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INTRODUCTION 

M.A. Segale, Inc., Asphalt Division, contracted CH2M HILL 
NORTHWEST, INC., to perform air sampling and analyses for 
particulate emissions from their hot mix plant located in 
Tacoma, Washington. The sampling was performed to demonstrate 
compliance with the plant's operating discharge permit. 
Field sampling was conducted March 13, 1985, by William 
Faught, Corvallis, Oregon, and Edward Powell, Bellevue, 
Washington. Observing the testing was Mr. Harlan Smith and 
Jerry Fox, both of M.A. Segale; Mr. David Newman, Puget Sound 
Air Pollution Control Agency, Seattle, Washington; and 
Ms. Sharon DelMoral, U.S. Environmental Protection Agency, 
Seattle, Washington. 

PROCESS INFORMATION 

The Boeing Model 630-400c portable asphalt drum mix plant is 
used to manufacture asphalt concrete. The plant was operating 
at 454 tons per hour of hot mix throughput during testing 
using 10 percent recycle mix. Table 1 represents the mix 
characterization used on the day of testing. Chevron 
Grade AR-4000 liquid asphalt oil was used. No rejuvenating 
additives were added. 

Figure 1 illustrates the layout and operation of the plant. 
Fresh aggregate enters the mix drum at the burner end. Re- 
cycle materials and liquid asphaltic oil enter the drums 
near the center. The Discharge Mix temperature during the 
sampling averaged 260°F. The plant has an actual rated 
capacity of 400 tonslhour on a continuous basis. 

The plant operates a modified venturi wet scrubber system. 
Testing was conducted with a closed loop water system using 
recycle water. Fresh water was supplied by the City system 
as makeup water when needed. 

The plant has a rectangular stack measuring 96x96-inch I.D. 
and stands 30 feet above the fan. Four sampling ports are 
installed in the stack approximately four duct diameters 
(30 feet) downstream from the fan and approximately 0.25 duct 
diameters ( 2  feet) upstream from the outlet. 

Process operating data was collected during the testing and 
has been supplied to CH2M HILL by M.A. Segale. This data is 
presented in Appendix A. 

SAMPLING METHODOLOGY 

Total suspended particulate (TSP) samples were collected in 
accordance with U.S. EPA Method 5 procedures "Determination 





of Particulate Emissions from Stationary Sources," as pub- 
lished in the 1984 Federal Register. 

Samples were collected through four existing sample ports 
(see Figure 2) located on a 4x6 matrix. A Standard Method 5 
sampler, manufactured by Research Appliance Company ( R A C ) ,  
Atlanta, Georgia, was used to collect representative samples 
(Figure 3) . 
These sample runs were conducted using a 24-point velocity 
profile and collection matrix. Sample run 1 consisted of an 
84-minute time period. Twelve of the 24 points were sampled 
for 3 minutes each and twelve were sampled for 4 minutes 
each. The reasoning for this was that after two ports had 
been sampled, it was noticed that only 12.7 cubic feet had 
been collected (25 ft3 total); therefore, the decision to 
increase the sample time to 4 minutes for the remaining 
points was made. The decision was made by William Faught 
and David Newman. This would ensure that the required 
30 cubic feet would be collected. 

The remaining two sample runs were sampled for 72 minutes 
each using a larger nozzle ( . 3 7 5 ) .  During the tests, stack 
temperature was continuously monitored using a Type K 
thermocouple assembly and pyrometer. Periodic gas samples 
were analyzed using a Hays 621 orsat analyzer for measure- 
ment of CO, (carbon dioxide) and periodic samples were an- 
alyzed using a teledyne oxygen analyzer to subsequent the 
CO, analyses. These results are listed on the field data 
sheets representing each run. The results from these gas 
analyses were used to calculate stack gas molecular weight. 

Before and after each sample run, the assembled train was 
checked for leaks. In all cases, the leak rate was less 
than the allowed 0.02 cfm. In addition, the entire velocity 
measuring system was leak tested the day prior to sampling. 
The velocity lines, pitot tube, and manometers all proved to 
be leak free. Leak test documentation is presented on the 
corresponding field data sheet. 

