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PREFACE 

' : 

The work. described herein' was conducted by personnel from TRC - 
Environmental Consultants, Inc., Research Triangle Institute (RTI) , Georgia- 
Pacific Corporation (G-P) in Whiteville, North Carolina, and the United States 

Environmental Protection Agency (EPA) . 
The scope of work was issued under EPA Contract 68-02-3543, work assign- 

The work was performed under the supervision of Eugene A. Brackbill, ment 1. 

P.E., the TRC work assignment manager. 

RTI personnel involved during the course of the testing program included 

J. Michael McCarthy, P.E., and Robert L. Chessin. Personnel at the G-P 

Whiteville plant whose assistance and guidance contributed greatly to the per- 

formance of the test program include Norman Bulson, plant manager, and 

Royce Nobles. 

Gary McAlister, Office of Air Quality Planning and Standards, Emission 

Measurement Branch, EPA, served as task manager and was responsible for .CoOr- 
. .  . .  

. .  . .~ . . . . .  . . .  . . . .  ... 
dinating the test program. . .  

. .  . . .  . .  .~ . .  
I .  
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1.0 INTRODUCTION 

1.1 Background - 
Section 111 Of the Clean Air Act of 1970 charges the Administrator. of the 

U.S. Environmental Protection Agency (EPA) with the responsibility Of estab- 

lishing Federal standards of performance for 'new stationary sources which m y  

significantly contribute to air pollution. When promulgated, these New Source 

Performance Standards (NSPS) are to reflect the degree of emission limitation 

available through application of the best demonstrated emission control tech- 

nology: EPA utilizes emission data obtained from controlled sources in the 

particular industry under consideration as a partial basis for NSPS. 

. .  .' 

TRC was engaged by the Emission Measurement Branch (EMB) of the Emission 

Standards 'and Engineering Division (ESED), Office of Air'Quality Standards and 

.- Planning (OAQPS) , to measure total organic compound and condensed particulate 
' matter emissions from the plywood veneer dryers associated with the ply-. 

. .  

wocd/veneer source category. . .  

. 7 . -  .. Under the provisions '.of .. a -previous work .assignment (EPA Contract 

- 7  68-02-2820,rWork.Assignment 21) TRC made an initial assessment Of .the test 

-".:-procedures which have '.been used to measure veneer :dryer ' emissions and EPA 

.5:: Method 25 ' - Determination of Total'. Gaseous ' Nonmethane Organic' Emissions as 
:.-:.Carbon. ':The test procedures which-'have been 'used -are the Washington State 

University (WSU) . technique and the Oregon Department of Environmental Quality 

(ODEQ) Method 7, Condensible Particulate. The assessment was based primarily 

. .  

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



... . . .  . . . .  . .... . - .=. 51 -. . .  
- '  

streams. Overall,. TRc's assessment. recommended.. that ... further?. study- - be 

undertaken which would focus on evaluations of ODEQ Method 7 and EPA Method 25 i 
. I  

.. . .. .... . . . .  
- i  

both individually and comparatively. C-. L-.L :._ -1 -- ;..- . .  
. . .  :. 

I OAQPS selected.the Georgia-Pacific Corporation (G-P) plywood manufacturing ._ 1 

. . . . . .  
. . . . .  ., .1 

... ~. - ".{ 
>E., 

. . . . . . .  plant in Whiteville, . North Carolina, .... as the site. for the method development .-L: - - ~ ~ _ _ _  ': :.>.  

test program. - . The plant is considered to employ veneer drying .processes,.which --- 
... . .  .. . . ~ - 

- are representative of the state of the art in the plywood industry. Although - __ - - 
emission controls are not employed on the veneer dryer operations, the plant 

. -has a wood-fired boiler which incorporates a venturi-type wet scrubber for 

.. . ___ -  -~ ___~_ -~ .. -. 

..{ .__- 

-- ' - ~- . _ ~  ~~ . ~~. 

' ..\ 
particulate ~ emission ~ control. - -  This was considered to represent a satisfactory 1 

. i  
situation for evaluating the impact of boiler and wet scrubber exhaust streams 

on the two sampling methods. Current plywood industry practice includes the 

use of boilers as afterburners and wet scrubbers for veneer dryer emission 

: .. 

I 
control. The method development program was conducted during January and ) 

. . .  March 1981. - .  

,. . . . . . . .  

1.2 Brief Process Description - 

. . i  . . .  , .' . 1.2.1 'Veneer Dryer . - .  

The No. 1 veneer dryer was selected for emission measurements. It is a ' 1  --__ . - - . . -. ~. - - 

- ....... 
steam-heated. Coe Manufacturing Company unit with 22 heated zones, 1 seal zone, - - ..___ -~ ~ -~ ~ . . ~  ~. c--~ 

-2- 



I 

i 
!..: 

, .  

v: . [a: 

1::: 

and 3 cooling zones. Veneer is continuously hand-fed onto the dryer feed con- 

VeYor which distributes the veneer to one of d & s .  The veneer is 

handled in a similar manner upon exiting the dryer. 

There are three exhausts from the heated .zones. One exhaust is located 

near the dryer entrance, one about midway along the  length .of the dryer, and 
~- p 

I:> 
F 'i 

.' .. 

. . .  one preceding the cooling zone. Three cooling zone exhausts immediately 

follow the drying section. 

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

!.. Emissions from the dryer are exhausted directly to the atmosphere from the 

. . .  three heated zone exhausts. The emissions consist of naturally occurring Or- 

ganic compounds, such as terpenes and resin acids, thermally driven from the 

wood during drying. The cooling zone exhausts are not considered to be an 

- - ~- .- ~ . . 

- - . . ~  

. .  . ~ .  .. emission source. . .  . _  

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

. . .  

. .  . 1.2.2 Boiler 
. .  

! ./ 
The boiler is an overfeed spreader stoker design fired with hogged waste- 

Flue gas exits the boiler through dry.multiclones and passes through an wood. 

auxiliary air-to-libid heat exchanger. 
. . . .  .. . . . . . . . . . . . . .  . . ,' .' .-_.. I . ... . ~ .  . . . . . .  

,!., ,_.>... 

. . .  . :..: ..; . .  . .  

I:' . 1 .  . , .  L... 

. .  . .  
I . .  

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

. .- . .  - .. . .  

'. . __.__ .,,. - %.. '.-:--.>? : . .  . _.L_ .- 
- ., . . a  I.., 

jl:' . 'The heat.exchanger is followed by a +fan which imparts the required energy 
. . . . . .  

. .  , 
. . . . .  

_ j _ .  
. .  . . .  . .  , .  _. 

. .  
to overcome the pressure drop of the' venturi 'scrubber/cyclonic   separator . . .  

' system downstream in.addition to providing boiler draft. 'The venturi  scrubber ' .  . -- -. 
. .  , . - . . .  . . . . . .  I . .  : .  

!: . . . .  

. .  . .  . . . . . .  i ... -.- .. .i . . . . .  is . a conventional rectangular flooded throat design .manufactured ' by .Zurn - ~._. . .  . .  , .  
,.--.I- 

. . .  . . .  . .  _ _ L  . . '  . .  I' 
L 

. . .  Industries. The cyclonic' entrainment separator. is also of conventional ' '  .' . 
. . . .  . . . . . . . .  , . . . . . . .  . .  __.  . . . . . .  . -  I: - .  

,., . ? , .  . 

. . . . . . .  



... ........... .... .. 
. , .  . . . .  . I .  . . . . .  . . . .  ..)... 2 ,. . +, , __>.  . . 1  ...l"l 

. . . .  I be' employed to provide EPA' with.' ocumerited' database whi'ch" .&y. be- used' to,.. 
.. - ~. 

. .  . .  
- . .  ., I .  *l_ L,..'. ,:*:. . .  

- ' develop and support an NSPS for the plywood'veneer industry. ~ 

. . .  . .  _ >  

- _ . ~  . .  . . .  ....... .. - e 1.3.1 Phase I -' :" ' ' ' 

. .  . .  . .  
. 1 .  - 

' ' The 'first. phase- of the .program: was"performed between. January - 12 'and 

15, 1981. At this time, the emission.definition for the standard had not been 

resolved ' a'nd' testing proceeded with: the objective of developing' methods and 

collecting data for two regulatory alternatives: 

. .  

.... .. . . .  ,. - .  

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

. .  . .  
. .  

0 

0 

Treating condensible organics as particulate matter 
Treating all emissions as 'total' organic compounds 

. . . . .  . . . . . . .  I .  . .  
. .  

The two candidate methods were used independently with no intention of di- 

rectly comparing their results. Specific considerations for the two methods 

were as follows: 

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

0 QDEQ Method 7 - precision 
0 EPA Method 25 - precision and effect of high moisture content sample 

streams.. 

The precision of each method was evaluated by obtaining concurrent, paired 

' samples during each test. The effect of high moisture content sample streams 

related to the sample volume that could be obtained with Method 25 before 

freezeup occurred in the method's cryogenic trap. During sampling, heat was 

applied to the top of the trap where the sample enters when the vacuum gauge 

- 

! 
1 -4- 



... 

indicated that sample flow had stopped. When this procedure failed to elimi- 

nate freezeup, tests were performed with the trap immersed in a water ice bath - . .  
instead of dry (CO ) ice and with two traps in series. The 

immersed in a water ice bath and the second was immersed in dry 

2 

All testing during the first phase was performed at the No. 

1.3.2 Phase I1 

first trap was 

ice. 

1 veneer dryer. 

The phase I1 program further evaluated EPA Method 25 applicability to 

veneer dryers using the experience gained during phase I. Testing was per- 

formed during the period from March 2 to 6, 1981. Precision was the primary 

concern, and the "two traps in series" scheme was used. Simultaneous testing 

was performed at all three veneer dryer exhausts using paired Method 25 

sampling trains. 

The applicability of the series trap Method 25 scheme was also evaluated 

for boiler and wet scrubber exhaust streams. The scrubber exhaust was sampled 

simultaneously using both ODEQ Method 7 and EPA Method-25. In this case, .the 
. . . . . . . .  ~. . .  - . . :  

. .  

