recovered. A blank train was setup for the MDF press stack.the microboard press stacks 
and the core EFB and surface EFB outlets. 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 acetaldehyde results (discussed in Section 3.2.1) 

introduced a degree 'of uncertainty. As such, these values should only be used for general 

estimates. 

. , 

' . -  

,- .* - 
. A  

6.3.2 Continuous Emissions Monitoring 

.. 
The QC procedures were.perform2d on-site according to EPA Methods 10; E, and 2SA 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. 

. . 



1 %  

\ I  Specific QC checks include: L .  

0 

0 

Use of protocol 1 gases (verify 5 10% of known concentration) 

Performance of zero and calibration drift tests (2  10% of span) 
.. , 0 Performance of system bias check (2 5% of span). 

--. ;L/, 

6.33 Methods 5/202 Partieulate/Condensibles - . .  
'e- 

- .  . .. 
. -. EPA Method 5 served as &e QC&uideline for pe&e sampling criteria. Special attention . 

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

0 Prior to and following each run and port change, the sampling train was leak 
checked. AU trains met the required method criteria for leak checks. 

The outlet of the silica gel impinger was maintained at less than 68'F during 0 

sampling. 

0 Isokinetic sampling was maintained at 100 percent k 10 percent and readings were 
recorded at 5-minute or less intervals. . 

0 Use of organic rinsed glassware and sample containers. 

63.4 Method 20lA PM,, 

Quality control procedures outlined for EPA Method 5 sampling were 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 P y 0  cyclone to avoid disturbing the 

fractionated particulate collected in the P q o  sizing device. A leak check was done through 

the impingers at the completion of the test run. The runs performed at the MDF and 
- 

Microboard press stack were approximately four hours in duration. This was done to - L 

I 

._ -maximize that thK sample catch in order to insure proper gravimetric analysis. .- 

63.5 Method 0010 Semivolatiles -I 

QC guidelines for Modified Method 5 were followed as stated in SW-846 Method 0010, 
"Modified 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 

6-4 
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. .. . 
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. .  
. .  

.. . 

.. . . 

.. 
* .  . 

' .  
. . .  

. .  

. .  

employed for this procedure include: 

0 Use of organic rinsed glassware and sample containers. 

0 Collection of field bias blanks. 

-- Collection of field bias blanks. 

Use of teflon tape instead of silicone grease. - 
- 

63.6 Methods 1 4  Velocitv/Volumetrie Flow Rate OC 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 (Q) and carbon dioxide (CQ) concentration 

. determinations by EPA Method 3, and gas moisture determination by EPA Method 4. 

Volumetric flow rates were d e t e d e d  using measurement methods and procedures 

outlined in Reference Method 2. Checkswere performed at all sample locations to venfy 

the presence or absence of &clonic flow. 

concentrations at the cyclone outlet and the press stacks were determined using Fyrite 

analyzers. This was deemed acceptable since. none of the sources were 'considered 

combustion'sources and none of the reported emissions data was corrected for dilution 
effects. The oxygen and carbon dioxide concentrations at the core and surface sampling 

locations were determined using orsat analyzers. 

. 

Oxygen (Q) and cirbon dioxide (C02) . - 

6.3.7 Me thod 0030 VOST 

The major QC item associated with the VOST sampling was the completion of the VOST 
audit. This is a useful check for detenniiing metiiod 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 the surface 

EFB outlet. Measured total hydrocarbon concentrations were used as a guideline to select 

the desired VOST sample volume in an effort to 

- - -  -. 
e 

trap saturation. 

. .  
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6.4 OC 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 
correctivcmeasures of future programs can be takenifnecessargrJ&qpes of QC samples 
analyzed du&g this assignment include: . 

0. Field BZankr - 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). . .  . .  

0 Reagent and Solvent Bl& - 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). 

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

0 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 spilie duplicate was prepared to assess 
precision and accuracy. 

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

0 

:1 

. .  
.. .. 

. ,  . .. 
. . .; 

;: 

.. 
9 .  

-L 

6.4.lr Methods 5/202 Ps~~eo:3te/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 weigh is achieved when consecutive reading agree within 0.5 mg. These 
reading must be at least 6 hours apart. 

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

. :i 

. ,!'.' 

. ' I  
. .  

6.42 Method 2OlA PMA0 
. . ' I  . . 

Quality control procedures outlined for EPA Method - 5 analyses were followed for Method 
20% Some of the reported results were at-or very near the minimum detection limit for 

the gravimetric analysis. This aspect of the P4, data must be considered in revieying any 

., ~ 

. .  

.P 
.Ze==- 

. . .of the reported results. 

- -4 

. .  

::., 

. >  

6.43 Method OOllA Aldehvde/Ketones Analvsis 

The analyte calibration linea& curves all had *'values exceeding 0.999. Four continuing 

~. . '  calibration checks were required for this study. None of the comPoundS deviated Gom the 

.initial calibration by more than 15% except n-butyraldehyde which exceeded the initial 

calibration b y  20 to 40 %. This high value results from a confluence with a peak in the 

MEKstandard. 

' 

. .  
' ,  , 

. .  . 
Two matrix spike/matrix spike duplicates were perfoimed for formaldehyde,' acetone and' 

methyl ethyl ketone. The results are s u m m e e d  on Table 6-1. Results for the field bias 

blank are provided on Table 6-2. 

High-performance liquid chromatographs were calibrated prior to each day of use. 

Calibration standard mixtures were prepared from appropriate reference materids and 

contained analytes appropriate for the method of analysis. " --. 
d 

. .  . .-- _. I - .. ~. .- . I 

.. .. . 1 

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 analyied 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 
.. - _ _ _ .  . - - -. . - .- -. 
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Analyte 
. .  

Formaldehyde 

MethylEthylKetone 

Benzaldehyde 

. .  

L ,  

~:..,. , 

M S I  MSDl . MS2 MSD2 

99.1 91.6 89.6 91.4 

- 54.1 5 9 2  59.8 71.1 

101.0 ' .  97.2 95.0 96;4 

TABLE 6-2 
MOOlla Field Bias Blank and Reported MDLs 

A .  FieldBias Blank,# 

c . .;.- 

.I.. 

. .  

. .  

-..- -. -. - .. . 
'' , 
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with surrogate compounds, initial calibrations, continuing (daily) calibrations, field and 

laboratory blanks and the analysis of two XAD iraps pre-spiked with a- and 13- pinenes. The 

MM5 analyses were completed in two separate batches. The MDF cyclone outlet and pre- 

spiked XAD traps were analyzed as part of one batch. The second batch included samples 

from the microboard surface and core layer outlet locations. Both batches included analysis 

of field and laboratory blanks. / 

.. 

The calibration solutions are prepared with mixtures of analytes in solutions ranging from 
20 to 160 m g / d  with the internal standards injected at a concentration of 40 mg/ml. 

Individual response factors (RF) are determinedat concentrations of 20,50,80, 120 and 160 

mg/ml and are used to calculate an average RF. 'If the relative standard deviation (RSD) 

df the five RFs is less than 30%, the calibration is considered acceptable. Tde RFS for all 
target analytes were within the 30% limit except 2,4-dinitrophenol and 4,6-dinitro-2- 

methylphenol. These analytes were not detected in any of the samples and therefore had 

no effect on the quality of the data. The continuing.(daily) calibrations also met method 

criteria acceptance limits for all compounds except benzidine and 3,5-dichlorophenol. Once 

again, these analytes were not present in the samples and therefore are considered to have 

no effect on the data quality. 

, 

. 

All XAD traps were pre-spiked with 100 pg terplienyl-4, prior to field use. Prior to 

extraction, all samples were fortified with 1OO.pg each of eight additional surrogate spike 

compounds. All recoveries of the surrogate compounds were within the method criteria of Y .  

50 to 150% for the MDFCO and alJ blanks. Samples from .the MBCLO. and MBSLO 
- s p i r e d  dilution to quantify the pinene compounds. Therefore, the surrogate compounds 

from these samples were diluted~out of the detectable range. However, recoveries for the 

analyses of the blanks which were extracted at the same time were within acceptable limits. 

. Three of.tiie surrogate compounds were below the method advisory guidelines of 50% for 

both of the spike samples. 

& 

- 

. .  

. .  
.. .~ ~. . . . . -. . . -. . ._ . 
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Several compounds were detected in the field samples that were also detected in the field 

and laboratory blanks. Amounts of these compounds that were found in the samples that 

were not greater than five times the amount found in the laboratory blank should not be 

. .. 

~. . 
I . .  

. ., 

. .  considered.native to that. source. 

Two XAD traps were p r e - s p z e s t h  100 pg each of a- and &pinene. The recoveries for 

these spikes ranged from approximately 35 to 45%. These values indicated a moderate 

recovery efficiency. The volatility of these compounds may have resulted in some loss 
during the nitrogen concentration procedure. 

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. 

- 

i- 

. . .. 

The range of calibration for low level VOST analysis extends from 0.10 to 1.0 pg. The 
analytes for the calibration standard are prepared at amounts of 0.1, 0.25, 0.5, 0.75 and 1.0 

pg. Internal standards are injected at a constant amount of 0.25 pg. For the high level 
VOST analysis, the calibrations are performed with standards that range from 10 to 100 pg 
with 12.5 pg of internal staqdard added to the VOST tube. Although the QC criteria for 

high level analyses have not been established, correlation of the guidelines and criteria of 
Method 8240 have been generally very good. Five individual response factors are averaged 

to calculate a mean RF. If the relative standard deviation (RSD) of these RFs is less than 

50%, the calibration is considered acceptable. The calibration check compounds (CCC) 

must habe a percent difference (%D) of less than 30%. 

The initial calibrations had a % RSD for the response factors ranging from 1 to 31% (below 

50% is acceptable). The RF %D values from the continuing calibrations were generally 

below 30% with acrylonitrile and certain ketone compounds occasionally outside the desired 
. . .. ~ 

- ~- .- . -. .. . -. -. . .- 
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range. Each reported recovery for the surrogate compounds were within the suggested 

method criteria of 50 to 100% with the exception of one of the audit samples (possibly due 
to a large tetrachloroethene peak) and the tenax tube f?om MBSLO 1A (artificially inflated 
due to low internal standard recovery). 

- 
Analysis of field blanks and laboratory blanks revealed low levels of the compounds of 

interest. There were reported contamination of the tubes for several compounds including 

methylene chloride and carbon disulfide. Table 6-3 summarizes the compounds and levels 

reported in all VOST tube blanks. 

--i 

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 a and B 
The majority of the pinene data is considered estimated due to exceeding pinene. 

calibration range of the use of the non-standard high level analysis procedure. 

6.4.6 Method 7E Nitrogen Oxides. Method 10 Carbon Monoxide and 

Method 25A Total Hvdrocarbons Monitoring 

All analyses for these parameters were completed on-site during the field effort. The field 

bias check and .. calibration on run MDFF'3-M25A-2 was not within the Method requirements. 

An additional run was performed to rzplace this run. AU analyses for this parameter-were 

completed on-site during the field effort. AU bias checks and system calibrations were - v within Method requirements. I*lb 

6.5 

Data quality audits were conducted using data quality indicators which require the detailed 

review oE (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. 

OA/OC CHECKS FOR DATA REDUCI'ION. VALIDATION. AND REPORTING 

- - 6-11 
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-- 

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

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

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

3. Comparison of the results for-a particular parameter with those from each condition 
(i.e., are the concentrations similar and do they show the'same relationship for a 
material balance). 

4. The inlet and outlet volumetric flow rates were compared. Agreement within these 
two trains were c 10 percent. 

All data and/or calculations for flow rates, moisture content., and isokinetic rates made using 

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: 
0 

0 Acceptable sample collection procedures; 
0 

Process conditions during.sampling or testing; 

Consistency with expected other results; and 

Adherence to prescribed QC procedures. 

Any suspect data. is 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 coordinator was responsible for preparation of a data summary including 

calculation results and raw data sheets. 
.9 

6.6 CORRECTIVE ACTIONS 

No corrective action measures were implemented during this assignment. However, 
WESTON has received nutifiation of a possible field contamination problem associated 

with the VOST condensate samples. WESTON has initiated corrective measures to address 
- 
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this concern. AU HPLC squeeze bottles and HPLC water sources will be investigated prior 

to the initiation of any future Work Assignments associated with the wood products industry. 

6.7 0A.AUDITS 

A VOST audit was the only audit conducted during this assignment. Results are discussed 

in subsection 6.4.5. This audit involves the-use .of a multi-gas audit cylinder of known 

concentration. A measured amount is drawn into thCVOST sample system and analyzed 
= - -  
&I other project samples. This audit can provide 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% relative difference for all audit tubes analyzed. 

c 

. .. 

. .. 

... 

.! . .  
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SECTION 7 

SUMMARY OF EMISSION FACI'ORS 

~. 
. ,  . 
. ,  This section summarizes the emission factors that were developed from the test data. 

The emission factors are presented in five tables. Table 7-1 summarizes the emission 

factors developed for uncontrolled emissions from the partkle3ryer. The emission 

factors in Table 7-1 are presented, intmits of kilograms of pollutant emitted per 

megagram (kg/Mg) of wood particles fed to the dryer on a dry basis 

(pounds per ton [Ib/ton]). 

. .  

, .  

.. . 

Table 7-2 summarizes the uncontrolled emission factors developed for the MDF press 

based on the combined emissions from all five vents. It should be noted that, for the 

aldehyde-ketone test, emission data were not available for Vent 2, Run 3 and for Vent 4, 

Run 1. For these runs, the emission rates for each aldehyde or ketone were estimated 

using the average concentrations of the same pollutant for the other two runs and the 

volumetric flow rate through the vent for the run for which emission-data.were not 

.available. 'The emission factors in Table.7-2, are presented in Units of kg of pollutant 

emitted per thousand square meters (lb per thousand square feet) of board produced. 

.. 

. .  - 

Table 7-3 summarizes the emission factors developed for uncontrolled and controlled 

emissions from the microboard surface dryer. The emission factors in Table 7-3 are 

presented in pnits of kg/Mg (lb/ton) of material dried. - - - . . .  - - .O c --- - - - i-- 
Table 7-4 summarizes the emission factors developed - for uncontrolled and controlled 

presented in units of kg/Mg (lb/ton) of magrial dried. 

emissions from the microboard core dryer. The emission factors in Table 7-4 are ' .. 
-z 

._ 

Table 7-5 summarizes the uncontrolled emission factors for emissions from the 

microboard press. As explained previously, the microboard press has a total of eight 

vents. Vents 1, 3, 5, 7, and 8 were tested, and Vents 2, 4, and 6 were not tested. Vents 

7-1 
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. . .  

1, 3, and 5 are paired with Vents 2, 4, and 6, respectively. Emissions from Vents 2, 4, 

and 6 are assumed to be comparable to emissions from Vents 1, 3, and 5. Therefore, the 
emission rates for the entire microboard press were estimated by summing the emissions 

rates measured in Vents 7, and 8, and doubling the emission rates in Vents 1, 3, and 5 to 

account for the fact that emissions from Vents 2,4, and 6 were not quantified. The 

emission factors in Table 7-5 are presented in%nits of kg of pollutant emitted per 

thousand square meters (lb per thousand square feet) of board produced. - 
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APPENDIX A-1 

MDF CYCLONE OUTLET (DB) 
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ALDEHDEHDESlKETONES TEST RESULTS 

PLANT Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION MDF Panicle Dryer B Cyclone Outlet (DE) 

L 

Theta 

Dia 

CP 

Y 

Pbar 

Delta H 

Vm 

tm 

Vm(std) 

VlC 

v w  

'70 HZO 

Mfd 

%C02 

% 0 2  

Tat Date 

Run Stan & Finish Times 

MDFCO-M0011-I 

9-25-92 

1326- 1500 

-------- 

Net Traversing Points. 

Net Run Time. Minutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibralion Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differential of . 
Orifice Meter. inches H 2 0  

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF* 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF' 

Moisture Content, Percent by Volume ' -. 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

. I  

%CO+N2 CO + N2. Percent by Volume, Dry 

Md .. 

Ms 

pg 

Ps 

I S  

Delta-P 

vs 

A 

Qsd 

Qaw 

% I  
. __ _. 

._ 

Gas Molecular Weight, LbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

Flue Gas Static Pressure/Incks €120 

Absoiiite Rue Gas Pressure, Inches Hg 

Flue Gas Temperature, Degrees F 

Average Velocity Head, inches H 2 0  - - 

Flue Gas Vtlocity, Feet per Second 

StackIDucl Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

24 

. 72 

0.244 

0.84 

0.995 

30.000 

1.513 

46.063 

65 

46.373 

112.7 

5.305 

10.3 

0.897 

0.0 

20.9 

79.1 

2854 

27.72 

-0.3 

29.98 

158 

0.4408 

41.13 

6,611 

86,955 

Volumetric Air Flow Rate, We1 ACFM 113,304 - . ._ -. _. . - -. - . . - 

MDFCO-MOOII-I MDFCO-MOO11-3 

9- 25 -92 9-25-92 
-------- ---___-- 

1626-1741 1843-2018 
<, 

24 

72 

0.244 

0.84 

0.995 

30.000 

1.647 

47.325 

69 

47.326 

96.5 

4.542 

8.8 

0.912 

0.0 

20.9 

79.1- 

28.84 

27.89 

-0.3 

29.98 . 
155 

0.5088 

43.94 

6,611 

-. 

. 

94,900 

121,045 -. .. ~ . 

isokinetic Sampling Rate. Percent 104.7 97.9 
~- . . . .~ . . ~ .  . - 

24 

12 

0.244 

0.84 

0.995 

30.000 

1.710 

48.616 

69 

48.553 

109.3 

5.145 

9.6 

0.904 

0.0 

20.9 

79.1 

28.84 

27.80 

-0.3 

29.98 

152 

0.5263 

44.64 

6,611 

96,124 

122.973 

99.2 

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

e 
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EMISSION RESULTS: 
FORMALDEHYDE 

F\M Formula WeiPhI. IMb-mole . .  
. .  PI Catch Weigh; mkrqramr 
. .., r U / h  ~ p r d r y i t d . c u b i c m e l e r  

ppm* ppm by wlume. hy . 
kybr  kilogram. per hour 
lWbr pounds per hour 

ACBTALDEHYDE 

. .  . 

. .  

Formula Weight, Ibtlb-mole 

'pg per dry rtd. cubic metee 

kilogram6 per hour 
p u n &  per hour 

Formula Weight, IMb-mole 
Catch Weight, micrograms 
pg perdryxtd. cubic meter. 
ppm by wlume. rxY 
kiilogxams per hour 
potto& per hour 

Formula Weight. Ibllb-mole 
CaKh Weight. micrograms 
+g per dry sa. cubic meleP 
ppm by wlumc. Dry 
kilognma per hour 
pound  per hour 

Formula Weight, Ibtlb-mole 

, '  - CaKb Weight, micmgrams 

ppm by wlume. Dry 
. 

ACROLEIN 

A C B l D q  

PROPlONALDEHY DE 

, 

Cauh Weight micrograms 
f ig  perdrystd.cubu meter 
ppm by wtume. ~ r y  
kilograms per hour 
pounds per hour 

Formula Weigh& Ibllb-mole 
Catch Weight, micmgrams 
pg perdrystd. cubiemeier 
ppm by volume. Dry 
kilograms per hour 
poun& per hour 

F O n n U l a  Welght, Ibllb-mole 
Cauh Weighl. micrograms 
pggerdrysld.  cubic meter. 
ppm by volume. hy 
Woerams pcr hour 

CROTONALDEHYDE 

II-BUTYRALDEHYDE 

ij 

.. .. 

- 
pow& oer.hour, 

m r i E m n  KETONE - . Formuk Weight; IMb-mole 

Cauh Weight, micrograms 
pgperdrystd.cubicmeter 
ppm by volume, Diy 
kilograms per hour 
p u u &  per hour 

- 

30 
46.m 
35.584 
211534 

5 3 1 0  
11.5913 

44.1 
493 
375 

02048 
0.05547 
0 . 1 m  

56.1 
68 

51.8 
0 . m  

0.00765 
0.01687 

58 
204 
155 

0.0644 
0.m95 
0.05060 

58.1 

?. :.:.o.mZo 
' . ' : a ~ . .  
"0.00943 

70 
65 

49.5 
0.0170 
0.00731 
0.01612 

721 
100 
76.1 

0.0254 
0.01125 
O.OtzB0 

--.R.1 
203 
155 

0.0516 
0.m284 
0.05035 

MRI)-yoo11--1 ' 

30 
51.981 
2a.784 
31.100 
6354 

13.7879 

44.1, 
224 
167 

0.0912 
0.m695 
0.05942 

- -. 

56.1 
61 

'45.5 
0.01% 

O.OU734 
0.01618 

58 
Bz. 

61.2 
0.m4 
0.00987 
0.02175 

sa1 
34 

25.4 
0.0105 

0.00409 
O.oo9ot 

70 
66 

50.7 
0.0174 
0.00818 
0.01804 

72.1 
83 

61.9 
0.0201 

0.00999 
O.OZ202 

_. .- 

... 0.0503 
, ' 0.02430 

;. , .  . 
.:. ... . ,  .., ..::0105W', .... ,., . 

30 
41,961 
34,880 
27.969 
5.69712 
12.5601 

44.1 
640 
465 

0.07602 
02539 -' 

0.i6760 

56.1 
100 
R.7 

0.0312 
0.01188 
0.02619 

58 
132 
96.0 

0.0398 
0.01568 
0.03457 

58.1 
39 

28.4 
0.0117 

O.ow63 
0.01021 

70 
66 

48.0 
0.0165 

0.00784 
0.01m 

72.1 
112 
81.5 

0.02i2 
0.01330 
0.02933 

72.1 
257 

0.- 
0.03053 
0.06730 

im 
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EMISSION RESULTS: 
BENWDEHYDE 

Formula Weight. Ibrlh-mole 
Catch Weight, micrograms 
pgperdy6ld.cubicmetcr 
Dum by wlume. Drv 
i; logims per hour' 
poun& per hour 

ISOVALEJULDEH Y DE 
Formula Weipbt, Ibrlb-mole 
Catch Weigbt, micmgrams 
rgperdrysld.cuhic mcleP . ppm by whme, Dry 
kilogrsrm per hour 
pound per hour 

VALERALDEHYDE 
Formula Weight. Ibnb-mole 
etch Weight, microgram6 
pgperdty8tO.cubkmetcf 
ppm bywlume. Dry 
kilograms per hour 
pounm per hour 

0-TOLUALDEHYDE 
Formula Weight. Ibflb-mole 
Catch Weight. micmgramr 
rgpcrdrysld.cubicmctcP 
ppm by wlume. Dry 
kilograms pcr hour 
p u n &  pcr hour 

Formula Weight, Ibnb-mole 
Catch Weight, micrograms 
rgperdry6Ld.cubkmetcT 
ppm bywlume. Dry 
kilogramr per bour 
poun& per hour 

HEXALDEHYDE 
Formula Weight. Ibllb-mole 
Catch Weight. micrograms 
rg perdry6Id. cubic meleP 
ppm bywlume. Dry 
kilogram6 pcr hour 
poundr per hour 

LS-DIMETHYL BENZALDEHYDE 
Formula Weight, Ibrlb-mole 

' Catch Weight. micrograms 
pgperdryrld.cubcmetcP 

m/p-TULUALDEHYDE 

ppm bywlume. Dry c 

' kilograms pcr hour 
pound% p r  hour 

106.1 
n. 

54.8 - 
0.01243 
0.00810 
0.01786 

86.1 

44.9 
59, 

0.01255 
0 . W  
0.01463 , 

86.1 
66 ~~ 

50.3 
0.01404 
0.00743 
0.01637 

120.2 
34 

22.9 
O.oOsl8 
0.00283 
0.00843 

120.2 
161 
123 

am% 
0.01811 . 
amm 
100.16 

79 
60.2 

0.01445 
O.M)889 
0.01959 

134 
11 

838 0 

OaO@ 
0.00124 
0.OoM 

M p m - L r m l - 2  

106.1 
114 
85.1 

0.01929 
o . 0 1 n  
0.mOtc 

86.1 
54 

40.3 
0.01126 
0.00650 . 
0.01432 

86.1 
61 ~~ 

455 
0.01272 
0.00734 
0.01618 

120.2 
la 

20.9 
0.00418 
0.00337 
0.00743 

1203 
1% 
145 

0.02897 
... . ..: 0.m334 

/..; :.....:. :.: ...: 0.05146 : I:: ..... 

100.16 
69 

51.5 
0.01236 
0.OoBM 
0.01830 

134 
:'.16. 
.11;9 

. ' .o.min: 
0.00424 

.. .: : . o . a 1 4 .  - . .  

0gg05 

MRx)-IIOoIl-I 

106.1 
85 

61.8 
0.014oL 
0.01010 
0.02226 

86.1 
83 

60.4 
0.01687 -- . 0.00986 
0.U2174 

86.1 
92 

66.9 
0.01869 
0.01093 
0.02409 

120.2 

-. 

O.Wl90. 
0.00419.: 

1202 

100.16 
125 

90.9 
0.02183 
0.01485 
0.03274 
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G C G C  
I PARTICULATE 8 CONDENSIBLE PARTICULATE TEST RESULTS 

PLANT: Weyerhaevscr Company, Moncure, NC 

SAMPLING LOCATION: MDF Cyclone Outlet (WEYCO I.D. DE) 
! 

Theta - 
tha  . . -. 

CP 

Y 

Pbar 

Delta H 

Vm 

tm 

Vm(std) 

VlC 

v w  

%H20 

Mfd 

%C02 

7002 

%CO+N2 

Md 

Ms 

. pg 

Ps 
. .. 

1s .-- 

: . Delta-P 

vs .".. 
A 

Qsd 

Qaw 

%I . .  
.. . . :  

I ~. 

T a t  Date 

Run Start 8 Finish Times 

Net Traversing Points 

Net Run Time, Minutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry GasMeter Calibration Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differential of 
Orifice Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, DegreesF 

Volume of Metered Gas Sample, Dry SCF' 

Total Volume of Liquid Collected 
in Impingen & Silica Gel, mL 

Volume of Water Vapor, SCF. 

Moisture Content, Percent.by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 
Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, LbLb-Mole. Dry 

Gas Molecular Weight, LbRb-,Mole, Wet 

FIUC Gas Static,?rcuure, inches H 2 0  

A b l u t e  Flue Gas Pressure, Inches Hg 

Flue Gas Temperature, Degrees F 

Average Velocity Head, Inches H2O 

Flue Gas Velocity, Feet per Second 

StackDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry S C F W  

Volumetric Air Flow Rate, Wet ACFM 

Isokinetic Sampling Rate, Percent 

.e 

. .  ... 

MDm-hWm -1 

9-25-92 

1327- 1457 

24 

72 

0275 

0.84 

0.994: 

30.000 

2.491 

58.627 

71 

58.468 

142.0 

6.684 

10.3 

0.897 

0.0 

20.9 

79.1 

28.84 

27.72 - . -62 

29.99 

160 

0.4408 

41.17 

6,611 

86,866 

113,414 

104.1 
-. 

mm-MsNa -2 mFco-MsRo2 -3 

9-25-92 9-25-92 

1626- 1745 1843-2021 

24 24 

72 72 -- 
0.245 . .. ~. 

0.84 

0.994 

30.000 

2.494 

52.807 

74 

52.337' 

116.0 

0.245 

0.84 

0.994 . 

30.000 

2.494 

54.732 

7s 

54.193 

138.0 

~~ 
~ 

5.460 

9.4 

0.906 

0.0 

20.9 

79.1 

28.84 

27.82 

-02 

29.99 

-S=B 158 

0.5088 

44.08 

6,611 

94343 

12 1,43 1 

108.2 

6.4% 

10.7 

0.893 

0.0 

20.9 

79.1 

28.84 

27.68 

- 0 2  

29.99 

- .- 156 

0.5263 

44.87 

6,611 

94,885 

123,607 

111.2 



. 

OCiil07 
PARTICULATE & CONDENSIBLE PARTICULATE TEST RESULTS 

PARTICULATE RESULTS: 

Filterable 
Catch Weight, milligrams 
MilligramdDry Std. Cubic Meter. 
Grain6 per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour 

Condeniable - Extractable 
Catch Weight, milligrams 
MilligramdDry Std. Cubic Meter. 

.Grains per Dry Std. Cubic Foot. 
Kilograms per bour 
Pounds per hour 

Condensable - Non-Extractable 
Catch Weight, milligrams 
Milligrams4Dry Std. Cubic Meter. 
Grains per Dry Std. Cubic Foot* 
Kilograms per hour 
Pounds per bour 

Total Particulate 
Catch Weight, milligrams 
MilligramdDry Std. Cubic Meter. 
Grains per Dry Std. Cubic Foot' 
Kilograms per bour . 
Pounds per hour 

59.7 s9 . i  
36.1 39.9 

0.0158 , 0.0174 
5.32 6.39 
11.7 14.1 

4.1 6.9 
4.66 

0.00108 0.00203 . 0.365 0.745 
0.806 1.64 

40.0 5.9 
242  3.98 

- 2.48 

0.0106 0.00174 
3.57 0.637 
7.86 1.41 

103.8 71.9 
- 62.7 48.5 

0.0274 0.0212 
925 7.77 
20.4 17.1 

~63.7 
41.5 

0.0181 
6.69 
14.8 

d 
9 2  

5.99 
. -  v .00263  

0.966 
2.13 

24.4 
15.9 

0.00695 
2.56 
5.65 

97.3 
63.4 

0.0277 
103 
22.5 

.- r 



PMIO TEST RESULTS 

PLANT: WeyefhWJSCr Company, Moncure, NC 

SAMPLING LOCATION MDF Cyclone Outlet (WEYCO LD. DB) 

-- Theta 

Dia 

. CP 

Y 

Pbar 

Delta H 

Vm 

tm 

Vm(std) 

VlC 

v w  

%H20 

Mfd 

%C02 

7602 

%CO+N2 

Md 

Ms 

pg 

Ps 

ts 

Delta-P 
- _. 

M 

A 

QSd 

Qaw 

%I 

MDFCO-MZOIA-I MDPCO-MZOIA-2 MDPCO-M2OIA-3 

Test Date 9/26/92 9/26192 9n7m 

Run Start & Finish Times 1116-1457 1707-1937 945- 1248 

N d e  Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Av Pressure Differential of 
brificc Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF* 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF* 

Moisture Content, Percent by Volume 

Dty Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, LbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

Flue GM Static Pressure, Inches H Z 0  

Absolute Flue Gas Pressure, Inchw Hg 

Flue Gas Temperature,,Degrees F . .  
. .  . - __ 

Average Velocity Head, Incba  H20 

R u e  Gas Velocity, Feet per Second 

StacWDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFhP 

Volumetric Air Row Rate, Wet ACFM 

Isokinetic Sampling Rate, Percent 

- _  - . . . .~ 

Net Traversing Points 24 

116.25 
er;- 

- Net Run Time, Minutes 

0.170- 

0.84 

0.9938 

30 

0.54 

45.906 

87 

44.173 

114 

5.366 

10.8 

0.892 

0.0 

20.9 

79.1 

28.84 

27.67 

0.30 

30.02 

154 

0.5962 

47.68 

6611 

lO1,Oao 

i 3 1 . 5 ~  - .- 
110.1 

- 

24 

123.25 

0.169 

0.84 

0.9938 

30 

0.54 

49.141 

86 

47.411 

110 

5.178 

9.8 

0.902 

0.0 

20.9 

79.1 

28.84 

27.78 

0.30 

30.02 

148 

0.56% 

46.29 

6611 

100,152 

127,510 

1129 

/ 24 

130.5 

0.170 

0.84 

0.9938 

29.9 

0.54 

51.808 

87 

49.711 

125 

5.884 

10.6 

0.894 

0.0 

20.9 

79.1 

28.84 

' 27.69 

0.30 

29.92 

151 

0.5451 

45.53 

6611 

96,897 

125,417 

115.1 

~ 

_ _  - ..._ - - 68 Degrees F -- 29.92 Inches of Mercury (Hg). (Continued N m  Page) -- - -. . 
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'PM10 TEST RESULTS 

DSO 

46~PM10 
%cPM10 

MDPCO-MMIA-I MDPCO-MMIA-2 MDPCO-M201A-3 

PMlO RESULTS: 

Stack Gas VisMsity 
- 

193.5 1928 192.9 
- 

PMlO Flow, at Cyclone Conditions, ACFM . 0.494 0.490 0.493 

a % & t i c l c s  in Cyclone, Microns 9.5 ' .9.5 9.5 

Particulate Catch, 

< PMlO, grams 

, - -. 
.i 

a 0.0033 0.0032 0.0190 

D PMlO, grams 0.0730 0 . W  0.0968 

PMlO Emissions: 

Concentration, grainsR)SCF* 0.0011s - 0.00104 0.00590 
Emission Rate, tilogramsbour 0.453 0.405 222 
Emission Rate, poundsthour ' 0.998 0.893 ' 4.90 

Total Particulate Emisxions IIncludes PMlOk 

Concentration, grains/DSCF* 
Emission Rate, kilogramsbour 
Emission Rate, poundsmour 

Paniculate Fractionation: 

> PM10.46 
c PMlO. 46 

0.0261 
10.5 
23.1 

95.7 
4.3' 

0.0208 
.8.09 
17.8 

95.0 
5.0 

0.0359 
7.44 
16.4 

. .  

83.6 
16.4 .. 



~EMIVOLATILE ORGANICS TEST RESULTS 

PLAM: Weyerheeuser Compmy. Moncure. NC 

SAMPLING LOCATION MDF Particle Dryer B Cyclone Oudet (WEYCO 1.0. OB) 

... ' 
.. . . .  

, - ,  Teat Dste 
. .  

Run suul h Finish llmm 

. .  Net Tmeraing Pdnta 

. .  Theta Net Run Tome. Minutas 

. . ... cia Noale 0iameter.lnch-e . .  
CP Pitot Tube Coefficient 

Y 

Pbar Barometric Preuure. Inches Hg 

Dry Gas Meter CnGbreAon Factor 

~. Delta H Avg. PreMure Merendel of 
Orifice Meter. Inches H20 

Vm 

tm 

Vm(otd) 

VlC 

Voluhe of Metered Oai'Sample. Dry ACF 

Dry Gas Meter Tompermre. Degrees F 

Volume of Metered Oas Sample. Dry 

Told Volume of Liquid Collecled 
in Impingen (L Silica Gel. mL 

Volume of Water Vapor. SCF' 

Moimure Content Percent by Volume 

VW 

%HM 

Mid Dry Mole  Fraction 

%C02 

%02 

%CO+N2 CO + NZ. Percent by Volume, Dry 

Md 

MS 

pg 

Carbon Diodde. Percent by Volume. Dry 

Oxygen. Percent by Volume. Dry 

Gas Molecular Weight Lb/Lb-Mole. Dry 

Gas Molecular Weight LbLb-Mole. Wet 

flue Qas Stalic Pressure. Inches H20 

PS 

ts 

Delta-P 

vs 

A StackJOuct Ares Square Inches 

9sd 

Qaw 

%I lsokindc Sampling Rete. Percent 

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

Absolute Flue Oas Pressure, Inches Hg 

flue Gas Temperature. Degrees F 

Average Velocity Head. Inches H20 

Flue Oas Veloaty. Feet per Second 

.. ..' 

. .  
. .  

Volumetric Air flow Rate. Dry SCFM. 

Volumetric Air Flow Rate. Wet ACFM 
. .  

. -. 