SAMPLE ANALYSIS 

Sample analyses were conducted gravimetrically using Standard 
Method 5 procedures. The total weight of material was deter- 
mined in the front and back half of the sampler. These parts 
are as follows: 

o Probe Wash--Reagent grade acetone, distilled deion- 
ized water, and a soft-bristled brush were used to 
clean and recover the material collected in the 
nozzle, probe, and front half of the filter holder. 
The washings were collected in containers, labeled, 
and transported to the laboratory. 





o Filter--The exposed filters were taken out of the 
holders after each use and placed in individual 
petri dishes and labeled. After desiccation, the 
filters were reweighed and reported to the nearest 
0.1 mg. 

o Back Half--The extractable, nonextractable compo- 
nents of the impinger water collected was determined 
by organic extraction. The extraction procedure 
uses chloroform and ether solvents to extract the 
organic materials. 

The solvents and subsequent organics are removed 
from the water and allowed to evaporate to dryness. 
The nonextractable fraction is determined by al- 
lowing the remaining water (or a portion thereof) 
to evaporate to dryness. 

The total weight of material (after evaporation and desic- 
cation) was used in conjunction with the total volume of gas 
sampled (corrected to STP) to calculate the emission concen- 
tration in grains per dry standard cubic feet (grldscf). In 
addition, the emission concentration in grldscf was used in 
conjunction with the total stack gas flowrate at standard 
conditions (scfm) to calculate the total mass emission rate 
in pounds per hour (lbs/hr). 

QUALITY ASSURANCE STATEMENT 

Measures of quality assurance used for this study include 
the following: 

FIELD Q.A. 

Prior to and after each test run in the field, the assembled 
sampling train was checked for leaks. 

In addition, prior to any sampling, the entire velocity 
measuring system was also leak checked. This includes the 
pitot tube, manometer, and connecting lines. 

LABORATORY Q.A. 

Laboratory equipment used for the study includes balance, 
oven, hot plate, desiccator, solvents, and miscellaneous 
glassware. Calibration of these items is performed in accor- 
dance with the U.S. EPA regulations for yearly standards and 
certifications. 

The Method 5 field equipment used is calibrated on a semi- 
annual basis. The calibration data for the specific equip- 
ment used on this study is enclosed in Appendix B. 
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Parameters 

Table 2 
SUMMARY OF RESULTS 
M.A. Segale, Inc. 
March 13, 1985 

Run 1 Run 2 Run 3 Average 

Stack Gas Temperature, OF 162 162 165 163 
Stack Gas Moisture, V/V 29.97 30.16 31.56 30.56 
Stack Gas Molecular Weight 29.13 29.21 29.31 29.22 
Percent Oxygen, % 13.00 12.98 12.06 12.68 
Stack Gas Velocity, fpm 1,125.1 1,200.5 1,018.9 1,114.8 
Stack Gas Flowrate, scfm 43,480 46,260 38,290 42,680 
Stack Gas Flowrate, acfm 72,010 76,830 65,210 71,350 

Emission Results--Front Half 

Emission Concentration, gr/dscf 0.017 0.017 0.017 0.017 
Mass Emission Rates, lbs/hr 6.33 6.74 5.58 6.22 

Emission Results--Total 

Emission Concentration, gr/dscf 0.047 0.049 0.042 0.046 
Mass Emission Rate, lbs/hr 17.5 19.4 13.8 16.9 

Operating Perameters 

Hot Mix through put, tonsfir - 
Mix temperature at outlet, OF - 
Venturi pressure drop, inch H,O - 
Venturi water circulation rate, 
gal/min. - 

Make up water injection rate, 
Ft3/min. - 

Scrubber Water Analysis 

Total solids, mg/l 
Suspended solids, mg/l 



RESULTS 

The results from this sampling are presented in Table 2. 
The results demonstrate compliance for TSP emissions of 0.05 
grains per dry standard cubic foot as regulated by the Puget 
Sound Air Pollution Control Agency. 

Opacity readings were taken by Sharon Del Moral of the USEPA 
during test run 2. These results indicate the plant to be 
in compliance with the 20 percent rgulation. 

Field and laboratory data sheets are presented in 
Appendix B. Production data documentary plant operations 
are presented in Appendix A. 



Appendix A 

P L A N T  O P E R A T I N G  DATA LOGS 



M. A. SEGALE, INC. 
G E N E R A L  C O N T R A C T O R S  

March 29, 1985 

Puget Sound Air Pollution Control Agency 
200 West Mercer 
P. 0. Box 9863 
Seattle, WA 98109 

Attn: Mr. Fred Austin 

Gentlemen: 

The attached production information was taken from our asphalt 
plant operating at Tacoma during a source test on March 13, 
1985. The source test was conducted by CHzM Hill Engineers of 
Corvalis, Oregon. 

If you have any questions, please let me know. 