Method 25 sample was extracted from the ODEQ Method.7, sampling train at .a ' . 

point after the hot-box filter.. 

train served as a sample conditioner for EPA Method 25. .-Probe and, hot-box 

. ' filter- temperatures were maintained at 350 +25O F. . This .temperature was 

chosen because it is representative of .typical veneer dryer operating 'temper- 

. .  .atures. The purpose is to include in the sample only those materials produced 

- 1  .::.by the~~drvinq process and not 'include any materials which may be i 

. . .  .... . - .  . . ,  . 
. . . . .  . .  .- 

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

The front ~hal of the ODEQ . .  Method 
. . . . . . . . . . . . . . . . . . .  . . . . .  .~_. . . .  . . ~  . .  . .  . , . .  

. .  
, -. . . .  . . .  

I _ _  . . : . .  .~ . .  

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

. . . .  ... . .  
. .  

. . . . . . .  
~ . . . . . . . . . . .  ~ . . . . . . . . .  .. ~ 

. .  : .  
- .  . . -  . 
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2.0 SUMMARY AND DISCUSSION OF RESULTS 
8 .  

This section summarizes the sampling and analytical results for the method 

development program conducted at the G-P plywood plant in Whiteville, North 

Carolina. Phase I focused solely on the emissions from the No. 1 veneer dryer 

and was performed during the week of January 12, 1981. Phase I1 included ad- 

ditional sampling at the No. 1 veneer dryer and sampling across the venturi 

system installed to control particulate matter emissions from the plant's 

wood-fired boiler. 

I 
I 

i ' 

i .' 

i 

i Phase I1 was performed during the week of March 2, 1981. 

2.1 Phase I 

The phase I sampling program was designed to evaluate the applicability of 
. .  . .  

EPA Method 25, Determination of Total Gaseous Nonmethane .Organic Emissions as 

i '. Carbon ' and the precision of ODEQ .Method 7, 'Condensible Emissions from 
. .  

.. 
. .  Stationary Sources as applied to plywood veneer dryer emissions. . . .  : .. 

. . . . . .  
.. . .  . .  I 

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

. . .  . . . . . . .  . . .  ... . .  
,~.. 
i . . . .  . . .  

. .  ,. . . .  

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

.... ... . . . . . .  I . .  - . ,. ., , , I .  .,.. . . , . .  
. .  ~. , , ,  , . ' ,  - "  

2.1.1 EPA Method 25 

Table 2-1 uresents a summary of the ;Method 2 s  . Fesu urce opera- '. - - . . . .  . . .  . ........... . . , _ '  ,> :, jc. . .I - . . .  . .  - .:.  . _ . :  :. . -i ..,. . 
I . .  

tional parameters.' 

resulted in poor paired sample correlation and poor . . . . . . . . .  data .comparability between - .  

results for a given exhaust duct. '. 

Several problems were 'encountered with this 'method .'which : .' 
r -  .. 

. . . . .  ... . ,  , .  . , . .  ~. ..* . .  .i 

. .  I - 

. -  -~ -.... .:-_ .-_1 . . . . .  . .  . . .  . . . . . . . . . . . . . .  
< 

_ .  ._ . .- 
. . .  . . . . . . . . .  . .  

_- I . 1 ::, . .  

. .  . ' . .  . - .  . .  - -  
. ~. The most significant sampling problem was trap '.freezeup attributable to 

-.;,,. <. , . ._ . . - . . . . . .  
.".the.high exhaust stream moisture dontents. .,:These .ranged 'from 33.2 percent ... by 

. . . . . . . . .  

..... . . . .  . . .  . . . . . . . . .  
- .  .,... ~: - 

I .  . . . . .  
. .  

., .: :.( 
. .  I. 

i "  
., . I' 

............... __,_ 
~~ ~~ 



._ . L ... :- , _,., . “ _ , r ,  . . . . . . . . . .  .~ . .......... . . .  ..... ... I. - ,  

. . . . .  

y1 
N 
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Both of these configurations functioned without f reezeup. The sampling 

schemes used were as follows: 

1-A and 1-B - exhaust No. 3, simultaneous pair, traps in dry ice 
2-A and 2-B - exhaust No. 1, simultaneous pair, traps in dry ice 
3 - exhaust No. 3, single train, trap in water ice 

4 - exhaust No. 2, single train, trap in dry ice 

5 - exhaust No. 2, single train, two traps in series 
6-A and 6-B - exhaust No. 2, single train with two traps in series and 

single train with one trap in water ice, run simultaneously 

In-stack filters were used on all runs except Nos. 3, 4 and 5. Filter deteri- 

oration due to moisture was significant.and resulted in filter tearing and 

loss during recovery. Additional details of .the sampling problems are dis- 

cussed in Section 5.4.4. 

. .  . .  . .  

. . .  . . . .  . . . .  . _ . j  ,. . .  . . .  .:. 
. . .  

. .  ~. 
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. .  . .  
Analyses of the collected samples were performed without difficulty. The 

poor precision and comparability may have been a result of the small Sample 
. . .  . .  . . .  . .  . .  . . . .  . .  .... . . . . . . . . . . . . .  . . . .  . ., . . : .  

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

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

. .  
volumes obtained. 

. . .  
. . i  

. .  

. _ .  

. . . . .  
. .  .. 

. . .  . . . . . . . .  . . .  . . .  . . .  , .  .. 
. .  

. . . .  . . .  . ::: . ~. 
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2.1.2 ODEQ Method 7 

These tests were performed without any problems. 'i i s  i expected, -.a .large : 
. . . .  . .  . . . . . .  .I.. : :. . . . , r , .  . .  : . . . . . . .  ..;.:s- .. 

volume of 'water was collected in the impingers; However, -there was no evi- 

dence of in-stack filter deterioration as had occurred with the Method 25 sam- 

. . . . .  . .  
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i.e., in-stack filter, probe wash, hot-box filter, impingers, and back-up 

filter, for each test is given in Table 2-3. - Although some consistency ap- 

pears in the. percentage collected by the in-stack and back-up filters, the 

remaining sample distributions are random with no clear pattern among tests. 

I 

. . . .  . . . . .  . . . "  . . . -  ~ . .  . . .  

... .. .. 
... .. . :, . .  Two . discrepanc'ies appear , in the ' .measurement data. For both tests the 

j :: average measured temperature varies for the paired trains. This was attrib- 

uted to the probe-thermocouple configuration. One probe was modified on site 

to accommodate the in-stack filter holder. As a resu1t;the thermocouple was 

located a few inches behind the sampling nozzle. Although not believed to be 

a concern while sampling at points well within the exhaust, the thermocouple 

was evidently out of the flow stream while sampling at points adjacent to the 

port opening. This was confirmed by the field data sheets which showed much 

I .  lower measured temperatures at these.points when this probe was used. Ex- 

cluding these, the average measured temperatures for both sampling trains were 

essentially identical. 

, .  

, .,. 

. . . .  ... .- . . . . .  . . .  " .  . . .  ,'. 
1,:. 

- . .- 
L- + 

. .  

. . .  . . .  . .  
I '  
I 

. -  

. . .  

... , .* . ,  . ............ 
The other discrepancy was .the isokinetic variation. ' Three 'of the four - . . .  . . . . .  

, .  
.'. . .  

. .  
. .  . .  : .  . - .  

(7. <;; 
tests were performed outside the accepted limits. 'This is believed to' be .re- ' ~ i _  . ,  

... . .-  .. c.:. . _- . . .  
1'. lated to the high exhaust stream moisture .contents and the nonapplicability of -.: 
.-A . .  . . . .  . .  . . .  

. .  
, .  . - . .  . .  . . . . . . . . . . . .  .. ~ L,, .. 

. . ~ .. ~. 
. . . . .  

. .  

the standard sampling nomograph in~these. ranges. , 

' 

./ .. 
. . .  . .  . .  . .  

. .  
, .: 
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.... . . . . .  : i,. . . .  . . .  . . . .  

2.2 Phase I1 .... . ~ . ._ .. . .  . .  . . . . . .  . .  
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. . . .  . .  . . .  .. . . . . .  ..* ., Weight..' ?:;.: In-Stack Probe Hot-Box ' -.,., '.. , ..... Run ...+ . _  
. .  

. . .  (mq) Filter Wash Filter Impingets Filter ' .  Location-:. 
. . .  .... . . . . . .  . .  - - - - r . . .  ~ 1. ,..:,,. ._. :::I 

.. i 

. . .  . . . .  ..... . . . . . . .  .., . .  . 
Number Date 

1- 1 

1-2 1-13-81 Exhaust No. 2 343.08 6.97 25.13 15.10 52.03 0.78 

2-1 1-14-81 Exhaust NO. 3 514.32 7.00 33.48 44.38 14.37 0.77 

2-2 1-14-81 Exhaust No. 3 490.62 . 8.17 54.87 22.78 12.76 1.42 

10.77 32.22 30.43 26.39 0.19 ::I: 
. . . .  . . - . .  . . . . . . . . . . . . . .  . i 2 . -  ,*..:., . .  . .  
1-13-81 Exhaust No. 2 317.53 . .-  _ I  

1 .  # 
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2.2.1 Veneer Dryer 

Using the experience gained during phase -1, the three veneer dryer ex- 

hausts were each sampled twice using paired modified Method 25 trains. The 

modification consisted of using two traps in series with the first trap in 

water ice and the second in dry ice. This approach effectively eliminated the 

freeze-up problem encountered during phase I. 

Whereas the first phase suffered from sampling problems, this phase expe- 

rienced analytical problems which had a significant effect on the resulting 

data, Table 2-4. Only two of the six paired samples provided data for compar- 

ison. Two cases provided data for one of the two paired samples and one case 

yielded no data. Those cases yielding only partial or no analytical data were 

the.direct result of sample recovery or analyzer problems related to the high 

sample moisture content. 

. .  .. 

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

. .  - .  
. .  

Some of the problems encountered were: - .  

. .  
. .  . .  

~ 

0 

0 water carryover into the NDIR . . 

rapid degradation of oxidation catalyst efficiency 
0 water condensation in analyzer tubing . . .  

. . .  
0 water' vapor carryover, into the sample tank during trap purge ...... 

. . . .  . . . .  
. . .  
. . .  . , .  

. . . . . .  < 
... . . . .  _ 'them-is ' . ~ . . . . . . . .  

. .  

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

uresented in Section 5.4.5. The reason these problems did not become apparent - . . -  . . . . . .  . . .  . . .  . . . . . .  . . . . . . . . . . .  
_ _  

. . .  . ...... . . . .  . . . . . .  . . -  . . . . .  . . . .  ._ . .  
. . .  c +.:... . , j . .  ~. 