-i-_ - _.--.--._____._I__ 

MDFCO-MWIO-1 

3-26-92 

1109-1502 

24 

166 

0.245 

0.84 

0.995 

29.950 

1.733 

- - - -- - - - 

113.073 

83 

109.656 

249.0 

. 11.720 

9.6 

0.904 

0.0 

20.9 

79.1 

28.84 

27.80 

0 

29.95 

154 

0.4908 

43.21 

6.61 1 

92,617 

119.030 

99.0 

MDFCO-MWlO-2 - - - -- - - - 
9-26-92 

1706-1945 

24 

166 

0.245 

0.84 

0.995 

29.950 

1.628 

.e 

- 

109.107 

84 

105.877 

252.0 

. 11.862 

10.1 

0.899 

0.0 

20.9 

79.1 

28.84 

27.75 

0 

29.95 

147 

0.4449 

40.92 

6,611 

88.305 

112.726 

1w.1 

(continued nexi page) ___-_ 

~~ 

OOOI 1 

MDFCO-MW10-3 

9-27-92 

941-1257 

24 

168 

0.245 

0.84 

0.995 

29.900 

1.540 

108.459 

89 

103.976 

266.0 

~ 

12.521 

10.7 

0.893 

0.0 

20.9 

79.1 

28.84 

27.68 

0 

z9.m 

150 

0.4231 

40.09 

6,611 

85.351 

110,439 

101.7 

a27data\rnWlO\app\co-mWl O.wk3 
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SEMIVOLATILE ORGANICS TEST RESULTS 

EMISSION RESULTS 

ACETOPHENONE 
FWl Formula Weight Ibllb-mole 
U0 Catch Weight micrograms 
upldscm pg per dry sld. cubic meler. 
p p m d  ppm by volume. Dry 
k p h r  kilograms par hour 
lblhr pounds par hour 

-___________ 

BIS(Z-ETHyW WL)PHMALATE 
Formula Weight IMb-mole 

~ Catch Weight micrograms 
pg per dry sld. cubic meter. 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

DI-N-BUlYLPHWALATE 
Formula Weight Ibllb-mole 
Catch Weight micrograms 
pg per dry sld. cubic meter. 
ppm by volume. Dry 
kilograms per hour 

, pound8,per hour 

, NAPHTHALENE 
Formula Weight, Ibllb-mole 
Catch Weight. micrograms 
pg per dry ?d. cubic meler' 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

PHENOL 
Formula Weight Ibllb-mole 
Catch Weight micrograms 
pg per dry sld. cubic mater. 
ppm by volume, Dry 
kilograms per hour 
pounds per hour. 

BUlYLBENZYLRlTHALATE 
Formula Weight Ibrlb-mole 
Catch Weight micrograms 
ug per dry sld. cubic metar. 
ppm by volume. Dry 
kilograms par hour 
pounds per hour 

68 Deg. F (m C) -- 29.92 In. Mercury 

--> _. 

1M.1 120.1 
15.9 

5 
0.w1 
0.w1 

0.0018 

390.5 
17.9 

6 
0.0334 

o.ooo91 
0.ooXx) 

278.3 
18.2 

6 
0.- 

O.OW92 
O.Omo3 

128.2 
42.9 

14 
0.0026 

0.W217 
0.W478 

' g4.1 
14.6 

5 
0.0012 

0.00074 
0.00163 

18.2 
6 . 

0.001 
0 . m 1  
0.Omo 

390.5 
23.1 

8 
O.wO5 

,0.00116 
O.WZ55 

278.3 
6.3 

2 
O.ooo2 

0.00032 
O.wO70 

128.2 
47.3 

16 
0.w30 

0.W237 
0.005p 

94.1 --- 

120.1 
16.7 

0.Wl 

0.W18 

8 .  

. o.Mx)82 

- -  
390.5 

15.0 
5 

0 . m  
0.00074 
0.00163 

278.3 
14.6 

5 
0.0334 

0.00072 
0.00159 

128.2 _ _  

9411 . ' 

13.2 
4 

0.w11 
0 . m  
0.00143 

312 -__ 

- &... __ ..- - -  
(continued next page) 

. )I 

. .. . 

. ..... 

: r r r n  ~data\mW1O\app\co-mWlO.wk3 
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P-CYMENE 
Formula Weight Ibnb-mda 
Cetch Weight, mlcrogrems 
pg par dry atd. cubic meter. 
ppm byvolume. Dry 
kilograms per h w r  
poundsparhour . ' 

Formula Weight Ibnb-mole 
Caich Weight micrograms 
pg per dry atd. cubic meter' 
ppm by volume. Dly 
kilograms per hour 
pounds par hour 

A-PINENE 

8-PINENE 
Formula Weight IbAb-mole 
Catch Weight micrograms 
pg per dry sld. cubic mater. 
ppm by volume, Dry 
kilograms par hour 
pounds per hour 

A-TERPINEOL 
Formula Weight, IbAb-mole 
Catch Weight micrograms 
pg per dry sid. cubic meter. 
~ p p m  by volume, Dry 
kilograms per hour 
pounds per hour 

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

c 

MDFCO-MW10-1 - - - - - - - - 
134.2 
10.8 

3 
0.- 
0.00054 
0.W118 

136.2 
402.1 

129 
O . o p S 3  
0.02034 
0.04484 

136.2 
453.9 

146 
0 . m  
0.02296 
o.oSn62 

154.3 
152.4 

49 
0.W764 
o.wTI1 
0.01700 

0.w175 

136.2 
516.5 

172 
0.03042 
0.02585 
0.05698 

136.2 
515.4 

172 
0.03036 
0.02579 
0.05686 

154.3 
176.6 

59 
0.00918 
0.00884 
.O.OlWa 

134.2 
11.2 

4 
0.0007 
O.C€Q!35 
0 . W l P  

136.2 
388.2 

132 
0.02328 
0,01912 
0.04215 

P 

136.2 
433.4 

147 
0.M6W 
0.02135 
0.04706 

154.3 
148.2 

50 
0.W785 
0.00730 
0.01m 
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VOLATILE ORGANICTEST RESLLTS 

PLANT W y a h a e u r a  Ccmpnny. Moocur% NC 

SAMPLING LOCATION: MDF Cyclone Oullel (WEYCO I.D. DB) 

MDFCU-MMDO-I. 

91d6rp2 

. a 0  

a9963 

-. 761 

9ms 

248 

9.659 

92617 

13624 
1.18 
w. 

21.6 
0.0192 
0.M4 

84.93 

1035 
w3 

OB163 
oms9 

13737 
0.13 
135 
236 

Im 

amu 
am61 

m.49 
026 

1211 
0.WU 

- - 0.mY -- 

.I ::->269 

1617 
0- 
6 2  

1.73 

MDFCU-MWM-lb 

9m9l 

1218 
lzyl 

in 
a9963 

761 

664 

nd 

6.4% 

92617 

13624 
1.01 
1% 
n.6 

a m 6  
ORU3 

13624 
im 
1m 

W 8  
0 . m  
0.0586 

84.93 
of3 
51.1 
145 

0.WM 
MI77 

13737 
1.41 
218 
382 

O.mt4 
om58 

93.49 
’. - on 

418 

- 

1l(5 
141s 

in 

a9963 

761 

735 

m 
7.610 

92617 

13624 
0.91 
120 

21.1 
OalM 
O.MI5 

13624 
O S 0  
105 

0.0165 
O.UX.5 

84.93 
on 
uL6 
138 

000765 
M169 

13737 

145 
2(3 

0.- 
o.mo1 

50.49 
0.43 
565 

0.m889 
0.0196 

&I7 

11.8 
130 

ODlM 
omlo  

ia6 

ail 

26.9 

am 

a 
NIA 
NIA 
130 
PO 

O.aaO5 
0.0452 

NIA 
NIA 
13? 

233 
OmMl 
a0458 

NIA 
NIA 
618 
192. 

0.0107. 
OD235 

NIA 
NIA 
8L1 
14.4 

O.Ol29 
0.023s 

NIA 
*- N/A 

41.7 
19.9 

0.03557 
0.0145 

NIA 
NIA 
63 
17.4 

Om16 
amm 
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VOLATILE ORGANICTESTRESULTS 

MDIUJ-MO(IYI-1. MDpcO-MOW-Ib MDpcO-MO030-1~ 

11423 11423 

m 
153 

M U S  

. a41 

am3 

. . .  . 

13x41 

.:. w n s  ..:: . -. . ... . , , :arm*:i..: : .;:,::,.. ;! .:::‘:::0.&4%. 

NIA 
NIA 
ws 
122 

0.- 
aom 

NIA 
L NIA-.. 

n.4 
s.n 

Mo(31 
ams5r 

NIA 
NIA 
3.90 

0.69 
O.mM13 
omis 

NIA 
NIA 

1.49 

Mol98 

NIA 
NIA 
198 
ca 

0.- 
Mol38 

NIA 
NIA 
268 

0 . W  
0 . m 1  
O.CGQ929 

NIA 
NIA 

0321 
0.WS 

O.mO113 

NIA 
NIA 
1 3  
om 

0 . m  
o.ms1 

NIA 
NIA 
130 
ozs4 

Ommn 
O m W l  

5.70 

0.0891 - 

a m u  
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VOLATILE ORGANICTESTRESULTS 

H.95 w.95 ....... 

12021 1201 I -1. - 12021 1201 I . . . .  - 
ml59 0.mn o.aa4ss 

76 I4 76 14 76.14 

106.17 106.17 1M.17 
O.OR.5 a m  

. . . . .  

. . .  . .  

16.83 1663 16563 

106.16 . . . . . .  106.16 

. . . . . .  ....... 
'68% P gOC) -- B.92 In. M m w y  
E5im.crd mulo or no1 dewublc (undcrlineb) 

G C C I  5 

NIA 
NlA 
1.U 

0.417 
ruwm 
aomm 

NIA 
NIA 
130 

0.mrmC 
m .  

a m i  

NIA 
NIA 

OQ5 
0.103 

O.mXIII1 
O.mO113 

NIA 
NIA 

OQS 
0.07% 

O.omarl1 
o.mO113 

NIA 
NIA 
045 

O.mw511 
O.mO113 

NIA 
NIA 

OQ5 
0.M1 

o.mXII11 
0000113 

NIA 
NIA 

o m  
Omomll 
0113)113 

aom 

045 - 
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VOLATILE ORGANICTESTRESULT3 

' P W  Wycrbaeuw Company, Moncurc, NC 

SAMPLJNG LOCATION: MDF Cyclone Oullel (WEYCO I.D. DB) . ,  .I , . ., 
'. ! .. .. 

- . ,  MDRO-MMDO-Zb, MD Ha-MMDO-2c MDKb-MWY)-Zd 

. i  

. 

. . . 

Wb9.2 

LQS 
164S 

m 
a9963 - 

761 

9.91 

. P O  

9559 

a s 3 5  

13624 
1.40 
146 

aOn0 
25.9 

aouM 

13624 
1.6 

151.7 
a68 

O.(m8 
am0175 

84.93 
0.15 
15.7 
4.u 

0.0723S 
O.Om19 

I3737 
0.m 
3.14 .asso 

. ':&B47l. . .  
;.:0.@ImS. 

a 4 9  
037 
3a.7 
1114 

amm 
0.0128 

&I7 
: m' 
209 

:o.sg& 
..:.o.Lvla4 
.~:Qm)692: - 
. .  

9m9.? 

1 M  
176 

m 
0.- 

761 

1031 

296 ' 

9.%9 

ws 

9 M m  

17S2 
I8U 

m 
0.9963 

761 

10.71 

ns 
10.427. 

as35 

12624 13624 
llD 1.75 
184 ' 169 
D1 29.6 

O.Q?76 0.a2 
0.007&5 o.msni 

13624. 13624 
1.73 ux, 

173.7 191.9 
30.7 33.9 

am61 0 . m  
o m m . .  . . a m 7 5  

0.17 o m  
17.1 a.s 

am% o.mm 

84.93 84.93 

4x3 24s 

o.mm O.Om116 

13737 13737 

. .  . . .  

a . 4 9  54.49 
on 0 4  
Y2 30.7 
na 14.6 

OKCSl4 O.aY61 
0.0179 0.0102 

NIA 
NIA 

165.0 
w3 

0 . a 9  
. -0.OY9- 

NIA 
NIA 

1724 
30.4 

' o(M9 
0.wo 

NIA 
NIA 
138 
3.91 

0.WZm 
O.W% 

NIA 
NIA 
5.16 

0- 
in1 

o.mi91 

NIA 
NIA 

' 412 
19.6 

0.m618 
0.0136 

NIA 
NIA 
553 
1.41 

O.CCO755 
0.W167 

e 
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VOUTILE ORGANIC TEST RESULTS 

amn46 

I 3 4 2  

YLm Sam 
025 025 

13422 _ .  13422 
0.0 
5.m 
0.m 

om753 
ami661 ................... 

am'.,' .. .. . .  .:am,.:... . . . . . . . . . . .  . .  
3.14 . . . .  . . . . .  ..: 

..M19 . . 

RI R1 

. .  . .  : .  

. .  
. . .  . . . . . . . . . . . . .  

133.41 133.41 113.41 
:am am 001 

11938 11938 

D 

. . . . . . .  

. -. - 1M.15 . . 1M.15 . : . . .  0 . . . . .  .... :.:om 01 ;. 

. . .  . . . . . . .  

... 

IM16 
0.01 
1.0 

0 0 9 1  i 

. NIA 
NIA 
4.46 
asm 

. 1 a m  
omia 

. .  
NIA 
NIA 

0.m 
zm ~ 

a m  
0 . m  . 

NIA 
NIA 
201 
a669 

0.UaOl 
amo66( 

NIA 
NIA 
1.69 

O M  
om3253 
amsss 

NIA 
NIA 
om 

0.- 
0.mOoFn 

NIA 
NIA 

on? 
m l S 1  
o.mm 

NIA 
NIA 

0227 
O.oo0lS1 

- o.mm 

0.w3 - 

im 

1.m 

- . .  



VOIATILE O R G A M C ~ R E S U L T S  G001S 

NIA 
NIA 
1.11 

W 1 6 )  
011)0368 

NIA 
, NIA - 1.U7 

aam 
aDml1S 
O m ) 2 u  

6282 
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VOIATILE OROANIC TEST REsULTS 

PLANT. Wqchaeuaa Company, Mvneure, NC 

SAMPLING LOCATION: MDF Cylvoe Ouila (WEYCO I.D. DE) 
. ,  , .: 

9s ImO 
LOIS 1Mo 

m m 
0.9963 0.9963- 

759 7s9 

11.79 lap 

3 a O  313 

11350 9 m  

((5351 ((5311 

-- 
e- 

- m 
a9963 

mu 
759 

Q8 

9.969 

((5311 

- .  

. . . .  

lHz4 13624 
214 . 163 
188 166 

13624 
aoc 
843 

.14.9 
0.om 
a m 9  

NIA 
NIA 
116 

333 233 
am73 . aaul 

25.8 
om12 

0 . m  O.(1UI 

13624 I3624 
219 ' 121 
I93 ln 
3.0 21.3 

a m  0179 
am16 om94 

aous 

NIA 
NIA 

13624 
OX2 
83 
145 

MI19 
0.0253 

81-93 
0.14 
14.0 
301 

0 .WW 
am49 

13737 
0.10 
10.0 
1.76 

o.mi+c 
a m i  

a0193 
0 . W  

NIA 
NIA 
131 
372 

0.0191 
O.MO 

NIA 
NIA 
44.3 

84.93 81.93 
' 4.03 02S 
u1.7 253 
laU 7 0  

0.014 : 0.m370 
a113 . amis 

13737 13737 
0.01 1.16 
6.16 1183 

0.uaSY 0172 
1.m m.7 

amin am8 

50.49 sa49 
- m  __ 024 

7.m 243 
3 3  11.7 

o.mm o.ona 
aanv .. - 0.mo 

8617 &I7 

6.16 765 
132 213 

a m  0.011 I 

- 

OD7 0.771 

amim a w  

0143 

NIA -i-d 
NIA 
212 

u3 
O.llJkf.5 
0.0103 

&I7 
081 
7.m 
1.96 

O.WI(D 
O.o(ILw 

10.1 
0.- 
0.m.m 

NIA 
NIA 
23.9 
sy 

01Xy33 
O m 5 5  

.... . . .  - -  



. . - .  

! 

. . .  ., . .  
. -,. 

.~ . 

- 

sa8 
021 
21.4 

- 1 1 6 7  

Mo68s 
a m i  

sa8 

.zll 
956 

O.Ol33.5 
0.m)YI 

on 

13422 - 13422 I 3 4 2 2  ~ 

om om acD 
440 - -4m 

RI R1 R1 
am 0.01 OCQ 
264 M 201 
rn oy) -. 

aama, 

am 0.01 OCQ 
264 M 201 
rn oy) -. 

aama, 

1B.41 11141 
. a m i . .  . 

...... 

11938 11938, . 11938 

N/A 
NIA 
7.42 
lab 

amsi 
O.WI74 

.,.- 
N/A 
u7 
2.59 

. 0.Wl'R 
MLUR 

NIA 
NIA 

. 3 . s  
am 

armsss 
MDlP 

NIA 
NIA 
261 
0.681 

~~ O.ooO378 ~~ 

am= 

NIA 
NIA 
LA9 

0 . m 4  
Mm60( 

am 

.N/A ' 

NIA 
189 

0342 
0 . W S  
O . m ) 6 0 6  

NIA 
NIA 
5.16 
1.01 

0.W3748 
omia - N/A 

om 
NIA 

0.563 

am0140 
0.m)W 

NIA 
NIA 

0.563 
0219 

O.rml40 
armxw 

c 
.- ......... - 

- .  ,- 
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VOLATILE ORGANICTEST RESULTS 

N/A 
NIA 

a143 

amrna 
NIA 
NIA 
0.4Q 
0.116 .-. 

amy16m 
aoOOl48 

am 

amim 
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APPENDIX A-2 

MDF PRESS STACK 2 (Wrw.2) 

. . .  

0 

==A'- 
- 
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ALDEHYDESIKETONES TEST RESULTS 

Gs PLANT: Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION: MDF Pressstack2 (WlW-2) - - 3 2 3  .. .. 
. .  

, .  
... 

. .  

c=a 

, '  Theta 

,. Dia 

CP 

Y 

. ' Pbar 
.. 
. .  

Delta H 

Vm 

tm 

Vm(std) 

VIC 

v w  
% H20 

Mfd - 
%C02 

% 0 2  

Test Date 

Run Start 

q i v e n i n g  Poinu 

Net Run Time, Minutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure. Inches Hg 

Avg. Pressure Differential of 
Orifice Meter, lnches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF. 

Total Volume of Liquid Collected 
in lmpingers6r Silica Gel, mL 

Volume of Water Vapor, SCF' 

Moisture Content. Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

24 

~ '72 

0.200 

0.84 

-1.005 

. 30.020 

1.100 

40.968 

99 

39.080 

38.9 

%CO+N2 CO + NZ, Percent by Volume, Dry 

Md Gas Molecular Weight, LhLb-Mole, Dry, 

'. Ms Gas Molecular Weight, LbLb-Mole, Wet . 

' I  Pg 

:. PS 

IS 

Delta-P 

Flue Gas Stz&€psurc. Inches H20  

Absolute Flue Gaspressure, Inches Hg 

Flue Gas Temperature, Degrees F 

Average Velocity Head, Inches H20.  

.. 

. . - ~- 

.: vs Flue Gas Velocity, Feet per Second 

A Stack/Duct Area, Square Inches 

; Osd Volumetric Air Flow Rate, Dry SCFM. 
. .  ---.- Oaw - ~ - Volumetric Air Flow Rate, Wet ACFM - 

-.; %1. - Isokinctic~Sampling Rate, Percent -' .- - 
, .  

1.831 

. 4 5  

0.955 

0.0 

20.9 

79.1 

28.84 

28.35 

0.45 

30.05 

118 

0.6172 

46.46 

66 1 

11.207 

12.787- - ' 

- . 

. 

--101;8-- 

MDFF-2-MOOll-2 

9-12-92 

848- 1021 

24 

84 

0.200 

0.84 

1.005 

. 30.060 

1.057 

------ -- 

.a 
. 

45.997 

82 

45.344 

21.8 - 
1.026 

2 2  

0.978 

0.0 

20.9 

79.1 

I 28.84 

28.60 

;i"."s 
g o 9  

111 

0.6109 

45.73 

66 I 

. __ 

11,444 

12.586 

-. - -99.2 

MDFF-2-MWll-3 

9-12-92 

1211-1427 . 

-------- 

24 

84 

0.200 

0.84 

1.00; 

30.060 , 

1.129 

.- . 
c=;. 

48.005 

97 

46.027 

19.9 

0.931 - 

2.0 

0.980 

0.0 

20.9 

79.1 

28.84'. 

28.62 

0.4% 

30.09 

115 

0.6301 

46.56 

66 1 

11,604 

12.814 

99.3 

. . .  .,. 68 Deg. F (20 C) -- 29.92 In. Mercury (continued next page) 



YDm-Ym11-I YDPPZ-YmlI--1 YDPPZ-Y0011--1 

a EMISSION RESUL'IS: 
FORhIALDEHYDE 

FW Formula Waght, IMb-mole 
w C . t C b W a c h t , ~  

- 0  
61.419 
35.495 

44s 
I a n  - 
2110 

W o p u a  pu hour 
p0und.r-h- 

ACROLEIN 
Famula Weight, 1Mb-mole 
Cawl Waght, m v m p m s  
pg pcr dryad. cubc mela. 
ppm bymlume. hy 
hlog.m, pu hour 
p w d a h o u r  

ACETONE 
Formula Wught, IMb-mole 
Cawl Waght, nuaogmms 
M pcr dryad c u k  me-* 
ppm by volume. Dry 
hlogrsns pu hour 

0 . m 1  
0.0161 

56.1 
. .  ' 4 6  

35.8 
o . o m  
a m  
amw 

. 

- .  

136 
2Q 

' 0 . 1 m  
O.Oo509 

. .  . 

. .  

... 

. .  

. . .  . . .  
. .  

. _. 
. .  

-A 

... 

. .  
.... 

pourukpa hour 
PROPIONALDEHYDE 

0.OluL 

Formula Waght, IMb-mole 

F# pu dry ud. cubic met& 

Uloprm pcr hour 

.. Carch Wagbt, miaqmms .~ 

ppm b y d u m e . W .  

-Formula Waght, IMb-mole 
Catch Weight, mrmganu 
pg pu dry nd. cubc mSm. 
Ppm bym1ume.W 
k i l o p u s  pa hour 
pounds p a  hour 

Famula Waght, IMb-mole 
Catch Weight. m i c m p m s  
pg pcr dryad. cubr met& 

kilogram pcr hour 
pounds pcr hour 

MEIHYLEIHYLKETQNE 
Formula Waght, IMb-mole 
Calch Waght, m~mgamr 

n-BUTYRALDEHYDE 

Ppm bv volume. hy 

- rgpudryad.cubcmem* 
wmbyvolvmzhy 
hl0g.n~ pu hour 
pound. pa hour 

- 
U u m t a d m d . r e ~ @ t .  

70 
161 
as' 

0.03309 
0.00244 
0.00537 

R1 
267 
m 

0.06937 

ni 
103 
911 

ni 

.~ . 



... 
9 
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. !  - 

. 
4 

. .  

- 
EMISSION RESULTS: 

BENZnLDEHYL-JE 
Formula Weight, IMb-mole 
GlCh Weight, mPogramr 

" f i g  p a  drymd. cubic me=* 
wm bymlums ~ r y  

-*kilogram pa hour 
pound. pa hour 

Formula Waghb IMb-mole 
ISOVALERALDEHYDE 

alChweishb-, 
wpamrnacubc- 
mby=-hmsw 
kilogram pa hour 
pound. pa hour 

Catcb Weight, mkiugmms 

ppm by volume, Dry 

VALERAIDEHYDE 
Formula Weight, IMb-mole 

figpadry.td.cubicmsta* 

.kilogsma per hour 
pound. pa hour 

Formula Weight. IMb-mole 
Owl Weight, m-mr 
f ig  p a  dryad. cubic maere 

kilogama p a  hour 
pound. per hour 

Famula Weight. IMb-mole 
Cam weight. micmgams 
pg p a  dry U. cubic rnsta. - ppmbymlumsDry 
kil0grdns pa hour 
pound. pa hour 

H W O E H Y D E  
Formula Weight, IMb-mole ' 

Calch Weight, m i u o p m r  
rgprdrymd.cubicmaa*  
PPm W m l u m s D y  
Lilagralmpahour 

0-TOLUALDEHYDE 

PPm by WIumc, Dry 

Wp-MLUALDEHYDE 

pound. p a  hour 

Formub Weight, IMb-mole 

pg padryr td .  cubr m e l a  
ppm by mlumc. Dry 
lrilogama p a  hour 
p u n &  p a  hour 

L S - D I M E I X n B E N Z A L D E E  

CalCh Weigh& Lui?wmu* 

MDRZ-MW11-I 

861 
91 
a2 

0112297 
0.00157 
am5 

1202 . 
33 

29.8 
0.03597 

MDRZ-MWll--2 

0 . ~ .  , 
0.00125 

1202 
63 

569 
0.01139 
amm 
am39 

1Ol.16 
142 
UB 

aomz 
a- 
0.0359 

I061 
38 

19.6 
O.m6)1 

. o.lloosl5 
0.00l27 

861 
167 
130 

aa36.34 

O.W% 
- 0.00253 

MDWZ-MW11-3 

- 1.G 
0.04613 ' 
0.Mml 
0.WQI 

m2 
18 

14.0 
0.00281 
0.000073 
0.000601 

' m2 
- 2 3 6  

184 
0 . m .  
0.W7 
a m  
. 100.16 

131 
Irn 

0.m50 

0.00437 
a m i s  

.- - 

134 134 
Q ZM 

37.9 m 
0 . m 1  0 . w 1  

O . W ?  0 . W  
0.00159 --Q-- 0 -5 -  

. 
. .-_. 



... 
PMlO & CONDENSIBLE PARTICULATE TEST RESULTS 

0 2 6  
PLANT: Wcyerhaeuscr Company, Moncure, NC 

SAMPLING LOCATION. MDF Pres  Stack 2 (WEYCO ID. W.LW.2) 

Theta 

Dia . .  

CP - 
Y 

Pbar 

Delta H 

Vm 

tm 

. . Vm(std) 

. .  
. .  - 
. .  

:. 

. .  . .  

VlC . 

v w  . 
%€I20 

Mfd 

%C02 

- .  

c 

% 0 2  

%CO+NZ 

Md 

MS 

pg 

. .  

Ps 

u 
Delta-P 

vs 

A 

QSd 

Qaw 

-. 
MDPPZ-M20UR02 -1 

Tcst Date 9 n o m  

Run StM & Finish Timu - - 1148-1739 
- 

. .  
NetTraversing Points . 12 - 
Net Run Time, Minutes 261.75 

Nazle Diameter, Inches 0.175 

0.84 Pitot Tube Cocfkient 

1.005 Dry Gas Meter Calibration Factor ' .. 

- ., . 
- 

Barometric Prusure, Inches Hg 30.09 

. Av Pressure Differential of 0.7 . &ifice Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

- 
123.71 

108 

Volume of Metered Gas Sample,.Dry SCF' 116.411 

Total Volume of Liquid Collected . 87 
in Impingers & Silica Gel, mL - 

Dry Gas Meter Temperature, Degrees F 

~ 

Volume of Water Vapor, SCF. .- 4.095 

Moisture Content, Pement by Volume 

Carbon Dioxide, Percent hy Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weigbr,Lb/Lb-Mole, Dry 28.84 

Gas Molecular Weight, Lb/Lb-Mole, Wet ' 28.47 

3.4 

0.966 

0.0 

Oxygen, Percent by.Volume, Dry 20.9. 

79.1 

- .  

Dry Mole Fraction 

- 

. -. 
. .  - 

MDPPl-M20WZ02-2 MDFP2-MZ01AR02-3 .. 

. .  

- 
0 

Rue  Gas Static Prusure, I n c h & E Z ~  ---2 - 
Absolute Rue  Gas Pressure, Inches Hg 

Rue  Gas Temperature, Degrccs F . 
' 30.12 

-123 

Average Velocity Head, Inches I320 

Rue  Gas Velocity, Feet per Second 
0.65l3 

' 9  

47.77 

StacWDuct Area, Square Inches 661 

Volumetric Air Flow Rate, Dry SCFhP 1 1 s  

. - .  . . - . 

Volumetric Air Flow Rate, Wet ACFM 13,147 

Isokinetic Sampling Rate, Percent 105.4 
~. ..~. 

- .- - .- .- __ 68 Degrees . . . F -- . 29.92 Inchesof . - . . Mercuy_(Hg)l___(Continue_d Ncgpage) 

9/11m 

740-1145 

. _  -12 

23200 

0.175 

0.84 

1.005 

30.02 

0.67 

'105.39 

93 

101.570 

. -73 

3.436 

3.3 

0.967 

0.0 

20.9 

79.1 

28.84 

28.48 

- 0x2 

30.05 

. 114 

0.5992 

45.51 

661 

11.203 

12,533 

107.4 

.. . 

9/11l92 

1253- 1821 

12 

2s3.m 

0.175 

0.64 

1.005 . 

. 30.02 

0.67 

116.332 

108 

109.198 

73 

3.436 

3.1 

0.969 

0.0 

20.9 

79.1 

28.84 

3 . 5 0  

0.42 

30.05 

.- 

- 121 

. ' &%32 

48.19 

661 

11,729 

13.277. 

101.1 
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I 

PMlO & CONDENSIBLE PARTKULATE TEST RESULTS 

M D P P ~  - m m m  -t m D m - m m w m  -2 MDITZ-M~LGQZ-~ 
.. 

*, , .  PMlO RESULTS: 

... UCYC Stack GasViscmity - 189.4 190.6 - . 189.1 

0.488 OS. . PMl0Flw;at Cyclone'Conditio&,ACFM - 0.505 0.490 

DSO . Dia of Panicles in Cyclone, Microns 9.6 9.9 9.8 

.. . . .  

I 

- ,  . 
. .  

. Q  
cze- 

- . PaRiculatc Catch, 
.- 

- 
. . mg <'PMlO, Grams 0.0274 0.Oisr 0.0266 

> PMlO, Grams -. - a m  ~ 0.0500 0 . W  

Non-extractable Condensiblcs, Grams 0.05z . 0.0165 0.0131 - 
- - Extractable Condensibles, Grams 0.0103 0.0014 . 0.0033 

. .  
PMlO Emissions: 

Including mractablJnon-extractable condensiblcs 
gr/DSCF Concentration, grainJIDSCF' 0.0119 . 0.00$78 O.Oo608 
k m  Emission Rate, k i l o g r a d o u r  0.537 0.295 0.277 
lbmr Emission Rate, poundvbour 1.18 0.650 0.611 

. .  
Including only non-extractable condcnsiblcs-: . 

.- Concentration, grainslDSCF' 0.0106 

Emission Rate, poundvbour 1.05 

- Emission Rate, kilogramsmour 0.475 

I ,  

- Without condensiblcs 
Concentration, grainJIDSCF' 0.00363 
Emission Rate, k i l o g r W o u r  . . . 0.164 
Emission Rate, poundvbour 0.361 

- 
0.03656 0.00561 

0.286 0.256 
0.630 0.564 

O.Oo406 0.00376 
0.177 0.171 
0.389 0.378 

Total Particulate Emissions IIncludes PMlO): 
.- 

Concentration, grains/DSCF* 
Emission Rate, k i l o g r a d o u r  
Emission Rate, poundybour 

0.0207 0.0144 0.01g 
0.93 0.63 0.53 
206 . 1.38 - 1.18 

.-- -. 
Particulate Fractionation: 

. .  . .  .. - . ~~ - ... - -~ . . . - . .- . 

%>PM10 > PM.lO,% 424 . . 529 
Q 

%<PM10 < PM10,% 57.6 47.1 
48.2 
51.8 
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ALDEHYDESIKETONES TEST RESULTS 

, P L A N T .  Weyerhaeuser Company, Moncure, NC 

- . SAMPLING LOCATION: MDF Pressstack 3 (WIW-I) 
, .  

. . )  

Test Date 

Run Start & Finish Times 

Net G v e r s i n g  Points 

Theta ' Net Run Time, Minutes 

Dia Nozzle Diameter, Inches 

CP Pitot Tube Coefficient 

Y . Dry Gas Meter Calibration Factor 

Pbar Barometric Pressure. Inches Hg 

. Delta H Avg. Pressure Differential of 
Orifice Meter. Inches H20 

Vm 

tm 

Vm(std) 

VlC 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas  Sample, Dry SCF' 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL 

. vw Volume of Water Vapor, SCF' 

%H2& 

Mfd . Dry Mole Fraction 

%C02 

Moisture Content, Percent by Volume. 

Carbon Dioxide, Percent by Volume, Dry 

MDFP3-M0011-1 

9-11-92 

,1928-2050 

24 

.- 72 

0.201 

0.84 

1.006 

30.020 

'1.457 

___- ---- 

45.987 

95 

44.324 

32.1 

1.511 

3.3 

0.967 

0.0 

MDk-MWJll -2  

9-12-92 

0848- 1009 

24 

72 

0.201 

0.84 

1.006 

30.060 

1.355 

_--_____ 

44.915 

82 

44.366 

29.1 

1.370 

3.0 

0.970 

0.0 

0 2 9  

MDFP3-MW11-3 

9-12-92 

1211-1410 

24 

72 

0.201 

0.84 

1.006 

30.060 

-------- 
&a 

1.487 

46.308 

96 

44.571 

27.6 

1.299 

2.8 

0.972 

0.0 

% 0 2  Oxygen, Percent by Volume, Dry 20.9 . 20.9 20.9 

%CO+N2 CO + N2, Percent by Volume, Dry 79.1 

Gas Molecular Weight. Lbitb-Mole, Dry 

. Ms Gas Molecular Weight, LbLb-Mole, Wet 
- MO. 

2=s- 0 - -  28.84 

28.48 

79.1 

28.84 

28.51 

- pg Flue Gas Static Pressure, Inches H20 0.2 0.2 - .  
0 - -~ 

PS Absolute Flue Gas Pressure, Inch>s Hg ~ c - 0 . 0 3  

120 1s 
- a Flue Gas Temperature, Degrees F 

- .  ... ~ _- 
Deita-P Average Velocity Head, inches H20 0.7423 

vs Flue Gas Velocity, Feet per Second 50.96 

A StacklDucl Area, Square Inches 66 1 

Cla Volumetric Air Flow Rate, Dry SCFM' 12,386 

' Oaw Volumetric Air Flow Rate, Wet ACFM ~ ~ 14,025 

%I--. .. 1sokinetic.Sampiing Rate,  percent------^ ~~ .-.103.5 ~ -.- 

- 
30.07 

114 

0.6966 

49.04 

66 1 

12.106 

13,497 

- 106.0 

79.1 

28.84 

28.54 

0 2  

30.07 

119 

0.7561 

51.27 

66 1 

12,579 

14.111 

102.4 

t, 

68 Deg. F (20 C) - - 29.92 In. Mercury (continued next page) 
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-- MPn-M00ll-1 
EMISSION RESULTS: 

FORMALDEHYDE 

. .  
. .  p o u k  p& hour 

'ku ACETALDEHYDE 
. .  
... .- - 
.... 

- -  

Formula Wcight,IMb-molc . 
Catch Waghi  mimugrams 
f ig perdryud. cubic m c l d  

kilograms per hour 
poun& per hour 

Formula WcighL Ibnb-mole 
Catch Weight, micmgnma 
pg per drysld. cubic m a &  
ppm by volume, Dry 
kilograms pcr hour 
pounds pcr hour 

Form& Weight, IMb-mole 
Catch WeighL microgram 

per dry ild. cubic m a d  

. ppmbyvolume,Dy 

ACROLEIN 

. .  ACETONE 

- 
. ppm by.mlume, Dry 

kilogram per how 
pounds per how 

Formula Weight, Itvlb-mole 
. Catch Weight, microgram 

rg per dry sid. cubic meI& 

PROPIONALDEHYDE 

ppm by volume, Dry 
' tiloglam per hour 
pounds pcr hour 

Formula Weight, IMb-mole 
Catch Weight. microgram 
r g  per dryad. cubic met&' 
ppm bymlums. Dry 
kilograms per how 
pounds pa how 

n-BUTYRALDEHYDE 
Formula Weight, Itvlb-mole . CalcWeight.  microgram 
rg pcr dryad. cubic met& 
ppm by WlUme, Dry 
kilogram pcr h o w  
p u n &  pcr hour 

Formula Waih t ,  Ibnb--mole- 

rg p a  dry sad. cubic m e t e r  
ppm byvolume. D y  
kilogram p a  how 
pounds per how 

CROTONALDEHYDE 

.- 

METHYL ETHYL =ONE 

' C a m g h l .  microgram 

. .  