Very truly yours, 

M. A .  SEGALE, INC. 6' 

Harlan B. Smith 
Design Engineer 

HBS: sb 

enc. 

P.O. BOX 88050 8 18010 SOUTHCENTER PARKWAY . TUKWILA, WASHINGTON 98188 TELEPHONE: (206) 575-3200 

223-01 -SE-GA-  LM -A372NO 

An equal opportunity employer 



M. A. SEGALE, INC. 
G E N E R A L  C O N T R A C T O R S  

Plant Production 454  TPH 

Daily Production Average 472 TPH 

Recycle Percentage 11% 

Type of Asphalt AR 4000  

Drum Outlet Gas Temperature 2 6 0  

Mix Temperature 

Scrubber Water Flow 

250 

1 8 0  GPM 

Scrubber Water Pressure 1 0 0  PSI 

Scrubber Air Pressure Drop 20  Inches of Water 
Column 

Fan Speed Variable 

Scrubber water was recycled from a settling tank. Make 
up water was measured at 3.23 cubic feet/minute or 24.2 
gallons/minute. 

P.0,  BOX 880s . 18010 SOUTHCENTER PARKWAY . TUKWILA, WASHINGTON 98188 TELEPHONE: 12061 575-32w 
223.01-SE-GA-LM-A372NO 

An equal opportunity employer 



Source Test Observation Checklist 
Asphalt Batch Plants 

Asphalt Paving Plant &'A f w d  - 7-A 
Drum Mix Description & e t d d  . 0 2- &/A 

r 

Identification No. b30 + " '  C Installed 14 /3/&f 

Process Rate 93-f Tons/hr Firing Rate - Gallhr 

Type of Fuel Smoke Point - 
Injection Location 

Asphalt Discharge Temp. O F  Gravel Moisture - x d  X 

Fines In Gravel (-200 mesh) .L K/ 

Operation Personnel kl&& / t(&fi 0 

Asphalt Supplier & p a  ~ s A -  LR,ehnsnJ /A# Yodo 

Density #/gal Flash Point U4.a OF - 40°F / h p a  8 ZZ 3 t/#f = d m 2  
3nlk 

Control Equipment 

Description or Name &d,lp,. cl,& 

Water Press PSI Rate 206 a&/ /*in 

vat-lean? & ,A J 3.2 

Venturi Press AP = Inch 
Static = f .b,Z Inch 

Air  low u//. & 3 9 ~ 6 ~ ~  
saturated Stack 

I 



Appendix B 

FIELD AND LABORATORY DATA 

EQUIPMENT CALIBRATION 

OPACITY OBSERVATIONS 

CHAIN OF CUSTODY FORM 



PARTlCUUTE Sk?lPLING CALCUUTI  ONS 

Constant  Parameters 

PO I ~ a r o m e t r i c  Pressure  - 30.29 i n  Ha p l a n t  /'7, A.SLGPI~ 
A s - S t a c k A r e A -  ~ ~ / L , ~ o  i n 2  &e2 Sunpl rng  L o c a t ~ o n  S ~ A I K  /7Q~k 
Dr. - Nozzle Dsuneter  - i n  Date  of T e s t  
cp Pats? Cocr. - /'$, / 4 X 5  

&B / P IY I  

7 D e f i n i t i o n ,  Uni t s  
0 1 4 

+L 

C a l c u l a t i n p  E q u a t i o n  

Avg from F i e l d  D a t a  S h e e t  

Avg from V e l  C a l c  S h e e t  

mp from'lield Data s h e e r  

T o t a l  f r o n  F i e l d  Data  S h e e t  

Avc from F i e l d  Data  S h e e t  

Tr Stack  Temp, .R 

Ps S tack  P r e s s u r e  i n  Hq rbs 

AH Orifice'Sre.rure~DrO~ in 
H ~ O  

~ u n l  

62a 

>Lq 
S'f 

I s lrn I AVF from ~ e 1  ~ a l c  s h e e t  

~ u n L  

b&-I 
3 0 , ~  

\ I  
7 2  4f T o t a l  Sbnpl ing Time, min 

fm Gas n e t e r  Temp, 

t --- 1 

sL3p1e 'it3 Avg from F i e l d  Data  S h e e t  
# 

Irn n e t e r c o n d r t i o n s ,  

Od D r y  Car S ~ ~ p l e  Vol a t  17.7 (on11 (Po + &I!) 
S t d  Cond, r e f  Qc*7m + 466 )  I3.6 - 