-. i . .  - I .. 7.- ;c:: - ' * -  ~ , . .  . .  

.... 

, *  

during the first phase.is 'that' sample voluides obtained "during this phase were ,.' 
. .  

from one and one-half to two and one-half times greater. ., , 

. . .  . . .  . . . . . . . .  . . . . .  . . .  . . . .  
. _ \ .  . -  . . -  . . ,  

. . . .  . 

. .  . . . . . .  . .  , 
. .... . ... ., ~, _, ~. ,~ 'r. ,+ ?. .-A I. 
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0 .maintained at 350 ,225 F. This temperature was selected to correspond with 

typical'veneer dryer operation conditions as described - previously. Both the . . .  . .  

- .  .sampling and . . .  analysis went . . .  smoothly. ,. . . .  . 
. .  

Method 25 samples were extracted from the Method 7 sample stream immedi- 

,. ately following the hot-box filter. .The inlet. samples could not be obtained 

at the desired location and were instead extracted through a thermometer port 

in the ductwork following the air-to-liquid heat exchanger. This precluded 

flow measurements being taken. ' . . . .  
. . . . .  

The analyzer modifications required to eliminate moisture problems were 

made prior to analysis of these samples. Analytical data were obtained for 

all samples. The sample tank analyses showed good precision for paired 

samples but the trap samples did not correlate well. This is somewhat in con- 

trast to the veneer dryer sample analyses which indicated reasonable' precision 

.for.the traps and 'poor precision for the tanks. The poor trap precision may 

indicate the impact of trap contamination and/or the effect of C02 which is 

absorbed in the water collected in the trap or encapsulated within the ice 

. . .  . .  . .  . .  

. .  . . .  

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

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

. .  

. . . .  . .  
. .  

. .  

formed inside the trap. : 3 .  - 
. .  . .  . . .  . .  .. -. -. . 

. .  

-. < . '. 
2.3 Conclusions 

. . .  . .  
The method development test program demonstrated the following: 

o Eigh moisture content exhaust streams can present problems for EPA 
Method 25 sampling and analysis procedures. - - - . . .  .... . .  . . . . .  . .  . . .  . . .  . . .  . . . . . . .  .- - . . . . .  ~ . . . .  1. . .  .. _> i  . . . . .  .___- .. ~ . .  1- - _  -- .... i_.- , . _.- ......... -i .- - .- .. 

.~ ....... o ..Method 25~Samt~le'trap freezeu n'be-'eliminated by. using ' tmJ .traps .' 
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. .  . .  , _. . . . .T,a ,.. ..,.."%, -~_I).. ni 
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. .  
. . i  ..' '-further attention. A particular item * 0f"'interest is'" t 

. .  . . .  . .  . .  . .  . .  . _. . ~. . .  . , ._  ... . . .  . .  ~ 

. .. .. . .  . - .  , -i.,* .. . I  - -____ - I  --..: ?.  : . L 2 L . I .  &,,4 i-T' L , *  .--- a.. -,..-'-t, .,.:,..-c7',.t. +-.---a. 

- effect;'.This: occurs when' CO;:,is.'absorbed . .  by' the"water' I or encapsulated with- > 
$1 

. .  - -  purge procedure and becomes part of the oxidized organic 'sample recovery,- con- 'I! 

. .  . .  . .. _ .  .. .. : .:. . ~ > - .  . .  

in the- ice formed in..the.- trap;-' This C02 is not liberated during the- trap . 
. ,  .... . .  

i 
. 

, .  
-. . 

5 1  

tributing a high degree of bias.: The National Council of the Paper Industry 

for Air and Stream Improvement (NCASI) has conducted studies which indicate 

that this interference can exceed 100 ppm as carbon. . _  

. .. I . ... . .  . .... .~ 
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3.0 PROCESS DESCRIPTION 

Emission tests were conducted at the G-P plywood manufacturing plant 

located in Whiteville, North Carolina, during January and March 1981. The 

tests were designed to evaluate candidiate total organic compound and conden- 

sible particulate matter emission sampling and analytical procedures for ap- 

plication to plywood veneer dryer exhaust streams and associated emission con- 

trol devices. 

- 

This section describes the processes that were sampled. 

. . .  . . . . .  

3.1 Veneer Dryinq 

After the veneer has been peeled from the pine log at,the lathe operation, 

the veneer is palletized and transferred to the drying operation. Here, the 

veneer is continuously hand-fed onto the dryer feed conveyor and into the 

dryer. .The purpose of this operation is to thermally drive the moisture out 

of the veneer-in preparation for the .lay-u$ and laminating operations which 

follow. During the . drying operation, natural organic compounds, primarily 

terpenes and resin acids, are .also volatilized and driven from the veneer. 

The volatilized organic compounds are the emissions 'of interest. 

. . .  . .  . .  
. . .  

- ..: . .  
. . . . .  

The NO. 1 veneer dryer was selected for the.-purposes of the method devel- 

opment  program.^. It' is - a  22-zone, four-deck, steam-heated, ' jet design unit .. 

designed by the Coe Manufacturing Company. It has three exhausts from the 

heated zones. One exhaust is located near the dryer entrance, one about mid- 
... 

way along the length of the dryer, and one"preceding'.the~''coolfnq'~zone. A .'. I : :  . . . . .  . ,  
' ,  , .  . .  

. .i 
. .  ....... . .  - - .~ . -. 

. - ... three-zone cooling sec . . . . .  . . . .  
. .  

. . . . .  - . .  .. - . .  
section.' A-rebuild of 

. . . . . . . . . . . .  ... . . . . . . . . . . .  
. ;. - I_. , .. . .  

. . . . . .  
..: -. ..... , :. ; .. 

. . .  
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. . . . . . . . . .  . -- -i.. third- exhaust: plume! showed: no:water!vapor but;I:relative'to':the -other': two, 

..... . .  . . . . . .  . .  ............... .. . ., , significant amount. of condensed organics.' >. : ' .-*. -; . + I -  ; . - r -  _,., 

a . . .I .. ;+ 
:,'I, 

. .  ... . . . .  .... 'g . .  . .  . . .  . .  . .  
. .  . . .  

. .  .. . .  
. ,. - . 

. .  

. . .  
, _  -:- The..cooling zone exhausts are not considered' to be an emission source.: . .  

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

~~ . .;; 

., . : . . . .  _ .  . .  . . i  . :._. . . . . . . . .  . . .  . . . .  _j  . 

3.2 Boiler/Venturi Scrubber System 

The boiler is a Keeler overfeed spreader stoker design fired with hogged 

wastewood. It has a nominal rating of 110,000 lbs/hr stean'at 290 psig. An 

air sweep blower feeds the hogged wood onto the firing grate. Ash is removed 

manually through clean-out doors. 

The exhaust gases exit the boiler and pass through dry multiclones for 

removal of coarse particulate matter. The multiclones are followed by a 

.Tranter Kentube Retromizer Fuel Economizer which is an air-to-liquid heat ex- 

changer used for boiler feedwater preheating. This is followed by a fan which 

imparts the required energy to overcome the pressure drop of the venturi 

scrubber and its cyclonic separator as well as providing boiler draft. 

The venturi scrubber is a conventional flooded rectangular throat design 

manufactured by Zurn Industries. A standard cyclonic entrainment qeparator 

follows the venturi scrubber. The scrubber system was installed to comply 

with State particulate emission regulations. 

3.3 Production and Control Equipment Monitorinq 

Limited production monitoring was performed by RTI during the first 

phase. Their purpose was to develop a methodology for monitoring production 

during the future standard development test programs rather than correlating 

test results with production rates during this program. 

-20- 



Other than the RTI monitoring, only routine confirmation that the process 

was operating normally was made by TRC personnel during phase I and phase 11 

testing. The typical observed dryer operation was 12 minutes drying time at 

320° P. 

During the second phase testing at the boiler, periodic checks were made 

of the boiler operating conditions to aid correlation of the test results with 

changes of boiler operation. It was observed that the steam load varied 

considerably during all tests with fluctuations from 45,000 lbs/hr to 

75,000 lbs/hr. This was mainly attributable to changing process demands. 

constant steam load could not be maintained. 

3 
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4.0 DESCRIPTION OF SAMPLING LOCATIONS 

This section presents descriptions of the sampling locations used during 

the method development program. 

4.1 Veneer Dryer 

All three exhausts from the No. 1 dryer were sampled. Since no sampling 

had previously been performed, ports and platforms were installed by G-P to 

accommodate this program. Three 3-inch ports were provided in each 24-inch 

diameter exhaust stack as shown in Figure 4-1. Two ports were positioned 

90 degrees apart in a horizontal plane for the purposes of preliminary veloc- 

ity traverses and ODEQ Method 7 sampling. The third port was located 

12 inches above the plane of the other two ports on a vertical centerline mid- 

way (45 degrees) between them. This port was used for EPA Method 25 sampling. 

The ODEQ Method 7 sampling ports for exhausts No. 1 and 2 were located at 

points greater than eight duct diameters downstream and two duct diameters 

upstream from flow disturbances. Therefore, in accordance with EPA Method 1, 

four sampling points were used on each traverse axis for a total of eight sam- 

pling points. Sampling ports for exhaust No. 3 were located 5.5 duct diame- 

ters downstream and greater than two diameters upstream of flow disturbances 

necessitating 10 sample points on each traverse axis for a total of 20 sam- 

. . . .  

. 

pling points. Locations of the sampling points in each exhaust are shown in 

Figure 4-2. 
_ -  
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this location. The port is located immediately downstream of the system fan 

ahead of the venturi scrubber. However, despite repeated attempts by G-P and 

TRC personnel, the port cap could not be removed. Therefore, this site was 

abandoned and an alternate site selected in the ductwork transition immedi- 

ately downstream from the Tranter Kentube Fuel Economizer. 

formed through an existing 1-inch diameter thermometer port. 

Sampling was per- 

4.2.2 Scrubber System Outlet 

Sampling ports and a platform had previously been installed by G-P at the 

scrubber system outlet for compliance test purposes. These existing facili- 

ties were used for this program. Figure 4-3 shows the sampling point loca- 

tions. The sampling ports were located 1.8 diameters downstream and 1.5 diam- 

eters upstream from flow disturbances. ' Accordingly, EPA Method 1 required 

48 sampling points. 