30 
80.176 
63.m 
51.217 
l.344 

296363 

44.1 
529 
421' 

0.73  
0.00887 
0.01955 

56.1 
204 
163 

0.06%9 
0.00342 
0.00754 

58 
138 
110 

0.04540 
0 . m 1  
0.00510 

58.1 
23 

18.3 
O . W S 9  

O.ooo386 
O.OoM)50 

'70 
55 

43.8. 
0.01506 

0.0009?2 
0.00203 

721 
161 
128 

0.04279 
0.00270 
0.00595 

721 
183 
146 

0.04861 
0.00307 
0.00676 

- 

M P n - m u - 2  

30 
. 90.935 

7x375 
. was 

1.489 
3.28223, 

44.1 
625 
497 

0.271 
0.01m 
0.OpM 

56.1 

141 
0.06041 
0.O0290 
0.00639 

Y) 
351 
279 

0.11587 
0.00575 
0.01267 

58.1 
107 

85.2 

0.00175 
0.00% 

70 
49 

39.0 
0.01340 

O.M)0802 

in 

0.a.m 

o . w m  

721 
101 

80.4 
0.02682 
0.00165 
0.00365 

721 
59 

47.0 
0.01567 

O.O00%6 
0.00213 

..- 

MPn-umu-3 

30 

. 61.070 
48.971 

- n.ou 

1.305 
Z r n 8  

cz=h 
44.1 

P': u :, 

I 

0.308 
0.Olun 
0.02662 

56.1 
105 

83.2 
0.03567 
0.00178 
0.00392 - 

58 
111 i 

87.9 I 

~ ~ ~~~ 

0.03647 
0.00188 
O.M)414 

58.1 
42 

33.3 
0.01378 

0 . m 1 1  
0.00157 

70 
59 - 

46.7 
0.01606 
0.00100 
. O . o o p o  

721 
133 
105 

0.03516 

0.0497 
0.ooPs , 

50 
39.6 

o.oi3n 

o.wim 
0.000&17 



.. 
. 0 3  1 -_-  

ALDEHYDESKETONES TEST RESULTS ' 

. 'i 

. .  

men-mu-1 
EMISSION RESULTS: 

BENZALDEHYDE 
~ ~~ 

Formula Weight, IMb-mole 106.1 
Catch W a g h i  miaograms 
pg per diy Ud. cubic m e l d  
ppm byvolume. Dry 
kilognm per how 
pounds per h o w  

Formula Weight, IMb-mole 

pg pa w.Ud cubic m n d  
ppm by volume. Dry 

pounds p a  hour 

Formula Weight, IMb-mole 
Catch Weight, micmgrarm 
pg pa dry sld. cubic meter' 
ppm by volume. Dry 
kilognmd per how 
pounds PQ how 

o-TOLUALDEHYDE 
Formula Weight, IbAb-mole 
Catch Weight, mimgnms  
pg per dyald. cubic m e l d .  
ppm Ly wlumc. Dry 
kilograms per hour 

- 
ISOVALERALDEHYDE 

- Catch Wdgbt, mimgsrm e 

k i + . r a ~ b o w  

VALERALDEHYDE 

- 

pounda pa hour 
~ mlp-TOLUALDEHY DE 

Formula Weight. IbAb-mole 
Catch Weight, m i m g n m s  
f i g  p a  drysld. cubic m e l d  
ppm byvolume. Dty 
kilograms per how 
pounds p a  h o w  

HEXALDEHYDE 
Formula Weight. Ibrlb-mole 
Catch Weight, miaognrm 
pg per dry .Id. cubic meter' 

tilognnu per h o w  
pounds pa hour 

Formula Weighl, IMb-mole 
Catch Waght, miaogramr 
pg pa dry ad. cubic m e l d  
ppm bywlums Dry 
kiilognmr pa how 
pounds pa h o w  

ppm by volume. Dry 

ZS-DIMETHYL BENZALDEHYDE 

-. 
611 DCb P (ZOC) -- 29.9'2 I ~ M s r a q  

_. 
223 

0.00506 

55.8 
OB1558 
0.00117 
O.W%9-- 

86.1 
- m  
In 

0.atWl 
0.00372 
0.00821 

. .  
120.2 ~ 

. 138 
110 

0.022oO 
0.w231 
0.00510 

120.2 
.112 
89.2 

0.01786 
0.00188 
0.00414 

100.16 
153 

0.02927 
0.00257 
0.00566 

134 
245 
195 

0.03504 
0.00411 
O.OO906 

in 

.. 

mm-umu-z 

106.1 
35 

27.9 
0.006n 

._ O.ooOsz3 
o.mm 

86.1 
63 

50.1 
0.01401 
0.00103 
O.oop7 

86.1 
78 

6 2  1 
0.01735 

0.oaSZ 

120.2 

osmim 

m m - u m i i - 3  

106.1 . . 
a 

25.4 
0.00575 

o.Mo542 
-' 0.00119 

86.1 
16 

60.2 - - 

- - 

0.01682 Q 
0.00129 - 
0.M284 

86.1 
102 

0.02258 
0.00173 
o.ooyI1 

120.2 

80.8 

.. .__ 

' 0.00350 
O.ooO360 
O.MM794 

- 120.2 
50 

39.8 
0.007% 

0.000819 
0.00180 

100.16 
116 

923 
O.OP17 
0.00190 
0.00419 

134 
29 

i3.1 
0.00414 

0.000475 
0.00105 

0.00571 
. O.M)0610. 

0.00134 

120.2 
75 

59.4 
0.01189 
0.00127 
0.00280 

100.16 
134 
106 . 0.m50 

O . o o p 7  
0.00500 

,. 134 
48 

38.0 
0.00683 

0.000813 
0.00179 

c.s 

. , ... 

. . " /  



. .  

0.84 

PM10 & CONDENSIBLE PARTICULATETEST RESULTS 

PLANT. Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION: MDF Pres  Stack 3 (WEYCO ID. WIW- 1) .. - 
.._ ., : 
:... . . .  

MDPP3-MZOW202 -1 ~ ~ m - ~ m m z - z  M D P P ~ - M ~ I -  : i ’ . .  -- . . . .  
TestDate . - .I . . .  , 

. .  
Run Start & FinixhTimes - 

. -  - e v e r s i n g  Points - 
Theta. 

Dia 

CP 

i E b -  . -  

Y 

Pbar 

Delta H 

Vm 

, tm 

Vm(sid) 

VlC . 

v w  

- %H20 

Mfd 

%C02 

9602 

%CO+N2 

Md 

Ms 

pg 
Ps 

- IB 

. Delta-P 

vs 

A 

QSd 

.- a Qaw 
- 

. .. 
%I . .  

- ,  .. .~ 
2- .%I 

N e  Run Time, Minutes 

, N d e  Diameter, I s h a  

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Prcuure, Inches Hg 
Av Presure Differential of 

hriftce Meter, Inches H20 

Volume df Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

. Volume of Metered Gas Sample, Dry SCF* 

Total Volume of Liquid Collected 

Volume of Water Vapor, SCF. 

Moisture Content, Percent by Volume 

Dry MolcFraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen; Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

in Impingers & Silica Gel, mL - 

Flue Gas Static Prusure, Inches HZO .- - 
Absolute Flue Gas Prusure, Inches Hg 

Flue GasTempcrature, Degrees F 

Average velocity H a d ,  Inchw HZO 
Flue Gas Velocity, Feet per Second 

StackIDuct Area, Square Inches 

Volumetric Air Fl& Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

Imkinetic Sampling Rate, Percent 

- 

9 1 1 0 ~  

1148- 1742 

12 

259.75 - 
0.181 

0.84 

1.006 

30.09 

. ’ 0.75 ’ 

123.w . 
109 - 

115.788. 

101 

.4.754 

3.9 

0.961 

0.0 

20.9 

79.1 

28.84 

28.42 

0.45 

30.12 

125 

0.6986 

49.6 

661 

11,935 

13,661 

%.O 

. . .  
* 68 Degrees F - - 29.92 Inches of Mercury (Hg). lgontinued NexttPAge)...-, . .  

~ -. .- ... - - - 
.. 

19-Apr-0 

- 
9111192 

739-1158 

12 -. 
249- .D 

o.isi. 
0.84 

1.006 

30.02 

0.73 

115.284 

96 

110.621 

112 

- 5.272 

4.5 

0.955, 

- .. - 

- 

. 0.0 

20.9 

79.1 

28.84 

28.35 - 
0.45 

30.05 

119 

0.7512 

51.3 

661 

u 

12352 

14,128 

9 2 3  



i - .  PMlO 8 CONDENSIBLE PARTICULATE TEST RESULTS 

PMlO RESULTS: 

Ucyc Stack Gas Virmity 

. .  
MDFT'3-MZOIAfZOZ-1 MDm-MMWZOZ-2 MDW3-MZOWZOZ-3 

1924 190.8 191.0 
- . .  - _  

0 s  PMlO Flow, at Cyclone Conditionr, ACFM 0.511 0.508 0.509 -. . - .. D5O Dia of Panicled in Cyclone, Microns -' - 9.7 9.6 
--=cz==- 

Particulate Catch. 

9.6 . 

, - mg . - . . <PMlO,Grams . 0.03il . ,, 0.om 0.0252 

> PM10, Grams 0.0754 . 0.0483 0.0572 . , 
. i  

Non-mractable Condensiblcs, Grams 0.0372 - 0.0136 0.3021 

Extractable Condcnsiblcs, Grams 0.0100 0.0124 o.oo00 . .  . .  
. PMlO Emissions: 

~ . . Including'mranable/non-mractable condensibles J .  - 
gr/DSCF . . . Concentration, grains/DSCF' -0.0108 - 0.00756 0.0473 

lbihr Emission Rate, poundslbour -1.11 0.800 5.07 
remr . . Emission Rate, kilogramdbour ... 0.502 0.363 2.30 

Including only non-zxtractable condensibles 
Concentration, grainslDSCF' 0.00950 0.00583 0.0473 

Emivion Rate, pounWour .0.971 0.617 5.07 
Emission Rate, kilogramahour 0.440 0.280 230 

. .  ... 
Without wndensiblu , 

.. Concentration, graindDSCF. 0.00454 0.0035'3 0.00364 
' Emission Rate, kilogramahour . ' 0211 0.189 0.177 

Emission Rate, poundsmour 0.464. 0.416 0.391 

. Total Paniculatc Emissions lIncludes PMlOk 

Concentration, grains/DSCF' 
Emission Rate, kilogramJmour 
Emission Rate, poundshour 

Particulate Fractiooation: . ,  . 
. .. -- . 

... %>PM10 > PMlO, % 
%<PM10 < PMlO, % 

0.0209 0.0143 
0.W 0.687 
213 1.51 

48.1 
51.9 

47.1 
529 

0.0555 
270. 
5.96 

14.9 
85.1 

A. 



APPENDIXA-4 . 

- 
MDF PRESS STACK k (w~w-5 )  
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- . .. 
ALDEHYDES/K€TONES TEST RESULTS 

PLANT: Weyerhaeuser Company, Moncure. NC 

SAMPLINGLOCATION: MDF Press Stack 4 (WIW-5) 

. .  . 

. . ,  

. Theta 

. Dia 

CP 
'' Y 
j Pbar 

Delta H 

Vm 

tm 

Vm(std) 

~' Vlc 

" v w  
%H20. 

Mfd 

%C02 

%O2 

- 

0 

Test Date 

Run'Start &Finish Times 

Net Traveaing Poinu 

Net Run Time,hinutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Av Pressure Differential of 
brifice Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature. Degrees F 

Volume of Metered Gas Sample, Dry SCF' 

Total Volume of.Liquid Collected 
in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF' 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

-0 

-Oxygen, Percent by Volume, Dry 

m . m 4 - ~ m i i - i  -------- 
9-12-92 

1802-1936. 

12 

84 

0.201 

0.84 

0.995 

. -30.080 

0.758 

45.22 

79 

44335 

17.0 

%CO+N2 CO + N2, Percent by Volume, Dry 

' Md Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet . M s  

pg FIue.Gas&%$c Pressure; Inches H20 

Ps Absolute Flue Gas Pressure, Inches Hg 
.. - Is Rue Gas Temperature, Degrees F 

Delta-P Average Velocity Head, Inches H20 

Rue Gas Velociry, Feet per Second 

. , .  A StackDuct Area, Square Inches 

..: Qsd Volumetric ~ i r  FI&. Rate, DV SCFM* 
. .  

-.-- Qaw . ~ - - Y O ! K V ~ ~ ~ L ~ . ~ ~  Rate, We! 
' , %I Isokinetic Sampling Rate, Percent 

~ - 

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

0.800 

1.8 

0.982 

0.0 

20.9 

79.1 

28.84 

28.64 

-0.07 

30.07 

% 

05174 

41.49 

1,075 

17,434 

- 18,588. 

102.6 

MDFP4-MWll-2 

9-13-92 

0938-1132 

12 

84 

0.201 

0.84 

0.995 

. 30.080 

1.108 

-------- 
. .  

'53.617 

19 

52.700 

19.0 

0.894 

1.7 

0.983 

0.0 

20.9 

m m 4 - ~ m i i - 3  -------- 
-. 9-13-92 

1248-1420 

12 

84 

0.201 

0.84 

0.995 

30.080 

1.065 ' 

52688 

84 

31.242 ' 

- 21.0 

0.988 

1.9 

0.981 

0.0 

20.9 

28.66 

-0.15 

28.63 

-0.15 
- 

30.07 30.073 

89 97 

0.735 1 0.6934 

49.12 48.08 

1,075 1,075 

20,929 20,150 

_ _  - 22,007 21,541 

101.6 1026 

(continued nen  page) 



MpT4-YDmt-1 yDpI4--yDoIt--l 
EMISSION RESULTS: 

FORMALDEHYDE 
I FW Formula WeinhL IMb-mole 

4 

0 

Formula Weight, IMb-mole 
C a d  Weight, microgram 
pgperdtyud.cubicmelcP 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

Formula WeighL Ibnb-mole 
Catch WeiEht, micrograms 

' pg pcrdrystd. cubic mew? . ppm bywlumc. Dry 

ACETONE. 

kilograms per hour 
pound  per hour 

PROPIONALDEHYDE 
Formula Weight, IhAb-mole 
Catch Weight, micrograms 
pg per dryad. cub* meter 
ppm by volume. hy 
kilograms per hour 
pounds per hour 

Formula Weight, IMb-mole 
Catch Weight, micrograms 
pg per drysld. cubic mere? 
ppm by volume. Dry 
kilograms per hour 

CROTONALDEHYDE 

. pounds per hour 
n - BUTYRALDEHYDE 

Formula Weighl, IMb-mole 
Catch Weight, micrograms 
pg perdrysld. cubic meter 

kilograms per hour 
ppm by volume, hy 

. pwndrperhour  
METHYL ETHYL lEETONE 

Formula Weight, IMb-mole 
-. Catch Weight, micrograms 

%per dryud. cubic meter 
ppm byvolume. hy 
kilogram per hour 
pounds per hour 

30 
11.139 - 
ami 
7.113 
0263 

a.57936 

. 44.1 . 114 
90.8 

0.04933 
0.00269 
0.00593 

56.1 
34 

27.1 
0.01161 

0.000802 
omin 

58 
137. -, 

105 
0.04360 
o.GQ311 
0.00697 

. 58.1 
16 

127 
0.00528 

O.ooOn8 
0.ooCBp . 

70 
39- 

31.1 
0.01067 

O.WoIR0 
0 . W  

72.1 
m .. 

69.3 QE9 
o.ou1z 
O.Wu)5 
0.00453 

30 
10,794 
7,232 
5.799 
0257 

0.56703 

. 44.1 
88 ~~ 

59.0 
0.a16 
0.00210 
0 . W  

56.1 - 
36. 

24.1 
0.01034 

O.ooo858 
0.00189 

58 
84 
56 

0.02334 
0.MIUw) 
0.00441 

sa1 
7.4.' 
16.1 

0.00666 
0.000572 
o.miz-6 

70 
59 

39.5 
0.01359 
0.00141 
0.00310 

72.1 
93 

. 62.3 

- 3 0  
11,574 
7.976 
6395 
0.273 

0.60203 - 

G3 

44.1 - 
113 

0.04248 
' . 0.00267 

' 0.00588 

56.1 
30 

20.7 
0.00886 

O.oOO708 
0.00156 

._ Q 77.9' 

58 ' 

103 
71 

O.UZ944 
0.w243 ' 

0,00536 

70 
61 . 

42.0 , 

0.01445 
0.00144 
0.00317 

72.1 
98 

67.5 

o.M)489 ' 0.00510. 

nr n1 - 



uwrcmmi-i -4--1-3 Y D R I - - 1 - 2  
EMISSION RESULTS: 

BENZALDEHYDE 
Foi'iub Weight, IMb-male 
Calch Weight, micrograms 

'pg perdrysld. cubic meter' 
ppm by volume. Dry 
kilograms per hour 
p w o &  per hour 

Formula Weighl, IMb-mole 
C a d  Weight, micropnnu 

.- #gperdryud.cubicme~~r' 

kilcgrami pr hour - 
p u n &  per hour 

ISOVALERALDEHYDE - 

ppm by d u m e ,  Dry 

' VALERALDEHYDE 
. Formula Weight, IbAb-mole 

Catch Weight, miuograms 
p j p e r d y a t d .  cubicmeter' 

kilograms per hour 
pouo& per hour 

0-MLUALDEHYDE 
. Formula WcighL IbAb-mole 

CaFh Weighl. micrograms 
pg perdryatd. cubic meter' 
ppm by volume. Dry 
kilograms per hour . 
pounb per hour 

Formula Weight, Ibnb-mole 
Catch Weigh& minograms 
pg perdryatd. cubic mcwr 
ppm by volume. Dry 
kilograms per hour 

ppm bywlume, Dry 

me-TOLUALDEHYDE 

- pouodsprhour  
HEXALDEHYDE 

Formula Weight, IMb-mole 
Catch Weight, micrograms 
pg per dry SUI. cubic mclcr. 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

'Formula Weight, IbAb-mole 
Catch Weight, micmgramp 
pg per dry ski. cubic mcicr 

kilogram. per hour 
pounds per hour 

2.5-DIMETHYL BENZALDEHl 

ppm b y a u m e .  W 

106.1 
P 

17.5 
0.0039l 

0.000519 
0.00114 - - 

106.1 
' 19 
12.7 

O.wu19 
0.000453 
0.0010@ 

. . .  

86.1 
53 

106.1 
25 

172 
0.00391 

0.000590 
0.00130 

86.1 
. 6 2  

. 427 
0,01194 
0,00146 
0.00322 

. .  .. . 86.1 -- 
49 

39.0 

0.00116 
O.oOLs5 

@wF 
355 

0.00992 

.,-. 0.00126 
O.Wr78 

86.1 -. 
83 

66.1 

86.1 
m 

'383 

86.1 
94 

64.8 
0.01847 
0.001% 
0.ma ~ 

1202 - , 

8 

0.01629 
0 . W  
0.00457 

0.01810 
0.00272 
0.00489 

1202 
12 

0.00161 
0.- 

aw 

a m . 3 0  

1202 
22 

6.37 
0.00128 

~ 

15.2 ' 
o.Oo303 - 

0.00189 
0.000416 

.1203 - 
19- 

. 15.1 
0.00303 

0.- . 
0 . m -  - 

100.16 
147 
117 

0.02a12 
0.00347 
0.00765 

0.000519 '- 

0.00114 

1202 
13 

1202 
17 

E71 
0.00174 

o.Ooo310 
O.ooo683 

11.7 
0.00234 

O.Wo401 
0.ooOBIu 

, 100.16 
. 149 

100.16 
119 

' - 79.7 
0.01915 
0.00284 
0.00625 

134 
44 

29.5 
0.00529 

0 . m 1  
o.00101i 

,102.7 
0.(12466 

0.06352 
O.oOn5 

134 
42 

28.9 
0.00520 

O.WO991 
O.Wz18 

!DE 
134 
37 

Q 29.5 

0 . m  - 
0 . 0 0 ~ ~ 9  

0.00192 

. I*--.) -- 



P M l O  8 CONDENSIBLE PARTICULATE TEST RESULTS 03% 

P m .  Weyerhaeuscr Company, Moncure, NC 
SAMPLINGLOCATION MDFP- Stack4 (WEYCO ID. WIW-5) 

1 -  

MDW4-MZO1AROZ -1 MDWI-MZOIA/2M-2 MDFPI-MU)W02-3 

Tbeta 

Dia ' 

CQ 
Y 

Ebar 

Delta H 

- .- 

Vm 

tm 

Vm(std) 

VlC 

v w -  

%Hi0 

Mfd 

- 76c02 

7602 

%CO+N2 

Md 

Ms 
.- - 

. pg 
Ps 

ts e- 
Delta-P 

vs 

A 

QSd 

Qaw 

%I 

Test Date - 
Run Start & Finish Timu 

Net Traversing Points 

Net Run Timqbfinutcs 

Noale Diameter, Inches 

Pitot Tube Cocfficicnt . 
Dry Gas Meter Calibration Factor " 

Barometric Pressure, Inchu Hg 

Av Pressure Differential of 
brifice Meter, Inchu HZ0 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, D e p e s  F 

Volume of Metered Gas Sample, Dry SCF' 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL ' 

Volume of Water Vapor, SCF' - 
Moisture Content, Percent by Volume 

Dry Mole Fraction 
. 

Carbon Dioxide, Percent by Volume, Dry- . 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

Flue Gas Static Prcssure, Inchcs II20 . 
Absolute Flue Gas Prcssure, Inches Hg 

.. 
9/12/92. ' 9113192 9/13/92 

162572059 

12 

244.75 

0.175 

0.84 

1.005 

30.06 

0.68 

840-1253 

12 . 

248- 

0.175 

0.84 

1.005 

30.08 

0.68 

% -  89 Flue Gas Tempcraw,  DC~KCCS F . . . ~ _._ 

Average Velocity Head, Inches HZO - 0.6465 0.7260 
,-=.2 

0 .  

Rue Gas Velocity, Feet per Second 46.43 48.8 

Volumetric Air Flow Rate, Dry SCFM' 19,411 20,843 

Volumetric Air Flow Rate, Wet ACFM 20,602 21,872 

Isokinctic Sampling Rate, Percent 100.7 94.8 

StacUDuct Area, Square Inches 1075 1076 

. .. 

111.459 lll.W9 - 
96 -' 8 6 .  

106.970 109.521 ~ 

50 . ?6 

2354 1.695 

22 . 1.5 
0.978 0,985 

0.0 0.0 

20.9 , 20.9 

79.1 79.1 

28.84 28.84 

28.60 28.68 

-0.14 -0.14 

30.05 30.07 

1408-1812 

' 12 

213.25 
.a e 
0.175 

0.84 

1.005 

30.08 

0.70 

99.072 

- 102' 
94.097 

18 

~~ ~ 
~ ~~~~ 

0.847 

0.9 

0.991 

0.0 

20.9 

79.1 

28.84 

28.74 

-0.12 

30.07 

97 

0.6132 

45.14 

1076 

. 19,104 . -  
2ozG *. 
103.3 

.- . - . 68 DegreesF . - -:Z9.921nches.of.Mcrcury.(Hg)l -(Continued.Nen Page) - __ _.__. 

1-Am-s mni.Pgoiw.ww-+a.- 
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t3q PMlO 8 CONDENSIBLE PARTICULATETEST RESULTS ?, 
,'. 

.. 
.~ 

-3 M D W 4 - M Z O ~  - I  MDW4-M201AR02-2 MDW4-MZOLARM 

PMlO RESULTS: 

St-vi-ity, 

PMlO Flow, at Cyclone Conditions, ACFM 
. .  

Dia of Particles in Cyclone, Microns 

.garticulatc Catch. - 
< PMlO, Grams 

> PM10, Grams 

Non-extractable Condensibles, Grams 

Extractable Condensibles, Grams ' 

1 

PMlO Emissions: 

Including extractable/non-extractable condensiblu - 
Concentration, grains/DSCF' - 
Emission Rate, kilogramvhour 
Emission Rate, pouodsmour- 

Including only non-extractable condcnsibles 
Concentration, grains/DSCF* 
Emission Rate, kilogramhour 
Emission Rate, poundsmour 

Without wndensiblcr 
.- Concentration, grains/DSCF' 

Emission Rate, kilogramhour 
Emission Rate, poundwhour 

Total Particulate Emissions lIncludw PMlOk. 

Concentration, grains/DSCF* 

I?imission Rate, poundwhour 
Emission Rate, kilogramhour -- . 

0- 

Particulate Fractionation:, 

> PMlO, 5% 
< PMlO, % 

184.8 

0.468 

9.9 - 
P 

0.0035 

0.0055 

0.0082 

O.ooa, 

0.00169 
0.127 
0.281 

--. 
0.00169 
0.127 
0.281 

0.000505 
0.0381 
0.0840 

'0.00248 
0.187 
0.413 

... . 

320 
68.0 

185.4 

0.464 

10.0 

. 185.4 " 

- 
0.467 

9.9 

0.0019 . . 
0.0075 

. 0.0030 

0.0102 

0.00213 
' 0.172 
. 0.380 

o.oO069o - 
0.0559 . 

G? 0.123 

O.OOO268 
0.0217 

. 0.0478 

0.00318 
0.258 . 0.568 

0 -  
* 

33.2 
66.8 

~~ 

68 Degrees F -- 29.92 Inches of Mercury (Hg). 

. . -_ . . . .. . . . . -. -. . .. .. ... .. . 
.. . - -. .. . -. ..... - . - _ _  

0.0088- 

O.OO05 

0.0058 

.o.oom . 

0.00272 
0.202' 
0.446- 

0.00239 
0.178 
0.392 

0.00144 
0.107 
0.236- 

0.00280 
0.208 
0.459 

29 
97.1 
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ALDEHYDES/KETONES TEST RESULTS 1141 I 

PLANT: Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION MDF Press Stack 5 j . . .  
. . ,  
. .  

. ,  

- 

. . Theta 

Dia 

CP 
Y 
Pbar 

Delta H 

Vm 

tm 

Vm(std) 

VIC 

v w  

- %HZ0 

. - Mid 
. .  

%CO2 . 

% 0 2  

' MDFF'S-MW11-1 - --____-- 
Test Date .9-12-92 

Run Stan & Finish Times . 1757- 1904 e 
Net Traversing Poinls 12 

Net Run Time. Minutes . C c-- 84 

Nozzle Diameter. Inches .. 0.201 

Pitot Tube Coefficient 0.a 

Dry Gas Meter Calibration Factor 0.935 

9 

Barometric Pressure, Inches Hg 30.060 

Av Pressure Differential of 1.113 
firifice Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF - 52.501 

93 

Volume of Metered Gas Sample, Dry SCF* ' 50.183 

175 
in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF' 0.824 

Moisture Content, Percent by Volume 1.6 

Dry Gas Meter Temperature, Degrees F 

Total Volume of Liquid Collected 

Dry Mole Fraction 0.984 

Carbon Dioxide. Percent by Volume, Dry 0.0 

Oxygen, Percent by Volume, Dry u3.9 

MDFF'S-MW11-2 

9-13-92 
- - - - - - - - 

0935 - 1111 
12 

84 

0.200 

0.84 

0.995 

30.080 

f 1.120 

. -  - 

50.937' . 

88 

49.171 

26.7 

1.257 

2 5  . 

0.975 

0.0 

20.9 

MDFPS-MWll-3 

9-13-92 
-------- 

1246-1420 

12 

84 

0.m 

0.84 

0.995 

30.080 

1.W 

50.194 

loo 

41.463 

i4.0 

0.659 

1.4 

0.9% 

0.0 

20.9 

%CO+N2 CO + N2, Percent by Volume, Dry 79.1 . 79.1 79.1 

. " Md 

Ms 
pg - 

Ps 

Is 

Delta-P 

--- 

vs 

A 

.-.,; aSd 

Gas Molecular Weight, LbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

F lwGas  Static Pressure, Inches HZ0 
Absolute Flue Gas Pressure, Inches Hg 

Flue Gas Temperature, Degrees F 

Average Velocity Head, Inches H20 

Flue Gas Velocity, Feh paSqn!, 

StacWDuct Area, Square Inches 

Volumetric Air Flow Rate. Dry SCFM' 

Volumetric Rge,~Wet ACFM ~. 

c-1 

28.84 

. 28.67 

-0.2 

30.05 

- 

95 - 

0.6899 

47.85 

3,019 

56,640 

. a193.. 

28.84 

2857 

-0.07 

30.07 

87 

0.6326 

45.58 

3,019 

54233 
- 57338 

28.84 

28.69 

-0.07 

30.07 

95 

0.6(188 

44.93 

3,019 

5330 

- - 56320 _..r_ Qaw __ 
%I lsokinetic Sampling Rate, Percent 100.4 103.7 101.9 

' 68 Deg. F (20 C) -- 29.92 In. Mercury (continued nexf page) 

- -- 



Mpn-mu-I 
EMISSION RESULTS 

FORMALDEHYDE ~ ~~~ 

Formula Weigh& IbAb-mole 
Calcb Weight, miaugrams 
f i g  perdry ad. cubic mktcP 
ppm by volume. Dry . 

' kilograms per hour 
pound. per hour 

ACETALDEHYDE 
Formula Weight, Ibnb-mole 
Cat& Weight, microgram 
fig per dry ad. cubic m c W  
ppm by volume. Dry 
kilograqnpcr b u r p  
pound. per hour 

Formula Weight, Ibilb-mole 
Cab31 Weight. miaugram 
figperdryald.cubicmete~ 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

Formula Weight, Ibrlb-mole 
Calch Weight. micrograms 
fig per dry ad. cubic melee 

kilogram per hour 
poundaper hour 

Formula Weight, IbAb-mole 
Catch Weight, mkmgrsms 
/ ~ g  per dry sld. cubic mekf 
ppm by volume, Dry 
kilograms per hour 
pouodr per hour 

Formula Weight, IMb-mole 
Cawl Weight, miaograms 
+gperdystd. cubicmeter 
ppm by volume. Dry 
kilogram per hour 
pounds per hour 

Formula Weighl, IbAb-mole 
C a d  Weight, micrograms 
fig perdryud. cubic melee  
ppm by volume, Dry 
kilognma per hour 
pounds per hour 

METHY!- ETHYL KETONE 
Formula Weight, IMb-mole 
Calcb Weight, micmgram 
figperdysld.cubicmesr 
ppm by volume. Dry 
kilograms per hour 
poundsper hour 

ACROLEIN 

ACETONE 

ppm byvolume. Dry - 

PROPIONALDEHYDE 

CROTONALDEHYDE 

n-BUTYRALDEHYDE 

_. 

30 
10,051 
7,072 
5.671 
R681 
1.5001 

44.1 

76.0 
0.04145 
0.Ocml 
0.01612 

56.1 
29 

20.4 
0.00875 - 
0.001% 
0.00433 

58 
105 . 
73.9 

0 . W  
0.00711 
0.01568 

58.1 
13 

9.15 
0.00379 

0.000880 
0.00194 

70 
P 

. 15.5 
0.00532 
0.00149 
0.00328 

721 
85 

59.8 
0.019% 
0.00576 
0.01269 

rzEs=J 108 

'721 - 
5 

MDm-YODU-1 

30 
8,101 
5.817 
4.665 
0.536 
1.181 

44.1 

59.6 
0.03251 
0.00549 

'- - 0.01211 

56.1 
23 

16.5 
O.Oo708 
0.00152 
O . o o u 6  

m 

5 8 .  
' 89 

63.9 
0.02651 , 

0.00589 
0.01298 

70 
' so 
35.9 

0.01234 
0 . m 1  
0.00729 

7 2 1  

5a.9 
0.01965 
0.00543 
0.011% 

721 

m 

.. 

0 4 2  1 
mm-mu-3 

30 
9.198 
6.843 
5.487 
0.620 
1.366 .- 

44.1 

65.5 . - 88 -- 
0.03571 
0.00593 
0.01301 

56.1 
40 

29.8 
0.01276 
0.00270 
0.00594 

58 
102 
75.9 

0.03147 . - 
0.00687 

I 

I 

! 
~, 

0.01515 

58.1 
16 

11.9 
0.00493 
0.00108 
0.M238 

70 
63 

46.9 
0.01611 
0.00424 
0.0936 

721 
99 

73.7 
0.02457 
0.00667 
0.01471 

721 . 
. . .  



ALDEHYDESKETONES TEST RESULTS 0 4 3  

. .  MDF?S--yDDlI--I YDm-YmIl-2 M D P P S - Y ~ U - ~  
EMISSION RESULTS: 
' BENZALDEHYDE 

. _  

..- 

.. Formula .Weigh& Ibllb-mole 
Catch Weight, microgram 
pg perdrylld. cubic mclcP 

kilograrmper hour - 
pound8 per hour 

Formula Weight, Ibllb-mole 
.Catch Weight, microgram 

ppm by'volume. DV . 

ISOVALE~ALDEHYDE 

Ira PCZ dry Itd. N b i C  mCl& 
~~ppmbyvolumc. Dry 

kilogram per hour 
pounds per hour 

VALERALDEHYDE 
Formula Weigbt, IMb-mole 
Catch Weight, micmgrams 
pgper dry ud. cubic meter 
ppmbywlumc. Dry 
Uognma per hour 
pouodspr hour 

0-'lVLUALDEHYDE 
Formula Weight. Ibllb-mole 
Catch Weight, micrograms 
pg perdrystd. cubic meter. 
ppm by volume, Dry 
kilogrnm per hour 
poundsper hour 

Formula Weight, Ibllb-mole 
Catch Weighl, microgram 
pg per dry ad. cubic meter 

~ ~ ~ - T O L U A L D E W D E  

ppm by volume. Dry - kilograms per hour 
1 pounds pe; hour 

HEXALDEHYDE 
Formula Weight, Ibllb-mole 
5 1 c h  Weight, micrograms. 
Irg p r  dry sd. cubic meter .  
ppm by volume. Dry 
Wogram per hour 
pounds per hour 

Formula Weight. Ibllb'mole 
C a d  Weight, microgram 
pg pcrdysld. cubic meter 
ppm by volume. Dry 

pounds per hour 

. ... 

74-DIMETHYL BENZALDEHYDE 

-?---- kilogram per hour 

. . 

106.1 
31 

-21.8 
0.00495 
o.wz10 
0.00463 

- 

.. 
33.1 

0 . W  
0.00318 
0.00702 

861 

60.5 
0.01691 - 
0.00582 , 

0.01284 

120.2 
20 

14.1 
0.00282 
0.00135 
0.00299 

86- 

120.2 . .  
26 

18.3 
0.00366 . 

' 0.00176 
0.00388 

100.16 
145 
102 

0.02450 
0.00982 
0.02165 

134 
36 

25.3 
0.00455 - - 
0.00244 
0.00537 

106.1 
15 

10.8 
0.00244 

O.OOO993 
0.00219 

86.1 
55 

39.5. 
0.01104 
0.00364- 

- O.Oo802 

86.1 
107 

76.0 
0.02147 
0.00708 
0.01561 

120.2 
16 

11.5 
O.Oo230 
0.00106 
0 . W  

120.2 
24 

17.2 
0.00345 
0.00159 
0.00350 

100.16 
119 
85 

0.m52 
0.00788 
0.01736~ 

124 
65 

46.7 

- 
106.1 
40 

W.8 
0.00675 - 
0.m0 
0.005p4 

86.1 
YI - 43.1 

0.OlUM 
0.00391 
.0.00862 

86.1 
102 

75.9 
0.02120 
0.00687 
0.01515 

120.2 
26 

1%3 
0.00387 
0.00174 

.. 

.G 

. 