Vv Tot  Vol of C?nZensed 
1, Water,  ml 

T o t a l  from Lab Data  S h e e t  

To t  Vol 

I I m e  n o l e  rrac of ~ r y  t a r  1 mc = Od rn I 
--- -- 
nd n o l e  ut  of D- Gas I ~ a s  h a l y s x s  -- 
Us  Hole W t  of Stack Gas ) ~ r  = ndnd + 18(1-*) 

1 -- - -. --- 
VS Stack  Vel a t  S t a c k ,  fprr. Vs - 5129 t p  S ( 

Stack  f l o w r a t e  a t  
I O.l23(Vs) ( A s )  (m&) ( P s )  S t d  Cond, scfm - TI 

2 

' 1  P e r c e n t I s o k i n e t ~ c  I -- i I I J 
* 

nt of P a r t r c u l a t e  34#1 143.5 ! 3b77 I 

S L S I ? ~ ~ ,  PO I T o t a l  frm Lab Data  S h e e t  4 1.6 I 133.8 89.2 --.----<---.-- - -- . -..- -- - . .- 
T o t a l  P a r t ~  ~ ~ l a t e  0.0154W rron4 'Iz 0.01 7 i O . 0 1 7  .0*017 0 017 

I C5 Grain f o a d r n g ,  gr/ssf 1 Cg = 06 
*o4 -2.19 -+N+G. G#G+L J 

Clg C r r r n  L o a d ~ n 5  a t  1 2 t  1 2  
L'02 g r / s e f  rn - 

: Ct To t  Particulate Emas- 
C t  - .00857 (Cg) ( q t )  mion, l b / h r  

I t 

100 x (I 02 - 9 I 

i ! Vbl P e r c e n t  Zxcess A i r  - C 
i - -C 

Vb' 0.164 % t H I  - 01 - \CCI --.- 

723 
514 

R u n a J r v s  1 
&Z5 I&Z-3' 
~qso,a=t 1 3033 

0.76/d -7 
7: 1 

772  
533 

s ? 7  

- i 534  1 - r1 



ENVIRONtdENTAL LABORATORY 
1600 S.W. Western 
Corvallis, Oregon 97330 

METHOD 5 SAMPLE ANALYSIS 

M . A . ~ E & A ~  3 1 ~ 2  Date: yl*: ri 1 5 . I C ~  8 ". Client Name: . 
Project NO.: 5 I9YfL- A 

Source: 

Sample Identity \ 2 3 Blank 

Probe Wash 
Tare No. 
Tare + Residue 
Tare WL 

Residue Wt. 
(3. 

- 
Blk. Corr. - 
Residue Wt. 

Filter Collection 
Filter NO. 
Tare + Pan. ' 
Tare Wt. 

Part. Wt. 
Blk. Corr. 
Paticulate Wt. 

lmpinger Water 
Total Volume, mi (1) 

Organic Extraction 
Volume Extracted, ml (EX) . 
Tare No. 
Tare + Extract 
Tare Wt. 

Extract Wt. 
Blk. Corr. - 
Extract Wt. x (T/Ex) -**G77'0 

Residue on Evaporation 
volume ~vap.. rnl (EV) -- A 

Z P * ,  / 3 u  Rrs Tare No. 
Tare + CIesid ue 96 &a97 
Tare Wt. 76. b38b 

Residue Wt. 0 . ~ 3 ~ ~ 4  0, -/I 
Blk. Corr. / 

Residue Wt. x ~T/Ev)  

Total Sample We~ght 0. o?Ib D, / 2 2  
q/&rg /22& @*?- 

The informalion shown on this sheet is test data only and no analysis or in1erpre:ation i s  intended 
or implied. 

Samples will be retained 30 days unless otherwise requesled. 



ENVIRONIJENTAL LABORATORY 
1600 S.W. Western 
Corvallis, Oregon 97330 

METHOD 5 SAMPLE ANALYSIS 

M A ~ F O A ~  3 e a  Dale: i 1 5 ' 19 3 L:.' 
Client Name: . . 
~ocation: 7 ~ t / > 2 ~  project NO.: S I9'b56- 4 

fLTc1.r P- . Source: 

Sample Identity \ 2 3 Blank 

Probe Wash 
Tare NO. 
Tare t Residue 
Tare Wt 
Residue Wt. - - Blk. Corr. 

Residue Wt. 

Filter Collection a 03 3 1 7  
Filler No. & 
Tare + Part. --&if?- L?&?k3 0,663 &?7/2& 1 0 , & 8 0 9  
Tare Wt. 