24 points were sampled for 2-1/2 minutes each with the approval of EPA/EMB. 

This was'done so that the ODEQ Method 7 .  test would coincide with the 1-hour 

EPA Method 25 tests. 

However, an exception was taken in this case and Only' 
' 
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.TOTAL NUMBER OF SAMPLING POINTSz24 
SAMPLING POINT LOCATIONS 

1A&B 1.5" 
2A&B 4.8" 
3A&B 8.5" 
4A&B 12.7" 
5A&B 18.0" 
6A&B 25.0" 
7A&B 46.4" 
8A&B 54.0" 
9A&B 59.3" 
10A&B 63.5" 
11A&B 67.2" 
12A&B 70.5" 

I 
! 

FIGURE 4-3: GEORGIA-PACIFIC, WHITEVILLE, NORTH CAROLINA 
SCRUBBER OUTLET SAMPLING POINT LOCATIONS 
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5.0 SAMPLING AND ANALYSIS METHODS 

This section presents descriptions of the sZmpling and analysis procedures 
I 

employed during the method development Program. I 

5.1 EPA Reference Methods Used During this Program 

The following EPA Reference Methods were used during the method develop- 

ment program. These methods were taken from = 40, July 1, 1980. Part 6 0 1  

"Standards of Performance for New Stationary Sources," Appendix A, pp. 183 ff. 

(Methods 1, 2, 3, and 4); and, Federal Register, Volume 45, No. 194, Friday, 

I... 

, .  

October 3, 1980, pp. 65959 ff. (Method 25). 

Method 1 - Sample and Velocitv Traverses for Stationary Sources 
This method specifies the number and location of sampling points within a 
duct, taking into account duct size and shape and local flow disturbances. 

Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 
This method specifies the measurement of gas velocity and flow rate Using 
a pitot tube, manometer, and temperature sensor. The physical dimensions 
of the pitot tube and its spatial relationship to the temperature Sensor 
and any sample probe are also specified. 

Method 3 - Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry 
. . .  

. . . .  . ~. Molecular Weight . .  . . .  

This method describes procedures for determining .the carbon dioxide, oxy- 
gen and, if desired, carbon monoxide volumetric concentration in a gas 
stream. Measurement of. these concentrations allows calculation of the 
excess air present and the dry molecular weight of the gas stream. 

. ,. - 
... 
! 

Method 4 - Determination of Moisture Content in Stack Gases 
. . . .  ..- . . . .  - _.. . > ..._ . . .  . . .  . .  
This method specifies the procedures by which the water vapor content 'of a '. .. - . . - . _  ... *..i - '+JL~'  gas stream can be determined.~r;-L;-2J::- -:G*--. X%~%-L=.-L. I,~..L.. ;:L ii-- L: 2 :i 

. .  . .  
::t> 

. .  
x:, . . . - & ; L ~  Method 25 --Determination of.Total Gaseous Nonmethane'Organic Emissions as 

. . . . . . . . .  .... ~. . . . . . . . . . . . . . . . .  .. . . .  . . .  ...._+.-- ..'.i..i.._. 
-.;;._J ., . 

Carbon 
f.*.:.&- ,._ * Z ^ i  ~ - ' ' ~ '  -*3,2 .murLT>F;xscuu .Y1&3-?2+x+% g x w :  :. :. . . -  .. 

. .  . ._ . .  
s nonmethane prganic compounds ("0) .......... * ....... 

' ' -J.$~:: are :.sampled;x'and .analyzed.~~.An,.emissionzsample.i~is.ldrawn,nthrough,ia, .conden- :. . .  - 64 :.* . - ". 4: :--. sate ,~ . Urap ,and -into an .evacuated .tank.&;Trap ani tank .contents~ are -oxidized '.>: :.. :..~ 



... .. 
. .  . . . .  

_ .  I 

....... . . . . .  -. ..- - . .  . . . .  a_.- . . .  _. . .  , ~ . _ .  
I~ . 

. .  . , .~ 
, ..: . Particulate matter- and condensible organic compound emissions &ere sampled 

using the ODEQ, Air Quality Control Division,: Method 7 - Condensible Emissions 
, . from Stationary Sources. Details of the method are presented in the ODEQ 

"Source Sampling Manual," as. revised April 1979 and an excerpt is contained in 

. .  - Appendix D. A summary of the method and modifications incorporated in the 

method development program are presented in Section 5.5. The method was in- 

cluded in this program in recognition of the fact that the majority of the 

historical veneer dryer emission database has been developed using ODEQ 

Method 7 .  

. . .  . .  . .  . .  . .  
. .  .~ 

. .  . . . . .  

. . ,  .. - .  . . . .  . .  

5.3 Preliminary Measurements 

5.3.1 Phase I 

The first phase of the dev program f xsed xclusively on 

the No. 1 veneer dryer exhausts. Preliminary tests performed prior to Sample 

collection included velocity traverses and gas stream moisture determina- 

tions. These were performed on January 12 and 13, 1981. 

Velocity traverses were performed in accordance with EPA Methods 1 and 2 

employing a 36-inch standard pitot tube, 0 to 10-inch inclined manometer, and 

a chromel-alumel thermocouple with a Thermo-Electric Digimite Model 31160 dig- 

ital electronic thermometer. Despite the obvious presence of exhaust plumes, 

there was no discernible velocity pressure indication at any of the exhausts. 

A 0 to 1-inch range manometer was substituted which indicated velocity pres- 

sures Of 0 to 0.005 inches water column (w.c.). Higher velocity pressures 

were periodically observed but these were due to wind effects. 

It was learned through subsequent discussions with plant personnel that 

the dryer was normally operated with the dryer exhaust dampers in the fully 
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closed position. Therefore, the observed plumes were attributable to damper 

leakage. G-P agreed to partially open the No. 2 and 3 exhaust dampers to the 

limit that dried veneer quality was not affected. The No. 1 exhaust damper 

could not be opened because it had been welded shut. After the dampers had 

been adjusted, a velocity pressure scan indicated flow velocity pressures Of 

0.1 to 0.8 and 0.04 to 0.08 inches W.C. for exhausts No. 2 and 3, respec- 

tively. Complete EPA Method 2 flow rate determinations were not performed 

separately but, instead, flow rates were determined in conjunction with ODEQ 

Method 7 sampling. 

Gas stream moisture content determinations were performed at all three 

exhausts using EPA Method 4 procedures. 

5.3.2 Phase I1 

The second phase of the method development program focused on the No. 1 

veneer dryer and the boiler/wet scrubber system. Preliminary tests performed 

included velocity traverses and moisture determinations. . A preliminary deter- 

mination of the dry gas molecular weight was also performed at the boiler/wet 

' 

. .  ' : ., 
. .  

. . . .  . . .  . -  . . .  . .  scrubber system sampling locations. ~. . 

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

No. 1 Veneer Dryer 

Velocity and gas stream moisture content tests were performed at all three 
. .  

. ....... . . . . . . . . . . . . . .  . ..... ....... . ,  . . . .  . -  : -. . -  .dryer exhausts on March 3, 1981. .Velocity and flow rate data were .obtained 1.p.. 
~. ~ 

. .  , .  

-..-accordance with EPA. Methods 1. and ' 2  -using a .36-inch ,standard pitot. tube, : 0 to . . . . . . . . . . .  
. .  .~ . .  

.. 

.. '-:::lyinch .manometer, ; and -.a . . .  chrome1:alumel ;thermocouple ..with. - .a :;,Thermo-Electric ,.,:;-:.:. :;.. 



-.  .~ . . .. . - Gas stream moisture: content  ' w a s  determined: f o r  a l l  t h r e e  exhausts using . . 
... . . . . . . . .  . . .  . . . . . .  

. .  
. .  . .  

- \  
. . -  , i ~ .. c - - .  ,.:: EPA Method 47+,These,  tests were'also perfoimed on March- 3. ?<.'.', . =-.' .-.--E . ~ . . . .  

. . .  . , . I  p. . .  . .  ~. . . . . . . .  
. ,  

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

. . : . . ~  . .  
L - ' '  

. .  . .  -. 
.~ 

~. . . . . .  . . .  . -.. . .  ... . . . . . .  Boilerpet Scrubber System ... L . . . . . . . .  
. .  

I 

' I  

Preliminary moisture content ,  ve loc i ty ,  and dry  gas  molecular weight mea- 

surements were performed a t  the scrubber system o u t l e t  on March 4. Moisture 

content  was determined using EPA Method 4. The prel iminary ve loc i ty  measure- 

men t s  consisted of  a ve loc i ty  pressure  scan to  determine t h e  approximate 

average ve loc i ty  pressure f o r  the  purpose of s e t t i n g  up t h e  sampling nomo- 

graph. Actual flow rate measurements were included with t h e  ODEQ Method 7 

sampling. EPA Method 3 incorporat ing an Orsat  analyzer was used for determi- 

i 

._ 
I _  

nat ion of dry  gas  molecular weight i n  conjunct ion w i t h  each ODEQ Method 7 test. 

NO prel iminary measurements were performed a t  the  scrubber i n l e t  loca- 

t ion .  T h i s  was not  a r e su l t  of abandoning the  planned test  s i t e  for  t h e  a l -  

t e rna te  locat ion.  None had been planned s ince  such d a t a  was n o t  considered 

necessary to the  method development program. Moisture content  and dry  gas 

molecular weight determinat ions were performed i n  conjunction w i t h  EPA 

Method 25 t e s t i n g  a t  t he  a l t e r n a t e  loca t ion ,  a s  descr ibed on page 25. 

5.4 Tota l  Organic Compound Sampling w i t h  EPA Method 25 

EPA Method 25 was used t o  determine the  t o t a l  o rganic  compound emissions 

from the veneer dryer  and ac ross  the boiler/wet scrubber system. During t h e  

method development program seve ra l  modif icat ions were necess i ta ted  by t h e  

source gas  stream condi t ions.  Sect ions 5.4.1 through 5.4.3 which 

... 

I 
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I 
i 

I 

follow describe the general procedures associated with the method. Details Of 

the method are presented in Appendix D. Sectiok 5.4.4 and 5.4.5 discuss the 

specific procedures and modifications incorporated during the course of the 

I 
! 

i<- program. 