0.00386 

120.2 
- 2 7  

O.Oo402 
0.00182 
o.oO401 

100.16 
158 

, 118 
0.02823 
0.01065 

. 0.02347 

134 
42 

' 31.2 
.~ 0.00561 

0.00283 
0.00624 

20.1 

9 

0.00838 
0.00430 
0.00948 

.. 
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PM10 8 CONDENSIBLE PARTICULATETEST RESULTS 
0 4  

PLANT: Wcyerhaeuscr Company, Moncure, NC 
- 

~ 

. - SAMPLING LOCATION MDF Pres  Stack 5 (WEYCO LD. WIW-3) 

MDFPS-MZOLAROZ - I  MDW5-MZOWm2 -2 MDFTS-MMtAn02-3 

Theta 

Dia . 
CP 
Y 

Pbar 

- DeltaH 

Vm 

tm 

Vm(6td) 

VlC 

v w  

%HZ0 

- Mfd- 

7 x 0 2  

?bo2 

%CO+NZ 

hid 

Ms, 

PE 

PS 

tS 

Delta-P 

.. M -_,._ 
A 

Tcst Date 9/12/92 

Run Stan & Finish Timu i m - 2 i n  

Net Traversing e 12 

NU Run Time, Minutu -_ 263.25 

N d c  Diameter, Inches 

Pitot Tube Cocfficicnt 

Dry Gas Meter Calibration Factor 

Barometric Prwsure, Inches Hg 

Av Prwsure Differential of 
%,ifice Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Ternperaturc, Degrees F 

Volume ofMetered~Gas Sample, Dry SCF' 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, IN. 
Volume of Water Vapor, SCF. 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Dry. 

Gas Molecular Weight, Lbm-Mole, Wet 

Rue Gas Static Prcssure, Inches H20 

Absolute Flue Gas Prwsurc, Inches Hg 

Rue Gas Temperature, Degrees F 

Average Velocity Head, Inches H20 

. .  

..  

Q 

. .-. Flue Gas Velocity, Feet per Second 

StacWDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

hkinet ic  Sampling Rate, Percent 

- 

0.181 

0.84 

1.006 

30.06 

0.74 

122993. 

94 

118.616 

48 

2.259 

1.9 

0.981 

0.0 

20.9 

79.1 

. 28.84 

28.63 

'. 0.13 . .- 

. 30.07' 

96 

0.7334 

49.42 

3019 

58,216 

62,169 

90.8 

' 9l13D2 9/13/92 , 
840-u26 1348-1842 

12 

210.25 261 

0.179 0.179 

12 ~0 

, 0.84 0.84 

1.006 r.006 

. 30.08 30.08 

0.74 .0.75 

96.388 122.142 

83 . 95 

94.875 117.675 ~~ 

28 3s 

1.318 1.647 

. . 1.4 -1.4 _ _  
0.986 0.986 

~~ 

0.0 . 0.0 

20.9 20.9 

79.1 79.1 

28.84 28.84 

28.m.- 28.69 

0.13 . -0.07 

30.09 30.07 

88 97 

0.5850 0.7615 

43.78 50.35 

3019 3019 

5 2 3 3  59,511 

s5,on 63,338 

103.0 90.9 

- 

68 Degrees,F---, 29:92Inches of Mercury (Hg). . . (Continued Nm Page). . - .. _, -. . __ - ..~ 



PMlO 8 CONDENSIBLE PARTICULATE TEST RESULTS 045 . .  . .  

- t MDPPS-MmWM2 -2 M D P P S - M m W - 3  . ,  M D F P S - M 2 0 W  
, .  

PMlO RESULTS: '' ' r 
. 

..- . I  
. , . .  

. . I  

. .  

ucyc . StackGarViscasity 185.7 cli 185.6 ' 185.6 
-1 e 6 .  . -  

o.* ...-- -- 
-p . .  , .  Q8 PMlO Flw, at Cyclone Conditioni, ACFM 0.481 0.473 

~ - DSO Dia  of Particles in Cyclone, Microns 9.7 9.9 9.8 e 
- Particulate Catch, 

mg < PM10, Grams 0.0019 

' > PMl0,Grams ' 0.0069 

. Non-extractable Condensiblcs, Grams 0.0073 

Extractable Condensibla, Grams O.OOO4 

PMlO Emissions: 

Including mractablClnon-extractable condensibla 
&r/DSCF . Concentration, grains/DSCF* 0.00125 
rgmr Emission Rate, kilogramdour 0.283 
Ibmr- Emission Rate, poundshour . 0.623 

Including only non-extractable condensibla 
Concentration, grains/DSCF* - 0.00120 
Emission Ratc, kilogranwlour 0.271 
Emission Rate, poundsmour 0.597 

' Without condcnsiblw 
Concentration, grains/DSCF* O.OoQ47 .. 
Emission Rate, poundshour 0.123 
Emission Rate, kilogramdour 0.0559 

Total Particulate Emissions Uncludcs PMlOI: 

Concentration, grainslDSCF' 0.00215 

Emission Rate, poundsmour - 1.07. 
'_ Emission Rate, kilogramSmour a --@3&i 

~. 
. 2 - .  

O.ooo6 

0.00Y) 

0.0053 

0.ooOS 

0.00111 
0.226 
0.498 

- 

0.000960 
' . 0.196 

0.432 

.. 'O.oooO976 

.0.0440 
0.0199 

0.00192 
0.392 
0.865 

-. F a a m d a t e  Fractionation: 
. .- .- - - . . ~~ . .  - .- .. 

p %>PM10 > PMlO,.% 41.8 1 , .- 424 
%<PM10 < PM10,% 58.2 57.6 

. .  .- .-. . . . . .~~ .. ~. ~- . .. -. . .._. . . 
a 

68 Degrees F - - 29.92 Inches of Mercury (Hg). 

- 
-ecz==. 
o.Ooo1 

--0.0037 , 

0.00B 

. o.oo00 
. I  

0.000393 
0.0910 
0.201 

0.000393 

0.201 

. 

0.0910 . 

0.0000131 
0.00303 
0.00669 

0.000879 
0.203 
0.448 

55.2 
44.8 
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. ... 
ALDEHYDES/KETONES TEST RESULTS 

: . PLANT: Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION MDF Press Stack 6 .. j . _  . ,  

MDFP6-M0011-1 'MDFP6-MCOtt-2 

Test Date 9-11-92 . 9-12-92 

- , ,  

~ - - - - - - - - .- -------- 
. Run Start & Finish Times 1928-2056 .&18-1019 

12 

75 
l2 9 

Net Traversing P G t s  - : Theta Net Run Time, Minutes _ .  75 

*. ' > Dia - NouleDiameter,lnches 0.292 '. 0.297 

' . I  . :  c p  Pitot Tube Coefficient 0.84 0.84 

: Y  Dry Gas Meter Calibration Factor 0.995 0.995 

' Pbar Barometric Pressure, Inches Hg 30.020 30.060 

' Delta H . Av Pressure Differential of 1371 1549 
brilice Meter, lnches H20 

Vm Volume of Metered Gas Sample, Dry ACF : 50.358 53.172 . 
tm Dry Gas Meter Temperature, Degrees F 9 i  82 

VlC Total Volume of Liquid Collected 27.8 265 

51.990 . .. 
Vm(std) Volume of Metered Gas Sample, Dry SCF' 48.156 

in Impingers & Silica Gel. mL 

v w  Volumeof water Vapdr, SCF* 1309. . . 1:247 

%HM Moisture Content, Percent by Volume . 2.6 2 3  

0.27 

hUJFP6-MWtt-3 

9-l2-92 

1212-1418 

12 

75 

0.297 

0.84 

0.995 

30.060 

1.264 

-------- 

, .  

. .  

, .  . 

Mfd Dry Mole Fraction 

%C02 

%02 

%CO+N2 CO + NZ,&rcent by Volume, Dry 

Md .a Gas Molecular Weight, Lb/Lb-Mo%., Dry 

Ms Gas Molecular Weight, Lb/Lb-Mole, Wet 

p g  Flue Gas Static Pressure, Inches HZO- -- - 

PS . 

Is 

Delta-P 

vs 

A Stack/Duct Area, Square Inches 

Qsd Volumetric Air Flow Rate, Dry SCFM* 

Qaw -V c k ~ ~ r i c  . . Air . . Flow . . .. . . Rate, . Wet . . ACFM .. . . 

%I Isokinetic Sampling Rate. Percent 

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

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

Absolute Flue Gas Pressure, Inches Hg 
Flue Gas Temperature; Degrees F 

Average Velocity Head, Inches HZO 

Flue Gas Velocity, Feet per Second 

~ . . .. . . 

0.974 0.977 

0.0 0.0 

20.9 20.9 

79.1 79.1 

. 28.84 28.84 

28.56 2859 

.-w33 0;2-- - ' -  - 0.2 

30.03 30.07 

- -95 88 

0.1679 0.1716 

23.67 23.75 

3,136 3,136 

28,771 . .  29,366 

- . 3%929_~ . . .. . ~~ 31,033 .. 

1045 106.9 

(continued next page) 

49.333 

98 

. 46.808 

15.1 

0.711 

.15 

0.985 

0.0 

20.9 

79.1 

28.84 - 
28.68 - 0.2 

' 30.07 

95 

0.1410 

21.64 

3,136 

26,624 

. . 28277 

106.1 
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ALDEHYDESKETONES TEST RESULTS. 

MDPP6-MoO11-1 LIOPPtYmU-2 M D P P + Y ~ ~ ~ - ~  
EMISSION RESULTS. 

FORMALDEHYDE 
I Fan - Formula W a i h L  IMb-mole 

w Catch Weigh; ~ c m g r a m s  
r&Idwm 
. ppmvd PPm byvolume. Dry 
kghu - t i l o p m a p a h o u r ,  
lblhr pound8 pa b u r  

ACETALDEHYDE 

. pg p a  dry ud. cubic me:& 

Formula Weight, Ilvlb-mole, 
~ Catch Weigh:, micrograms 

f ig  p a  dry 8ld. cubic m a &  
ppm byvolume. Dry - - 

’ kilogramspahour 

ACROLEIN 
, pound8pahour  

Formula Weight, Ibllb-mole 
Catch Weight, micmgram 
f i g  pa dry ad .  cubic m a &  
ppm byvolumc Dry 
kilograms p a  hour 
poundspa  hour 

Formula Weigh:. Ibilb-mole 
Cauh Weight. micrograms- 
pg p a  dry aid. cubic me:& 
ppm by volume. Dry . 
kilograms pa hour 
pounds per hour 

Formda Weight, IMb-mole 
Catch Weight, micrograms 
r g  p a  dry sld. cubic m a &  
ppm by volume.-Dry 

’ kilograms pa hour 
pow& p a  hour 

CROTONALDEHYDE 
Formula Weigh:. IbAb-mole 
Catch WeighC micrograms 
pg p a  dry std. cubic mela’  
ppm by volume. Dry 
kilograms pa hour 
pounds pa hour 

Formula Weight, IbAb-mole 
Cauh  Weight, micrograms 
pg pa dry 110. cubic m d b  
ppm by volume. Dry 
kilograms pa hour 
pouodr pa hour 

Formula Weight, IbAb-mole 
Catcb Weight, micrograms 
wg p a  drystd. cubic me:& 
ppm byvolume. Dry 
kilogram pa hour 
pounds pa hour 

ACETONE 

PROPlONALDEHYDE 

n-BUTYRALDEHYDE 

a,. 

METHYLETHYLKETONE ..re - 

Gtimaud caub ria 

30 
17.523 
11.901 - 9.543 
0.594 

13092 

44.1 

. .  
- 

- 
141 . 

95.8 
o.om 

0.00478 
0.01053 

141 . ’ 

95.8 
o.om 

0.00478 
0.01053 

56.1 
n 

21.1 
O.Oo903 
0.00105 
0.m2 

‘sal 
446 
303 

0.1256 

0.03332 
0.01512, 

30 
14654 - 
14,077. 
11.284 

0.63661 
1.M5 ’ 

- i4.1 
167 
126 

0.0687 
0.005-70 
0 . 0 1 ~ 6  

56.1 
38 

28.7 
0.0123 

0.00130 
0.00286 

58 
231 
174 

0.0723 
0.00788 
0.01738 

70 
44 

29.9 
0.0103 

0.00149 
0.00329 

ni 
361 
245 

0.0818 
0.01m 
0.02697 

0 __ ._ 
ni 
u) 

13.6 
0.00453 

0.000678 
0.00149 

70 
35 

28.4 
0.00907 
0.00119 
0.00263 

721 
76 
5-7.3 

0.0191 
0.00259 
0.00m 

14 
10.6 

0.00352 
O.wo478 
0.00105 



0 49 
ALDEHYDESKETONES TEST RESULTS 

YDRCYDDII-1 Mw6-YWU-2 yDpIcYw11-3 
EMISSION RESULTS: 

BENZALDEHYDE 
Formula WdihS  IMb-mole . 106.1 ' 106.1 
C.ld~ Wa& miaugrams 
f ig per dry m d  cubic m a d  
ppm by volume. Dry 

.- 
- tilogramsperhour -. 

~~ 

18 . l 3  
122 . 9.8 

O.OUZ77 0.002p 
O.OoO610 0.ooOeU 

pounds per hour 
ISOVALERALDEHYDE 

. Formula WeighL IMb-mole 
~ ~ J Y e i g h k m i p o g t a m  

pg +dry EtXtibic ma& 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

Formula Weight, IMb-mole 
Catch Waghg miaugrams 

ppm byvolume. Dry 
kilogram pa hour 
pounds per hour. 

o-TOLUALDE.HYDE 
Formula W.agh1, Ibnb-mole ' . 

' Catch WcighL microgram 
pg pcr dry.md. cubic m e l d  
ppm bymlumc Dry 
kilograms pu hour 
pounds p a  hour 

Formula Weigh, IMb-mole 
Calch WdgbI, miaopamr 
pg per dry ad. cubic m a d  
ppm bymlume. Dry 
kilogram per hour 
pounds p a  hour 

HEXALDEHYDE 
Formula Weight, IMb-mole 

. Catch Weight, microgram 
pg per drystd. cubic meter*' 
ppm bymlumc. Dry 
kilograms pa hour 
pounds pu hour 

,Formula Weighl, IbAb-mole 
Calch Weight, micrograms 
pg per dry sld. cubic m e l d  
ppm by volume. Dry 
kilograms per hour 
pounds pu hour 

VALERALDEHYDE ' 

pg per dry ad.  cubic m a d  

dp-TOLUALDEHYDE 

ZS-DIMETHYL BENZALDEHYDE 

. ... _. 

0.00134 

86.1 
0 40 

' 30.2 
0.00843 
0.00137 
0.00301 

26.5 
. o.Oo740 

0.00132 
. ' 0.00291 ' 

86.1 
- 6 4  

43.5 
0.01214 
0.00217 
0.00478 

86.1 
83 

626 
0.01749 
0.00283 
O.W.524 

120.2 - 
5 

120.2. 
SI5 

- 3.40 
0.000680 
0.000169 
0.000374 

120.2 
-24 

. 11.3 
0 . m  

o.oo0512 
0.00113 

120.2 
28 .- 

21.1 
0.00423 

16.3 
-0.00326 

. .  

0.000813 
0,00179 

O.OOO956 
0.00211 

- 

.. 100.16 
' 9 3  

100.16 
106 

80.0 
0.01921 
0.00362 
0.00798 

134 
29 

'21.9 
0.00393 

0.000990 

63.2 
0.01517 
0.00315 

. 0.00695 

134 
28 

19.0 
0.00341 

O.MO949 
0:oOur, 

.. . .  
0.00218 - 

.. . 



PM10 8 CONDENSIBLE PARTICULATE TEST RESULTS 0 5  , 
.. . 

. ,  PLANT: Wcyerhaeuser Company, Moncure, NC 

. .  .. . 
.. 

SAMPLING LOCATION MDF Press Stack 6 (WEYCO LD. WIW-4) - 
. .  

. -2 MDW6-M20Wm2-3 ~ 

MDW6-MZOWZM -1  MDPP6-M20WZM - 
~. 

1 .  

b ia  

. CP 
.Y- 

Pbar 

Delta'H 

Vm I .  

tm 

Vm(std) 

VIE 

. .  
. .  

VG 

%H20 

Mfd 

k C 0 2  

4602 

Teat Date 

Run Stan & FiniahTirncr . - 
Net Traversing Points 

Net Run Time, Minutes 

N d e  Diameter, Inches . .  
Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Av Pressure Differential of 
brifice Meter, Inches HZO 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered G E  Sample, Dry SCF? 

Total Volume of Liquid Collected 
in Impingcrs & Silica Gel, mL 

Volume of Water Vapor, SCF' 

Moisture Content, Percent by Volumi. 

Dry Mole Fraction 

Carbon Dioxide, Pesent by Volume, Dry 

Oxygco, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

Flue Gas Static Pressure, Inchw H Z 0  

Absolute Flue Gas Prcature, Inches Hg 

Rue GasTcmpcraturc, Degrees F 

Average Velocity Head, Inchu HZO 
Flue Gas Velocity, Feet per Second 

StacWDuct Area, Square Inches . 

Volumetric Air Flow Rate, Dry SCFM' 

Volumetric Air Flow Rate, Wet ACFM 

Winet ic  Sampling Rate, Percent 

- - 
- - 

. 

. 

- . 
~. 

_. . 

9/10/9L -' 9ll1/92 .- 9/11/92 

925-1458 735-1159 1353-17-% 

% 249.5 

.. 0.23 

. 0.84 

- 0.995 

30.09 

0.65. 

> .  

117.084 ,,," -.' 

- I 95 

. 111.539 

61 

2871 

25 

0.975 

0.0 

20.9 

79.1 

28.84 

28.57 

0.w 

30.10 

- 

loo - 
0.1900 

25.27 

3136 

3 0 m  

33,019 

110.6 

68 Degrees F -- 29.92 Inches of Mercury (Hg). . . (@g@~~dNeg Page)- ~. .- ___ ~ . . ..- __- . . 
. . .  ~. 
:. . 
, .  . .  

I9-Apl-B 

0 12 

247.5, 234.75 

6.23 0.23 

- 0.84 0.84 

0.995 0.995 

30.02 30.02 

0.63 0.64 

113.953 iio.8 

90 95 
~~~ 

109.311 105.314- 

52 . 6 8  

2448- 3.201 

22. 2 9  

0.978 , 0.971 

0.0 0.0 

20.9' 20.9 

79.1 79.1 

28.84 28.84 

28.60 28.53 

0.20 0.10 

30.03 --. - 30.03 

% 98 

0.20u 0.1907 

25.91 25.32 

3136 3136 , 

- 

313% 30,487 

33,856 33,085 

105.6 111.1 
~ 

~~. . . .- . 

.m&mb.ir,.w~-,mik. 
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PM10 8 CONDENSIBLE PARTICULATE TEST RESULTS 

-----a 

PMlO RESULTS: 

ucyc Stack Gas Viscosity . .  

Os . PMlO Flow, at Cyclone Conditions, ACFM 0.484 0.474 0.487 

D5O D i a  0fParticlcs in Cyclon*;-Mi,?o 9.7 9.9 P V  _. -e!€=a 

Paniculate Catch, - - 
- mg c PM10, Grams 0.0015 0.0014 O.OOO4 

> PMIO, Grams 0.0109 - 0.0118 0.00¶3 

Non-utractable.Condcnsibles, Grams o.oim 0.00% 0.0064 .~ - 
. Extractable Coodensibles, Grams 

PMlO Emissions: 

0.0070 - . 0.0037 , . 0.0062 

Including extractablJnon-extractable coodensibles 
grDSCF Concentration, grains/DSCF' - - 0.00284 - 0.00zo7 - . 0.00190 

Ibhr- Emission Rate, poundvhour 0.741 0.561 0.497 
Emission Rate, kilogranwhour - 0.336 0.255 0.226 

- 
rgmr 

Including only oon-extractable condcnsibles - . .  
Concentration, grain6,fDSC.F' '0.00187 0.00155 0.00100 '- 

Emission Rate, kilogramshour 0.221 0.191 0.118 
Emission Rate, poundvhour . 0.488 0.420 0.260 

Concentration, grain6,fDSCF' -o.ooou)8 . o.oooiss O.ooOOS.S6 

.- 
Without wndensibles 

Emission Ratc, kilogramshour ' 0.0246 0.0243 0.00694 
Emission Rate, poundsihour, 0.0543 0.0535 0.0153 

Total Particulate Emissions IIncludes PMIO): 

Concentration, grainUDSCF. 0.00434 0.00374 0.00334 
Emission Rate, kilogram?7hour .0.515 .- 0.459 . 0.3% 
Emission Rate, poundvhour 1.14 1.01 0.872 

- 
D 

Particuiatc Fractionation- 
. .. .. - , Fa 

%>PMIO > PMIO, 96 
96cPM10 C PMIO, 96 

34.7 
65.3 
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. . . . ._. PARTICUGTE 8 CONDENSIBLE PARTICULATE TEST RESULTS 
i I' 53 

PLANT: Weyerhaeuscr Company, Moncure, NC 

SAMPLING LOCATION: Cos EFB Inlet 

, .  
. , I  MBaI-MSnROZ -1 MB(L1-MSROZ-2 MBcLI-MsILm -3 

Test Date - 9-14-92 ' ' 9-15-92 9-15-92 

. Run Start & Finish Times 1619-1910 1010-1411 1547- 1729 

24 

. .  

, .  

e 24 
Net Traversing Points 24 

, Theta Net Run Time, Minutes 120 60 60 

Dia . Nozzle Diameter, Inches 0.184 0.191 . 0.1% 

0 

CP 

' - Y  

Pbar 

Delta H 

). Vm 

tm' ' 

Vm(std) 

VlC 

v w  

%H20 

Mfd 

%C02 

% 0 2  

%CO+NZ 

; Md 

MS 

: pg 

Ps 

ts .- 
Delta-P 

vs 

A 
.~. 

.. . Q s ~  

Qaw 

j %I 

Pitot Tube Coemcient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differential of 
Orifice Meter, Inches H20 

Volume of Meteied Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF. 

Total Volume of Liquid Collected 
in Impingen & Silica Gcl,,mL 

Volume of Water Vapor, SCF. 

Moisture Content, Percent by Volume 

- 

. Dry Mole Fraction 

Carbon Dioxide, Pcrccnt by Volumc, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weigbt, LbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

Flue Gas Static Pressure, Inches H20 

Absolute FIze E s z u r e ,  I n c h u  Hg 

Flue Gas Temperature, ~. Degrees . .  F 
~ .. 

Average Velocity Head, Inches H20 

Flue Gas Velocity, Feet per Second 

StacYDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

Isokinctic Sampling Rate, Percent 

. .  

0.84 

1.ooo . . 

30.090 

0.889 

59.505 

87 

57.816 

329.0 

15.486 

21.1 

0.789 ' '  

3.0 

18.0 

79.0 

-. 2920 1 

26.84 

-0.65 

30.04 

260 

1.1279 
. .  

0 

72.07 

1,905 

3 3 p 3  

57205 

103.9 

0.84 

LOO0 

30.150 

0.987 

31.973 

95 

30.695 

210.0- 

9.885 

24.4 

0.756 

3.7 

16.9 

79.4 

2927 

2652 

-0.6 

30.11 

261 

1.1338 

72.64 

1,905 

32,142 

57,657 

105.8 

0.84 

1.000 

30.150 

1.017 

32.079 

96 

30.781 

199.0 

9.367 

23.3 

0.767 

3.0 

18.0 

79.0 

29.20 

26.59 

-0.6 

30.11 

262 

1.0902 

7122 

1,905 

31,891 

56,530 

107.0 
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PARTICULATE 8 CONDENSIBLE PARTICULATE TEST RESULTS 
05  4 

PARTICULATE RESULTS: ____--_----- 
Filterable 
Catch Weigbt, milligrams 
MilligratqOry Std. Cubic Meter.. 
Grains per Dry Std. Cubic Foot' - 
Kilograms per hour 
Pounds per hour 

Catch Weight, milligrams 
MilligramdDry Std. Cubic Meter. 
Grains pcr Dry Std. Cubic Foot' 
Kilograms per hour 
Pounds per hour 

Coodenmblc - Extractable 

Condensable - lion-Extractable 
Catch Weight, milligrams 
Milligrams/Dry Std. Cubic Meter. 
Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour 

Total Particulate 
Catch Weight, milligrams 
MilligramYDry Std. Cubic Meter' 
Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour 

," MBal-hui?KIz -1 MBCLI-hf5rm2 -2 MBal-Mm-3 

336.4. 
. - 205 
- 0.0898 

11.6 
25.6 

' c z Z s =  
1565 
95.6 

0.0418 
5.40 
11.9 

. 1382 

4 . n  

84.4 
.0.0369 

10.5 

631.1 
385 

0.168 
21.8 
48.0 - 

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

4 

... .. 

213.0 
245 

0.107 
13.4 
295  

90.0 
104- 

0.0452 
5.65 
125 

68.3 
78.6 

0.0343 
4 2 9  
9.46 

371.3 
427 

0.187 
23.3 

1782 

0.0893 . 
11.1 
24.4 

99.1 
114 

0.0497 
6.16 

204 2 

13.6 I 
76.5 
87.8 

0.0384 
4.76 
10.5 I 

353.8 
406 

0.177 - 
22.0 

51.4 48.5 

. . 

Iv-Ap-9, 



, 
,\  

PLANT: Weycrhacuscr Company, Moncure, NC 

SAMPLING LOCATION: Core EFB Inlet 
. .  

. .  

..; 
. .  .a 

Test Date 

PARTICULATE 8 CONDENSIBLE PARTICULATE TEST RESULTS r. . 
@ 5 5  

-. MB(LI-MvuIL -4 

- .  - 
,.dA---tart & Finish Times ~ 

-LLu-- 

Net Traversing Points 

Net Run Time, Minutei ' 

Nozzle Dzmcter, Inches 
. .  : Theta - 

CP , Piti t  T U ~ C  U f t i c i e n t  

Dry Gas Meter Calibzation Factor '., ~ 

.,. Pbar Barometric Pressure, Inches Hg 

Delta H . Avg. Pressure Differential of 
Orifice Meter. Inches HZO 

... Vm Volume of Metered Gas Sample, Dry ACF 
. .  

tm 

Vm(std) 

V l C  

v w  - 

%H20 

Mfd 

%CO2 

9602 

%CO+NZ 

Md 

Ms 

pg 

Ps 

' tS _ _  
Delta-P 

vs 

A 

QSd 

Qaw 

%I 

-__. 

Dry Gas Meter Temperature, DegreesF 

Volume of Metered Gas Sample, Dry SCF. 

Total Volume of Liquid Collected 
in Impingcn & Silica Gel, mL 

Volume of Water Vapor, SCF' 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + NZ, Percent by Volume, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

Flue Gas StaticPressure, Inches HZO 

Absolute Flue Gas Pressure, Inches Hg 

Flue Gas Temperature, Degrees F 

Average Velocity Head, Inches HZO 

Flue Gas Velocity, Feet per Second 

StacklDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

lsOkinctic Sampling Rate, Percent 

- 

- .  - 9-15-92 - 
1619-1910 

24 

.60 

0.191 

0.84 

. .  

LOO0 

30.150 

0.979 

31.458 

87 

30.654 

- '-  218.0 

. .  

.. 
10.261 

255 
%... 

0.749 

3.8 

17.0 

792 

2929 

26.46 

-0.7 

30.16 

262 

1.1031 

71.83 

- 
0 -  

.. - .- .. . 

1,905 

31,401 

57,014 

108.2 
. ~ _ _  . . . .  ~~ . .  .~ - . 

. .___ - - __ . . . . . --- 
68 Deg. F(Z0 C) - --29.%? In. Mercury 



~- - - - . .~ 

@E 
.- PARTICUUTE 8 CONDENSIBLE PARTICULATE TEST RESULTS 

hElCLI-ht5RO?. -4 

PARTICULATE RESULTS: ------------ . . ,  
- , Filterable 

.~ . .  
. .  

;. grIDSCF Grains per Dry Std. Cubic Foot* . . 

. mg,-. Catr-!Weight, milligrams 
mgCJSC!id-' M&rams/Dry Std. Cubic Meter' 

kghr  Kilogiams per hour 
Ibihr. Pounds per hour . .  

Condensable - Extractable 
.. , ' . Catch' Weight, milligrams -- Milligrams/Dry Std. Cubic Meter. 

Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour 

Catch Weight, milligrams 
Milligramb'Dry Std. Cubic Meter' 
Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds-per hour 

Total  Particulate 

. . Condcosablc - Noo-Extractable 

-- . 
. .  

. Catch Wcigbt, milligrams 
MilligramslDry Std. Cubic Meter* 
Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour ' 

- . .  

68 Dcg. F (20 C) - - 29.92 In. Mercury 

. 

.. 
296.1 

341 
0.149 

182 
40.1 

735 
84.7 

0.0370 
452 . 

, 9.% 

74.8 
86.2.  

0.0377 
4.60 
10.1 

444.4 
5 12 

0.224 
273 

. 

. .  
. . i  

.. I 
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APPENDIX A-8 

MICROBOARD CORE EFB OUTLET (1520) 
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. __ 

ALDEHYDES/KETONES TEST RESULTS 

PLANT. Weyerhacuscr Company, Moncure, NC 

SAMPLING LOCATION: Microboard Core Layer EFBOutle: 
' 

Theta 

Dia 

CP 

Y 
Pbar 

Delta H 

Vm 

tm 

Vm(std) 

VIC 

v w  

% H20 

M Id 

% C 0 2  

%02 

%CO+N2 

Md 

Ms 

pg 

P S . 3 7 3  

Test Date 

Run Stan  & Finish Times 

Net Traversing Points 

NeTRun Time, M i n u s  c2 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differential of 
Orifice Meter, Inches HZO 

Volumc of Metered Gas Sample, Dry'ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF. 

Total Volume o f  Liquid Collected 
in lmpingcrs & Silica Gel, rnL 

Volume of Water Vapor, SCF. 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, LbRb-Mole, Dry 

Gas Molecular Weight. LbRb-Mole, We: 

Flue Gas Static Pressure. Inches H20 

Absolute Flue Gas Pressure. Inches Hg 
- 

1s Flue GasTempera:ure, Degrees F 

Delta-P 

vs 

A StacklDuct Aiea,%quan h c h e s  

QSd Volumetric Air Flow Rate, Dry SCFM. 

Qaw - - . Volumetric Air Flow Rate, Wet ACFM 

Average Velocity Head, Inches H20 

Flue Gas Velocity, Fee: per Second 

~-%I-.~-.. 1sokinetic.Sampling Rate,.Percent- ~ 

68 De& F (20 C) - - 29.92 In. Mercury 

MBCLO-MOOIt - I 

9-14-92 

1711-1816 

12 

60 

0.24 1 

0.84 

1.000 

30.1 

1.875 

____--__ 

* 

50.23 

94 

48.372 

280.6 

13:208 

21.4 

0.786 

3.6 

17.0 

79.4 

29.26 

26.85 

OS8 

30.13 

MBCLO-MOOI1-2 

9-15-92 

1304-1409 

12 

60 

0.241 

0.84 

1.000 

30.2 

' ' 1.908, 

__------ 

- - 

49.556 

93 

47.868 

275.2 

12.954 

21.3 

0.787 

3.5 

17.0 

79.5 

29.24 

26.85 

0.58 

30.19 

MBCLO-M001-3 

9-15-92 

1633-1738 

12 

60 

0.24 1 

0.84 

1.000 

30.2 

1.942 

-----_-- 

50.731 

101 

48.275 

.273.4 

12.869 

21.0 

0.790 

3.6 

17.0 

79.4 

29.26 

26.90 

0.58 

30.19 

248 250 2S2 

1.0340 1.0894 1.1465 

68.3 70.16 72 

2,227 2,227 2,227 

37,421 38,439 39,49 1 

63,380 - 65,106 66,813 

.. 105.2-~-.. .. .. ~. -101.3... ... ... . 99.5 

(continued next page) 



yBL1D--yoo11--1 Y B M - M O O I I - 2  yBCu)-m1-3 
EMISSION RESULTS: 

F O R M A L D W E  . ..; . .. 
mn Formula Weight, Ibflb-mole 

p'- ppm by volume, Dry PP& 
WJ 

. .  . .  Ib/hr 

. .  Formula Weight, IMb-mole 

. .  . 
. .  . ! 

" . I  Catch Weight, micrograms 
fig per dry sld. cubic meter. 

kilograms per hour 
.pounds pcr hour 

. I  
.. ~ . ,  . .  

. .  ACETALDEHYDE .IT , ., 

Q Catch Weight, mimgrams 
.-fig=?&y ad. cubic meter. .. . .  

ppm byvolume. Dry 
kilograms per hour 
wunds pcr hour 

30 
14/30 
10660 
8562 
0.679 

1.49711 

44.1 
8 9  - 6,079 -, 

' 3316 
0387 - 0.852 

_.._I 

.... 
2.;. - 

ACROLEIN 
Formula Weight, Ibilb-mole 
Catch Weight, micrograms 
pg pcr dry std. cubic meter' 
ppm byvolume, Dry 
kilograms per hour 
pounds per hour 

~~~ Fopula Weight, Ibilb-mole 
Catch Weight, micrograms 
pg per dry std. cubic meter. 

kilograms per bour 
pounds per hour 

Formula Weight, Ibflb-mole 
Catch Weight, micrograms 
f ig  per dry std cubic meter* 
ppm byw~ume, ~ r y  
kilograms per bow 
pounds per hour 

Formula Weight, Ibflb-mole 
Catch Weight, micrograms 
f ig per dry std. cubic meter. 

kilograms per hour 
pounds per hour 

Formula Weight, IbOb-mole 
careh Weight, micrograms 
,ug per dry r d .  cubic meter. 

kilograms per hour 
pounds per hour 

KEIKyLEIHnKEl-ONE 
Formula Weight, Ibflb-mole 
Catch Weight, micrograms 

.-&+per dry std. cubic meter. 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

A a O N E  

ppm by volume. Dry 

PROPION ALDEHYDE 

CROTONALDEHYDE 

w m  by volume, ~ r y  

n-BUD(RALDEHYDE 

Ppm by vel-, Dry 

56.1 
3783 
2762 

. 1.184 
* 0. L76 

0387 

58 
10360 
7928 
3288 
0504 

- 1.111 

581 
1 ,oaJ 
776 

0x1 
0.0493 
0.109 

m 
566 
413 

0.142 
0.W3 
0.ws 

R1 
2m 
1991 
0.664 
0.127 
0279 

R1 
962 
7a? 