0383 0,0295 '0 .OM? 
Part. Wt. D . 0 2 t 5  

2. - - - -0. Oodz 0, QOOZ 
Blk. Corr. 

0 1083 - 
. 6,0263 Paticulate Wt. 0 , o C  

01634I . 0.04s 0,03 67 
lmpinger Water 

Total Volume, ml (TI 

Organ~c Extraci~on 
Volume Extracted. rn l  (Ex) A 

, 
Tare No. 
Tare t Extract 

7 & ,'ST/ Tare Wt 
0,077r -5 

Extract Wt. D* oS3 - 
Blk Corr. - 
Extract Wt x tT/Exl 

Residue on Evaporation 
Volume Evap.. ml (Ev) 
Tare NO. 
Tare t Residue 
Tare Wt. 

Residue Wt. 
Blk. Corr. 
Residue Wt. x (T/EvI 

To:al Sample Weight 

The information shown 

0.091b 
4 1.6 1.a 

,is sheet is test data 

0, /z* 
/2?.B @? 4% 

only and n o  analysis o r  interpretation is  intended 

o r  implied. 
Samples will be retained 30 days unless otherwise requested. 



SOURCE DESCRIPTION 

N a m e  of Firm , SLC,~' .~  b - 
Location of Plant ! 4 c o w L P . ,  L Y ~ ~ ? .  

I 

Type of Smrce ( ~ s ~ ~ ~ ~ ~ . ~  (f. CF-! !Z&.C. 
-l 

control Ewipment 5 r  F -2 ~ + , F R .  ( ~ 6 :  ,.;>\ 
/' 

Sampling Point Location b - i c e  

Load 
. . ., .- . 

-: --< . . - ,  . 
Type of m e 1  i:2 . i?'c.?&r~E 

- 
Pollutants Sampled - . . isb. i- \ f - l i i ~ c  

9 .  T i m e  mf T e s t :  
I - 

Date S ,  i %  , Begin 7: YO , End //:/3 
I J 

10. F i l t e r  No. I 
11. F i l t e r  Holder Nm. 1 
12. Sampler N o .  I 
1 3 .  General Comments &&* bc$ ! 

- - 

IMPINGER CONDENSATE 

Impinger No. 1 2 3 4 

Final Volume 70447 892.2 +74& SSJ~Z 
I n i t i a l  Volume 

Volume C o l  lec ted  / z z .  I /%. 3 5# 7 745 

Total (w)  = d70,9 





r .:, 7y1' 

IMPORTANT 

Nozzle  D i a . ,  On- ir/,* in. 
Heater Box S e t t i n g  2 0  OF 

"Cn Factors. .3w @ 2~ - a OF. 

Assumed Moisture 2~ V o 1 . P  

Run No. I <I  I - / . .  > A  Ambient Temp. 5,3 *F , 

p l a n t  /L// /C3 . *A& Bar Pressure,  Po- Zd-.,: ' i n .  Hg 

Sampling Locat ion 5- BE+$ Begin Sampling Time ': t 9  
I 

Date 3/,Z /kS Sampling T i m  In terva l  314 P , .  

Operator Probe Heater S e t t i n g  ;? '+>- ' $3  

Assis tant  Stack ~ r e c r s u r e ~ . ~ ~  i n .  H20 

i d o w  r l u r C  
1 p ~ 4  t? 3+ ,$ +d L-A 

6 2 FN @./-@$ P ~ k p L r ; : ; .  C 

'I 

Clock P o i n t  Orifice, H Dry Gas Temp Pump Stack F i l t e r  Impingar Stack 
Time N o  . 

Qm, it3 *Hz0 Desi 
q ,443 ' 5 : ~ / 3  

e =/b L/ : 3 
,,52 ;s5 - (Ib 

; r ,  
. I 

"7 ' ' ~ ~ 1  ,?< 
3 

' . - 4  [ 7  

* . ., ' 2- , - 
: I  J 

: I ;r 
7 7 j .  l @ / C  -,* 4 I & /  

/ / 75, C 0, / 5' , -77' IS 3 'A3 * I ~ ? ? , - 7  C 

I 
- 

7, Z 
I CiL. . ? I  ., 

! // Y ( I b j L L - '  .. , ? 1 

. A t  .. .., I I  /hi $ . I  5 / G I  I~~ .- - , . - >  1 I 

I ' 1  IL;'+~ ( ! 
?$I r. I ? /  /? i.r r !'f , - 

; 5;" 7 8 3 . u  
r , -  

t* ,.,. , y y / . r  i.pr,o . ~ g ,  ' I  -. 
. , $ 3  $ * , I  '5"3 ,*t I * o q  ! 