5.4.1 Sampling Train Preparation 

Condensate TraE 

After checking for any signs of physical damage, each trap was intercon- 

nected to a hydrocarbon (HC) free air cylinder, flowmeters, and C02 monitor 

(nondispersive infrared (NDIR) detector) and inserted in the furnace as shown 

in Figure 5-1. The trap was then purged with the HC-free air at a 100 ml/min 

flow rate with the furnace operating at a temperature of 600 C. A propane 

torch was used to heat those portions of the trap and probe assembly which 

0 

extend outside the furnace. The purge was performed until the C02 monitor 

indicated a concentration of 1 ppm or less. 

! 

. . . .  
. . .  - .  

. . . .  . -  
Sample Tank 

Each sample tank was connected to a cylinder of HC-free air,' a. vacuum 

pump, and. a mercury manometer as shown in Figure 5-2. - The tank was evacuated 

to 29 inches Hg vacuum after which .the three-way valve was switched and the 

tank was pressurized to 10 inches Hg with HC-free air. This Cycle was re- 

After the third pressurization, the tank was connect& -to 
..... .. ....... ,_..--. .- ............ 

.. .peated three times. 
. . . . . . . .  . .  

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

. . . .  . .  . . . . .  . -  I- . .  - . ~ - - - .  
.>?:::-'.,"', ,. - . .  - ,,.: .... ". .r the total organic compaundnalyzer and a s&ple analysis was p ormed:-":If a' . . . . . .  . ;;:-:-'. :' ... f '  

I .  .. -.. . .  I 
1 i . . . _ _  , .. . .  

. .  . -  - ... . . .  : .  no&ethane organic .concentration;greater~. than 1 ppm was measured, . the tank. was . 
. ...... . . . . . . . . . . . .  - 

: 

. .  



FIGURE 5-1: METHOD 25 TRAP PREPARATION 

\/ i . 
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FIGURE 5-2: METHOD 25 TANK PURGING AND EVACUATION 
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FIGURE 5-3: METHOD 25 FLOW CONTROL ASSEMBLY ADJUSTMENT 
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, .: :.. Flow Control Assembly 

The sampling t r a i n  was assembled a s  shown ik Figure 5-3 and leak checked. 

f. 
i. The probe end"cap w a s  removed and t h e  probe was connected to  a flowmeter a s  

,p: shown. The sample flow shut-off valve w a s  opened and the  f l o w  con t ro l  valve 

The flow r a t e  was then  m n i -  

5 
g . 
2.  ... 

.. . ,,:. 

-.z 
!...' 

adjusted t o  achieve a f l o w  rate of 50 +5 ml/min. 

tored e i t h e r  with t h e  flowmeter or by t iming the  change i n  gauge vacuum. 

.. 

The vacuum should change from 29 inches Hg to 27 inches Hg i n  a b o u t  7 min- 

utes and t o  26 inches Hg i n  a b o u t  1 0  minutes, for a tank volume of approxi- 

mately 4.8 l i ters  (0.169 f t  ). The genera l  equation r e l a t i n g  change i n  

pressure with time is: 

3 

r: 

(Po - P) 
pB 

V t (minutes) = E; 

Where V = tank volume ( l i t e r s )  
Q = flow rate ( l i t e rs /minute)  

Pg = barometric pressure  ( inches Hg) 
Po = i n i t i a l  tank vacuum pressure  ( inches  fig) 

.._ 

P = tank vacuum pressure  a t  time t ( inches Hg) 

. 
The flow con t ro l  adjustment screw was sealed a f t e r  t h e  des i r ed  flow r a t e  

.~ . ~ . .  
was achieved. The f l o w  con t ro l  valve number and ca l ib ra t ed  flow r a t e  were ~ ' .' 

recorded i n  t h e  p ro jec t  notebook. . - .  

5.4.2 Sampling 

The sample tanks were shipped t o  t h e  s i t e  f i l l e d  and s l i g h t l y  pressur ized  
. . .  . .  . . .. . . . ..; 

wi th  dry  nitrogen. Immediately. p r i o r  t o  ' each tes t ,  *, t h e  re 
.. 

^ .  

/ .  . .  . .  . - ..-. r.- _. I ?_=.l.... 1 e-..,. 4.. ".-'17".c7TT;-: .*"? , ' : ~  ~. 
...' , .. . .  . .  .. ."L : 

. .  12, . .  

. -  .... . . , .. . ,.,. . . - - .  . .  

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

. 
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Performed. The tank vacuum a s  indicated by t h e  vacuum gauge was recorded and 

checked again a f t e r  a minimum period of 10  minutes. If t h e  indicated vacuum 

had not  changed, t h e  por t ion  of t he  sampling t r a i n  behind t h e  shut-off  valve 

d id  not  leak and was considered acceptable .  Assuring t h a t  t h e  probe t i p  W a s  

t i g h t l y  capped, t h e  f r o n t  p a r t  of t h e  sampling t r a i n  was checked by opening 

the flow shut-off valve. After a sho r t  period t o  allow pressure s t a b l i z a t i o n ,  

no t  more than 2 minutes, t h e  indicated gauge vacuum was noted. After a mini- 

mum period of 1 0  minutes, t h e  ind ica ted  vacuum was again noted. The l eak  

check was considered acceptable  i f  no v i s i b l e  change i n  vacuum occurs. The 

p r e t e s t  leak r a t e  (mm Hg/lO minutes) was recorded if observed. A t  t h e  comple- 

t i o n  of t h e  leak  checks, t he  sample flow shu t -o f f  valve was closed. 

After t h e  leak check has  been performed, t he  sample tank number and each 

t r a p  number comprising a sampling t r a i n  were recorded on t h e  f i e l d  d a t a  shee t  

along with the  respec t ive  t es t  run number and sampling s i te .  Immediateiy 

p r i o r  to sampling, t h e  gauge vacuum and clock time was noted. The flow shut- 

off valve was opened and sampling begun. Gauge vacuum readings were recorded 

every 5 minutes during the  sampling period. A t  t h e  end of t he  sampling 

period, t h e  flow shut-off valve was closed:  t h e  time and f i n a l  gauge vacuum 

was recorded. The probe was removed from t h e  stack and the  t i p  t i g h t l y  capped. 

A post test  leak c h e c k  was performed p r i o r  to  disassembly of t he  sampling 

. . .  .. 

!.. ... 

t r a i n .  After assur ing  t h a t  t h e  probe has  been t i g h t l y  capped, t h e  flow shut- 

off valve was opened and t h e  gauge vacuum monitored f o r  a m i n i m u m  of 10 min- ., 
. . .  . .- .. _ _  . .,. . -  

k;, . 
.~-:'utes.'.-The l e a k  check .was .acceptable ' i f  no v i s i b l e  change i n .  tank vacuum oc- . . . .  

- .  

: cu r s .  ?The post test leak .rate:-(m-Bg/lO minutes) . w a s  recorded i f  observed. :,,:' .: .: 
. .  

.... . .  ... . . .  . . . . .  . . .  . .  . . .  ..... -. . .... . . . . .  . . . . . . . . .  .......... . .  . - .  - . ,, . .  ..l-.. 

, .  
.L 

. .  
..1_ 

. .  .. ,d., . . : . 
. . . . . . . . . .  .. . . . . .  ~ 



I , .. . . .  ... ..... . . . .  +*,,;-<.: -..:,.- _... .,...,- :- i...' :. . .  - 
--.. - . . . .  ... . . . .  

. -  .. e?:.: ,:,;,;.:+ :';-.,': .::>,.:;:-:7 

. . . . .  . .  . -- . ; /_. .2:5-4*3:  Analvsis .. :;-,iyfi:.:.ir. . . .  :'GL.~I',' :,,q.?.S!~" ,:,;.~, ;; c- :,--. ...i.:- .F.;}- *.. 
. .  

-, . .~ . 
. ,  +., 

I'. q,, . .  Noinethane . .  organics 'were determined' by combining the analytical results 
. .  

obtained - from independent analyses of the condensate trap and sample tank :: -1 
- I  1 ..-., 

. fractions. After sampling was completed, the organic contents of the conden- 

sate trap were oxidized to carbon dioxide (CO ) which was quantitatively 

collected in an evacuated vessel; then a portion of the C02 was reduced to 

methane (CH ) and measured by an FID. The organic content of the Sample 

fraction collected in the sampling tank was measured by injecting a portion 

into a gas chromatographic (GC) column to achieve separation of the nonmethane 

2 

4 

. .  . .  ... 

organics from carbon monoxide (CO), CO and CH4; the NMO were oxidized to 

COz, reduced to CH4, and measured by an FID. In this manner, the variable 

response of the FID associated with different types of organics was eliminated. 

2 

TRC Analysis Equipment 

The analyzer was fabricated by TRC using the following base components: 
. ,. . . .  

Varian Model 2800 gas chromatograph with flame ionization detector 
Varian Model A25 chart recorder 
Varian Model 485 electronic integrator 

These components were interconnected to provide an analyzer scheme very simi- 

lar to that described in the method. However, TRC made some changes which, in 

our opinion, improved the ease of operation without affecting analyzer per- 

formance. Figure 5-5 depicts the analyzer schematic as assembled. A high 

grade, HC-free carrier gas was used which eliminated the necessity of the pu- 

rification furnace. 

'* I 
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A six-port valve (Carle Model 5521) was substituted for the two fOUr-port 
8 . .  

valves. One four-port valve was used instead of two four-port valves in the 

reduction catalyst flow scheme. In effect, the latter valving modification 

precluded venting hydrogen within the laboratory. 

I 

r '., ... 
The exit line from the oxidation furnace to the six-port valve was heat 

traced to avoid condensation. Additionally, all four switching valves inCOr- 

porated in the analyzer were enclosed in a heated insulated compartment ther- 

mostatically controlled to maintain a constant 100 
0 C temperature. 

The separation column used was prepared by Supelco, Inc. It was a 

4-1/2 foot long, 1/8-inch diameter stainless steel tube with two packed sec- 

2%). tions, The injection side section was 3 feet long and contained 10 percent 

OV-101 (liquid methyl silicone) on SO/lOO mesh Supelcoport. The following 

section was 1-1/2 feet long packed with 60/80 mesh Poropak Q. 

The oxidation catalyst assembly was prepared by TRC using a proprietary 

catalyst material manufactured by Davidson Specialty Chemical Company. The 

.- catalyst as received was crushed by TRC using mortar and pestle to provide a 

more homogeneous material with greater active surface area per unit volume. 