0234 
0.0447 

- -  0 . m  

30 
P.03 1 
16.252 
13.032 
1.061 

234018 

44.1 
8,413 
6 2 m  
3385 
0.405 
0.894 

56.1 
2910 
2.147 
0.920 
0.140 
0.309 

58 
5219 

1597 
0251 
0554 

581 
433 
319 

0. I32 
0.0209 
0.0460 

70 
651 
480 

0.165 

0.0692 

R1 
1777 
942 

0314 
0.061s 
0.136 

721 
1,034 
763 

0254 
0.0498 
0.110 

33.5-0 

0.0314 

30 
20p06 
14,633 

. 11.744 
0.m 

2 16483 

44: 1 
0 

8,037 
5879 
3207 
0394 
Oslo 

56.1 
1329 

-972 
0.417 
0.065 
0.144 

58 
16,187 
11840 ~ 

4.911 
0.794 
1.752 

581 
2.116 
1% 
0.641 
0.104 
0229 

70 
224 
1,627 
0559 
0.109 
0241 

721 
6,024 
4,436 
1.470 
02% 
0.652 

721 
1,117 
817 

0.273 
0 . W  
0.u1 

-I 
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ALDEHYDESKETONES TEST RESULTS 

y B a D - y a ) l l - I  
EMISSION RESULTS: 

BENZALDEHYDE' 
Formula Weight, Ibllb-mole 
Catch Weight. micrograms 
pg per drysd. cubic meter. 

kilograms per hour 
pounds per hour 

Formula Weight, Ibllb=? 
Catch Weight, micrograms 
pg per dry std. cubic meter. 
ppm by volume, Dry. 
kilograms per hour 
pounds per hour 

VALERALDEHYDE 
Formula Weight. Ihflb-mole 
Catch Weight, micrograms 
pg per dry'std. cubic meter' 
ppm byvolumc, Dry. 
kilagram per hour 
pounds per hour 

Eormula Weight, Ibflb-mdle 
Catch Weight, miaograms 

.+g per dry std. cubic meter. 
ppm by volume, Dry 
k i l o p m  per hour 

ppm byvol-, Dry 

ISOVALERAm~iC 

0-TOLUALDEHYDE 

pounds per hour 
Wp-TOLUALDEHYDE 
Formula Weight, Ibflb-mole 
Catch Weight, micrograms 
pg per dry std. cubic meter. 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

HEXALDEHYDE 
Formula Weight, Ibflb-mole 
Catch Weight. miaugrams 
pg per dry std. cubic meter 

kilograms per hour 
pounds per hour 

Formula Weight, Ibllb-rmle 
Catch Weight, micrograms 

' . pgper dry std. cubic meter. 

kilograms per hour 
pounds per hour 

PPm byvoluw, Dry 

2S-DrMEnm BENZALDEHYDE 

.-=a 

P P  by'QlUmC, Dry 

1M-1 
11.893 

1.968 
- 0552 

1217 

86.1 
1861 
1358 
037% 
0.0864 
0 . 1 y  

86.1 
868 
634 

0.177 
0.0403 

. 0.0888 

1202 
956 
698 

0.140 
0.0444 
0.0978 

uo2 
3,490 
2,543 
OS10 
0:162 
0357 

100.16 
2.127 
IS53 
0373 

0.0987 
0218 

134 
181 
132 

O.UZ37 
. o . m  
0.0185 

Y B M - a l l - 2  

. .  
106.1 . 

15,974 
11.784. 
26R. 
0.770 - - 1.697 

&.l 

- 1,551 
2,103 . 

0.4334 . 
. 0.1013 

-. 02234 

86.1 
2232 
1 ,w 
0.460 

' -  0.1075 
02371 

1202 
1311 

0.194 . 
.. 967 - 

0.0632 
0.1393 

Ua2 
4238 
3,126 
0.626 
0204 
0.450 

100.16 
2.423 
1.787 
01429 
0.117 
0257 

134 
m 
162 

om9 1 
0.0106 
a0234 

1M1 
l l p 3  
8 9 1  
2027 

- 0.600 
1323 

86.1 
2,151 
1573 

0.4396 
0.1056 
02328 

86.1 
,1632 
1.194 
oi34 
0.m 1 
0.1766 

m2 
12= 

945 
0.189 

0.0634 
0.1398 

uo2 
1,149 
840 

0.168 
0.056 
0.124 

100.16 
2918 
2,178 
0523 
0.146 
0322 

ij4 
l'w 

a igzo 

auoo 

1,014 

0.0680 

". I 

'68Deg.F (20 C) -- 29.92 la Mercury 



PMlO B CONDENSIBLE PARTICULATETEST RESULTS 0611, 

PLANT: Wcyerhaeuscr Company, Moncure, NC 

SAMPLING LO&TION: Microboard Core Layer Dryer EFB Outlet (WEYCO ID. 1520) . .  
- 

- MBCLO-MZQlA/202-2 M B C L O - M Z O l m - 3  MBCLO-M201NZ02-4 

Tru Date 

Run Start & FinishTimes - 

-1.- 

0 
Theta . NU Run Time, Minutes 

- Dia . Naale Diameter, Inches 

CP Pitot Tube Coefficient - 
Y Dry Gas Meter Calibration Factor 

. Pbar. Barometric Pressure, Inches Hg 

&Ita A Av Prwure  Differential of 
, Bjrifice Meter, Inches H20 

Vm Volume of Metered Gas Sample, Dry ACF 

tm. Dry Gas Meter Temperature, Degrees F 

Vm(Md) - Volume of Metered Gas Sample, Dry SCF* 

VlC Total Volume of Liquid Collected - . in Impingcrs & Silica Gel, mL 

v w  Volume of Water Vapor, SCF' 

%HZ0 Moisture Content, Percent by Volume 

.. 

.. 

- .  Mfd Dry Mole Fraction . .  
%C02 

% 0 2  

%CO+N2 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Md 

Ms 

pg 
Ps 

Is 

Delta-P 

M 

A 

QSd 

Qaw 

%I - 

Gas Molecular Weight, Lb/Lb-Mole, Diy 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

Rue Gas Static Prwurc, Inches €I20 

.Absolute Flue Gas Pressure, Inchu Hg 

Flue Gas TemErature, Degrees F . . . 

Average Velocity Head, Inches H20 

Flue Gas Velocity, Feet per Second 

StaCkIDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM' 

Volumetric Air Flow Rate, Wet ACFM 

Isokinetic Sampling Rate, Percent 

. -  

. .  

12 

91 

0.165 

0.84 

0.995 : 

30.15 

0.41 

34.035 

92' 

32642 - 
,221- 

1o.m 

24.2' 

0.758 

3.0 

17.9 

79.1 

29.20 

26.49 

0.58 

30.19 

251 

1.1369 

. 7217 

22.27 

=,- 
66,969 

98.2 

1546-1736 1857-2M9 

1% 

95.5 

- 0.165 

0.84 

0.995 

30.15 

0.41 

36.755, ). 
.94 

35.152 

199 . 

9.367 

21.0 

0.190 

3.0 

17.9 

79.1 

29.20 

26.85, 

0.58 - 
30.19 

12 

87.5 

0.165 

0.84 

0.995 

30.15 

0.41 

.32.538 

87 

3 i s m  

203 

9.555 

23.3 

0.767 

3.5 

17.4 

79.1 

29.26 

. 26.64 

0.58 

30.19 

252 '- 252 

1.1m 1.1570 

73.39 72.61 

2227 ,2227 

38,705 

68,101 67,433 

95.3 96.9 
A _. . _____~. _ _ _ .  ~. -~ - ~ .... 

I 
i 

68 Degrees F -- 29.92InchesofMercury . (Hg),- .- . (Continued Ned ~ Page)- ~. - -. . . . . . . - __ -. - . - . .- . . 
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PMlO 8 CONDENSIBLE PARTICULATETEST RESULTS 

MBCLO-M201AAl2-2 M B C L O - M Z 0 1 ~ Z - 3  MBCLO-MZ01AAlZ-4 

* PMlO RES-VLTS. - 
209.2 209.2 f,TzSs-, 2092 a< Stack Gas Viscosity 

PMlO Flow, at Cyclone Conditionr, ACFM 0.631 I 0.624 - 0.6- 

- r .  

Dia of Particlw in Cyclone, Microns . . 9.3 . I 9.4 . ,- 9.3 

63- . z - .  
0.0590 c PMlO, Grams . I .  0.0588' 0.03SO 

> PM10, Grams 0.0240 . . 0.2246 ' 0.0076 

Non-extractable Condensibles, Grams 0.0840 0.0781 NIA 

Particulate Catch. 

. . .  

Extractable Condensibles, Grams 

PMlO Emissions: - 
. Including extractableloon-extractable condensibla 

grDSCF Concentration, grains/DSCF* 
kgihr . Emission Rate, kilograms/hour 
lbihr Emission Ratc,,pounwour - 

Including only non-extractable wndensiblw .- 

Concentration, grainvDSCP 
Emision Rate, kilogradhour 
Emission Rate, poundsmour . 

Without condensiblw 
Concentration, graindDSCF' 
Emission Rate, kilogramwttour 
Emission Rate, poundsmour 

.. Total Particulate Emissions IIncludcs PMlO): 

.- ' , Concentration, grains/DSCF* 8 

Emission Rate, kilograms/hour 
Emission Rate, poundsmour . 

0.  

Paniculate Fractionation: I - *  -.-. 

.'.= %>PM10 > PM10.96 ' 

%cPMlO c PMlO, % 

68 Degrees F - - 29.92 Inches of Mercury (Hg). 
N/A -.Sample jar broken - . 

...... . 
3 

r .  

0.0436 . 0.0376 

0.0881 . 0.0664 
13.0 10.4 
28.7 22.9 

0.0675 - 0.0499 
9.99 7.80 
220 17.2 

0.0278 ' 0.0154 
4.11 240 
9.07 5.29 

w 9 9 5  ' 0.165 
14.7 25.8 
324 56.8 

. "  
11.4 . 59.7 
88.6 40.3 

NIA 

0.0289 
4.35 
9.58 

.............. 

- .  ~ 

. .  . -  - ........ - ....... -. ..... ~. . . -  . .  

................... ....... . . . .  - .- 



. r. 
I .  

' SEMIVOLATILE ORGANICS T!3TRESULTS 

PLANT: Weyerhmumr Company. Moncure. NC 

SAMPUNG LOCATION Microbard Con Layer Dryer EFB Outlet W C O  I.D. 1520) 

u., ' I 

ME@-WlO-1 MECW-MWlO-2 MBCLO-MW10-3 - - - - -- - - 0. Test Date 0 .  9-17-92 
. . .  

Run star( a Finlsh Times ,1204-1533 

NelTrsvsralng Pohts 12 

Net Run n~.'mnutss 
N o d  Diameter. hches 0 . k  

- - 
180 , - .  

Pitot TubdCoefRcient- . .  '0.84 

. 0.995 . dry Gas Meter C d i b r a ~ n  Factor 

Barnmetric Pressure. Inches Hg 30.m 

Avg. Pmshum Dirmtid of 1.845 

Volume of Metered Gas  Sample. Dry.ACF 

Dry Gas Meter Tempermr?. Dogmas F 

-. 

- Ofice Meter. Inches H20 

137.448 

106 

128.497 .~ Volume of Metered Gas  Sample. Dry SCF. 

Total Vqlume of Liquid Collected . 831.0 ' 

Vplume of Water Vapor. SCF. 

Moislum Content. Psresnt by Volume 

in hpingers (1. Silica Gel. TL - 

39.115 

23.3 
-. 

Mfd DryMoQFracbon - 0.767 - 
%Mz Carbon Dioxide, Percent by Volume, Dry - 4.0 . 
%02 Oxygen. Percent by Volume. Dry 17.0- 

%CO+N2 do + N2. Percent by Volume. Dry 79.0 

Md Gas Molacular Weight, WLb-Mob. Dry 29.32 

Ms Gas  Molecular Weight, WLb-Mole. Wet 26.68 

Pg 

Ps 

b -e Bas Temprahlm. Dagreea F 

Dona-P Average VeloCny Head, Inches H20 

V J  flue Gas Velo&y, Feet p r  Second 

A StacklDuct Ares. Square Inches 

Qsd 

Qaw 

%I Isokinetic Sampling Rate. Percent 

flue Gas Static PmJsum. Inches H20 

Absolute flue Gas  Pressure. Inches Hg 

. .  . _ .  

.~ .. . 

Volumetric Air Flow Rate. Dry SCFM. 

Volumetric Air flow Rete. We1 ACFM 

2.227 

58.306 

67.398 

1W.8 
- _ _  

GI;: 

2 -  
'0.229- 

0.84 

1 .m 
30.m 

2240 

. ' 113.976 

85 

111.ns 

5a5.0. 

-27.536 

19.8 

0.802 

4.0 

._ 

. .  

17.0 

79.0 

29.32 

27.00 + 

0 

30.00 

. 252 

1.1830 

73.12 

2.227 

40.463 

67.852 

103.3 

--E?zS 
- 

0.84 

1 .m 

~ 30.m 

2.590 
.. 

'104.504 . 

96 

tW.098 

685.0 

- 32.243 - 
24.4 

0.756 

4.0 -, 

17.0 

79.0 

29.32 

26.56 

0 

30.00 

253 

1.0638 

70.07 

2.227 

38,Mo 

65.m 

103.0 



Fwl 
P-CYMENE 

' Catch Weight micrograms 
Formula Weight, IMb-mole 

Irg per dry std. cubic meter. 
PW by volume. Dry 
kilograms par hour 
pounds per hour 

Formula Weight, IMb-mole' 
Catch Weight micrograms 
Irg PI dry std cubic mater. 
p$m by volume. Dry 
kilograms p r  hour 
pounds p r  hour 

Formule Weight IMb-mole 
Catch Weight, micrograms 
pg per dry ad. cubic melor. 
ppm by volume. Dry 
kilograms p e r  hour 
poundsperhour , ' 

Formula Wsi@& Ibnb-mole 
Catch Weight. micrograms . 
pg per dry ad. cubic meter. 
PP .by volume. Dry 
kilograms per hour 
pounds per hour 

A-PINENE 

B-PIN WE 

A-TEFPINEOL 

EIfimaled catch weight 

134.2 

561 . 0.1006 
0.03654 
0.08056 - 

136.2 
o 634214 

174.281 
30.78218 
11.34386 
2 5 . m  

- 
136.2 ~~ ~ 

o 634214 
174.281 

30.78218 
11.34386 
2 5 . m  

136.2 
.259058 

71.189 
12.57363 - 
4 9 3 6 4  

. , i0.21548 . - 

154.3 . 
. 5 8 8 1 3 .  

16.107 ~. ~ 

2.51113 
1 .w8J8 
2.31 130 

134.2 
Bz 1' 

136.2 
698375 
221 .a 

39.14101 
15.23649 
33.59088 - 

136.2 

61.046 
192381 - 

10.782t5 
4.19719 
9.25326 

154.3 
35724 
11,336 . 

1.76732 
0.77939 ' ' 

1.71828 

Catch weight less man minimum detection limt (MOL). Value presented caleulaled using 112 MDL 
* t X b g . F ( X ) C )  --29.921n.Mercury 

". 

c-3 
- 

134.2 
1698 
!%w _ _ _  

0.1074 
0.0371 5 

, 0.08190 

136.2 

26.16089 

136.2 
2031 70 
71.671 

12.65875 ' 

4.44507 
9.75975. 

. .  
. .  154.3 . 

43801 
15.451 

. 2.40894 
0.95830 
2.11271 - 



, . .  
VOLATILE OROANIC TEST RESULTS 

Tol Due -7m 
la19 u.n 
m 

0.9W 

1u 
18.11 

YP 

L73u 

*us 

136.24 
- m 7 .  

, 21.7m 
.YI)O: 
' r.l9 
IIS 

I Y U  
- M  

14.300 
1510 
1.18 
2.60 

. YLm 
Ud 

.... 

*.m 
mi0 
0.101 
O M  

9211 
1+9 
149 
I* 

O.DLl9 
0.1s 

inn 
73 

424 
7LO 

0.03s 
0.0772 

IOb.16 
L6 
Y I  

86.8 
0.0317 
O.Ob911 

mn 
3.6 
3u 
I@ 

0.U7.69 
0.om 

. .  

..-- m7m 9n7m 
1101 ' ' 14% 
Ill1 - - 1446 

m m 
0.9963 , . ' 0 . k  

762 7u 
18.- mn 
)LJ Y O  

17.m ' ll.7U 

*us * U S  - 

124.24 
us.1 

13.340 

. .  

. m  
1.11 
241  

,141 . . .  . .  
: .. ,.... . ,  . , .. ... ,.: .... '. %It. 

se,a 

4.110 

. 0.2.73 
01u 

9 2 1 5  
9.1 
u) 
12.7 

O.MR 
o.ops3 

m7 

law 

imz 
1.1 

293 
su 

O m U  
aosn 

106.16 
u 

218 
49.5 

0.0181 
0.03911 

78.12 
2.2 

1% 
Y.9 

0.0101 
0.- 

n m  
YLO 

3,264 
139 

0.249 
0 . M  

92.1s 
14.6 
Iu 
21s 

0 . W  
0.1s 

inn 
8.1 
4% 
11.4 

0.- 
aom 

331 
e4.4 

0.@291 
O M 7  

mlz 
8.7 
.90 

IS1 
0.WI . 
0.0091 

I .  

0 6 1  

15.C-i 
2640 . 

1 3 4  . 
273 

NIA 
NJA 

4.210' 
1.740 
0 . M  
0.7b7 

NIA 
WA 

, 698  
I B  

o.osn 
o m  

NIA 

391 
70.1 

0.om 
0.0713 

e6 1 
\ 

NIA 
NIA 
I19 

0 . W  
o.oyI1 

WA 
NIA 
314 

96.1 
O.OU9 
0.0m 

n3 
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voume OROANIC TEST RESULTS 

m i  1702 . imz 
Id 1.3 1.6 
101 . - 14.1 w 1  .- 

m.9 1S.O 18.0 

OJIW 0.0136 . 0.0164 
0.00844 0.00618 00074s 

64.93 64.93 64.93 , 
02 0.1 0.6 

1I.b - s.7s 33d 
u, 1.63 9,s 

ormu - o.mios O.ooLl6 
0.moIo a m i s  .am 

- -  

&€%us 

NIA 
NIA - md 
18.0 

O.Wl42 
omu . 

NIA 
NIA 
11.1 
4d3 

0.00141 
o.m311 

. NIA 
NIA 
US2 
m.4 

o . m s  
0.01SS 

NIA 
27. ..:. .:- NIA 

(0.9 ’. m 20.1 

. . . . . . . .  ,~ =‘?. //, . . . . . .  . .~ . . . . . . . . . .  ”:4?. 
. .  Io.* 

Lzd w. 42.7 

o.mooll,:.:. :. ..::. . m. . o.001~3 
0.m33 ..mT!!?zg .,; ..&qgm O.mTI8 

. .  0.0106 . L  

1W1b I 1W1b 

Yd 112 
7.m 3.91 

0.m2M O.rnl4.I 

0.b a3 

0.0063s o . m ~  

141.94 - NIA 
u . NIA . 124 . 41.4 

. 21.0 ’ 7.m 
o.orm omw2 
0.0226 0.007SS 

-. 

. -  

0.003M -0.Ooll9 

101.1s 101.11 101.1s 

0.00437, 
0.001SZ 

11423 11423 
. . ~ . ’ .  

~ :m . .  -. ....... r . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . .  
11423 

0.4 

.... 
0.1 : ” .  .p,ppII NIA 

s . , s . . > . . ”  ..;:.. ’ ’ . -  
,.16. .... I. . . .  ...o,m: 

0- 0 .m1s  ’.: ’ . ’:’-. 0.mOlU 

101 
0.41 

amornu 0.0010s .AgEn$i O.mOY7 

.?&w 
- ‘ e m .  

....... .... . . . .  

. . .  . . .  . . .  . .  



VOLATILE OROANIC ITEST RESULTS 

=LO-MWIO-Zb YWL 0-MMIO-f. 
. .  . .. 

, : ' ;  Q 
. .  
. .  - 

9n1m 

lpul 
1948 

m 

, '  7u 

0.9963 

4.9 

29.5 

4.74s 

11.W 

. 
l IU4 - -. Ilu.7 

12424 
497.8 

- 1os.m 
1- 
9.23 
20.4 

13624 
2552  

s u m  
9Ioo 
4.74 . 
10.1 

UM 
781 

. U I O O  
ccm 
1.45 
.uo 

n 1 5  
4.8 

1.010 
2 4  
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VOUTlLEOROANICTEST RESULrS 
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VOLATILE ORGANIC TEST RESULTS -. .. 
PLANT: , W y e r h + r  Company. Monctue. NC 

SAMPLING LOCXTIOn Core EPB OuUrt (WEYCO I.D. 1520) 
I 

. - ,  

-.. 

1333 

00 
.1?3 
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164 

5.14 
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. 4 . w  
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53 
1.mr 

0.199 

l M 1 6  
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- 0 . m  

c. 

o.im 

13621 
16L4 
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mm 
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5O.O 
1- 
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nrm 
w 
Id0 

-15 
e.9 
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' mi 
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VOLATILEOROANICTEST RESULTS 
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f i ? ?  
.. PARTICULATE 8 CONDENSIBLE PARTICULATE TEST RESULTS 

I 

PLANT Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION: Surface EFB Inlet 

.Theta 

Dia 

0 

CP 

. Y  

Phar 

Delia H 

Vm . 
trn 5 .  

Vm(std) 

Vlc 

vw 
%HZO 

Test Date 0 

Run Start & Finish Times 

Net Traversing Points 

Net Run Time, Minutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differenrial of 
Orioce Meter, Inches HZO 

Volume of Metere'd Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF. 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL 

Volume of.Water Vapor, SCF. 

Moisture Content, Percent by Volume 

MBSLI-Msm-1 

9/16/92 . .  
.' 1221-1354 

24 

60 

0.193. 

0.84 

1.000 

30.100 

1.444 

37.505 

92 

36.175 

131.0 

- 
6.166 

14.6 

M Id ~ .,Dry Mole Fraction 

%C02 

% 0 2  

%CO+NZ 

Md 

Ms Gas Molecular Weight, LbRh-Mole, Wet t? 

pg. 

Ps 

IS - Flue Gas Temperature, Degrees F 

Delta-P 

vs 

A 

Qsd 

Qaw 

%I Isokinetic Sampling Rate, Percent 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, LbLb-Mole, Dry 

Flue Gas Static Pressure, Inches H20  

Absolute Flue Gas Pressure, Inches Hg 
---'a 

. .  . .  - . 

Average Velocity Head, Inches H 2 0  

Flue Gas Velocity, Feet per Second 

StacklDucI Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

. .  

...68.Deg.F(20 c) ---.29,92 In.lMercury- . .- - -- ... 

.- - . -~ 

PI-M.7-W 

MBSLI-Msm-2- 

9/16/92 

1539-1659 

24 
cFz?5== 6o 

0.191 

0.84 

1.000 

. 30.100 

1.998 

44.056 

95 

42.322 

152.0 

7.155'- 

14.5 

MBSLI-MSW-3 

9/17/92 

839-955 

24 

60 

0.19.i 

0.84 

1.000 

30.100 

1.870 

42.422 

83 

41.684 

140.0 

- 
6.590 

13.7 

0.854 '. 0.855 

2.0 2.0 

18.6 18.8 

79.4 79.2 

29.06 .~ ... 29.07 

27.45 21.46 

- 1.6 - 1.7 

29.98 29.98 

227 224 

1.4223 1.9098 

78.27 90.46 

1,914 1,914 

41,039 47,717 

62,431 72,155 

96.1 98.8 

... 
.e22. 

.. - 
(continued-next page). . 

. . ~ -. 

0.863 

2.0 

' 18.9 

79.1 . 

29.08 

27.56 

- 1.5 

29.99 

218 

1.7591 

86.27 

1,914 

46,349 

68,812 

100.1 
.. . . 

~. 

rn&ums-mppu.*Wi.~..,, 
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.i,/'.! 

mg 

k8hr  

... 

. .  . .  mgIDSCM 
. grlDSCF 
! .  

Iblhr 

" . .. .. 

PARTICULATE & CONDENSIBLE~PARTICULATE TEST RESULTS 
G7 I 

PARTICULATE RESULTS: 

Piltcrablc 
Catch Weight, milligrams . 
MilligrarmLDry Std. Cubic Feet. - 
Grains pcr Dry S!d. Cubic Foot'' ' 

Kilograms pcr hour 
Pounds per hour 

Coodcoaablc - Extractablc 
Catch Weight, milligrams 
MilligramslDry Std. Cubic Feet. 
Grains per Dry Std. Cubic Foot' 
Kilograms pcr hour 
Pounds per hour 

Catch Weight, milligrams 
MilligramYDry Std. Cubic Fcct. 
Grains per Dry Std. Cubic Foot' 
Kilograms per hour 
Pounds per hour 

Total ,  Particulate 
Caicn Wcighi, milligrams 
MilligramYDry Std. Cubic Feet' 
Grains per Dry Std. Cubic Foot' 
Kilograms per hour 
Pounds per hour 

___-_____---  

Condensable - Non -Exlraclablc 

. .  

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

- .  .- 

. MBSLI-hwm-1 

128.6- 
125.5' 

0.05.49 
8.75347 

19.29821. 

.. broken 
e 

. broken 

NIA 
NIA 

. NIA 
. NIA 

NIA 

- ~ ~ ... , 

MBSLI-MVUIZ -2 MBSLI-Msm-3 I 

134.8 1122 
112.5 95.0 

0.0492 
9.11902 

20.104 10 

18.3 
. 15.27- 

0.0067 
1.23797 
2.72927 

12.2 
10.2 

0.0044 
0.82531 
1.81951 

165.3 
137.9 

0.0603 
11.18230 
24.65288 

0.0415 - 7.48540 
16.50257 

24.3 
20.58 

0.0090 
1.62117 
3.57409 

10.3 
8.7 

0.0038 

1.51494 

146.8 
124.4 

0.0543 
9.79373 

21.59160 

0.6mi6 

* 

I 
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07  fl PARTICULATE & CONDENSIBLE PARTICULATE TEST RESULTS r 
PLANT: _-rhaeuser Company, Moncure, N C  +' - 

I SAMPLINCNOCATION. Surface EFB Inlet 

, 
I Test Date 

925 - 1052 . .. I . Run Start & Finish Times 

Net Traversing-Points 
SL. -4 

Theta Net RunTime, Minutes - Dia- Nozzle Diameter, Inches 

CP Pitot Tube Coefficient 

. Y '  Dry GasMeter  Calibration Factor 

12 

-: 60 - . . .  
. a - .  0.193 ' 

0.84 
1 

1.000 

Pbar Barometric Pressure, Inches Hg ' 30.070 
c 

Delta H- A v  Pressure Differential of 
firifice Meter, Inches HZO 

2.064 

Vm Vol.ume of Metered Gas Sample, Dry ACF 43.968 

83 rm 

Vm(sld) Volume of Metered Gas Sample, Dry SCF' - 43.169 

Dry Gas Meter Temperature, Degrees F 
. I  

VIC 

v w  

% H20 

M fd ' Dry Mole Fraction 

% C 0 2  

% 0 2  . Oxygen, Percent by Volume. Dry 

' %CO+N2 CO + NZ, Percent by Volume, Dry 

Total Valume of Liquid Collected 
in Impingers & Silica Gel. mL 

Volume of Water Vapor, S,CF* 

Moisture Content, Percent by Volume 

. - 

Carbon Dioxide, Percent by Volume, Dry 

Md 

Ms 

pg 

Ps 

Gas Molecular Weight, Lb/Lb-Mole, Dry 

Gas Molecular Weight, Lb/Lb-Mole, Wet 

Flue Gas Statif,Pressure, 1r;rhes H 2 0 '  

Absolple Flue Gas Pressure, Inches Hg 

-165.0 
< .  

7.767 

15.2 

0.848 

1.9 

19.0 

79.1 

29.06 

27.5" 

- 3 . 6  

29.95 

@D 

223 . .  Flue G a s X e r n p e p a ,  D 3 r e e s F  0 .. . 
' -  

- I s  

: Del;T>Ave&> VelocityHead, Inches H 2 0  1.8489 . a  - 
I. 

.' vs Flue G a x F e e r  per Second - .. 89.1 --... 
A StacklDuct Area, Sq;iare Inches 1,914 

Qsd Volumetric Air Flow Rate, Dry SCFM' 46,648 

Claw Volumetric Air Flow Rate, Wet ACFM 71.070 

: %I Isokinetic Sampling Rate, Percen! 100.9 
-. _-  .. ... ~ ~ . . .-. .-~ .- .. -._- 

68 Deg. F (20 C) -- 29.92 In. M e r c u j  



1 - 
PARTICULATE & CONDENSIBLE PARTICULATE TEST RESULTS 

. .  
. .  . 
. ,  . .  

I 

. .  . . :  

-. . 

- .  

. .  

.. . 

-> Fi l te rab le  
mg Catch Weight. milligrams - 
mg/DSCM Milligrams/Dry Std. Cubic Feet. 
grtDSCF Grains per Dry Std. Cubic Foot' 
kgmr . Kilograms per hour 
Ib/hr Pounds per hour e Condensable  - Extractable 

Catch Weight, milligrams ... 
. Milligrams/Dry Sld. Cubic Feet. 

Grains per Dry Std. Cubic Foot' 
Kilograms per hour 

. .  Pounds per hour . 
Condensable  - Non-Extractable 
Catch Weight, milligrams 

Grains per Dry Std. Cubic Foot. 
Kilograms per hour 
Pounds per hour 

T o t a l  Particulate 
Catch Weight. milligrams 
Milligrams/Dry Std. Cubic Feet' 
Grains per Dry Std. Cubic Foot* 

. Milligrams4Dry Std. Cubic Feet. c 

-~ 
Kilograms per hour 
Pounds per hour 

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

,. . 

0 

MBSLI-Msm-4 

0 -. 
0 s  

Z '  
0.0487 
8.831 

cZ3aBlh 

' 19.468 

-' 48.8 

0.0174 
* 3.164 

6.975 

11.0 
9.00 

0.00393 
'0.713 

. 39.92. d 

1.572 . 
196.0 
160.3 

0.0701 
12.71 
28.02 

a -  

- .  

. . .  
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APPENDIX A-10 

MICROBOARD SURFACE EFB OUTLET (1510) 



ALDEHYDESKETONES TEST RESULTS 

PLANT: Weyerhaeuser Company, Moncure, NC - 
~ ': SAMPLING LOCATION Microboard Surface Layer E h  Outlet (1510) 

.& 
. ,  . . :  . .  

- .  . 

, . .  . .  . : .. 
. (.  .' Theta 

' !, Dia 

CP 
Y 

I ' Pbar 

Delta H 

Vm 

tm 

- ' Vm(std) 

- .  

VlC 

v w  

%HM 

Mfd 

%C02 

%02 

0 
MBSLO- MOO1 1 - 1 

Test Date 9--16-92 

Run Stan & Finish Times 1143713U7 

12 Net Traversing Poinu 

Net Run Time, Minutes 72 

Nozzle Diameter, Inches 0.200 

Pitot Tube Coefficient . 0.84 

1 .wo 

------ -- 

* - 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg . 30.100 

Av Pressure Differential of 1.450 

Volume of Metered Gas Sample, Dry ACF 52.531 

Dry Gas Meter Temperature, Degrees F 91 

Volume of Metered Gas Sample, Dry SCF* 50.825 

Total Volume of Liquid Collected 162.8 
in Impingers & Silica Gel, mL 

7.663 Volume of Water Vapor, SCF* 

Moisture Content, Percent by Volume 13.1 

brifice Meter,Inches H20 

. .  . 

Dry Mole Fraction 0.869 

Carbon Dioxide, Percent by Volume, Dry 21 

18.8 Oxygen, Percent by Volume, Dry 

%CO+N2 CO + N2, Percent by Volume, Dry cJ. 

.' Md Gas Molecular WeightFLbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet Ms 

-, . Pg ~ Flue Gas Static Pressure, Inches H20 

Ps Absolute Flue Gas Pressure, Inches Hg 

. - . a  Ls Flue Gas Temperature, Degrees F 

Delta-P 

M 

Average Velocity Head, Inches H20 

Flue Gas Velocity, Feet per Second 

, A  Stack/Duct Area, Square Inches 

- :  Qsd Volumetric Air Flow Rate, Dry SCFM' - . 

Qaw Volumetric Air Flow 
- -~ . . ~  .. . - .-; 

' I %I Isokinetic Sampling Rate, Percent 

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

79.1 

. 29.W 

27.64 

. 059 

30.14 

226 

1.4971 

79.73 

2u7 
49,858 

73,986 

lW.4 
. . -.- 

1505-1620 

12 

72 

0.200 

0.84 

1.ooO 

30.100 

1350 

51.079 

%' 

48.925 

173.0 

8.143 

143 

0.857 

2.0 

18.9 

79.1 

29.08 

27.50 

. .. -- 058 

30.14 

221 

1.4412 

78.14 

2227 
48343 

72,511 

99.2 
- .. ~ ~ .. - 

(continued next page) 

e .  

=LO-mil-3 -_--_--- 
. ' 9-17-92 

859-1016 

12 

72 

'. 0.m 

.===%. 

0.84 . 
1.000 

29.000 

. 1.432 . 

51.691 

90 

48.255 

1445' 

. 6.802 . 

12.4 

0.876 

1.9 

19.0 

79.1 

29.06 

27.69 

c--.. 058 

29.04 

215 ' 

1.4799 

80.05 

2,227 

4 9 3 9  

74383 

96.2 
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ALDEHYDESKETONES TEm RESULTS 

Y89D--YOoll--L unsw-uooii-z Y89D-YoO11-3 

EMISSION RESULTS: 
FORMALDEHYDE - 

Formula Weight, IbAb-mole 
Calch Weight, m i c r o p m a  
f ig per h - u d .  cubic meter' 

ti lopms pa hour 
pound6 per hour 

ACETALLlEHYDE 
Formula Weight, IbAb-mole 

pp per dry ud cubic meter' 
ppm by volume. Dry 
tilograma pa hour 
pound6 pa hour 

Formula Weight, Ibnb-mole 
Catcb Wagbt, m i c m p m a  
f ig p a  dry st& cubic m a &  
ppm byvolume, Dry 
kilogram per hour 

ppm by+rWeme, Dry 

Catch Wdphl, miuograms2 

ACROLEIN 

. poundspubour  
ACeTONE 

Fohu la  Weigh& IbAb-mole 
Catch WeighL micmgramr 
pg p a  drystd. cubic met& 
ppm byvolume, D I ~  
kilograms p a  hour 
p o u n d  per hour 

Formula Weight, Ibhb-mole 
Catch Weight, micmyama 
pg p a  dry std. cubic m e l d  
ppm by volume, Dry 
tilograms pa hour 
pound6 per hour 

PROPIONALDEHY DE 

CROTONALDEHYDE 
Formula Weigh& Ibhb-mole 
Catch Weight, micmgrams 
pg p a  dry std. cubic m a &  
ppm byvolume, Dry 
kilograms pa hour 
pound6 pcr hour 

n-BUTYRALDEHYDE 
Formula WcigM 1Mh-mole 
Catch Weigh& m i c m p m s  
%per dry 6td. cubic met& 
ppm by volume, Dry 
kilograms pcr hour 
pound6 pa hour 

METHYL ETHYL KETONE 
Formula Weight, IbAb-mole 
Catch Weight, micmgramr 
pg per dry 61d. cubic m u &  
ppm byvolumc. Dry 
kilograms per hour 
pound6 p a  hour 

sled Catch Weight. 

30 
975 
677 

0.543 
0.0574 
0.12s5 

- 44.1 
' 260 

- 181 
.O.OpBS - 
-0.0153 . . 
0.0337 , 

56.1 
72 

50.0 
0.02145 
0.00124 
0.00934 

SB 
is 
547 

0.227 
0.0464 
0.102 

18.1 

15.3 , 
22. 

0.00633 
0.00129 
0100285 

70 
64 

44.5 
0.01528 
0.00377 
0.00830 

72.1 _- - 145 
' 101 

0.03361 
0.00853 . 
0.01862 cz?. 

721 ' 
.. 

.30 30 
2.350 
1.6% 

-0 , 717 
525 

1.m - 0.421 
0.1399 0.0440 

,03O(u  . .' 0.0971 

- 44.1 44.1 
632 217 

159 
0.- 0.0866 
0.0376 0.0133 
0.0829 

56.1 
81 

. 58.5 
0.02507 
0.00482 
0.01063 

58 
980 
707 

0.293 
o.os33 
0.129 

5K.l 
49 

35.4 
0.01464 
0.00292 
0.00643 

70 
76 

54.9 
0.01885 
0.00452 
0.00997 

72.1 
155 
112 

0.03732 
0.00923 
0.02034 

72 1 
43 

31.0 
0.01035 
0.00256 
o.oos64 

0.0294 

56.1 
24 
17.6 

0.00753 
0.00147 
0.00325 

58 
1.W 
732 - 

~0:3&i 
0.0614 . 
0.1.3 

58.1 

9.5 
0.00394 
0.OM80 . 
0.00176 

70 
37 

27.1 
0.00930 
0.00227 
0.00501 

72.1 
106 
77.6 

0.02588 
0.00651 

E3 0.01435 

721 
21 

15.4 
0.00513 
0.00129 
0.00284 

13 . 