r t ' ' 1 1@7',?fb .--- I 

1 

Avg. gas temp. t m =  I p q o ~  53L~0(( 
i " 



ORSAT M:ALYSIS FOR TEST 

L '  r (-., ? 
, J 

- / '  - A,,+.- M3,: -. * - ( 2 ' C  - 
IMPINGER li2g CONDENSATE 

Xmpinger No. 1 2 3 4 

lnitial Volume 

Finalvolume . 

Volume Collected 



SOURCE DESCRIPTION 

m n  NO. 2 
1 

1. ~ame of Firm ( - t a t  . : e f : ~ : J y , t ~  

e--Y--- i 
2. Location of Plant f i , c t - . ~ . , ~  - ,..p! :, w - 

3. Type of source i - ) 5 , ; . , t . ,  * - 4' i 

t i )  , '  - P ~  . ;, '-1 

a 

4. Control Equipment " :*i r ~ :  k , & i t . s ~  

5. Sampling Point Location I. , 
- 6 ,  

6.  ' m a d  45 ,'* 7 6 4 6  ,,'.:- . 

h 

7 .  Type of Fuel , . : 

8.  Pollutants Sampled 7 .  

h .  . . -. 7 .  

9 .  T i m e  of  T e s t :  

Date 3 C.z , Begin / Z : e  , End 2 :08 

10.  F i l t e r  N o .  b( 6 2  
11. Filter Holder No. ?'& 

b-. 

12. Sampler NO. 3 
1 3 .  General Canments u. ~-, 'O%J .' 

IMPINGER l12s CONDENSATE 

Impinger No. 1 2 3 4 

Final Volume 

I n i t i a l  volume 

Volume Collected 1 ~ 2 ~ ~  1 22.9 Z L  5 20. W 



li 
Datt:  /C?-& 13 r 14B5 Time /3.: 40 Run NO. a 
Sampling Point Location 57prttcc /;fan752 

Stack I.D. Y ~ Y ~ L  ~/c/c/uts in 

Wet Bulb Temperature (Th j ) OF /b 1 

Dry Bulb ~emperature (Thk) OF /&D 

Barometric Pressure (Phi) in Hg absolute a 30#29 v 

+ 
Stack Pressure, in H20 0.0 2 ' 1  3.6 -t 30,a'i = 30.39 Drawing of stack 

Thermocouple Reference Junction Temp / / / A  cross section 

Distance Stack Temperature Velocity 
from ref Thermocouple (zhd) (Thd+ 460) , head (va) V,X (Thd+ 460) Vvax (Thd+ 460) 

0 'oin t point , m. v. ' F  R in H20 
No. in. 

- 
\ ,  61% 

. /-3 . ,7 

1 

. ~q + 

,OL, ,03 
,y35 ~7 

13 .3BI,. 

,o? , L 

p 3  . /i 
& / $  , -- 

/O .go 

~$0.73 /05.73/ 
,- /2L/,20 117.23 

l l la7B 55% 
-77, 33 lcl. 63 
2/. 77 q3.d 
ll0./0 Y9.W 
2 463% la.% 
lf3.69 LB. 42 

r,43.IB - 9 3 , b  C 

Lo2.tiO 56-07 

6 17 
v- 

f 'P/ 
162 - ~rtz 3 e/ 

!r b . I"' K.7 & ! 7  

7 ' -7' # ?  1 
: L; !e -2 

1 0  , l b Z  161 

" I2 

' 3  ,,I 

16 

1. -  It$ 

I '  
I 2* 

,or L 36-07 6- 

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

.- , 

23098 /O.ZB 

1 1 ~ 1 4  / O * 5 3  

0.57 -I-* 
- - 

&. // 32 

467 6, & 

lo.87 7.05 --. 
3 99 ---$zz-- 

$ 3 ~  6 . 2 7  
9 t 6 7  10.07 

7 .  90 7. pj' 

- 

/ 

'3 $4 

- 

J _IfM 
I b 3  

.-, 

-- 
/& a 

I I if 
i 

I 
162'z3 i 2 2  

..--.--< 

622 

;h2 I'sZ 
r ~ z  

1 6 1  
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I 
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&" 621 
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ORSAT >SJALI'SIS FOR TEST 