AppKoximately 6 to 8 inches of the crushed catalyst was packed into 'a 1/4-inch 

O.D. quartz tube. Glass wool plugs were inserted at both. ends of the packing 

to retain the catalyst and maintain compaction. 

. .  

.. -.. . ,  -: 

The reduction catalyst was a Byron Instruments unit with integral heater. 
. .  . .  

This was mounted within the Varian,gas chromatograph oven to . .  insure Constant . .  

. .  . .. . .  . ... . , - .. . . . . - .* '... .::.< 1. 3 :  -I.,: _ _ I  ._.-. ~... . ,., 
., . , :: . .. . .  . . .  . . ,  . -  . . .  .. , . . .  . .  . .  

. .  * . . .  . temperature operation. 

. . Although not .clearly shown on Figure 5-5,- a .single .combustion air source . ,  
~ , .  



I . .  . . .  . . .  . .  
/ :  . .  

he' same as th9 configura-: . . . .  same as the configura-:'. . ' 

{ -- tiOn detailed by Method 25.::- The-.nondispersive inf rased detector: incorporated i ,  

*,; 

. .  . .  . .  . .  ... . - .  . ,  an Anarad 

The.TRC.arrangement did not incorporate the vacuum pump in a direct link 

This was done to- 

400, O-~O,OOO .ppm co'=j c.?> . ~ : ! i - : v  : :v;z:?>i->~n T.:;.: -r,:!n. :**; "- . , i::-trr . . .  
' i  2 . .  

. . .  . .  .- .  , 

... ... 
. i  . .. . , . _ . .  

with the other'equipment:. Instead,' it was located remotely. 

avoid contamination by the oil mist vented from the vacuum pump. 

- , . j  . . .  

A tube furnace was used for volatilization of the condensate trap sample. 

This provided more even, high temperature heating of the trap. A propane 

torch was used to heat those parts of the trap, including the probe, which 

remained outside the furnace during the sample recovery procedure. Valves A, 

B, C and D in Figure 5-6 and their connecting tubing were enclosed in. a ther- 

mistatically controlled oven maintained at 125 C in order to prevent con- 

densation. 

0 

Analyzer Operating Conditions: 

- Gas Regulator Pressure (psig) Flow Rate (cc/minl 

Helium 42 25 - >  

Air 4 5  30 FID 
50 Oxidation Catalyst 

Hydrogen 20 30 

Separation column normal temperature: 
Separation column backflush temperature : 
Oxidation catalyst temperature: 750° C 
Reduction catalyst temperature: 

OO c 
l o o o  C 

l o o o  C (32 VAC) 

Condensate Recovery Conditions: 

- Gas Regulator Pressure (psig) 

Oxygen 10 
A i r  15 

Oxidation catalyst temperature: 850° C 

- 
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. . ,. . . .  

. . .  . .  . .- . . 

................... . -  
... . . . .  .. . . . . . .  . . . . . . . . . . . . .  . . .  . , .  . . . . ,  . .  . .  

. .  . . . . . .  
. . , :i ;: .i . .- " . .  

.::. 
. .  dard gases, . of the following concentrations: 5 4 . 3 '  ppm, ' 2 7 k  ppQ;' and'-.-':-- 

. .  .I 
. 'I 

. .  
. .  i : .., . . .. . .  ' 

2 3 8 2  ppm. ' Oxidation catalyst' efficiency checks were made with a 1 percent; 

.methane standard calibration gas . . .  prior-* to- sampie. injections,-.,, Reduction Cata- 

lyst efficiency checks were performed.'using, either a 1 . 9 5  percent C02 cali- 

. ~ >  ,.,̂  ------ , --i------ . .  - . .~ . 

. ......_ . ~ . .  . . .  . , ., . . .  ~. . .  yj 

bration gas 'run directly through the reduction catalyst 'or using the 1 percent 

. .  
. .! . . ,  ~ 

. .  . .. 
. ,  .- - - .-. -. --- ._ 

. .  1 
:i 

-. 
methane standard, and running it through both the oxidation and reduction cat- 

alysts, comparing the integration response to the response of the l.percent 

methane standard when it bypassed both catalysts. 

..,.., 5.4.4 Phase I 

Sampling 

Method 25 sampling was performed on January 13 and 14.  The planned tests 

.... . I. 

were as follows: 

January 13: exhaust No. 1 - duplicate Method 2 5  pairs with in-stack filter 

exhaust No. 3 - Method 2 5  pair with in-stack filter 
Method 2 5  pair without in-stack filter 

January 14:  exhaust No. 2 - Method 25 with in-stack filter 

The first day of testing revealed the expected problems with high moisture 

content streams and resulted in a change of the planned tests. The first pair 

run at exhaust No. 3 froze up within 4 5  minutes. This was indicated by the 

absence of a change in the sample tank vacuum. The freeze-up occurred despite 

periodic heating of the sample probe and the top portion of the trap with a 

propane torch. Instead of attempting another sample at exhaust No. 3, a 

sample pair was run at exhaust No. 1 since the moisture test had indicated a 

.. ' .- 

I 
I 
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! lower conten t ,  approximately 33 percent  VS. 55 percent  f o r  exhaust No. 3. The 
I 

freeze-up problem occurred within 25 minutes, - aga in  d e s p i t e  heating. The 

in-stack f i l t e r  was removed from one sampling t r a i n  t o  check i f  s a tu ra t ion  Of 

t he  f i l t e r  w i t h  water or condensed organics  were cont r ibu t ing  t o  the  Sample 

f l o w  stoppage. This  had no e f f e c t  and it was concluded t h a t  t r a p  freezeup was 

the cause. A s i n g l e  sampling t r a i n  was next run at  exhaust No. 3 with t h e  

t r a p  immersed i n  water ice instead of dry ice .  This  mode of operat ion proved 

I I 

I 1' . 
I 
< _ .  

I 
? 

i 

successful  i n  t h a t  t he re  was no freezeup and near ly  c o n s i s t e n t  tank pressure  

changes occurred between readings. 

Sampling focused on exhaust No. 2 on t h e  second day a s  planned. Eowever, 

s i g n i f i c a n t  procedural changes were made i n  l i g h t  of t h e  previous day 's  exPe- 

rience.  I n i t i a l l y ,  a s i n g l e  sampling t r a i n  was t r i e d  i n  t h e  normal configura- 

t i o n  with the  t r a p  i n  dry  ice. A s  had previously occurred, sample flow Stop- 

:- 

. .  
page occurred within 26 minutes. The next  sample run employed a sampling 

t r a i n  with t w o  t r a p s  i n  series, Figure 5-7. The f i r s t  t r a p  was immersed i n  

water ice and t h e  second t r a p  i n  dry ice. N o  freeze-up occurred. Following 

t h i s ,  a p a i r  of samples was obtained with one t r a i n  using the  t r a p s  i n  series 

approach and one t r a i n  using a s i n g l e  t rap i n  water ice .  N o  freeze-up occur- 

.. 

I 

. .  red i n  e i t h e r  sampling t r a i n .  . ~ .  

Analysis 

The samples were analyzed following the  procedures described i n  

.-., . .. Sect ion 5.4.3. No problems were encountered. .. 
.,, 

. .  :, . -  - .- . 
, - .  . . .  . .. . 

. .  : . _. 
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I series. In-stack filters were used at all sampling locations except the Wet I 
scrubber. At this location, the Method 25 saples were extracted from the 

ODEQ Method 7 sample stream immediately following the hot-box filter, 

... Figure 5-8. 

None of the freeze-up problems which occurred during the first phase were 

encountered. 

Analysis 

Analyses were performed as described in Section 5.4.3 but several Sample 

related problems required that modifications be made to the general analyzer 

scheme. The problems were related to the high water content of the veneer 

dryer exhaust samples. They were not encountered during the first phase 

sample analysis because total sample volumes collected during this phase were 

one and one-half to 2-1/2 times greater. The problems were: 

0 water condensation in interconnecting tubing between the trap and the 

rapid degradation of oxidation catalyst efficiency 

oxidation catalyst during trap sample recovery 

0 overload of water trap following the oxidation catalyst 

0 condensation and water carryover at entrance of the NDIR 

0 moisture carryover into the sample tank during trap purge 

The catalyst regeneration problem was discovered as a consequence of the 

:noticable presence of -water in the' interconnecting tubing and poor paired , . 

:. . _- . 
. . .  . . .  . . . .  . . .  .. . . .  . . . . . .  -.. ~ - . .  . .  . . . .  . '- I. 

?.. ! .. 
. .  _. .~ - .  . . .  . ., sample -precision. Consecutive analyses of standard samples both with and 

....... 
.* . . . .  . . . . . . .  -. _ _ . _ .  L . .  7 .  ... . -  ; 

- .  ? . " '  
.- . . 

- .  . .  
. .  <./c . ~. 

. . r2 without rwgtet'Ireveaied the- catalyst efficiency 'redu educed to . :  , 
. . . . .  .- .- - ., -. . -. 

he daily catalyst - 
. . . . . .  , ._ .-:.z.: .~ . ~ . . 

The catalyst regeneration problem was discovered as a consequence of the 

noticable presence of -water in the' interconnecting tubing and poor paired 

sample -precision. Consecutive analyses of standard samples both with and 
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performance check did not reveal the problem. This was due to the catalyst's 

ability to "dry" and regenerate over a period of time under the influence Of 

the carrier gas and its oxygen content. The Davidson Specialty Chemical hy- 

drocarbon oxidation catalyst was replaced with Hopcalite. Although not as 

sensitive to water vapor from an efficiency standpoint, the Hopcalite was ob- 

served to eventually crystallize and bond to the quartz tubing making replace- 

ment necessary due to the resulting flow restriction. The replacement fre- 

quency was not definitive19 determined but could logically be expected to vary 

with sample moisture content. As a precaution, the catalyst was replaced at 

least every 2 days. 

Condensation between the trap and catalyst during trap sample recovery was 

eliminated by placing the associated valves and tubing in a thermostatically 

controlled, 250 F, insulated chamber. Modifications to the water trap and 

the addition of a supplemental moisture eliminator prior to the NDIR elimi- 

nated the problems at these two elements. 

0 

In order to ensure a complete carbon dioxide purge from the trap, part Of 

the procedure had been. performed with the trap removed from the dry ice bath. 

Since this procedure obviously contributed to water vapor carryover into the 

sample tank, the procedure reverted to purging only with the trap in dry ice. 