- 

All catch weighu arc leu than the minimum dctcction IimiL Value p r s e n t d  calculated u i n g  1/2 MDL for u c h  catch. 
. .  . . - 

(conttaued next page) 
. ~. .~ ~. 
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ALDEHYDESKETONES TFlm RESULTS 

Urn-Yml l -3  MBsu)-Ymll-l Y m - M m l l - 2  
EMISSION RESULTS: 

BENZALDEHYDE c 

Formula Weight, IbAb-mole 106.1 .106.1 106.1 
C a e g h t .  miuugramr 439 . . 969 357 

- pg p a  dy ald. cubic m o d  305 699 261 - 
- ppm byvdumc. Dry 0.0692 0.1586 0.0592 - kilograms per hour -. 0.0258 0.0577 0.0219 

0.0570 0.3272 0.0483 pouodr per hour - 
ISOVALERALDEHYDE 

Formula.Weight. Ibfib-mole 86.1 8al - 86.1 

ppm byvolume, Dry 0.0144 . O.OP18 . 0.01022 

Catch Waghg micmgramae- a 74 110 50 . 
pg per drysld. cubic m e i d  51.4 79.4 36.6 

- kilogramperhour 0.00436 0.00655. 0.00307 , 

pouoa per hour 0.00960 0.01444 - 0.00677 
.VALERALDEHYDE 

Formula Weight, IbAb-mole 86.1 .. 86.1 86.1 
Catch Weight, miuugrams . 226 . 291 .329 

ppm byvolume, Dry 0.0439 O.Oy17 0.0673 
pg per dry ad. cubic m c l d  157 210 241 

kilograms per hour O.OU3 0.0173 o.om2 - 
. . -poundsperbour O.OW3 0.0382 0.044s 

0-TOLUALDEHYDE ' 

31 . 71 39 
Formula Weight. IbAb-mole 
Catch Weight, miuugrama 
pg per dry .Id. cubic ma& , 21.5 51.2 28.5 
ppm byvolume, Dry 0.00431 0.01026 0.00571 
kilograms p a  hour 0.00182 0.00423 0.00239 
pounds per hour 0.00482 0.00932 0.00528 

Formula Weight, Ibilb-mole 1202 1202 lu)Z 
Catch Weight, micrograms 266 554 169 
f ig  pcr dry atd. cubic met& 185 400 - , 1 2 4  

0.0370 0.0800 '0.0247 
0.0157 0.0330 0.0104 

PPm byvolume. Dry 
kilograms perhour 
pouo& psr hour 0.0345 . , 0.0727 O . O Z 9  

Formula Weight, IbAb-mole 100.16 100.16 100.16 
Catch Weight. micrograms 334 501 476 

ppm byvolume Dry 0.0557 0.0868 O.OgJ7 

2.. 
1*2 1202 1102 . 

m/p-TOLUALDEHYDE . 

HEXALDEHYDE 

pg per dry ad. cubic meter. 232 362 348 

kilograma per hour 0.0197 0.0298 0.0292 
pounds per hour 0.0433 0.0658 0.0644 

Formula Wsighl. IbAb-mole 134 134 134 
131 110 

94.5 80.5 pg per dry std. cubic meter. 
ppm by volume, Dry o.oa386 0.01697 0.01445 

9 kilogram per hour 0.00418 O.Oo780 0.00676 0 

2.5-DIMETHYL BENZALDEHYDE 

Catch Weight, miuogramr 71 
49.3 

-pun& per hour 0.00921 0.01719 0.01489 ' .- 
Euimated Calcb Weight. .. 
AII catch weigh- sre than the minimum detection limit. Value p e n l e d  elculatcd wing 112MDL Idreach atch. _- 

* 68 Dcg. F (20 C) -- 29.92 In. Mcrcury 
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PMI 0 CONDENSIBLE PARTICULATE TEST RESULTS I 

PLANT: Wcyerhaeuscr Company, Moncure, NC 

SAMPLING LOCATION: Surface EFFJ Outlet (WEY-CO ID. 1510) 
- 

MBSLO-MMIAldD2-2 MBSLO-M201Gil2-3 M&Ul-MZOlAnm-4 

Theta 

~ .. Dia 

CP 
Y 

Pbar . 
Delia H 

Vm 

t m -  . 
Vm(std) 

. VlC . 

v w  

%Em 

.- 

' .  Mfd 

%C02 

% 02 

%CO+NZ 

. Md 

Ms 

pg 
Ps 

. 1s . 

Delta-P- 

vs 

A 

Qsd 

Qaw 

%I 
. . . .  
. . ~  ~ 

Net Run Time, Minutu 

Nonle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Pressure, Inches Hg 

Av Prwure  Differential of 
brifice Meter, Inches H20 

Volume of MeteredGas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF* 

Total Volume of Liquid Collcucd 
in Impingets & Silica Gel, mL 

Volume of Water Vapor, SCF* 

Moisture Content, Percent by Volume 

. _  

Dry Mole Fraction . .  

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

CO + NZ, Percent by Volume, Dry 

GM Molecular Weight,Lb/Lb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

Flue Gas Static Pressure, Inches HZO 

Absolute Flue Gas Pressure, Inches Hg 

Flue Gas Temperature, Degreu F 
Average Velocity Head, Inch- HZO 

Flue Gas Velocity, Feet per Second 

StackDuct Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Fluw Rate, Wet ACFM 
lrokinctic Sampling Rate, Percent 

- 

. 

. ~ 

' T u t D a t e  

Run Stan & Finish Timed - - .-g Points, 

9116I92 . 9117192 

1225--1357 . 1550-1719 

l i  

0:lSO 

83.5 

0.84 

0.995 : 

30.10 

0.50 
- 

34.950 

99 

33.099 -. 
113.0 - 

5.319 . .  
13.8' . . 

0.862 

2 0  . 
18.9 

79.1 

29.08 

27.55 

0.59 . 

. 30.14 , 

219 

1.3732 

' 76.1 

2227 

47,663 

70,616 

104.8 
.. . .. . 

1% 

93.5 

0.150 

0.84 

0.995 

30.00 

0.48 

y1.m 
'88 

36.657 

104.0 

4.895 

11.8 

0.882 

1.9 

19.0 

79.1 

29.06 

27.75. 

0.59 

30.04 

217 

1.4473 

77.85 

2227 

49,903 

72,240 

99.0 

68 Degrees F -- 29.92 Inches of Mercury (Hg) (Continued Next Page) 

19-AM-- 

9118D2 

. 839- 1M7 
- 

12 

825 

.0.150 1 
0.84 

1.006 , 
30.07 

0.48 , 

33.5% 

94 

32361 

118.0 

5.554 

14.6 

6.854 

1.7 

19.2 

79.1 

29.04 

27.43 

0.59 

30.11 

~ ~~ 

.- 221 

1.3359 

75.39 

2227 

46,585 

69,9Sl 

106.1 
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PMlO & CONDENSIBLE PARTICULATE TEST RESULTS 

"BMlO RESULTS: 

Stack Gar Viscosity 

M B S L O - M m l r n - 2  MBSLO-MZ01Aim2-3 MBSLO-M2OIrn2-4 - . .  
D 

-. 208.0 206.2 206.2 

PMlO Rw, at Cyclone Conditions, ACFM 0.588 0.569 0.590 
. .  - 

-' 9.8 9.5 
c-2 

Dia of P+iclu in Cyclone, Microns 

Particulate Catch. - . 
< PMlO, Grams 0.0032 '' 0.0149 '0.0064 

> PMlO, Gtams 0.0138 - 0.0143. 0.0121 

Non-extractable Condensiblu, Grams NA 0.0146 0.00Ro- 

Enractable Condensiblu, Grams NA 0.00380 .0.00320 ' 

. 
- 

PMlO Emissions: 

Including cxtractablc/non-cxtractable condensibles . .  
grDSCF . Concentration, grains/DSCF' . . 0.0140 . o.Oo801 

lbmr . Emision Rate; poundvbour - 5.99 3.26 
rgmr . Emis:iion Rate, kilogramaihour 2.72 1.45 

ineluding only non-extractable condensiblu 
Concentration, grains/DSCP 
Emission Rate, kilogratw'hour 
Emission Rate, poundsmour 

Witbout condensibles 
Concentration, grains/DSCF* 0.00149 
Emision Rate, kilogramaihour 0.276 
Emission Rate, pouodvbour 0.609 

Concentration, grains/DSCF* 
Emission Rate, kilogramslhour 

' Emission Rate, poundvbour 

Particulate Fractionation: 
- c> 

%>Phi10 > PMlO, % 
%<PM10 < PM IO, 96 

' 68 D e P e u  F - - 29.92 Inch= Of Mercury (Hg). 
NA - - Sample Jar Broken 

.. . 

o.oi24 0.00648 
241 1.17 
5.31 259 

.( 

0.00627 0.00305 
k.22 0.552 
z68 1.22 

0.0200 0.0138 
3.89 249 
8.57 5.50 

30.0 41.9 4- 
70.0 58.1 . .  

.. . 



-. . 

. .  . .  

t . , 
. .  . .. .. . ... . .. . 

. .  
. .  

. .  

. 

. .  

. .  
I .. 

. 

. .  

. .  

SEMIVOLATILE ORGANICS TEST RESULTS 

PLANT: Weyerhaeuser Company, Moncure. NC 

SAMPLING LOCATION Sudace Dryer EFBOuUet WNCO I.D. 1510) + - 
Thela 

Din 

CP 

Y 

. Pbar 

. DeltaH 

Vm 

tm. 

Vm(std) 

VlC. . . 

vw 

%lea 

Mfd 

s o 2  

%02 

Run Stlut 8 Finilh Time- 1251-1509' laol-x)35 . 1225-1508 ---~ 
.. , 

F-- . ,' 
,..", -. * 

Net Traversing Points 12 12' - 
, -  -.- 

Net Run Time. Minutes 

N o d e  Diameter. Inches 

Pitot Tuba Coefficient 

Dry Gas Meter Cdibrdon Factor 

Barometric Pressure. Inches Hg 

Avg. Pressure Diflerential ot . ' 
Orifice Meter. Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature. Degrees F 

Volume of M p r e d  Gar, Sample. Dry SCF' 

Told Volume of Liquid Collected 
in lmptngera 8 Silica Gel. mL 

Volume of Water Vapor. SCF. 

MOI~LUI~ Content Percent by Volume 

Dry Mole Fraction 

garbon Dioxide. Percent by Volume. Dry 

Oxygen. Percent by Volume. Dry 

~ 

. %CO+N2 CO + N2. Percent by.Volume. Dry 

Md 

ME 

pg 

Ps 

1s 

Delia-P 

VJ 

A 

Qod 

aaw 

M- 

Gar, Molecular Weight, Lb/Lb-Mole. Dry 

GM Mole~uler Weighl, LbAb-Mob. Wet 

Flue Gas S ldc  Praaure, Inchea H20 

Absolute Flue Qas Presaurs. lnchea Hg 

Flue Gas Temperature. Degrees F 

Average Velocity Head, Inches H20 

Flue Gas Velocity. Feet per Second 

Stack/Duct Area. Square Inches 

Volumetric Air Flow Rate. Dry SCFM' 

Volumebic Air Flow W e .  Wet ACFM 

Isokinetjo Sampling Rae. Percent - - 

c-5- 

. 

* 68 Dog. F (m C) -- 29.92 In. Mercury 

--.I 

144 

0.200 

.. -0.84 

1 .ooo 

144 

0.m 

0.W 

1 .m 
30.wo .30.000. 

1.462 1.600 

105.953 110.025 ' .  

106 101 

99.395 104.195 

371.0 323.0 

- 
17.463 

14.9 

-0.851 

1.9 

. 19.0 

79.1 

29.06 

27.41 ' 

0.58 

30.04 

.. 219 

15.204 

12.7. 

' 0.873 

2 0  

18.9 

79.1 

29.08 

. 27.67 

- 0.58 

30.04 

221 

~ 

-. 

1.4639 1.mo 

78.9 82.22 

2,227 2.m 

48,845 51.850 

73.21 8 76.297 

98.9 . ~. 100.8 

- . .  - - ~ -- (confinueZ2page) 

12 

1 9  

0.200 

0.84 

1 .m 

30.000 

1 .m 

e 

110.82 ' , 

~~ 

106 

104.021 

271.0 

12.756 

10.9 . 

. 0.891 

2.0 

18.9 

79.1 

29.08 

27.87 

0.58 

30.04 3 

,215.- 
~ :. ..--- , I  

f -  * . .  
1.6WO 

81.56 

2 2 7  

52.961 

75.684 

96.7 



EMISSION RESULTS: -------__--- 
P-CYMENE 

Formula Weight IMb-mole 
Catch Weight miorognmo 
Irg per dry old. cubic mder' 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

Formula Weight IMb-mole 
Catch Weight micrograms 
Irg per dry sld. cubic meter' 
ppm byvolume. Dry 
kilograms per hour 
pounds per hour 

A-PINENE 

E-PINENE 
Formula W g h t  Ibilb-mole 
Catch Weight micrograms 
Irg per dry s1d. cubic mebP 

. ppm by volume. Dly 
kilograms per hour 
pounds per hour 

Formula Weight IMb-mole 
Catch Weight micrograms 
pg per dry ald. cubic meter. 
ppm by volume. Dw 
kilograms per hour 
pounds per hour 

A-TERPINEOL . . 

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

. 

134.2 

47 
0.w84 

0.00388 

4:- 

0.00855 
0 

136.2 
58.714 
20,859 

3.68412 * 
1.72412 
3.80105 

0 

.- 
136.2 

19,109 
6.789 . 

1.19903 
' 0.56113 

' 1.23708 

' 154.3: - - 
6793 
2.413 ' 

0.37624 
0:19947 
0.439n 

134.2 

.48 
0.0087 

0.00427 
0.00941 

-.- G7-a (43 

1362 
48.264 
16.356 

2.88890 
1.44104 
3.17697 

136.2 
17.021 
5.768 

1342 
138 
47 

0.0084 
0.004P 
0.00929 

1362 
46.279 . 
15.71 0 

2.?7472 
1.41 374 
3.11679 

1362 
14.395 
4.886 

1.01881 -. 0.86307 
0.50820 0.43974 
1.12040 0.96947 

. .  
154.3 154.3 
7078 TIM 

2.399 2.642 
0.57397 ' . 0.41195 
0.21 1 33 0.23779 
0,46591 0.52423 
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VOLATILE ORGANICTEST RESULTS 

PLANT Weycrheurr Company. Moncure. NC 

Y.MPLlNGLOCATION SihceEFBOulkt(IUEY00I.D. 1510) - 
-1b MBSLO-MaaO-lc 

Tat mu 

RmmSunTiic . 
Rum PinibTim& 

9117/92 

1229 
1249 

20 

1.m1 

762 - 
15.06 

36.0 

14343 

47.900 

- 
I%.% .. 
" .. .. .. 

9Ili.q ' . 

1158 . 
1318 . 

20 

1.001 . 
762 . 

1539 

40.8 

M 6 P  

47.900 

9117192 

1328 
1348 

- a 0  

1.001 

762 

14.62 

U . 8  

. 13.540 

47.900 

- 

. .  

. .  ...., 3,w,::: .;.....,: . ,..: : . ..... :.,. :132 

. NIA 
N/A 

D.190 
4.070 

1.88 
4.14 

I3634 . 13634 NIA ' 

NlA 
l o r n  1 

1.810 
0.834 
1.a 

.. .. .. 615 
' ' 0.136 0.121 

0301 0.266 

9215 92l5 921s 
0.9 . 1.7 

16.1 328 
0.MSoI 0.0102 
0.0110 0 . m  

.. .. 

.. .. .. .. .. 
615 im 

50.49 50.49, ?A9 
,, .., :...:, 1: ..::o;w: .' - .- .. 

i 

NIA 
N/A 
lSR0 

0.129 
0.283 

NIA 
NIA 
935 
24.4 

0.00761 
0.0168 

NIA 
NIA 

0.171 
0.01115 

0.0m)lY) 
O . m x ) 3 m  

. 
-- =====i= 
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VOLATILE ORGANICTEST RESULTS 

MBSLO-Mal3b-i. MBSW-MmY)-lb MBSID-MMYI-lc 

106.16 106.16 - 106.16 
-* 

0 3  
ao.5 

.. __ .. .. .. .. 4.65 0. c- 
0 . m .  - '  

c o.rn167 

84.93 .. .. .. .. .. 
- Iu.93 84.93 

0.9 - 0.9 
, 61.5 66.5 

17.4 181 
0 . m 1  . 0.MYI 
0.0110 . . 0.0119 

134- l34.P 134.P 
21 
155 
n.8 

0.0126 
. 0.0278 

13737 . 13737 137.37 .. . . , . , .  ,:::oMp::.-. ~ .. 0:171 .0.171. .. m. - .. . ,- . . . .  ...- 

. .  

c 

P 
. ..... - . . . . . .  . . . . . .  - .- 

".. 

..- 
D.U." 

085 

NIA 
NIA 
1 0 3  er 

' ,234 
o.Oms42 

O.WlM 

NIA . . .  

.u.o 
18.1 

0.m21 
0.0115 

NIA 
NIA 

- u . 9  
'17.6 

0.00612 . 
0.0139 . 

NIA 
NIA 
0.171 

0.0299 
O.Oo(10139 
0.aYmm 

NIA 
N/A 

0.171 
0.0177 

. .  

.., O.mal39 . 
0.wOOM 

NIA 
NIA. 

0.171 
0 . m  

O.mX1139 
0.aYmm 



i vounLE ORGANICTEST RESULTS . 

9 n 7 m  

i n 7  
.. 1717 

20- 

imi- 

762 

gm 

41.0 

8.463 

51900 

- 

.. . 9mm- 
17U 

- 180( 

20 

~ IMI 

762 

MI 

an 

7531 

51900 

7.719. 

S l s a ,  

13624 
m5 
n5m 
6620 
331 
729' - _  

1362 
ll0.8 

l 4 F  
2530 
116 
2.79 

.-.%a6 
18.1 
uu, 

971 
O M 7  
0.4% 

E l 5  
' e  

181 
473 

0.0160 
0.0353 

50.49- 

- - . .. . . . _. . . 

68 Del. P P C )  -- 29.921m. Me- 

. NIA 
NIA 

. 33,700 
5950 
297 
656 

NIA 
NIA 

12wO 
2170 
1.13 
250 

NIA 
NIA 

1,670 
691 

0.147 
0324 

N/A 
NIA 
60.7 
IS6 

0.M535 
0.0118 

NIA 
NIA 

1930 
920 

0.170 
0375 
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VOLATILE ORGANIC TEST RESULTS 
.i 
.i 
.i .. 

=LO-MUM-2. MBSLO-MUM-Zb M H M - M U M - &  

11423 11423 11423 

- ~- 
i m i  1U.41- -%%I ........... 

o m o :  

-68Deg. P gOC) -- 29.92 In. Me- 
E.lirmledresulU or n d  detccubk (udcdhcd) 

NIA 
NlA 
71.0 
127 

0.m626 
0.01% 

C87 

NIA 
NIA 

0332 
0.w9 

0.0000293 
0.-5 

NL4 
NIA 

0332 
om1 

0,0000293 - 
O.WOX.45 

- 
NIA 
NIA 

0332 
0.OSn 

Oaax1293 
o.WOX.45 

NIA 

NIA 
0332 

0.0699 - 
0.0000293, 

0 
0.- 0 

. NIA 
NIA 

0332 
0.0599 

0.0000293 
O . o a m ( S  
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VOLATILE ORGANIC TEST RESULTS 

.. Pbar 

Vm 

.. . 

7.681 

13624 
226.6 

5210 
2.65 
5 s  

-. 2 9 5 0 -  

13624 
722 

1660 
0.845 
186 

sur, 

urn 
12.6 

1.640 
679 

0.147 
O S 2 5  

9259 
os 

..-65.1 
11.0 

0.mCaC 
O.Olr,  

- 
20 - 2 o  

1.MI m i  

7636 7636 

8.4 8.76 

360 31) 

8.019 8309 

s39ao- R9m - 
I3624 
1896 

t3.m 

469 

4180 
2.13 

13624 
55.4 

6910 
l p o  

0.621 
. I 3 7  

136.24 
w . 9  
urn 

4420 
225. 
4.% 

13624 
.60.7 
7310 
1290 

0.657 
1.45 

Y.08 Yrn 
172 9.4 

IS20 1.130 
-630 469 
0.137 0.102 

0% - 0224 

.. 9215 9215 
-3 

n . 4  
9% 

om336 
0.00741 

_ _  

. m  
' NiA 

NIA 
26,100 
4.603 
234  
517 

' NIA 
NIA 

7870 
1390 

. 0.708 
136 

.- .. 

c s a  

a 

I . ' I  

NIA 
NIA 

1.430 
593 

om. 

NIA 
NIA . 

8.95 
O.OJ308 
0.w679 

NIA 
NIA 

0301 
0.143 

0.0000270 
O.ooM)S% 

_. 0.129 

343 



VOLATILE ORGANIC TEST RESULTS . 0 8 9  

a 
NIA 
NIA 

0301 
0.- 

0-0 
O.MmS% 

NIA 
NIA 
202 
573 ' 

oniff - 
O M 1  

N/A 
. NIA 

164' - 
293 

0.0147 ' 

0.0324 

N/A .' . 
' NIA' 
203 
4.08. 

. 0.m182 
O a Y a  

' NIA 
NIA 

. ,- 0301 
0 . W  

O.Mo(m0 
O.CpJJS% 

NIA 
NIA 

0301 
0.0842 

O.MmS% 

, . NIA 
NIA 

0301 
0.0634 

o.Mo(mLl 

O m Y J i l O  
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APPENDIX A-11 

MICROBOARD PRESS STACK 11 (DEF-I) 



, '  ALDEHYDES/KETONES TEST RESULTS 
0 9 1  

b 
P M  Weyerhaeuser Company, Moncure, NC 

SAMPLING LOCATION Microboard Press Stack 1 I (WEYCO LD. DEF-1) . .; 

Q .,. . _  .. 
. I  

Test Date 

4 Run Stan & Finish Times 1635-1753 1810-1927 -1421-1539 . 
Net Tiversing Poinu - --z> 24 24 

. .. ., Theta Net Run Time, Minutes 72 72 72 

- , Dia . NovleDiameter,Inches 0.282 

CP Pitot Tube Coefficient 0.84 

Y Dry Gas Meter Calibration Factor 1.006 

Pbar Barometric Pressure, Inches Hg 30.070 

Delta H Av Pressure Differential of 
brifice Meter, Inches HZO 

1.536 

Vm Volume of Metered Gas Sample, Dry ACF ' 43.685 . ' 
rm Dry Gas Meter Temperature, Degrees F 95 

Vm(std) I Volume of Metered Gas Sample; Dry SCF* - . 42196 

Vlc Total Volume of Liquid Collected 
in Impingers &Silica Gel, mL - 34.1 

v w .  Volumeofwate; Vapor. SCF* 1.605 

%H20 Moisture Conrent, Percent by Volume 3.7 

%C02 ' Carbon Dioxide, Percent by Volume, Dry 0.0 

Mfd Dry Mole Fraction ' , 0.963 

' %02 Oxygen, Percent by Volume, Dry 20.9 

%CO+N2 CO + N2, Percent by Volume, Dry ' 79.1 

Md Gas Molecular Weight, Lb/Lb-Mole, Dry 28.84 

Ms Gas Molecular Wight ,  Lb/Lb-Mole, Wet. -28.44 

-- Pg . FlueGasStaticPressure,i~hes~O - . . -0.2 

Ps Absolute Flue Gas Pressure, Inches Hg - m.06 
.-" Flue Gas Temperature, Degrees F 111 

Delta-P Average Velocity Head, Inches H20 0.1842 

: A  StacwDuct Area, Square Inches 855 

. ,. . 
. .  U C Z X 3  

vs Flue Gas Velocity, Feet per Second 25.19 

- . - - . - - _.-. - -~ ~ Qsd . Volumetric Air Flow.Rate,-Dry SCFM~.. .. .~ .. 8.02%:~. .. 

_-. . Qaw Volumerric &r Flow &te, Wet ACFM . . . . . .  8,978_-_ . 

.: %I Isokiedc Sampling Rate. Percent 100.0 

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

0.282 

0.84 

1.006 

29.850 

1.162. 

39.359 

91 

37.935 

33.5 

isn . .  
4.0 

0.960 

0.0 

20.9 

79.1 

28.84 

28.41 

-sii3 -0.11 

29.,84 

Ill 

0.1379 

21.88 

a55 

6.906 

7,798 

1045 

(continued next page) 

0.282 

0.84 

1.006 

29.900 

- 1.221 

40.844 

97 

39.050 

20.1 

0.946 

2.4 

0.976 

0.0 

20.9 

79.1 

28.84 

2838 

-0.11 

29.89 

115 

0.1557 

23.25 

855 

7,420 

8286 
100.1 
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ALDEHYDESKETONES TEST RESULTS 0 9 2  

30 
25w 
4463 
lam5 

027533 
0.6070 

- 44.1 
395 
368 

om06 

0.m1 

S6l 
88 

81.9 . 

a00431 

ami 
0.- 
0.mu 

58 
1.121 
1.045 ' 

0 . m  ' 

Y) 

o& pa hour a& 
1.rmO poundt pa hour 

AaALDEHYDE 
Formula Weinbk IMt--mole 44.1 

' c3 _. 0.42938 
0.9466 

44.1 . 
: 467 - 
a?. 

opclr 
amSa 
0.01174 

. 561 
80 

iz3 
0.0310 
0 . m 1  
0.oOu)l 

0 - 

. 

. .  

W& pcr hour 
pouda pa hour 

Famula Weigh4 IMt-moIe 
AaOLEIN 

Calrhwei* mipqpamr 
Irg pa dy ud. ab* mclcr. 
ppm byml- hy 
kilopun pa hour 
pour& pa hour 

Formula Weighs IMb-mole 
awl Weight. micmg;lrm 
~rg pcr dy M. cubic m e t e  

kiiopnu pcr hour 
pounds pa hour 

Formula Weighs IMb-mole 

AmOh'E  

ppm bymlnnc. hy 

PROPIONALDEHVDE 

cam weight. micmgann 
~.ppdyud.cub*mte 
ppm by.vol= hy - 
kilopun pcr hour 

0.01ou 

S61 
264 
X!l 

0.aaOl 
0.00664 

0.0947 

58 
619 
518 

02148 
O.OCI?J7 
0.01558 

581 
25 

20.9- . 
O.oaa81i 
0.- 

70 

64.4 

0.oOogF) 
0.03194 

R1 
153 

n 
ami 

58 
8m srs 

03Ou 
0.00915 
O.rn18 

5B1 581 
1 

0.W 
O.Mm74 

..: O.Oo(13114 
aMoozsi 

~ 70 
45 

40.7 
0.0140 

O.aMS13 
0.03113 

pouda pcr hour 
CROTONAIDEHYDE 

Farmula Weight. 1Mb-mole 
Cawl Weight. mkmgann 
wgpadyud,cubkme~a* 

kilogann pcr hour 
pounds pa hour 

Formula Weight, IMb-mole 

ppm bymlnnc. hy 

n-BVTYRAU)EHYDE 

cawl weight. mianglann 
Irg pa dry ud. cubic mCICT. 

ppm buwlnnc. Ory 
kilopnm pa hour 

70 
46 

423 
0.0147 

0.MOsm ' 