:.//'3,/~5 Time Run No. 2. 
Sarrpling P o i n t  Locat ion  1 ,  g s f i t r  -- S 7 t ' j f ~ c  

IMPINGER li2g CONDENSATE 

Xmpinger No. . 1 2 3 
f n i t i a l  Volume 
Final Volume 

I 

we---- 

I . x = : wt/mole 
Avg I molc w t  - (dry) 

,322.. 1441100, ..- . . .. - . .- - - 1 .7 ,  -. . --- 
28/100 j + 6 ---- ..- -.- i !"---'--- - 32/100 i + Y,/qi /?#9B -.----, ---.- .-- 

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

e 

Cq (Vbf) = V O ~  (dry) i - -  _ _ _ -  - d * 'eAGC F---. b &A 

CO (Vbg) I (dry) ] 

Vo1m.e Collected 

Hbj = Av5 rnlcc~lu ~t of 
dry . s tack  gas = 29.2 1 

- -  
hnalysis 

3 - 91 E-5, 

Total = 

.- ------ 7-- qE@Z- 
1 

02 (Vbh) vO1 
i b & a ~  F * P L =  

N2 Wbi) c v o l  (dry) j I py brFfr . . _ _ - - . .  



SOURCE DESCRIPTION 
-- 

Etun No. L3 
\ 1 

1. N a m e  of Firm iX2 \ , p, 5 & A L I.. 
--- 

2. Location of P l a n t  / [-:I ,I 
1 " 

3. Type of Source t> :< ,C&,  ., d' 
4 ' \-', ' C  ' 

4. Control  Equipment R L/t% it PlL " "# 

5. Sampling Po in t  Location r. v' 

6. ' Load 
/" - 

7. Type of me1 6 Pt: t 

C 
\ ?  

8. P o l l u t a n t s  Sampled -(r P . I  r L ,,\ i &'- , ic z 

9. T i m e  of T e s t :  

Date 3 - \3- 85 , ~ e g i n  3;/5 8 End 4 ~ 3 ~ 3  
10. F i l t e r  No. ~ 0 3  

11. F i l t e r  Holder No.  3 

12. Sampler NO. 3 

13. General Canments A a. 

Impinger No. 

F ina l  Volume 

I n i t i a l  Volume 

Volume Co l l ec t ed  

IMPINGER HZ_O CONDENSATE 

1 2 3 



~ d t e  6 13 . i 4 ~ 5  Time 3:/5 Run No. 3 
Sampling P o i n t  ~ o c a t i o n  S ~ P ~ L  a-3 
S t a c k  I. D. 7 6 ~  76 /NC/KS i n  

W e t  Bulb Temperature (Thj )  , OF 16 2 
Dry Bulb ~ e m p e r a t u r e  (Thk) , OF /b0 

Barometric P r e s s u r e  (Ph i )  , i n  Hg a b s o l u t e  = dp.3 9 

S t a c k  P r e s s u r e ,  i n  H20 0 , ~ 7  // 3.6 -4 301 24 3 D , Z 9  Drawing o f  s t a c k  

Thermocouple Reference  J u n c t i o n  Temp /d / A  cross s e c t i o n  

Vvax (Thd+ 460) 

7*5& & 3 +  , 

5 5  7 
3.53- 7.56 
/odd/ 7. a 27 
5.3/  Ll, 3 3  

Vax (Thd+ 460) 

6/. $40-17 

3927 3 / . e 3 5 . ~ 5  

/a763 s/s,& 
/OD./& @.OF 
2B.t7 IB.7B 

V e l o c i t y  
head (Va) , 
i n  H20 

. / D  065 

, -  . UC; 

l t  

13 ,q 
15 tb 

' 7  1 4 ,  

lC:' 20 

cAik 
C 

* A  

?- . 

- 

I 

- 

P o i n t  
No. 

' 2  
3 4  - 
" 6 

-7 73 

7 ' 0  
I 

Dis t ance  
from r e f  
p o i n t ,  

i n .  

~ r C 4 d  
L 

I 

/ 
/ ' 

/ 

/ 
./ 

I 

i 

8 -- 
1 -b,& ~ . a &  b g b  . / b  ,023 

\ 

, I b b  /bb b?L 626 ,o9-5 ,o 3 

S t a c k  Temperature 

\ 
1 

/ 
1 

I 
I 

DJ 

Thermocouple 
m.v. 