Following the modifications, the samples obtained at the boiler/wet 

scrubber system were analyzed. No water related problems were encountered. 

Although this may in part 'be attributable to the analyzer . .  and procedural modi- 
1- . . . . 
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modifications and observations of phases I and TI, respectively: 

, 5.5.1 Sampling Equipment and Procedures 
.. . .  . . .  ._ .. 

ODEQ Method 7 is essentially a modified EPA Method 5 approach. The major 

modifications are the inclusion of the impinger train sample catch in the 
. . .  

total sample weight and the addition of an unheated back-up filter between the 

third and fourth impingers, Figure 5-7. The purpose of the back-up filter was 

to collect any organic aerosols formed but not collected within the im- 

pingers. The hot-box filter may or may not be used depending on whether dry 

solid particulate is present. However, when the hot-box filter is used, the 

glass cyclone is also included. 

Sampling procedures are identical to those of EPA Method 5 with the excep- 

tion of sample recovery. The impinger sample is recovered and all the im- 

pingers and interconnecting glassware are rinsed with acetone. The back-up 

filter is also recovered for gravimetric analysis. 

5.5.2 Analysis 

The analytical prcedures are an extension of EPA Method 5. The major ad- 

dition are the procedures related to analysis of the impinger catch. Con- 

densed organics are extracted from the impinger water using a chloroform-ethyl 

ether procedure. The extract and glassware acetone rinses are evaporated sep- 

arately at 70° F, desiccated for 24 hours and weighed. Following organic 

extraction, the residue desic- 

., 
, .  

the impinger water is evaporated at 220' F, 

cated for 24 hours and weighed. The back-up filter is also desiccated for i 
I - 
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I 24 hours and weighed. Emission concentrations are determined using EPA Method 

5 calculation procedures, including the impinger and rinse residue and back-up 

filter weight gains. 

I 

c 
.I 
, :. 

5.5.3 Phase I 

Samplinq 

A few modifications were made to the sampling apparatus described by the 

method for the purposes of this program. An in-stack thimble-type filter was 

used to determine the amount of condensed particulate matter existing at stack 

temperature. The hot-box filter was also used but the glass cyclone apparatus 

.ii *I was not included since it was precluded by the in-stack filter. A flexible 

teflon tube was used to interconnect the outlet of the hot-box filter and the 

impinger train. This modification was made primarily to improve the ease of 

sampling during traverse to the multiple sampling points. 

Exhaust No. 1 was not sampled due to its low/no flow characteristic. Ex- 

hausts No. 2 and 3 were sampled with little difficulty. The following obser- 

vations were made during testing and sample recovery. 

0 The impingers were very warm to the touch despite frequent addition of 
ice and low ambient temperature. Filter hot-box exit .temperatures were 
maintained in the range of 250° F to 290° F which was within the 
expected range and does not explain the occurrence. 

0 Condensed water vapor was evident at both the inlet and outlet of the 
back-up filter holder. Consequently, the filter was also wet and dif- 
ficult to recover. 

, .  

. .  
. ., 

. .  . .  
.< : .o The in-stack thimble filters were recovered with littie evidence of . . . .  
!i deterioration attributable to the high moisture levels. 

Even'after rinsing the impingers with distilled water and acetone, a 
residue was evidenced in the first impinger by a discoloration of the 

. . . .  .... . . . . .  . .  . .  . .  . .  . .  
!:.>.. ' , .  

0 
. .  

. .  ~. 

. . . . . .  . . . .  . ,. . . . .  . . .  . . . . . . . . . .  
. ' . .: ~ :. glass. ' This could .not.& removed by additional rinses.. , 

. .  . .  . -  . .  - . .  
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5.5.4 Phase I1 . .  

- ODEQ Method 7 was used only for the scrubber outlet testing in Combination .-.. , ... . 
. .. 

.. ~;. . .  - .  with the modified EPA Method 25 scheme. Sampling was performed following the : _.I 
. .  

.. ., . .  

same procedures that were incorporated in phase I except that the hot-box 

filter and probe, were maintained at 350 225 F. Both the sampling and anal- 

ysis were. performed without difficulty. 

0 

.. . . '  .., 
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Inmx X - 
P bar Barnmetric Pressure - in. Hg . ~ @ , O C /  

As Stack Area - Ft* ?./4 
h Nozzle Diameter - in. 0 ,  w7 
Time Total S m p l h g  Tlme - min. /o q 
Y Calibration Factor I!  00 
CP P i to t  Coefficient 0 . 9 4  
(AP) Average Square Root of Velocity Head (in. HzO) 0,394 
AH Average Or i f ice  Pressure Dmp - in. %O 0.4y 
Tn Average Meter Temperame OF r 7  
Pstk Average Stack Pressure - in. H f l  -/3 , OC  

. .  Tstk Average Stack T e m p e r a m  OF .?OLI 
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t Hydro3en in Fuel 
% Carton in F u e l  
% Sulfvr in Fuel 
% Xicmgen in Fuel 
% Cxygm in Fuel 
Cmss Califoric Volm of Fuel - BN/lb 

>btcr ~ o l m  at ~tandard conditions m)-it3 
$ H@ Vapor in S t X k  Gas 
> b l d a r  Weight of S c a d  Gas Ofet) 
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Acral Stark Gas Flowrate - XEl 
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5 Hydrogen in Fuel 
: Carton in Fuel  
1 sulfur in Fuel 
: Ximgen in Fuel 
% Oxygen in Fuel 
Gross Califoric Volme of Fuel - m/lb 

t r;?o vqar in stack Gas 
blecdar Weight of Stack Gas O*t) 
Average Velocity of Stack Gas - FW 
W Stack Cas Flowate - XlM 

% Isakinetic (AT. Nozzle Vel/Avg. Sclc Vel) 
Particulate Concenaation-lb/EE 
Particulate Emission R a t e - l b m  
F Fac tor  - D S O f i W  HIu 
Particulate hissims - lbsfi&f HN 

stack Gas nona te  (0.0% bo: n) - mc? 

1 R . Y  

37.9 
&?LO 
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S t a c k  Aru - F t z  
Nozzle Diamtcr - in. 
Total Sampling T b  - min. 
Uibration F a c t o r  
P i t o t  Coefficient 
Average Square Root of Velcciw Head (in. &J) 

Awrage Orifice Ressure Drop - in. ,W 
Average Net- Terq~crature O F  
Awrage Stack Pressure - in. H$ 
Avcrage Stack Tapera- O F  

MET Volum at >htm Conditions - F t 3  
Tau1 Plater Vapor Collecrcd - nl 
I O 2  instackGas (Dry) 
\ 02 in stack Gas m1 
\ m i n s ~ G a s m )  

I Hydrogen Li F u e l  
t Cartnn in Fue l  
\ sulfur in Fuel 
8 Nirrogol in Fuel 
% Oxygen in Fue l  
Gmss Califaric Volumc of Fuel - m/lb 

c 

119.77 
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SAMPLING LOCATION . .  
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I, 
OUTSIDE OF NIPPLE, (DISTANCE E) 
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APPENDIX D 

SAMPLING AND ANALYTICAL PROCEDURES 
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Det=r==acions  o f  stack g a s  v e l o c i t y  and v o l m e c r l c  flov zacz r L L 1  be %de 
a c c ~ r d k ~  CQ E.% Yechod $2 as described in t h e  Federal Xroistar of Se?t=ber  
7, 1979.  Xn S-type p i t o t  tube  cannecred t o  an i n c l l n e d  manmeter will b e  
u c f l k e ~ .  ?ill calibrations w i l l .  b e  in accordance with the Yethod. 
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Der-- i~rrians of siack PES maisrure contenc .dl b e  =de according i o  - ~~ - 
E A  Yechad Y4 as recorded in the ~ e d e r a l  Reo i s tcr ,  Sepcmber  7 .  1979. 
A sr‘nmstic of &e :eauired s a p l i n g  t ra in  is  presenred below. f ’- YAisture .- .~ ~ 

dererd.nat5m.s -41 b e  Paae us& c&ulacioPs presenceti in the Yethod - 
u t i l i z i n g  the corrected dry  gas meter volume, the  m o u n t  of l i q u i d  c o l l e c t a d  
in the cmderrser, and the weight gain  of the s i l i ca  g e l .  
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. AND DRY MOLECULAR W-IGHT- 
. .  

1 . .  * ' ?  . . .  
, . . _. 
ill .'i A_.&.. :.>=: .-.>-: , 'I-=.-. ..*.. i... .-.._.___ -. . . .---- --:. . __.._..=., .". , -'- 2-r ..- . _ . . . . . I____  i__. I . -- - --___, - ..- . .  . -. . .  . ,-... - *  *. -..-. :. - . - - _ _  -.?.r....%.: ~ _ . -  ..I .i,_.i_r. . . . , ..,, . .-- - _rj . ,. < _ .  _ .  ,>:--..::. .:.<.- $,? . ::--,-. - ....,. -! -.------.. ., __ 

$6 

:::{ 

: _.. . . ... ... . .. 
. ~ .  - .. .-  .. .. . - - _  ~ ..- . . -  

<.' 

t r a i n  w i l l  b e  leak-checked p r i o r  t o  use. Each t r a v e r s e  p o i n t  s h a l l  be sampled - 
A gas sample i s  dra& from t h e  s t a c k  u s i n g  a multi-poim;..integrated'l- 

. sampling p rocedure  and t h e  gas  sampling t r a i n  p r e s e n t e d  below: The sampling:.. 

for an e q u a l  l e n g t h  of t ime a t  approx ima te ly  t h e  same f lowra te .  Sampling d a t a  
s h a l l  be r eco rded  on t h e  appropr i ace  d a t a  s h e e t .  .. , . 

Analys i s  of t h e  i n t e g r a t e d  bag sample s h a l l  be  performed w i t h i n  e i g h t  
hours a f t e r  complet ion of t h e  sampling. The Orsat  a n a l y z e r  s h a l l  be leak-  
checked p r i o r  t o  use .  To ensu re  complete  abso rpc ion  of C02,  O2 and CO, r epea ted  
passes  s h a l l  be  made through each a b s o r b i n g  s o l u t i o n  u n t i l  two consecu t ive  pas ses  
agree.  Each r e a d i n g  s h a l l  be  r eco rded  on t h e  a p p r o p r i a t e  d a t a  s h e e t .  Molecular 
weight s h a l l  be  determined t o R h e  n e a r e s t  0.01 lb/lb-mole. - 

R A T E  METER 

.._ - . 1 ! 