o.mn1 

R1 
139 
129 

0.m 
0.00152 
O.OXT3 

R1 
m 
117 

~~~ 

UB 
0.0427 
0.03175 

0.0389 
0.00147 
0.00324 

711 
27 

2A.4 
0.CaslS 

0.mmOB . 
OmM79 

0.00385 

R1 72.1 
28 

261 
-0 

0.000306 
a m 7 4  

. .  2 . . .  . 
' . .  . .  ..:.: : ..;?m 

pouda pa hour ' i W  

. .  . -a' .e 
.. . . . .  

k i l o p u n  pabour & , , O . ~ i  
-. 
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ALDEHYDES/KETONES TEST RESULTS 0 9 3  

. 
. .  CalChW.' ' aim 

p g p c r d r y e w  
- ppmbyml- hy 

p o w  pcr hour 

Catch weight. mimglams 
. .  pgpadrymysld.cubicrnIcr. 

ppm byvol-. hy 

. -. Wogams pa how 

VALFRALI)EHYDE 
Formula Weight, IMb-mok 

kilogams pa hour 
pour& pcr hour 

0-'IDLUALDEHYDE 
Formula Weight, IMb-mole 
Catch Weight. mkropnu 
pgpcrdryscd .cub icme t~  

. .  

. Qpm byvolume. hy . . kilopalmpuhour 
pour& p a  hour 

Formula WcighL IMb-mole 
Catch Wcighl. mkropnu 
. pg pcr dry dd. cubic met=* 

m/p-TOLUALDEHYDE 

PPm by vo1- OrlL 
poU& pcr how 

HEXALDEHYDE 
Formula Waghg IMb-mole 
Catch Weight. mimglama 

- 
kilogams pa hour 

pg p a  *.d. cubic mete 
PPm bymlm Dry 
kilogams pa hour 

- poundr pcr hour 
ZS-DlMETHYL B P I W E H Y D E  

Formula Weigh4 IMb-mole 
Calcb weight. miLmplm 
pgpcrdrydy:cUbicmclcr. 
ppm byvol- hy 
t i l o p n u  pa how 
pouodr pcr bour - 

. 106 
a 7  

O.CU478 
0.00Kl 
a m 7  

m 
118 

0.- 
0.00139 

861 
-130 
u6 

O.(NoI  

861 
199 
1Bo 

86.1 

.217 
+ ,233' 

0.o6060 . O.M& 
O.OWZ7 
O.WS00 

0.00171 
OSV377  

1203 
14 

. 1l.7 
O.OUZ34 

O.ay)L@J 
. a m  

m2 
7 

1202 

uaz 
n 

61.1 
0 . o m  

ua2 
81 

- N  
..,, . .. ..... : . .  ~ . : a o I ~ , .  

.: .. , '  ..,. ,.,, .... . .. .... .. .:.:. amw': 
.... . . :.:'::a00130 

.., . 0.aYYm 
0.001a4 

1ob.16 
m 

100.16 
632 
yL8 

0.14129 ~ 

0.m690 
0.0ln: 

134 

100.16 
418 
37s 

0.osCnS 
0.00477 
0.01M1 

m 
0.M567 
0.0(1316 
0 . W  

,134 
..... ..i41.. 
. .: .y3 
(100616 
O.WO47 

.0.00103 

IS 
14.0 

0.00251 
O.cIml64 
O . a m 6 1  



1 -  

. r. 

9602 Oxygen, Percent by Volume, Dry 20.9 20.9 20.9 

96CO+N2 CO + N2,Perccnt byVolumc,Dry 79.1 79.1 19.1 

Md Gas Molecular Weight, LbLb-Mole, Dry 28.84 28.84 28.84 

Gas Moleplar Weight, LbLb-Mole, Wet 28.50 28.56 28.53 

3 7  Flue Gas Static Prcuure, Inches H20 -0.11 -0.11 -0.11 
- a- 

Ms 

- 
PS Absolute Flue Gas Pressure, Inches Hg . . 30.06 29.84 29.89 

110 

-. ,Average Velocity Hea& Inches H20 0.2152 O.'lSSe 0.1910 

. vs Flue Gas Velocity, Feet per Second 27.24 25.54 25.65 

-.  7 \ -' FlueGas-ature,DegrccsF - . . . .  . 113. - -  .. - 108 
L 

.. _- " 

PMlO & CONDENSIBLE PARTICULATETEST RESULTS * 0 9 4  

1 
I 

0 c z - e -  Weyerhaeuser Company, Moncure, NC 

. .  
. .  

. ., 

0 -  
SAMPLINGLOCATION Microboard P r e s  Stack 11 (WEYCO LD. DEF-1) 

. .  
L-3 

. .  
- 

Theta 

Dia 

. . c p  

Y 

Pbar 

Delta H 

. .  
.- 

- .. Vm . 

tm 

Vm(std) 

VlC 

v w  
96m 

-- 

. Mfd 

%C02 

0 BP11-t-2-2 MBPll-M201AR02-3 

Test Date . .. 9/19/92 9 n 1 m  9 m 2  

Run Start & Finish Times 

Net Traversing Points -I 

Net Run Time, Minutes 

Nople Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas pe te r  Calibration Factor 

Barometric Prwure, Inches Hg 

Av Pressure Differential of 
brificc Meter, Inches H20 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees-F 

Volume of Metered Gas Sample, Dry.SCF* 

Total Volume of Liquid Collected 
in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF. 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

- - 
m 

~~ ~ 

.. 

1044-1513 

- 12 
221.5 

0.23 

0.84 

1.006 

30.07 

0.74 

. .  

' 103.m 

902- 1240 

12. . . 
.c 

,205  - . 
0.23 

0.84 

1.006 

. .29.85 

0.74 . 

94.m 

906- 1309 

12 

234.25 

.- 0.237 

0.84- 1 

1.006 ~ 

I 

0.74 I 

I -- 

I 

' 29.9 

108.722 1 
98.927 91.735 105.564 I 

67 52 -66 

. ,  
3.107 i 3.154 . 2448- 

3.1 26 2.9 

0.969 0.974 0.971 
. 

0.0 , ' 0.0 0.0 

.fr 
A StackIDuct Area, Square Inches 

Qsd Volumetric Air Flow Rate, Dry SCFM. 

855 855 855 

8,113 8,223 8,217 

Qaw Volumetric Air Flow Rate, Wet ACFM 9,708 9,102 9,142 

- %I . . .  Isokinctic Sampling Rate, Percent .. . . . .  105.5 . ... . 1120 1129 
.... .~ . . -  ~ .. - __ . . . - 

-. 68 Degrees F -- 29.92 Inchu of Mercury (Hgb- (Continued Next Page) . - 



0 9 5  PMlO 8 CONDENSIBLE PARTICULATE TEST RESULTS 

MBPll -MZOIIVN)Z-I M B P l l  -M201AR02-2 MEPI1 -MZOIAR02-3 

PMlO RESULTS: 

YCYC Stack Gas Viscosity 189.2 o. 188.5 
c C . z l 3 ,  

187.8 

as PMlO Flow, at Cyclooe Conditiom, ACFM 0.498- 

DSO Din of Panicles in Cyclone, Microns 9.6 - 
0 

Particulate Catch, 

m e  c PMlO, Grams 0.0018 

D PM10, Grams - 0.0058 

Non-extractable Condcnsibles, Grams -. 0.0119 

- Extractable Condensibles, Grams 0.0032 . 

. . PMlOEmissions: 

Including extractable/non-extractable condensibles 
GrDSCF . Concentration, Grains/DSCP, 
K h r  Emikion Rate, Kiligrams/Hour 
Lb/Hr . Emiuioo Rate, Pounds/Hour ’ 

Includjog only non-extractable condensiblcs 
Concentration, Grai ns/DSCF’ - 
Emission Rate, KiligraawHour 
Emission Rate, PoundrJHour 

- 

Without coodeosiblcs 
Concentration, Grains/DSCF* - 
Emission Rate, KiligrauwHour ’ 

Emission Rate, P o u n W o u r  

Total Paniculate Emissions lIncludes PMiO): 

Concentration, Graios/DSCF* 
Emission Rate, KiligrauwHour 
Emission Rate, P o u n W o u r  

Particulate Fractionation: 

%>PM10 D PMlO, % 
4bcPM10 <.PMlO, % 

. o.w2&2- 
’ 0.0892 

0.197 

0.00214 
0.0723 
0.159 

o.ooo281 
0.00951 
0.0210 

0.p354 
0.120 
0.264 

9 . 6  
74.4 

. . . 

. - . .. . . 

0.4% 

9.7 

0.0073 

0.0050 

0.0089 

O.OOO9 

0.00288 
0.0919 
0.2d3 

0.00272 
0.0715 
0.192 

0.00123 
0.0392 ’ 

0.0865 

0.00372 
0.119 
0.262 

22.6 
77.4 

0.501’ - 

9.6 

0 . m  

0.0038 

0.0055 

0.0127 

0.00295 
0.0943 
0.208 

0.00110 
0.0350 
Q.0772 

o.om92 
0.00934 
0.0206 

0.00351 
0.112 
0.247 

€ 

15.8 . 
84.2 
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- APPENDIX A-12 

MICROBOARD PRESS STACK 12 (DEF-3) . _  



.i 

..i . .  ' x. 
PLANT: Weyerhaeuser Company, Moncure, NC 

: SAMPLING LOCATION: Microboard Press Stack 12 (WEYCO I.D. DEF-3) 
. .  , .  
" . :  - 0 

I :  - MBP12-MQ311-;- ..'%?f%-Il-2-MBPl2-MQ311-3 
1 

.. . . - - - - - - - ----+-< - - - - - i 
9-19-92 , 9-21-92 9-22-92 . 

.- ------? 
.-.. +&ate 

D 

Run Stan & Finish Times c-1: .~-- 1754 1810-1927 1421-1539 

. Net Traversing Poinu 24 24 24 

. . . 7 2  

0.270 
- - Theta Net Run The, Minutes- - . o - .  

Dia N o d e  Diameter, Inch& 
7 2 -  72 

0.270 . ' 0.270 

CP Pitot Tube Coefficient 

Y 

Pbar Baromeuic Pressure, Inches Hg 
Delta H Av Pressure Differential of 

Dry Gas Meter Caliiration Factor 

&ifice.Merer, Inches H20 

0.84 0.84 0.84 

1.OOO 1.OOO 

. 30.070 29.850 . 29.900 

2.198 . 2.152 2.256 

" 1 .OM) 

.. 

Vm Volume of Metered Gas Sample, Dry ACF 56358 53.898 52.293 

tm Dry Gas Meter Temperature, Degrees F 97 95 95 

Vm(std) Volume of Metered Gas Sample, Dry SCF* . 53.973 '. 51.416 49.987 

Vlc . Total Volume of Liquid Collected 
in Impinges &Silica Gel, mL 

36.9 37.0 30.7 

v w  Volume of Water Vapor, SCF* 1.737 1.742 1.445 

%H20 Moisture Content, Percent by Volume . 3.1 3.3 2.8 

Mfd .. . Dry Mole Fraction 0.%9 0.967' 0.972 

%C02 Carbon DioAde,'Percent by Volume, Dry 0.0 0.0 . 0.0 

: %02 Oxygen, Percent by Volume, Dry 20.9 20.9 20.9 

-,: - 

. . -.- 

. 

- 
i . 4  

. .  

. .  

%CO+N2 CO + N2,Percent byVolume,Dry 

Md Gas Molecular WeightrLb/Lb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

Flue Gas Static Pressure, Inches H2O 

Absolute Flue Gas Pressure, Inches Hg 
pg 
Ps 

Is . RueOas  Te rnpeawe ,  Degrees F 

Delta-P Average Velocity Head, Inches H20 

vs Flue Gas Velocity, Feet per Second 

A StackDuct Area, Square Inches 

Qsd 

- Qaw -. 

Volumetric Air Flow Rate, Dry SCFM' 

. Volumetric Air Row Rate, Wet-ACFM----- .. - - - . .. . - - .~ - .  

%I lsokinetic Sampling Rate, Percent 
-. . . - -. 

68 Dee. F(2O C) -1.29.92 In. Mercury 

79.1 79.1 

28.84 28.84 

2850 0 28.48 

-0.25 -0.2 

30.05 29.84 

112 11- 

03521 03440 

34.84 3454 

855 855 

11,147 10,968 

12,417- . .- 12310 . __ - ... ~ . . .  

. -  
lo05 973 

(continued nen page) 
~. .. -. - . . . . . . 

79.1 

' 28.84 

2854 

-0% ' 

&9.89 
--J 

116 

03591 

3537 

855 

11314 

12.606 

925 
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EMISSION RESULTS: 
FORMALDEHYDE 

30 30 
47,711 3535  

pg per dry std. cubic meter. 31,214 - 24205 

' ,. Formula Weight, Ibnb-mole ' 

C a d  Weight, micrograms 

ppm by mlume, hy z.mo . 19.409 

oounds Dcr hour ''--1.3034L-03945 

I 

. kilogramqm hour c--q==-----a&+ 

po&Q pe; hour 
ACETONE 

Foioula Weight, Ibllb-mole 
Catch Weight, micrograms 
pg per dry sd .  cubic meter. 

kilOWdm6 mer hour 
ppm by mlume, W .. 
pounds per hour 

PROPIONALDEHYDE ~ ~~~- 
Formula Weight, Ibllb-mole 
Catch Weight, micrograms 
pg per dry ad. cubic meter. 

kilograms per hour 
pounds per hour 

Formula Weight, Ibllb-mole 
Catch Weight, micrograms 
pg per dry std. cubic meter. 
ppm by mlume, W 
kilograms per hour 
pounds per hour 

Catch Weight, micrograms 
pg per dry std. cubicmeter. 

kilograms per hour 
pounds per hour 

M E I H n E I H n K E T O N E  
Formula-Weight, IhAb-mole 

ppm by mfume, W 

CRMONALDEHYDE 

n-BUTYRALDEHYDE 
Formula Weight, Ibllb-mole 

ppm by volume, Dry 

cs Catch Weight, micrograms 
pg per dry sad. cubic meter. 
ppm by mlumc, W 
kilograms per hour 
poun& per hour 

Estimated catch weighi 

- 44.1 '- 

517 
44.1 
549 

338 377 

0.00641 o.mm 
0.1645 ' , 02057 

0.01412 0101549 

56.1 
136 

0.0382 
0.00169 
0.00372 

p . 0  

56.1 
125 

85.8 
0.0368 

0.00160 
0.00353 

58 58 
713 1,407 
466 966 

0.1935 0 . m  
0 . W  0.01801' 
0.01948 o.mwo - 

58.1 58.1 

'0.0000Ua.. 

70 70 . 
41 52 

26.8 - 35.7 
0.009p 0.0123 

O.OOO508 O.OOO666 
0.00112 0.00147 

72.1 f;ll 
124 182 

81.1 - 0.0271 
1% 

0.0417 
0.00154 O.OU23.3 
0.00339 0.005 14 

Q . .. 

30 
48414 
34,150 
27384 

0,65072 
. 1.4346 

. 44.1 
600 
424 

'02312. 
O.Oo808 
0.01781 ~ 

. 56.1 
129 

91.1 
0.0391 

0.00174 
O.oou13 

58 
876 
619 

02567 
0.01179 ~ 

0.O2600 

58.1 
4 

2.83 
.r 

0.00117 
o.oooo538 
0.000119 

70 
34 

24.0 
0.008LS 

0.000458 
0.00101 

72.1 
128 - 90.4 

0.0302 

O.Oo380 
-, o.qo172 

c 
393. 24.7 24.7 

ooosrs O.MW.5 
":O.doo0744 o.ooo461 0.000471 
....... .:iO.am164 ....., .... ... .., 0.00102 - .- 0.00104 
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ALDEHYDESMONES TEST RESULTS 
MBPIZ-MoOll-1 MBP12-MW11-2 

EMISSION RESULTS 
BENZALDEHYDE 

Formula Weight, IbAb-mole 106.1 106.1 
C..::h Weight, micrograms 118 1% 

n2 lk. 
0.01750 0.02398 

p i  9c.r dn.st$ cubic meter. 
ppm by hiume,  Dry 
kilograms per hour 0.00146 0.00197 
pounds per hour 0.00322 0.00435 

Formula Weight, IbAb-mole 86.1 86.1 
Catch'Weight, micrograms c:-.-> 103 ---lfg, 

67.4 e . 3 if 
o.om Ppm bywlume, hy 

kilograms per hour 0.0012a -. 0.00215 

Formula Weight, IbAb-mole 86.1 86.1 
. Catch Weight, micrograms 135 . - 334 

fig per dry ad. cubic meter. 88 229 
ppm by volume. Dry 0.02468 0.06409 

, 

ISOVALERALDEHYDE 

pg per dry ad. cubic meter. 

pounds per hour 0.00281 0.00474 
VALERALDEHYDE 

kilograms per hour 0.00167 0.00427 
pounds per hour 0.00369 0.00942 

0-TOLUALDEHYDE 
Formula Weight, IbAb-mole - 1202 1202 

PPm by volume, Dry 

Catch Weight, micrograms 
pg per dry ad. cubic meter* 

kilograms pcr.hour 
pounds per hour 

Formula Weight, IbAb-mole 
mlp-TOLUALDEHYDE . 

1202 . - 1202 
71 

pg per dry ad. cubic meter. . .  . 48.8 
PPm by voIUme, Dry 0.00976 
kilograms per hour '0.00103'. 0.000909 

Catch Weight, micrograms .. . 

pounds pei hour 
HEXALDEHYDE 

Formula Weight, IbAb-mole 
Catch Weight, micrograms 
pg per dry std. cubic meter 

. ppm by volume, Dry 
kilograms per hour 
pounds per bour 

Formula Weight, IbAb-mole 
Caich Weight, micrograms . 
pg per dry std. cubic meter* 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

25-DIMETHYL BENZALDEHYDE 

x -- j . .. - -_ Estimated catdl wight. 

0.00227 0.00200 

106.1 
183 

' 129 
0.02931 
0.00146 
0.00543 

86.1 
153 
108 

0.0302 
0.00206 
0.00454 

86.1 
213 
150 

0.04204 
0.00287 
0.00632 

1202 
3 

2.12 
O.ooo42.4 
O.wo0404 
0.00008W 

1202 
100 

70.6 
0.01414 
0.00135 
0.00297 . 

- 

. .  
100.16 '100.16 - 100.16 

316 892 495 
207 613 350 

- 0.04965 0.14713 0.08398 
0.W392 0.01142 0.00666 
0.00863 0.02517 0,01469 

134 134 134 

09" 

4' - >: - 
All catch wights arc leu than the minimum detection limit (MDL). Value presented calculated using 1R MDL for each catch wight. . -  

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

. .. < 

. .- 
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PM10 8 CONDENSIBLE PARTICULATE TEST RESULTS . .  

P m  Weyerhaeuser Company, Moncure, NC 

SAMPLINGLOCATION Microboard,Pres Stack 12 (WEYCO LD. DEF-3) 
l \--j 0 

./ 

Vm Volume of Metered Gas Sample, Dry ACF - 106.928 - 115.477 -102.9s 

~. . tm Dry Gas Meter Temperature, Degrees F . 98 95 a9 

- Vm(std) =~ Volumc:of Metered Gas Sample, Diy SCF. 101.816 ~ 109.724 98.725- 

. .  

- 

-. 

Tut Date 

MBPIZ-MMIAROI-I MBP12-MMtAR02-2 MBP12-M201AR02-3 , 
9t19m 9/21192 9 m 9 2  I - - -  

c-  . . / .-. 
- 

. 230.75 

. 0.200 

Net Traversing P o i n e -  12 12 

Theta Net Run Time, Minutu 231.00 255.54 

Dia Nozzle Diameter, Inchu 0.200 0.200 

Run'&< &?%ish T i m u  1041-1528 858- 1325 

CP Pitot Tube Coefficient 

Y Dry Gad Meter Calibration Factor 

.Pbar Barometric Pressure, Inches Hg 

Delta H Av Pressure Differential of 
brifice Meter, Inchu H20 

0.84 

1.OOO 

30.07 ' 

0.69 

0.84 0.84 

1.OOO 1.OOO 

-29.85 . 29.9 

0.68 , ' .0.67 . 

%H20 .Moisture Cootent, Percent by Volume 2 9  

Mfd Dry Mole Fraction 0.971 

%CO2 Carbon Dioxide, Percent by Volume, Dry 0.0 

7602 Oxygen, Percent by Volume, Dry 20.9 

Md Gas Molecular Weight,LbEb-Mole, Dry 28.84 

?bCO+N2 CO + NZ, Percent by Volume, Dry 79.1 

Ms . Gas Molecular Weight, LbEb-Mole, Wet 28.53 

28 3.4 *. 
Q.972. . . 0.966 

0.0 0.0 

20.9 . 20.9 

79.1 79.1 

28.84 28.84 - 28.54 28.41 

p.3 Flue Gas Static Pressure, Inches H20 -0.14 -0.20 -0.20 

PS Absolute Flue Gas Prcssure, Inches Hg 30.06 29.84 29.89 

ts ~ A u c  GasTemperaturc, Degrccs F 

Delta-P Average Velocity Head, Inches H20 0.4371 0.4035 -' ' 0.3319' 

. .  

> ---Lll,_ e'- -~ 

.._: w Flue Gas Velocity, Feet per Second . .~ 38.83 37.32 33.9 

QSd Volumetric Air Flow Rate, Dry SCFM. 12,426 1 1,942 10,778 

Qaw Volumetric Air Flow Rate, Wet ACFM 13,839 13,Ml 12,oSz 

.. . %I Isokinetic Sampling Rate, Percent 96.6 97.9 108.1 

114 110 ' 
Gzza 

- . .  

A StacWDuct Area, Square Inches a55 855 855 

. . .  

.- . 68DegrcesF-- 29.92InchesofMcrcuty(Hg). ( C o o t i n u c d N e x t ~ ~ ~ ~  . 

I.-A*-p1 . d l d . m b l h p ~ V l D . I ~ ~  

~~ ~ 
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PMlO 8 CONDENSIBLE PARTICULATETEST RESULTS : C 1  

MBP12-M20IM202-1 MBPlZ-M201A1202-2 MBP12-M201AR02-3 

PMlO RESULTS: 
'~-h 
Si& Gas Viwarity 189.0 189.0 

0 
,uEye 

QS PMlO Flow; at Cyclone Conditions, ACFM 0;491- 0.478 
. .  

DSO - Dia of Panicla in Cyclone; Microns 9.8 . 10.0 

QI Partienlate Catch. 

- 
' mg < PM10, Grams 0.0058 

> PMlO, Grams 0.0152 

Nonhxtractable Condcnsibles, Grams 0.0188 

Extractable Condensibla, Grams . 0.0023 

PMlO Emissions: 

. Including caractable/non-udractable condensibla .- 

Concentration, grains/DSCF* . 0.004MI 
0.197 

grlDSCF 
kgmr . Emission Rate, kilogramhour ' '  

.lb/hr . Emision Rate, poundsmour 0.434 

-Including only non-extractable condensibles 
Concentration, grains/DSCF* 0.00373 
Emission Rate, kilogramsbour 0.180 

0.397- - Emission Rate, poundsmour - - . 
. Without condensibles 

Concentration, graids/DSCF* 0.000879 
Emission Rate, kilogratns@our 0.0425 

-. Emission Rate, poundsmour 0.0936 

Total Particulate Emissions lIncludcs PMlO): 

Concentration, grains/DSCF* 
Emission Rate, kilogramsiltour 
Emission Rate, poundsmoui 

. 0.00638 
0.308 
0.679 

Particulate Fractionation: 
- 

%>PM10 w PMlO, %- czz3 36.1 - 
%<PM10 < PM10,% - 63.9 

0.0295 

0.0147 . 

0.00% 

0.00356 . 
0.165 
0.364 

0.00302 
0.140 
0.309 

0.000956 
0.0444 ' 

0.0979 

o.mm 
0.358 
0.789 

189.1 

0.480 

10.0- *t- 

0.0026 . , 

0.0112 

,- 0.0091 

0.0011 

0.00200 
0.0838 
0.185 

0.00183 
0.0766 
0.169 

0.000406 
0.0170 - 
0.0375 

0.00375 - 
0.157 
0.346 

53.8 46.7 
46.2 53.3 Y=) 
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ALDEHYDES/KETONES TEST RESULTS 

-7 C c " 5  
' P L A "  Weyerhaeuser Company; ivioncure. NC- 

' '+: SAMPLING LOCATION Microboard Press Stack 13 (WEYCO 1.D. DEF-5) 
LZ-2 0 

. .. .. .,! 

. .  

. .  Test Date 

Run Stan &Finish Times q c >  1635-1751 1810-1923 - 
Net Traversing Poinu 12 12 

Theta Net Run Time, Minutes 72 72 
9 

9 

Dia Node  Diameter, Inches 0270 0.270 

CP Pitot Tube Coefficient 

Y DGGas Meter Caliiration Factor 

Pbar Barometric Pressure, Inches Hg 

0.84 0.84 

0.996 0.996 * 

30.070 29.850 

103 

.sL1 

0 

MBP13-MOOIE-3 3 - - - - - - - - 
* .  9-P-92 

1421-1536 

12 - 
72 

0.270 

0.84 

0.996 

29.900 

Delta H Av Pressure Differential of . 1.668 1.614 

' Vm Volume of Metered Gas Sample, Dry ACF 4931 ' 48.625 

bnlice Meter, Inches H20 ' 

tm Dry Gas Meter Temperature, Degrees F 94 90 

Vm(std) Volume_of Metered Gas Sample, Dry SCF' 47.204 46547- - 
~... 

- 
Vlc Total Volume of Liquid Collected ' 43.1 32.7 

'> v w  -Volume of Water Vapor, SCF* 2.029 1539 

%H20 Moisture dontent, Percent by Volume ' 4.1 ~ 3.2 

in Impinges & Silica Gel, mL 

" Mfd Dry Mole Fraction 0.959 0.968 

%C02 Carbon Dioxide, Percent by Volume, Dry 0.0 0.0 

%02 Oxygen, Percent by Volume, Dry 20.9 20.9 

Md Gas Molecular Weight, LbLb-Mole, Dry- 28.84 28.84 

Gas Molecular Weight, LbLb-Mde, Wet 28.40 28.49 

Ps Absolute Flue GG Pressure, h i h a  &-:/ . 30.06 29% 

IS Flue Gas Temperature, Degrees F ,a 110 . ' 109 

vs Flue Gas Velocity, Feet per Second 30.19 30 

A Stack/Duct Area, Square Inches 855 . 855 

79.1 - %CO+N2 CQ+ N2, Percent by Volume, Dry 79.'l 

0. 
Ms 

-0.13 - Flue G ~ S  static ~ r p x ~ ~ ~ n c h e s . ~ i ~ p ~  ~c=? -0.12- . -i , . pg 

, - 4  

. .  Delta-P Average Velocity Head, lnches H20 0.2645 0.2607 
, 

... . - . . . . . . ~ ~. - -  
I .-. Qsd Volumetric Air Flow Rate, Dry SCFM' . . 939l .. . 9579. ~. 

I -Saw.. . . Volumetric Air Flow Rate, Wet ACFM . - ~ 10,760- . . .- . 10,692 

%I Isokinetic Sampling Rate, Percent 1m.l 100.8 1 :  
I .  

1.719 

51.291 

101 

-48200 

243 

1.144 

23 

0.977 

0.0 

20.9 

79.1 

2859 

-0.13 - 
29.89 . 

118 

0.2819 

3137 

855 

9Q60 

11,180 

100.4 

1 , 68 Deg. F (20 C) -- 29.92 In. Mercury 
I :  

(continued nexi page) 
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ADLEHYDESKETONES "Em RESULTS 

--7 c"" UBPIS-umii-i mn3-umii-t 
l3MIS;II-r" RGSULA- . "..-+=z3 

FORMALDEHYDE 
hn Formula Wetchl. IbAb-mole 
Ir l  Catch Weight;micrograms 
a@cm 
p p m d  ppm by volume, Dry 
k y l r  kilogram. per hour 
1 blhr wound. per hour 

pg pa drystd. cubic meter* 

ACETALDEHYDE 
Formula Weit?KEi%=~ole - .  .~ 
Catch Weight, micrograms 
pg perdrysid. cubicmeter. 

kilograms per hour 
pound. per hour 

- - ppm by volume. Dry 

ACROLEIN - Formula Weight, IbAb-mole 
Catch Weight, microgram 
ag per drysld. cubic meter. 
ppm by volume. Dry 
kilograms per hour 

. pound. per hour 
ACETONE 

Formula Whght, Ibnb-mole 
Catch Weight. micrograms 
pg per drystd. cubic meter. 
ppm by volume. Dry 
kilograms per hour 
pounds per hour 

Formula Weight, IbAb-mole 
Catch Weight, micrograms 
pg per dry $Id. cubic meter* 
ppm by volume, Dry 
kilograms per hour 
pounds per hour 

Formula Weight, IbAb-mole 
Catch Weight. micrograms 
&g per dry std. cubic meter. 
ppm by volume. Dry 
kilograma per hour 
pounds per hour 

Formula Weight. Ibnb-mole 
Catch Weight. micrograms 
ag per drysld. cubicmeter* 
ppm by volume, Dry 
kilograms p r  Kour 
wun&peruhovr 

Formula Weighi;ibiib-=.a!/ . 
Catch Weight, micrograms 
Irg per dry sld. cubic meter' L3 
ppm byvolume. Dry 
kilograms per hour 
pounda per hour 

PROPIONALDEHYDE - 

CROTONALDEHYDE 

n-BUTYRALDEHYDE 

0 a- 
e - .  hiiii"=mii./? KET-oNE- 

30 .* -30 
40.570 a 28.569 
30348 21,673 
24.335 . cp 17.379 

0.495 0.35276 
1.0911 0.7777 

44.1 
413 
354 

0.1930 
0.00S77. 
oaizn 

56.1 
. 129 

96.5 
0.0414 

0.00l.57 
0.00347 

44.1 
470 

0.00560 
0.01279 

- 56.1 
103 

48.1 
0.0335 

0.00127 
0.00280 

58 . 58 
569 979 
426 743 

0.1765 0.3080 
0.00694 0.01'209 

0.02665 0.01530 ' 
. .- * 

58.; 58.1 
7 1 - 

5 2 4 -  . . . . ::0;76. 

O.wOo854 ..... . . . : ' . . ' . ' o , ~ ~ ~ i  
0.00217 :.:O.w0314 

0.MH)lea ::. .i. .i:::o.oooon2~' 

70 70 
65 51  

48.6 38.7 
0.0167 0.0133 

0.000793 0.000630 
0.00175 0.00139 

- 72.1 721  
151 
113 

0.0377 

- -  o.wo6 

7 2  1 
.. .. ... . .. .. ::. : :: ... .1; 

. . . .  . . 3 2  
o.00125 

0.0000610 
, ~0.'0001345 

~. 

Q 

146 
111 

0.0370 
0.00180 
0.00397 

721 
36 

27.3 
0.00911 

0.000445 
0.000980 

or 

cj 
" 

I 
. 3 0  - 30.669 

.. 0.51904 
1.1443 

' 44.1 

. 289 

0.00490 
0.01080 , ' 

41.864 ''= 
c*.x;5- -de&l 

395 . + 

. ,, 0.1579' 

52.7 
0.0226 

. 0.000893 
0.00197 

. 58 
399 
292 

0.1212 
0.00495 
0.01091 

58.1 
26 

- 19.0 
, 0.00769 

0.000322 
0.000711 

70 
36 

26.4 
0.00906 

0.000446 
0.000984 

~~ 
~ ~~ 

.. 

c22bcT*7 
110 

80.6 
0.0269 

0.00136 
0.00301 - 

I .  

72.1 . 
27 

19.8 
0.00660 

0.000335 
O.oW738 
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ADLEHYDESKETONES TEST RESULTS 105 
YBn3--Yw11-1 MBPl3-MWll--1 YBn3-YWII -3 

\. EMISSION RESULTS: 
I . .  BENZALDEHYDE * -  - .- - 

Formula Weight. Ibllb-mole 106.1 106.1 , 106.1 
, . .  Catch Weight. micmgrams '- 107 143 Q 171 
, i. 

R_ 

pg per dry aid. cubic meter. 80.0 108 125 
ppm by volume. Dry 0.01815, 0.02460 * 0.02840 

, . I  

... .. 
kilograms per hour 
p u n &  per hour 

, .  

~. ISOVALERALDEHYDE 
. .  ~ Formula Weight, Ib/lb-mole 

. I  Catch Weight, micrograms 
fig per dry old. cubic meter. 
ppm by volume, Dry 
kilogram. per hour 
pounds per hour 

VALERALDEHYDE 
Formula Weight. Ibllh-mole 
Catch Weight. microgram. 
I rg  per dryatd. cubic meler' 
ppm by volume, Dry 
kilograms per hour 
paundsperbour 

0-TOLUALDEHYDE 

0.00131 
0.00288 

86.1 

72.6 
0.0203 

0.00118 
0.00261 

86.1 
116 

86.8 
0.02424 ~ 

0.00142 
0.00312 

97- 5 

0.00177 
0,00389 

. 86.1 
129 

97.9 
0.0273 

0.00159 
0.00351 

86.1 
280 
212 

0.05935 
0,00346 
0.00762 

0.00212 
0.00467 

86.1 -. 
120 

8?.9 
0.0246 

0.00149 
0.00328 

. 86.1 
142 
104 

0.02907 
0.00176 
0.00u18 

Formula Weighl. IbAb-mole 120.2 120.2 . 120.2 
Calch Weighl, micrograms 
pg per dry *Id. cubic meter. 
ppm by mlume, Dry 
kilogramr per.hour 

. .  pounds per hour 
m/p-TOLUALDEHYDE 

120.2 
'96 

. pg per dry std. cubic meter. 70.3 
0.01408 
0.00119' -' 

Formula Weight. IbAb- mole 120.2 . 
Catch Weight. micrograms 

- ppm byvolums, Dry 
kilograms per hour 
pounds per hour . 0.00262 

HEXALDEHYDE 
Fprmula Weight. IbAb-mole 100.16 ~ 100.16' 100.16 
Calch Weight. micrograms 245 666 370 
Irg +r dryald. cubic meler. . 183 505 27 1 

kilograms per hour 0.00299 0.00822 0.00459 
pounds per hour 

ppm by volume, Dry 0.04402 0.12134 0.06510 

0.00659 0.01813 0.01011 
2.5-DIMETHYL BENZALDEHYDE - 

-Formula Weighl.~bnb-mole - .  134 134' 
QICh* :- ~ UY *,.A$ , - ~ ~ ~ 4 : ,  .-8-p . '-65 
pg per drysld. cubic meter' :.10:5. A9.3 
ppm by volume. Dry 0.00188 0.00885 
kilograms per hour O.OOO803 

:.....:"- - - - - -  - - ~ -~ 

- 
--?> 

pouodr p q  hour 0.001769 . -. 
_I 

-. . .  

GtimnM mtsb -@L c- -.?"c, -> --.. 
All atsb vcishu are Icy Uun Ulr minimum dctmion limit (MDLI. Value prs lc lvd oku lntd  u i n g  rn MDLlor nch ntch vei&r I- '68DckP(ZOC)--29.911rMnsur)r 
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I PM10 & CONDENSIBLE PARTICULATE TEST RESULTS 

PLANT: Wcycrhackcr Companj, Moncure, NC 

SAMPLINGLOCATION: Microboard Press Stack 13 (WEYCO LD. DEF-5) 
-. 

. . I  
. .  . >  

c=3 .a . .  . .  

MBP13-MZ01AR02-1 MBP13-MZOIAR02-2 
. .  

Test Date 9/19/92 9n1m 

Run Start & Finish Times 1020-1518 858-1301 

, .  Net Traversing Points - Q 12 12 

Theta Net Run Time, Minuted . 2.283 238.m 

Dia Noale Diameter, Inches ' , . 0.200 0.200 

.. 
. .  

. . I  

. .  

CP Pitot Tube Coefficient 0.84 0.84 

Y '  Dry Gas Meter Calibration Factor 0.9961 0.9961 

Pbar . Barometric Prwure, Inches Hg 30.07 ,. 29.85 

Delta H Av Pressure Differential of '. 0.64 

Vm . Volume of Metered Gas Sample, Dry ACF '' . 111.118 

brifice Meter, Inches HZ0 - 

Dry Gas Meter Temperature, Degrees F -* 94 - 
~~ ~ 

~~ ~~ 

. tm . .  
. .  

.I Vm(std) Volume of Metered Gas Simple, Dry SCF' 106.069 

'VlC Total Volume of Liquid Collected' 
in'Impingers Br Silica Gel, mL 

v w  Volume of Water Vapor, SCF* 

71. . .  

0.65 

108.619 

90 

103.756 

I 

MBP13-M201A1102-3 

9/22/92 
904- 1258 

12 

228.50 

0.200 

0.84 

0.9961 

29.9 

0.65 , 
104.58 

89 

- 100.185 
~ ~. 

~~ 

56 . 67 

3.342 - . 2.636 3.154 ,, 

. %H20 Moisture Content, Percent by Volume 3.1 25 3.1 i 
Mfd . Dry Mole Fraction 

%do2 Carbon Dioxide, Percent by Volume, Dry . 

%02 Oxygen, Percent by Volume, Dry 

%CO+N2 CO + N2,Percent hyVolume,Dry 

Md Gas Molccular Weight,LbRb-Mole, Dry 

MS Gas Molccular WeighI, LbLb-Mole, Wet . - - a. 
-_  - . -  ---u .-L- - 

+---rg---CZXucGas.~tatic Pressure, Inmmo 
Ps - Absolute Flue Gas Pressure, Inches Hg 

-.. 
' .0.%9. 

0.0 

20.9 

79.1 

28.84 

n 28.50 

-0.13 

30.06 

. .  

0.975 

0.0 

20.9 

79.1 

28.84 

28.57 

-0.13 

29.84 

0.969 

0.0 

20.9 

79.1 . 

- 

28.84 

28.50 

-0.13 

29.89 - 
Q 

. .. . 1s Flue Gas Temperature, Degrm F - -:+- 108 Q 112 

0.2910 , -7 Delta-P Averagr.Ve!oc~~Hca~InchyHZO . , . C Q 1 3 W  .? :-: L r j . 3 : 6 3 . &  - c-.:_;4* 
VS 

A StacWDuct Area, Square Inched 

Qsd 

QfW 

Flue Gas Velocity, Feet per Second 

Volumetric Air Row Rate, Dry SCFM. 

Volurnernc Air Flow Rate, Wet ACFM 

~- %I Iaokinctic Sampling Rate, Percent 

31.73 855 I 3223 3295 

855 855 

10,3P 10,624 10,112 

11,481 1 1,743 11,- 

1128 -. 111.7 118.1 

I 
. 68 Degrees F - - 29.92 Inches of Mercury (Hg). (Continued Nut Page) 
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PM10 8 CONDENSIBLE PARTICULATETEST RESULTS 

! MBP13-M201AR02-1 MEpU-MZOIAR02-2 MBP13-M201AfZ02-3 
J -. PMlO RESULTS: ... 4 

. i I  . ucyc S(xii?~as~Virnity 188.9 188.9 

. .  Qs - PMlO Flow, at Cyclone Conditions, ACFM ' 0.476 ' 0.482 0.490 

D50 Dia of Particlu in Cyclone, Microns 9.9 9.9 9.8 

.. . . .  
im.6 . *3 ,tj, 

i kYm 

. .  
. ... 

L9 

Q 
Q 

- 0 
- Particulate Catch. 

mg . c PM10, Grams 0.00i2 0.0019 ' 0.0075 , .. 

-> PM10, Grams I 0.0052 0.m1 0.w40 

Non-extractable Condensiblu, Grams 0.01% 0.0137 0.0059 

Extractable Condcnsiblu, Grams - . 0.0071 0.0029 - 0.0024 

. .  

PMlO Emissions: ' 
. -  

Includingextractable/non-extractable condensibles - .- .~ 
gr/DSCF . Concentration. graindDSCF'. 0.00317 0.00275 . 0.00243 
k m  Emission Rate, kilograms&our 0.127 0.114 . . 0.0957 
lbmr . Emission Rate, poundsihour * 0.281 0.250 0.211 

-. 

' Including only non-cnractable_condensibles - 
' Concentration, grainslDSCF' 0.00214 0.00232 0.00206 

- -  Emission Rate, kilogramsmour 0.0858 0.0958 0.0811 
- Emission Rate, poundsihour - 0.189 - , 0.211 0.179 

. Without condeosiblcs 
Concentration, grainslDSCF. 
Emission Rate, kilogramJmour 
Emission Rate, poundsibour 

0.000175 o.ooo28 ' 0.00116 

0.0154 0.029 0.100 
O.Obnn,  0.0117 0.0454 

<. Total Paniculate Emissions lIneludes PMlOk 
~ 

11.00393 . 0.00396 0.00305 

0.347 . 0.360 0.264 

G i  
Concentration, graindDSCF' 

Emission Rate, poundsmour 
Emission Rate, kilogramsbour 0.158 0.163 ~ 0.120 

0 

Paniculate Fractionation: 
. .. 

> PMlO, 96 19.3 .n -- 
96>-?hllO 
%cPMlO c'PMlO, 96 80.7 

- ,... ,, 
I. 68 Degreu F -- 29.92 Inchu of Mercury (Hg). 

-. . . .. 

30.5 
69.5 

GI3 
m.2 
79.8 
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APPENDIX A-14 

MICROBOARD COOLING ROOM 14 (DEF-7) 
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ALDEHYDEWKETONES TEST RESULTS 1 0 9  

: PLANT Weyerhaeuscr Company, Moncure, NC 
0: 

'! SAMPLING LOCATION: Microboard C o o l i n ~ l a c k  I4 (WEYCO I.D. DEF-7) 
1 
! 

Test Date 

Run Start & Finish Times 

Net Traversing Points 

I . I  

-. i, 

. .  

Theta Net R u n  Time, Minutes 

Dia . Nozzle Diameter, Inches 

. cp ' Pilot Tube Coefficient 

Y 

Pbar Barometric Pressure. Inches Hg 

Delta H - Avg. Pressure Differential of 

Vm 

tm 

Vm(std) 

VlC 

Dry Gas Meter Calibration Factor 

Orifice Meter, Inches HZO 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume of Metered Gas Sample, Dry SCF' 

Toial Volume of Liquid Collected 
in lmpingers & Silica Get; mL 

: v w  Volume of Water Vapor, SCF' 

. .  

. ,  . %.H20" Moisture Content. Perrent by Volume 

M Id Dry Mole Fraction 

%C02 

% 0 2  

%CO+N2 CO + NZ, Percent by Volume, Dry 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume, Dry 

. .  
.' Md Gas Molecular Weight, LbLb-Mole, Dry 

i Ms Gas Molecular Weight, LbLb-Mole, Wet 

Flue Gas Static Pressure, Inches H2O 
ex=3 . pg 

---- - - 
Ps ~~~ ~p~OS.iiTE~RiieCas Pressure, Inches Hg 

.a 

Flue GasTemperaturc. Degrees F 

Average Velocity Head, Inches H20  

*. 
, IS 

._* 

Delta-P 

1 vs . . Flue Gas Velocity, Feel per Second 

A SiacklDuct Area, Square Inches 

Volumelric Air Flow Rate. Dry SCFM. 

Oaw - - Volumetric Air Flow Rate, Wet ACFM 
. - 

QSd . - . _i 

. ..- . .  ' . % I  - . lsokineticSamplingRate.Percent -- ~- 

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

84 84 

0.200 . .  0.212 

0.84 0.84 

0.996 

29.900 

1.097 

0.996 

29.900 

L. 1.390 

84 

0.212 

0.84 

0.996 

30.m0 

1.515 

48.177 53.932 56.244- 

101 . 
45.218 

32.9 

- 1.549 

3.3 

0.967 

0.0 

20.9 

79. I 

28.84 

28.48 

-0:l 
=SF+- 

29.89 

96 

51.110 

33.8 

1.591 

3.0 

0.970 

0.0 

20.9 

79.1 

28.84 

28.51 

-0.1 -- 
29.89 ._ 

127 123 

0.6119 0.6798 

46.65 48.96 

855 

14,442 

16,626 
. .. . . . . -. . ., 

855 

15,322 

17,449 

- 101.5 - - , 96.2- 

(continued next page) 

65 
56.350 

16.1 

0.758 

1.3 I 

0.987 

0.0 

20.9 

79.1 

28.84 

28.70 

-0.1 

30.01 

103 

0.7236 

49.39 

855 

16,343 

17,603 

w? 



LLBcR14-YOo11-1 
EMISSION RESULTS: 

FORMALDEHYDE 

-METHYL ETHYL KETONE 
3 Formula Weight, IMb-mole ~, ---- - 

, .  

Calch Weight, miaogram 
fig p a  drysld. cubic meter. 
ppm by volume. Dry 
kilogram per hour 

, 

L : pound, per hour 

Btim.lrd avhriyr . .  

~ ~~~ 

Formula Weigh& !yb,=mce 
Glch Weigh(, miaOWdlM- 
pg per dtyud. cubic m e l d  
ppm bymlumc. Dry 
kilograms per hour. 
pound, per hour 

ACETALDEHYDE 
Formula Weight, IMb-mole 
Cuch Weigh& miaugrama . 
pg per dty ald. cubic m d d  
ppm bymlumc. Dry 
kilozmms p a  hour 
pouid,  p& hour 

ACROLEIN 
Formula Weigh& IMb-mole 
Catch Weight. micmgmma 
pg per dry a d .  cubic mcler. 
ppm b y m l u m ~  Dry 
kilograms per hour 
pounda per hour 

Formula Weight, IbAb-mole 
Catch Weight. m i m g n m  
r g  per dryald. cubic m e l d  

PPm bymlume,  dry^' 
kilogramS per hour 

ACETONE 

-pound, p a  hour 
PROPIONALDEHYDE 

Formula Weight, Ibhb-mole 
Catch Weight, m i m g r a m  
Irg per dry ald. cubic m e l a *  

k i l o g n m  per hour 
pound, p a  hour 

Formula Weight, IbAb-mole 
Camh Weigh(, mimgrama 
rg p a  dry ald. cubic mcler' 
ppm bywlumc. Dry 
kilogram per hour 
pound, per hour 

Formula WeiEht, IbAb-mole 
Catch Weigh(, m i m g r a m  
Irg per dry aid. cubic meter' 

kilogram pa hour 
pound, p a  hour 

ppm bywlumq ~ r y  

CROTONALDEHY DE 

n-BUTYRALDEHYDE 

PPm bymlumc. Dry 

30 

7,711 
6.184 
0.189 

0.4172 

' 9,873 

c---7q 
44.1. 
209 
163 

0,0890 
0.00401 
O.M)883 

sbl 
54 

422 
0.0181 

O.00IM 
0.oOpB 

5a 
369 
288 

0.1195 
0.00707 
0.01559 

70 
24. 

18.7 
0.00644 

O.Wo460 
0.00101 

721 
63 

49.2 
0.0164 

0.00121.. 
0.00266 

7 2 1  
13 

10.2 
0.00339 

0.000249 
0.000549 

~ 

.E?> 

30 30 
9,765 8,119 
6746 5.086 
5.410 4.080 

0.17564 0.14128 
0.3872 0.3115 

0.0810 
0.00387 
0.00823 

54.1 
54 

37.3 
0.0160 

O.OW971 
0.00214 

sa 
308 
213 

0.0883 
0.00554 
0.01221 

. .. .. . .. %!. 

70 
53 

36.6 
0.0126 

O.Wo953 
0.00210 

?21 
109 

75.3 
0.0251 

0.001% 
0.- 

EL1 - 
25 

173 
0.00576 

O.oOO450 
o.Oo0991 

148 
0.0807 

0.00411 
O.Oo905 

~ 56.1 
53 

33.2 
0.0142 

0.ooOSa 
0.00203 

5a 
270 
169 

I - 
0.0702 

0.W470 
0.01036 

58.1 
. P  

13.8 
0.00571 

0.0CUXi . 
O.OOO844 

70 
4 4 .  

2l.6 
0.00948 

0.000766 
0.00169 

56.4 

0.00151 
O.GV345 

721 
18 

113 
0.00376 

0.000313 
o.oO0691 

0.0168 - 

.. 
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111 ALbEHYDESKETONES TEST RESULTS 

..- 

~ 4 - - y O o l I - l  YBCRI4-MDOII-2 yBcR14--11-3 - EMISSION RESULTS: 
:IENZALDEHYDE 

Formula Weight, IMb-mole 
Catch Weight, microgram 
pg p a  dry .Id. cubic m e l d  
ppm by mlume, Dry 
t i l o p m  pa hour 
pounds pa hour 

Formula Weight, IMb-mole 
7- C a m  Weight, micrograms 

fig per dry ud. cubic mum* 
. ppm byvolume, Dry 

ISOVALERALDEHYDE 

kilogram pa hour . .- 
-- pun& pcr hour 
VALERALDEHYDE 
, Formula Wcight,IMb-mole 

Catch Weight, miaograms 
pg pa dry ad .  cubic mel& 
ppm byvolume. Dry 
kilograms pa hour 
poUIl& per b u r  

. -  

0-TQLUALDEHY DE - F o m u l r  Weighl. IMb-mole 
Catch Weight, micrograms 
pg perdryatd. cubic meler' 
ppm byvolume, Dry . 
kilograms pa hour 

- pounds pa hour 
Wp-TOLUALDEHYDE 

Formula Weight, IbAb-mole 
Catch Weight, miaugnrm 
pg pa drysld. cubic m e l d  
ppm byvolume. Dry 
kilograms pa hour 
pounds per hour 

Formula Weight, IbAb-mole 

pg per dry8ld. cubic meter. 
ppm byklume. Dry 
kilograms pa hour 
pounds per hour 

Formula Weight, IbAb- mole 
Catch Weight, micrograms 
pg pa drysld. cubic m e l d  
PPm by WlUmh DV 
kilograms per hour 
pounds pa hour 

. 'HEXALDEHYDE 

- club Weight, micrograms 

2s-DIMETHYL BENZALDEHYDE 

106.1 
60 

53.1 
0.01204 
0.00130 

. 0.Oapl 

86.1 
51 

1 39.a- 
O . O l l l 3  

0.0009l7 
0.00215 

86.1 
'73 
57.0 

0.01593 
0.00140 
0.00308 

106.1 
78 

53.9 . 0.01zp 
0.00140 
O.omo9 

86.1 
73 

. 50.4 
0.Q" 

.. 0.00131 
. 0.00239 

86.1 
92 

63.6 

0.00165 
0.00365 

0.01~16 

120.2 120.2 
9 1 

120.2 120.2 
31 - 36 

24.2 24.9 
0.00484 0.00498 

0.000594 O.O00&)8 
0.00131 0.00143 

100.16 100.16 
.I70 - . 174 
133 120 

o.miea 0 . 0 ~  
0.00326 . 0.00313 
0.00718 . 0.WW 

0 134 134 
4 32 

3.12 
o.ooo561 

221  
0.00397 

O.OOW767 0.000576 
~O.oool .59  0.00127 

- - '-- 

106.1 
M 

35.1 . - 
p= ~ L o . a n 9 6 ~  

. .  0.000974 
0.00215 

86.1 
60 

37.6 
0.01050 
0.00104 
0.00230 

- 

86.1. 
85 

53.3 
0.01488 
0.00148 

. 0.00326 

120.2 

100.16 
178 . 
112 

0.02679 
0.00310 
0.00683 

. 
.. . 
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. PMlO & CONDENSIBLE PARTICULATE TEST RESULTS 

PLANT: Wyerbaeuscr Company, zoocure, NC 

SAMPLINGLOCATION: Microboard Cooling Room Stack 14 (WEYCO ID.  DEF-7) 

Theta 

-'=- - Dia 

CP 
Y 

Pbar 

. DeltaH 

Vm 

. . t m .  

Vm(std) 
. -  

' VlC 

vw 

%H20 

Mfd 

%CO2 

7502 

%CO+NZ 

Md 

Ms 

.- 

. .  

pg . 

Ps 

-- . tS 

Delta-P 

vs 

A 

QSd 

Qaw 

.I 

Tea Date 

Run Start & Finish Times 

Net Trwening Points 

Net Run Time, Minutw . 

N d e  Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibration Factor 

Barometric Prcssure, fncbw Hg 
Av Prcssure Differential of 

Volume of Metered Gas Sample, Dry ACF" ' 

Dry Gas Meter Temperature, Degrees F 
Volume of Metired Gas Sample; Dry SCF' 

Total Volume of Liquid Collected 
in Impingcrs & Silica Gel, mL 

Gs= 
.* -- 

. .  

- 

%rifice Meter, Incbes IIZO . 

. .  - 

Volume of Water Vapor, SCF. ~. 

Moisture Content, Percent by Volume 

Dry Mole Fraction 

Carbon Dioxide, Percent by Volume, Dry 

Oxygen, Percent by Volume; Dry 

CO + N2, Percent by Volume, Dry 

Gas Molc%ular Weight,Lb/L.b-Mole, Dry 

Gas Molecular Weight,LbLb-Mole. a t  

Flue Gas Static Prcssure, Inches H20 

Absolute Flue Gas Pressure, Inches Hg 
Flue Gas Temperature, Degrees F 
Average Velocity Head, Inches H20 

flue Gas Velocity, Feet per Second 

StacUDucl Area, Square Inches 

Volumetric Air Flow Rate, Dry SCFM. 

Volumetric Air Flow Rate, Wet ACFM 

tsokinetic Sampling Rate, Percent 

.- - 
~ .. 

. . . . -. 68~Degrees F -- 29.92 Inches of Mercury (Hg)..- (Continued N u t  Page) 

I.-*S . .  

. .  
9 n 3 m  

1055-1459 

12 

230.25 

0.164 

0.84 

0.996 

30.02 

0.63 

102.1% 

19 

100.138 

- 32 

11506 

1.5 - 
,0.985 

.. 0.0 

20.9 

79.1 

28.84 

28.68 

-033 . 
30.00 

107 

0.6668 

47.59 

855 

15,608 

16,961 

112.8 

I 
112 ' 



PM10 8 CONDENSIBLE PAdULATETEST RESULTS , ' 1 1 3  

MBCRl4-M201An02-1 
- 

c;) PMlO RESULTS: 

Stack Gas Viscosity 188.5 

PMlO Row, at Cyelone Conditions, ACFM 0.473 - 0 0 
- a  

Dia of Panicles in Cyclone, Microns 

PartiCUlatC Catch, 

< PMlO, Grams 

' 

a 
10.0 

O.OOO7 

> PM10, Grams .0.0039 

Non-extractable Condensiblw, Grams 0.0041 

Extractable Condensiblu, Grams 0.- 

PMlO Ernisaions: 

.Including extractablehon-extracllc coadensibles . 
Concentration, grains/DSCF'. 0.000847 
Emission Rate, tiloparowhour 0.0514 

. Emision Rate, pounddbour 0.113 

Including only non-extractable condensibles 
Concentration, graiodDSCF. 
Emission Rate, tilograrowhour . 
EtniiioD Rate, p o u n w o u r  

-. 
Without wndcnsiblw 

Concentration. grains/DSCF* 
Emission Rate, tiloparowhour 
Emission Rate, poundsmour 

Total Particulate Ernisaions l Inc ludu  PMlOk 

Concentration, grainslDSCF* 
Emision Rate, tilograms$hour 
Emission Rate, poundsmour 

- 
Particulate Fractionation: . - 

> PMlO, 96 
< PMlO, 96 

0.000740 - 
0.0449 
0.0969 

0.000108 

0.0144 
0.00654 

c- 0.00145 
0.0879 
0.194 

41.5 
58.5 

68 Degrees F - - 29.92 Inched of Mercury (Hg). 

.. 

. 



. .  

. .  
APPENDIX A-15 - 

MICROBOARD COOLING ROOM 15 (DEF-8) 
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.. 
ALDEHYDESIKETONES TEST RESULTS 

115 
PLANT Weyerhaeuser Company, Moncure, NC 

<crs 
SAMPLING LOCATION: Microboard Cooling Room Stack 15 (WEYCO I.D. DEF-8) . ,  a c> 

.-2 .- MB(IR15-h40011-I . M B ( R U - M M ~ ~ - ~  M B C R I S - M ~ ~ ~ - ~  

Theta 

Dia 

CP 

Y 

Pbar 

Delta H 

Vm 

tm . 

Vm(std) 

VlC 

. .  

v w  
%H20 

M Id 

% C 0 2  

% 0 2  

Test Date. . ' 

Run Star t& Finish Times 

Net Traversing Points 

Net Run Time, Minutes 

Nozzle Diameter, Inches 

Pitot Tube Coefficient 

Dry Gas Meter Calibralion Factor 

Barometric Pressure, Inches Hg 

Avg. Pressure Differential of 
Orifice Meter, Inches HZO- 

Volume of Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature. Degrees F 

Volume of Metered Gas Sample, Dry SCF* 

Total Volume of Liquid Collected 
.in Impingers & Silica Gel, mL 

Volume of Water Vapor, SCF' 

, Moisture Content, Percent by Volume 

, Dry Mole Fraction 

Carbon Dioxide, Percenl.by Volume, Dry 

Oxygen, Percent by Volume, Dry 

%CO+N2 CO + N2, Percent by Volume, Dry - 

- - - - - - - - 
. 9-22-92 

1733- 1900 

24 

- 84 

0.261 

0.84 

1.000 

29.900 

1.110 

45.875 

100 

43.332 

27.5 

1.294 

2.9 

0.971 

0.0 

20.9 

---- ---- 
9-22-92 

1931 -2059 - 2 7  

84 

0.200 

0.84 

1.000 

29.900 

1.310 

48.436 

96 

46.113 ' 

31.6. 

1.487 

3.1 

0.969 

0.0 

20.9 

- 

79. I 79.1 

28.84 
Qc2 

----- Md Gas Molecular Weighi;L-b/i%Mole Dry ..- 
cl_-- - 

MS Gas Molecular Weight, LblLb-Mole, Wet 28.53 ._ 28.50 

pg Flue Gas Static Pressure, Inches H20 -0.1 - -0.1 
. .. 

PS Absolute Flue cas Pressure, Inches Hg - 29.89 29.89 

Flue Gas Temperature, Degrees F 128 L4--.-Z2-$+ 1s 

Delta-P Average Velocity Head, Inches HZO 0.6293 0.7334 

vs Flue Gas Velocity, Feet per Second 47.29 50.89 

A StacklDuct Area, Square Inches 855 855 

.' Osd Volumetric Air Flow Rate, Dry SCFM' 14,692 15,893 

.> Oaw . Volumetric Air Flow-Rate. Wet ACFM 16,854 18,137 

-..; % I  . . lsokinetic Sampling Rate, Percent - .  - . ~ 94.6 94.0 

- - - - - - - - 
9-24-92 

753-927 

24 

84 

0200 

0.84. 

1.000 

30.020 

1.349 

0 50.299 

67 

50.717 

10.6 

0.0 . 
1.000 

0.0 

20.9 

79.1 - 
28.84 . -_I 

G. 

28.84 

-0.1 

0.7696 

50.85 

855 

17,020 

18,123 

96.6 

. 68 Deg. F (20 C) -- 29.92 In. Mercury (continued next page) 

~ 

-- 



ullaUs-m1-1 YBCXU-ml-2 
EMISSION RESULTS: 

FORMALDEHYDE 
FM Formula WeichL IMb-mole 
M Calch Weigh; m'iaugmma "- ppm*d 
W r  , Lilqram, per hour 
l@r . pounds per hour 

ACETALDEHYDE 

. . CdtchWcight,micmgrama 

pg padryud .cubk  meter' 
ppm by wiumc. Dry 

Formula WeiEht,IMb-mole 

pgperdryild.cubifmetcr. 
ppm by wiume, Dry 
Wogramr per hour 
pounds per hour 

Formula Weight, IMb-mole 
. Catch Weight, mkmgrami 

pg per dryshi. cubif mete? 
ppm by volume. Dry 
kilogmmr per hour 
pounds per hour 

Formuia Weight, IbAb-mole 
Catcb.Weight, microgram8 
pg perdryald.cubic meter 

.kilograms per hour 
 pound^ per houT 

ACROLElN 

ACETONE 

ppm by wIume. Dry 

PROPIONALDEHYDE 
.. . .  . Formula WeighLIMb-mole 

Catch Weight. micmgrnma 
p g p e r d y u d . c u b i f m u c P  . 
ppm by wlume. Dry 
kilognmn pcr hour -. pounds psr hour 

CROTQNALDEHYDE 
Formula Weight, IMb-mole 

pg perdlyatd.cubifmcter' 

kilogramaper hour. 
pounds per hour 

Formula Weight, IMb-mole 
Catch Weight, m i c m m m ~  

. .  Catch Wei&hi. m i f q r a m a  

ppm byvolumc. Dry 

n-BUTYRALDEHYD@ 

30 
9.486 

6.199 
0.193 

<-* 

0.42% 

44.1 
- 
221 
180 

~ 0.0982 
0.00450 
0.00991 

S6.1 
75' 

61.1 
0.0262 

0.00153 
0.00336 

. 58 
408 
m 

0.1379 
. O.Oo830 
0.01830 

.Sal 
: .: ..i;;.::.z. 

:::u 
0.0006'15 

'. 0.000(U07 
.0.00008111 

70 
' 57 

, 46.4 
0.0160 

0.00116 
0 . W 6  

72.1 
114 

30 
8.758 
6.706 
5.378 

~ 0.18111 
03993 

0.0789 
0.00391 
0.00862 

56.1 
53 

40.6 
0.0174 

. 0.00110 
0.00242 

S8 
- 279 

214 
0.0886 

o.wm . o.oizn 
-58.1 

- 
' ;::.:.:0.0000456 

- 
70 
n 

39.8 
0.0137 

0.00108 
0.00237 

72.1 
98 

pouids pe; hour 
METHYL ETHYL KETQNE 