* / A  

r- 

1 

A 

I b 6  ILL 

7 

' " ' JY4  

ILL" /67 

jbb/&7 

/67jb6 

167 

Whd) , 
' F  

"1!5+3 
lb3 rbr 

I I ~ Z  h &z& /a7 .06 I%% 37.56 9 3  G.13 - 
6 2 6  h z 7  b ,o%,- I O O ~ I G  50- I Q , & g  7#08 
629 L Z ~  23 e ~ 5 '  18.87 1 5 . z  ~1.34 
&z& $27 .03 
E& - 627 . I Z  
~7 .,/ 

616 ~ 4 7  .off -05 5eIm 31.= 7,08 5.m 

- 
/b5 

(Thd+ 460) ; 
0 

R 

"' 6 1 %  

~ z 3  cp;l/ 

- . - . . - *  -- -------.-... -.--.- .--..- .---- -I. 
. L - - L I . -  .-. - 

.-.-ILI-, .- . - - I C  --II-C-.-.-- 

b263 



RT! LAT-' '.OUr --' SJ'*- ' , INr  -A .- 'z' 3AT:' . . 
RunNo. 3 Ambient Temp, 50 *F 

Bar Pressure,  Po- z a , ~ i  i n .  Hg j 
Begin Sampling Time 7, :/f, 

Nozzle  D i a . ,  Dn= 3/6/ i n .  Sampling Time In terva l  '5, tA., ;. 

Heater Box S e t t i n g z a m O F  Probe Heater S e t t i n g  70%> 

Stack ~ r e s s u r e  i&T% i n .  H20 



ORSAT MI'ALI'SIS FOR TEST 

Date  3/,3,/,55- Time Run No. 3 

sampling P o i n t  Location b-i,h. &GALE - S T ~ ~ K  

- . . - - -  

I 
----- 

# Analysis 1 . x = : wt/nole 
Avg mole w t  (dry) ; 

I 

a 

tQ (Vbf )  ' vO1 (dry) ! ArmMc 0 6 -  --- ----- 
CO (Vbg) a Y O ~  

.- ----.- --.- ..- -.- 
02 (Vbh) 

Nz (Vbi) I vol (dry) I 
!. 

Bgbj = A v ~  mlcculrr ~t of 
dry .s tzck gzs 5 Z 9 , 3 ]  

.-- 5-&-/ , . - 3 : , -. " - ' & f i  - ,A< / ' , ,  

b 

IMPINGER H 0 CONDENSATE 
-2- 

Impinger No.  . 1 

l n i t i a l  Volume 
Final Volume - 
Vol\rme Collected 

Total = 



SHEET NO.,,-OF, ---' 

PROJECT NO., - - ------ 

a:., I 

1, f! 
I 

P 
. 5-5 1-2- ; 



I T'Ha---- SUBJECf, - - - - - - - BY, ,------ DATE- - - 
_ _ _ _ _ _ _ _ _ _ - - - -  SHEET NO.,,-OF- --- _ _ _ _ _ _  ----- PROJECT NO., - - ------ 

r w P<'c(G 
( Elrr7 * - - G E  0, . m p ,  - iz 3eeL 

c 

12:LtO 



BY,, -,;--- OATE - - - ,..,.-- 
SHEET NO.,,-OF, --- 
PROJECT NO., , , , ,---- 







J 

SOLIDS (Residue) 

TOTAL A X  
TYPE -f DISSOLVED 

SUSPENDED 

g r b r k  />oc*, W d  
A. SAMPLE IDENTITY WAcc.(;.c 

= w u  d =  

h i  
B. TARE NUMBER b@ff D-LC D s  

C. SAMPLE VOL., mlr k 1 a 3 - 3 L -  

D. TARE + SOLIDS, gms p & m m L L ! h L  

E. TARE, gms 73, &9 1 ,df 17 L 1, aw0S3 

F. SOLIDS, ws P.0383 a 6% 0.coBa 

G. mg/l SOLIDS 383 3 3- 273 9- 677 

3BS 375- 
VOLATILE SOLIDS 

H. TARE + SOLIDS, grns (0 )  

I. IGNITED TARE + SOLIDS, grns 

J. LOSS ON IGNITION, grns 

k. MGlL VOLATILE 

CALCULATION: 

WEIGHT, gms (LOST OR GAINED) x lo6 
mgll - 

ml OF SAMPLE 

COMMENTS: 

SOLIDS 
(Rod-) 

BY -- 
/ - 

SHEET NO. OF- - - - 
PROJECT NO. - - 

SUBJECT ad- - 
------ - 
- - - - - - - 
- - - - - - - 