O U I C K  OISCONNECT 

FILTER 
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1. 
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STAT3 OF OREGON - .  
. .  

. . .  DEPARlY%NT OF ENVIRONMENTAL QUALITY . . . . . . . . . . . .  : 

. .  
S o u c e  Sampling Method 7 

. . . . .  . 
. .  

_. 

Sampling Condensible Emissions From' S ta t ionKy  Sources 

Pr inc ig le  and Appl icabi l i ty  

1.1 -Principle:  Pa r t i cu la t e  matter including condensible gases is 
withdrawn isokinetica1l.y from a flowing gas stream. 
i c u l a t e  izat ter  i s  determined gravimetr ical ly  a f te r  e-xtraction 
with organic so lvents  and evaporation. 

The pa r t -  

1.2 Applicabi l i ty:  This method i s  zppl icable  t o  s t a t i o n a r y  sources 
whose p r i m r y  d s s i o n s  are condensible gases. It should be 
considered a modification of Source Sampling Method 5 and appl ied  
only when d i rec ted  t o  do so by the Department. 

. 

Sampling Apparatus (Figure 7-i) . .  . .  

2.1 The probe,' sampling t r a i n ,  and-met:.rring system a r e  the-same 
a s  out l ined  i n  3. Sampling Aouaratus of Source Samglinq Met!!od - 5 with the following exceptions: 

2.1.1 The heated f i l t e r  and cyclone a re  opt iona l ,  b u t  should 
be used i f  s i g n i f i c a n t  q u a n t i t i e s  o f  s o l i d  p a r t i c u l a t e  
a r e  present .  . . . . .  

. .  ~ 

. .  
I 

2.1.2 A n  unheated glass f i b e r  f i l t e r  i s  placed between t h e  
:. ... .... ._I___. ........ -- . .  t h i r d  and fa& impingers. 

- 
--. 

. . . . . . . . .  
_I .. ... ...... - ' c .  - .  . .  ~. *.. 
. . . . . . . . . . . .  . -  _. ... . 3 .  . . .- S.&le Recovery Apparatus . .  ... - .  

3.1 . The sample recwery apparatus i s  the .same a s  out l ined  i n  4- 
SanuJle Recovery Apoaratus of  Source Sampling Metbod 5 .  

. . .  
.:.. 4. Reagents 
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i. 

i-. 
1 .:. 

,' 8.3.4 Rinse a l l  sample e+osed glassware between the  f r o n t  . . ". . . f i l t e r  (if used) or t h e  first impinqer (if the  f r o n t  
f i l t e r  is. not  used) and the  fourth m i n g e r  (including 
g l a s s  f i l t e r  frits) with acetone and p l ace  i n  a s u i t a b l e  

. .  marked container.  I f  the mistwe condensate i n  Sec t ion  
8.3.3 w a s  determined by use  of a graduated container ,  i t  
should a l s o  be r insed  w i t h  acetone and t h e  r i n s e  added t o  
t h e  impinger r in se  container.  

mtermine the  weight ga in  of t h e  s i l i c a  g e l '  i n  the fourth 
' ' I  'Lmpinger and record. 

g e l  quantat ively t o  an air  t i q h t  conta iner  t o  be weighed 
i n  the  lzboratory.  

Collected samples should be analyzed within one week of 
co l l ec t ion  i n  order  t o  prevent any p o s s i b i l i t y  of b io log ica l  
or chemical degradation. 

, - .  
.. . .  . 

. .  8.3.5 
Alternately t r a n s f e r  t he  silica 

8.3.6 

. .  .. . 
9. Analysis 

9.1 Desiccate the  f i l t e r ( s )  a t  '70°F o r  l e s s  in the  f i e l d  container  
. .  f o r  24 hours and weigh . ,. . .  

. . .  . .  
. .  .. 

. .  . . .  . .' . . .-Note: In some cases, desic'cation.&y give 'rise' t o  a slow 
vaporizat ion of the  condensible mi t e r i a l .  Therefore it 
is no t  recommended t h a t  an attempt t o  weigh t o  constant  
weight' be made. 

. .  . - . -  . .. , . : .. . . ;% . 
, .  

',... 9.2 Transfer  t h e  acetone r i n s e  ' (Sict ion 8.3.1) i n t o  .a t a r e d  beaker 
; .  o r  evaporating dish.. ' Rinse the conta ine2wi th  acetone (pol ice  

the  so lvent  a t  70°F or less and labora tory-pressure ,  des icca te  
24 hours and weigh . See note i n  Section 9.1. 

. .  

.._, - t o  remove particulate) -'and add. t h e  r i n s e  to  the 'bezker .  Evaporate 

.,. 

:" .9.3 Transfer t h e  acetone rinse from t h e  b p i n g e r s  (Section 8.3.4)to 
a t a r e d  beaker or evaporating d i sh  and t r e a t  as i n  Section 9.2. 

9.4 Transfer t he .wa te r  (Section 8.3.3) t o  a separatorli  funnel.  Rinse 
the container  wit!! d i s t i l l e d  w a t e r  and add t o  the separatory funnel. 
Add 25 m l  of chloroform to  t h e  separatory funnel, stop-oer and 

: 

.. .. .- . ._ -. 
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1 
. .  

Pretest Preparat ions and Lead Check. .. ,-- . . .  - ......I I 

. I  

6 .1  The p r e t e s t  preparat ions and leak check are the  same as out- 
l i n e d  i n  Sections 7 and 8 of ,Source Samnlinq Method 5. 

:?? . .  _ _  
Condensible P a r t i c u l a t e  Train Operations 

7.1 
, . ,  . .  

The t r a i n  operation is the s&ue as ou t l ined  i n  Sec t ion  9 of 
Source Sampling M e t h o d  5. It i s  i q o r t a n t  t o  note  that t h e  
gas temperature leaving t h e  last impinger must no t  exceed 70°P 
a s  tenqeratures  above this 'may cause loss of  condensible mater ia l  
by r evo la t i l i za t ion .  

Condensible P a r t i c u l a t e  Train Cleanup 

8.1 

8.2 

8.3 

Cleanup should be performed i n  an a rea  f r e e  of  wind and air- 
borne dus t  which may contaninate  the samgle or cause sample 
loss. If  pcss ib le ,  the  train should be cleaned i n  a laboratory.  

Af t e r  t h e  probe and nozzle have cooled, remove the  end s e a l s  
and brush while r i n s i n g  with acetone into a suitable marked 
container .  

Note: Exercise caut ion so that none of  t h e  r i n s e  is lost 
and no fixtraneous mater ia l  e n t e r s  t he  r i n s e  (such 
as from the p i t o t  tubes o r  condensed material from 
the outs ide of t h e  nozzle).  

Should it be necessary t o  c lean  the  t r a i n  i n  the  f i e l d ,  use 
the fo1:owing procedure: 

8.3.1 

8.3.2 

.. 

8.3.3 

Thoroughly rinse a l l  sample e q o s e d  sur faces  p r i o r  t o  
t h e  f r o n t  f i l t e r  support ,  with acetone. Remve any 
adhering p a r t i c l e s  w i t h  t h e  a i d  of a rubber policeman. 
Place t\e r in s ings  i n  the probe r i n s e  b o t t l e .  If t h e  
f r o n t  f i l t e r  i s  not  used, a l l  sample exposed sur faces  
p r i o r  t o  the first impinger should be included i n  t h i s  
r inse .  

Remove t h e  f r o n t  (if used) and r e a r  f i l t e r s ,  p lace  
i n  a p e t r i  dish and sea l .  Since a heavy loading of 
condensible n a t e r i a l  on t he  r e z r  f i l t e r  may leave a 
residue in the  f i l t e r  container which would necess i t a t e  
removal with solvent ,  g lass  p e t r i  dishes  a r e  preferred,  - 1  

' 4  

Measure and record the volume (or weight) increase  of 
t h e  f i r s t  t h ree  impingers t o  t h e  neares t  1 nl (or 1 J) 
and t r a n s f e r  t5eir contents t o  a laSeled container .  
Rinse t h e  impingers and interconnects  with d i s t i l l e d  
water and add t o  the container.  
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I 
. .  

. . .  ._ . . _  , .~ . 
.... . :' 9.5:. Transfer  the iGrnaining,water fr& the. separatory funnel  t o  a i ' I  

'--" 
-' t a r e d  beaker. o r ' evapora t ing  d ish  and evaporate a t  105OC . 

- ..  
Desiccate f o r  24 hours and weight. . . . . . .  .~ . 

::<, . .  

9.6- Evaporate the  combined b p i n q e r  water extracts from Sect ion 9.4 
a t  70°P o r  less and laboratory pressure,  des i cca t e  f o r  24 hours 

. . .  . .  
. -  and weigh . See n o t e . i n  Sect ion 9.1. . . .  

9.7 Svaporate port ions of the so lvents  used i n  a manner similar t o  
t h e  sample evaporations t o  determine t h e  so lvent  bl jnks.  

9.8 Record a l l  laboratory d a t a  i n  the Laboratory D a t a  Reporting 
Sheet, Figure 5-9, Source Sampling Method 5. 

Lo. Calculat ions 

10.1'The ca l cu la t ions  a r e  the  sane Es out l ined  i n  14. Calculat ions 
of Source Sampling Method 5. 

. .  
. : 

!1. Minimum A c c e p t a l e  T e s t  Requirements 

11.1 The minimum acceutable t e s t  remirements  a r e  t h e  same a s  ou t l ined  ~~~- - - 
i n  15. .Mininnm Acceptable T e s t  R e q u i r e m e f i t s  of Source Sampling 
Method 5 .  

12. Kininrzr T e s t  Report Information 

12.1 The t e s t  r epor t  should contain s u f f i c i e n t  information &out  the 
source t o  accurately def ine  its operat ion,during the tes t . .Also  
s u f f i c i e n t  da ta  and ca lcu la t ions  s h a l l  be included t o  ciocument t t e  
source t e s t  r e s u l t s .  
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1 - A  METHOD 25 CALCULATIONS RUN NO. /- 
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METHOD 2 5  CALCULATIONS 
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T t i  

Ptf 
2 .  Noncondensible Organics Ct  =[ Tff 1 [ltml 

3. Condensible Organics CC = 0*386 [-] [zcm] 
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