~~~ 

0.00511 0.00447 

6.863 

3.832 
0.13819 
03047 

.44.1 
217 
151 

0.0824 
0.00437 
0.00963 

56.1 

. .  

.II 4,778 . 

55 
38.3 

0.0164 
. 0.00111 

0 . W  

58 
291 
zm - 0.0840 

0 . e 5 g  
0.01292. 

58.1 
1 

0.70 
O.OOU288 

0.0000201 
' ,  0.0000444 

' '70 
51 

35.5 
0.0122 

0.00103 
0.00226 

n.1 - 106 . e=. 73.8 
0 O.Ll246 

0.00213 
0.00471 
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EMISSION RESULTS: 
BENZALDEHYDE ~~ ~~~~~~~~~ 

Formula Weight, Ibflb-mole 
Calch Weight. micmgkmi 
pg per d r y & a k  m e t e r  
ppm b y v o ~ ~ e .  Dry 
tilogram* per hour 
poupd, per hour 

F o h u l a  Weight, IMb-mole 
Calch Weight, micmgramr 
Irgpcrdrymd.cubkmcler.  

Kilograms per hour 
p u n &  per hour 

VALERALDEHYDE 
Formula Weighl, IMb-mole 

'Catch Weight. micmgrams 
rrg perdryud.cubk meter 
ppm by volume. Dry 
kilograms per hour 
pouo& per hour 

0-TOLUALDEHYDE 
Formula Weight, Ibflb-mole 
Catch Weight, micrograms 
Irgperdrystd.cubimcteT 
ppm by volume. Dry 
tilograms per hour 
poundr per hour 

Formuld Weight. Ibllb-mole 
Catch Weight. micmgrams 
+gpcrdysld.cubicmcter* 
PPm bywlumc. DIY 
kilogpms per hour 
pound, per hour 

HEXALDEHYDE 
Formula Weight, Ibllb-mole 
Catch Weight, micmgrams 
+gperdrystd.cubic m e w '  . ppm by volume. Dry 
kilograms per hour 
pounda pcr hour 

Formula Weight. IbAb-mole 
Catch Weight. micrograms 
+g per c.-i sui. cubk meter. 

. ppm by 'mlume, Dry 
kilogramr pcr hour 
pound, per hour 

'ISOVALERALDEHYDE 

.- nom by volume. Dry 

me-TOLUALDEHYDE 

ZS-DIME?HYL BENZALDEHYDE 

-1s--1-I 

i06.i 
79 

64.4 
0.01460 
0.00161 
0.003% 

86.1 
78 

63.6 

0.00159 
0.00350 

86.1 

783 
O.Ul.186 
0.00195 
0.00431 

1203 

o.oin6 

9 6 -  

120.2 
38 _. 

31.0 
0.00620 

a.ooom 
0.00170 

100.16 
205 
167 

o.wo12 
0.00417 
0.00919 

134 
15 

l2.2 . 0.00219 

O.OOO673 
a m  

-u-m1-2 

106.1 
70 

53.6 
0.01215 
0.00145 -' 

0.00319 

86.1 
65 

49.8 
0.01391 

0.002% 

86.1 

~ -mol34 

1u 
943 

0.- 
0.00254 
0.00561 

1202 

u0.i 
. - 31 

. .  

. 100.16 
154 
118 

0.ouUZ 
0.00318 
0.007(12 

134 
9 

- 

'39. 
u. 
86: 

. . .' , . 0 . ~ 1 0 :  

217 
-1s--1-3 

106.1 
54 

37.6 ' 
' 0.00852.  

0.00109 
0 . m  

86.1 

425 
0.01187 

0.00271 

61 e-?!-- 

--a.*123 

86.1 ' 
86 

59.9 
0.01673 
0.00173 
0.00382 

1203 
3 

2.09 
0.000418 

O.M)o0604 
O.ooO13.3 

1203 
28 

- 19.5 
0.00390 

. o.ms64 
0.00124 

100.16 
164 
114 

O.Ul.742 
0.00330 
0.007L8 

:.I%. 
13 



~~~ - 1 - -  
i i a  PMlO & CONDENSIBLE PARTICULATETEST RESULTS 

-~ 

PLANT: Wcyerhaeuwr Company, Moncure, NC 

SAMPLINGLOCATION Microboard Cooling Room Stack 15 (WEYCO LD. DEF-8) 
! i *- 

QI. MBCRI5-MZDlm2-1 

Teat Date 9mm. 
. .  Run Stan & Finish Timu 1055-1502 

. . Net Traversing Points 12 - 
232.75 a- Theta Net Run Time, Minutes .- 

Dia NoPle Diameter, Inches 0.i65 

CP Pitot Tube Coefficient 0.84 

Y '  Dry Gas Meter Calibration Factor - :1 

Eq 

Pbar Barometric Prusure, Inches Hg 

Delta H Av Prusure Differential of 
%rifice Meter. Inches H20 

Vm Volume of Metered Gas Sample, Dry ACF . 
.tm . 

.- Vmfatd) 

Dry Gas Meter Tc'mperature, Degrees F . 
Volume of Metered Gas Sample, Dry SCF. 

in Impingers Kc Silica Gel, mL 

Volume of Water Vapor, SCF. 

~~ ~. 

VlC Total Volume of Liquid Collcctcd . . 

v w  - - 9bIIZO - Moisture Content, Percent by Volume - 1 

. Mfd Dry Mole Fraction 

. .%C02.  Carbon Dioxide, Percent by Volume, Dry 

% 0 2  Oxygen, Percent by Volume, Dry - 
%CO+N2 

Md 

Ms 

CO + N2, Percent by Volume, Dry 

Gas Molecular Weight, LbLb-Mole, Dry 

Gas Molecular Weight, LbLb-Mole, Wet 

, .  Pg . - F ~ U C  G- static Prwure, h c b a  wo 
Pa 

ta 

Delta-P 

Absolute Flue Gas Prusure, Inches Hg 

- l 3 x G a s  Temperature, D e ~ r c u  F 
r;J 

Aucrnge Velocity Head, Inches IIZO 

30.02 

0.66 

103.245 

77 ._ 
101.894 

42 

1.977 

1.9 

0.981 

0.0. 

20.9 

79.1 

28.84 

28.63 

-0.33 

30.00 

109 

V . 7 5 6 1  
" 

YJ Flue Gas Velocity, Feet per Sccond 50.82 

A StackDuct Area, Square Inches 855 

16,536 QSd 

Qaw Volumetric Air Flow Rate, Wet ACFM 18,112 
. .-2 Volumetric Air Row Rate, Dry SCFM' 
.-\3 

%I Iaotinetic Sampling Rate, Percent 105.9 
.. ., 

.. . .-* 68DegreesF -- 29.92Inchesof~Mercury(Hg). - (Continued Next Page) . -  - . _ .  



-... 
i .1 . .  PMlO 8 CONDENSIBLE PARTICULATE TEST RESULTS 1 1 9  

. :  

3 . .  . .  MBCR15-M201AR02-1 
..- ,, 

. :  ' .. . PMlO RESULTS: < 

,< -3 
188.5 __r Stad: GM V W t y  

c3 
. .  

.- ; 
, 

. .  

. ._. 
. _. 

Qs 

DSO 

PMlO Flow, at Cyclone Conditionr, ACFM 

Dia of Panicled in Cyclone, Microns. 

Particulate Catch. 

mg e PM10, Grams - -  
> PM10,Grams ' 
Non-airactable Condcnsiblw, Grams 

Extractable CondcnsiblcJ, Grams 
. .  

PMlO Emisxions: .. 
. ' Including exlractablc/non-exlractablc condensiblw 

gr./DSCF Concentration, grainul)SCF* 
kemr Emission Rate, kilograowbour 
Ibbr Emission Rate, pouodsmour . . 

Including onlpnon-utraCtablc condcnsiblw 
Concentration, grains/DSCF* 
Emission Rate, kilograowbour 
Emission Rate, poundyltour . 

Witnout condcnsibles 
Concentration, grains/DSCF* 
Emission Rate, kilograWour 

. .  Emission Rate, poundsmour 

Total Particulate Emissions llncludes PMlOI: 

Concentration, grainslDSCF' 
Emission Rate, kilogramsibour 
Emission Rate, poundsmour 

- - 
CE. . 

Particulate Fractionation: - 
W z F 6  >PMlO,% -- 
%<PM10 - cPMlO.46 

... . 

' Q  

0.m 

. 9.9 - 
0.0014 

0.0049 

0.0007 

. o.ooo4 
. .  ~. 

. .  
0.000379 . . . 
0.0243 
0.05% -- 

0.000318 - 
0.0204 
0.049 

0.000212 
0.0136 ' 

0.0380 

.~ 

0.00112 

0.159 
0.0720 ' 

e? 
66.2 

_-_ . -- 
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APPENDIX A-16 - 
CONTINUOUS EMISSIONS MONITORING DATA 

FOR ALL LOCATIONS . 
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APPENDIX A-17 

EXAMPLE CALCULATIONS 

.. . .  . .. , ._ - 
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CONSTANTS, DEFINITIONS, NOMENCLATURE, A N D  UNlTS OF MEASURE 

FOR ISOKINETIC AND DRY GAS MJTER CONSTANT RATE SAMPLING 
CT-? 

I 
c 

A ’  

avg 

Stack cross-sectional area. square feet 

Average 
. .  

,Percent carbon dioxide by volume (dry basis) * - .. - %C02 
0 

%CO + N2 Percent carbon minoxide & nitrogen by volume (dry basis) 

CP Pitot tube coefficient 

Delta H 

Delta P Average velocity head, inches of water 

Dd 

Fwt 

GrlDSCF 

Average pressure differential of orifice meter, inches H,O 
.I 

. ’ Diameter of patticles having a 50 percent probability of penetration, micrometers 

Formula weight for indiyidual compounds g/g-mole (lbllb-mole) 

Concentration, grains per dry’standard cubic feet 

‘ 

Hg . Mercury . 
H*O Water ‘ 

% H 2 0  Percent m o i h r e  

%I Isokinetic sampling rate, percent 

Lb/Hr 

- -  Kg/Hr 

Emission rate, pounds per hour 

Emission,rate, kilograms per hour 

Mfd Dry mole fraction 
----.. 

Md “-2 A v e r m r y  molecular weight m k  gas, g/g-mole (!S’lb-mole) .. 

. .  Ms 
-.I 

c-- 
Average Wet molecular weight of stack gas, g/g-mole (Ib/lb-mole) 

,’ 
mg Milligrams 

. ... 
mg/DSCM Milligrams per dry standard cubic meter 

. .. % 0 2  Percent oxygen by volume (dry basis) 
. -< 

Barometric pressure, inches Hg 
. . . . .. . - .. . 

Pbar 

. .  
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. .  
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,, : . .  
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..a . ., 
.. . 

. ,  

. .  

.. . 

. . .. 

w 

-- 

-- 

- - .  

.. . 

. .  
. -. .... . .  

_..l 

_.., 

- - ,  

pg 

pp?$- 

PPmw 

Ps 

Pstd 

Qs 

Qsd 

Qaw 

Theta . 

tm 

ts 

Tstd 

Vlc 

Vm 

Vm(std) 

vs 

CONSTANTS, DEFINITIONS, NOMENCLATURE, AND UNITS OF MEASURE 

FOR ISOKINETIC AND DRY GAS METER CONSTANT RATE SAMPLING 
T3 

Q 

I r a  

0.02832 

0.18 

0.28 

(continued) 

Stack gas static pressure, inches H,O 

Concentration, pans-per million dry by volume 

Concentration, pans per million wet by volume 
u 

Absolute flue gas pressure, inches Hg 

Standard absolute pressure at 29.92 inches of mercury 

Total cyclone flow rate at wet cyclone conditions, ft'lmiri 

Volumetric air flow rate, d j  standard cubic feet per inin (SCFM) 

Volumetric air flow rate, wet actual cubic feet per min (ACFM) 

Net run time, minutes 

Dry gas meter temperature, degrees F 

Stack gas temperature, degrees F 

Standard absolute temperature, 528" Rankin 

Total volume of liquid collected in impingers & silica gel. mL 

Volume of metered gas sample, dry ACF 

Volume of metered gas sample at dry standard conditions, DSCF 

Average flue gas velocity, feet per second 

Volume of watmmpor, standard cu&-fq 

Gamma, dry gas meter calibration factor 

Viscosity of mixed cyclone gas, micropoise 

- 

Cubic meters per cubic foot -. -3 -..= 
Molecular weight of water divided by 100 

Molecular weight of nitrogen and/or carbon monoxide divided by 100 
. . - . ... 



- *  . .  
I 

. .  

0.32 ': 

0.44 . .  

. .  
i :  0.264 

0.5 

13.6 

17.64 

20.9 

24.056 

85.49 

29.92 

- 385.3 

- 6 0  

100 

144 

460 

528 
...... 

7,000 

- 
. %  I 

129 

CONSTANTS, DEFINITIONS, NOMEF'CLAUTE, AND UNITS OF MEASURE 

FOR ISOKINlXIC AND DRY GAS M- E R  CONSTANT RATG&AMPLING 

(continued) 

..e, Molecular weight of oxygen divided by 100 

Molecular weight ofcarbon dioxide divided by 100 

From Equation 3-1 EPA Methbd.3 

From Equation 3-1 EPA Method 3 

Specific gravity of mercury (1 inch Hg = 13.6 inch HzO) 

From'EPA Method 5, (68 + 460) 'Rl29.92 in.Hg 

Percent Oz by volume (6 basis) in ambient air 

Liters per gram-mole at standard conditions 

Pitot tube constant 

Standard pressure, inches mercury 

Molar volume, ft'/mole @ 68 dexrees F & 29.92 in.-Hg 

Minutes per hour or seconds per minute 

Conversion of percent 

c 

Square inches per square foot 

0 degrees Fahrenheit in.degrees Rankin 
- 

Standard temperature, degrees Rankin 

Grains per pound 

C T - ~  - 
UI -- 

453,592 - Milligrams per pound 
I .  

453,592,000 Micrograms per pound 

. . .  . .  . .  . . . . .  -. . 
. .  .... . .  

.- - . ......... . __  ..... 
. .  
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I ? . ,  EXAI~PLE CALCULATIONS 

I .  

Volume of d w  eas sampled at  standard condition; (68 dee F, 29.92 in. He). dscf. 
.-.. *B 

j7.64 * Y Vm * ( Pbar + (Delta H / 13.6 )) 
0 Vm(std) I ------------ ---___- G-- 

. . a  
(tm + 460) - 

_-. c-. 
Volume of water vapor io the eas sample corrected to  standard conditions scf. 

v w  = (0.04707 * Vlc) 

Moisture content, Percent Bv Volume, As Measured In Flue Gas 

v w  

Vw + Vm(std) 
- - - - - - - - %H20 = 100 * 

-iT - . 

Mole Fraction of Drv Gas. 

- Mfd = 1 - (%H20/100) 

Drv molecular weight-of.eas stream: Ibnb-mole. ' 

I .  .. 
Md = (0.440 %CO,) + (0.320 * % 0,) + (0.280 (% N, + % CO)) 

Actual Molecular Weight of Gas Stream (wet basis). Ibflb-mole. 

Ms = ( M d * M f d ) + ( l 8 * ( 1  -Mfd))  

- 
Absolute Gas Pressure;Ioches of Mercury 

..- ,--. Ps = Pbar + (Pg / 13.6)e- - 
- - - 

Average Velocitv of Gas Stream at Actual Cooditions fthec. 

' .- 

(continued) 07 - May-93 
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EXAMPLE CALCULATIONS 

c - ..+ c ,u 

7 c- - - -y  
' L-, 

Averaee Gas Stream Volumetric Flowrate at Actual Conditions. acfm. - 
Qaw = 601144'vs'A 

Average Gas Stream Dm Volumetric Flowrate at Standard Conditions, dscfm. 
9 <-.- exc_ ! - *  cp ~ 

P- 
i Qsd = Qaw Mfd * Tstd/(ts.+ 460) PslPstd .. 

.Isokinetic Samplina Rate, percent. - .. 

Pstd 100 * (Is + 460) * Vm(std) 
= ___--__---__-___--____________ %I 

Tstd 60 vs * Ps * Mfd * Theta * Area-node, (ft)2 

-Particulate Concentration. er/dscf. . .  

7,000 mg . 
- GrDSCF = ---------- 

453,592 Vm(std) - 

Mass Emission Rate. l b h r  from Millierams of Catch. - - 
60 mg * Qsd 

, =  _---__---_ Ibhr  
- 453,592:' Vm(std) I 

Mass Emission Rate, I b h r  from Parts Per Billion, Drv. 
0 - 

60 ppbvd Fwt Qsd - . - - - - - - - - - - - - - Ibhr - 
0. c- 

==- 
. 

- .. 
kg/hr = Ibhr 453.61 1000 

.- 

Parts Per Billion BY Volume, Drv (usha drv std. cubic feet). 

. .~, . .  
.. 07-May-93 
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- .. c3 - 
? ' EXAMPLE CALCULATIONS 

-2 c - s - ,  <- - '' -L5 
. f  

: I 

Concentration; Parts Per Billion Bv Volume, Dw (using micrograms & d w  std.liters). -. 
Lz2 

0 204.056 pg/106 . .  - * 1,000,000 . .- = ------ PPbVd 
. .  ' Vm(std) * Fwt . -.- - . . .  - 

.* 

- Z Q  <L-? 
Parts Per Million Bv Volume, Wet. 

-/.. 

. .  

. .. 

... . ... 

- .. 
PPmw = ppmd*Mfd 

. -  
Milligrams Per Drv Standard Cubic Meter 

. mg/DSCM = mg / (Vm(std) 0.02832) 

Millierams Per Dry Standard Cubic Meter from Parts per Million Dry 

- - mg/DSCM = ppmd Fwt / 24.056 

- . .  
- Stack Gas Viscosity. micropoise 

p, = 152.418 + 0.2552 * tS + 3.2355*10-6 tS2 + 0.53147 %02  - 74.143.. %H20/100 
.- - 

Total cvclone flow rate @ wet conditions, acfm . 

((Vm(std)/ (l-%H20)/100)) (ts + 460) 
Qs = --------------_--_--__ 

17.64 * Ps * .Theta 

0 - - c. 
Diameter .of particles havine a 50% nrobabztv of penetration: fim 

- 
L z 3  

Particulate Fractionation, % >PM10 

%>PMlO = (>PM10 Catch /Total Particulate Catch) * 100 

. .  .. . 
Particulate Fractionation. % <PMlO -. _ .  

.. .- .. . . ~  ~ . -_ 
%<PMlO = (<PMlOCatch /Total Particulate Catch) 100 

(conlinued) urn plate\=rn pc.lc.uk3 07 -May -93 




