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4 
TEXAS I N DUSTR I ES, I NC. 

c 
EXECUTIVE OFFICES 8100 

May 13, 

MAY 1 4  1987 

Mr. Tom Coerver k ~dministrator 
~ouisiana Depar ent of ~nvironmental ~uality 
P. 0. Box 44096 
Baton Rouge, Louisiana 70804 

RE: Dolphin Construction Company 
Portable Hot Mix Asphalt Plant - 
near Calhoun ,*hi 

Dear Mr. Coerver: 

Please find enclosed three copies of our compliance stack 
emissions report as per Specific Condition 2 of Permit No. 
7777-00022-00. These test results demonstrate that the facility 
is in compliance with the 0.04 grains/dscf limit as specified in 
40 CFR 60 Subpart I. 

If you have any questions concerning this matter please contact 
at this office. 

sincerely, 

Jay Lindholm 
Environmental Engineer 

cc: J. Nelson BA11, Dolphin Construction 
w/enclosure 
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STACK EMISSIONS SURVEY 
DOLPHIN CONSTRUCTION COMPANY 

(A WHOLLY OWNED SUBSIDIARY OF TEXAS INDUSTRIES) 
ASPHALT CONCRETE DRUM-MIX PLANT 

CALHOUN, LOUISIANA 

INTRODUCTION 

Western Environmental Serv ices  and Tes t ing ,  Inc. (WEST, Inc . )  of Beaumont, 

Texas, conducted a Stack  Emissions Survey a t  t h e  Dolphin Construct ion 

Company's Asphalt  Concrete Drum-Mix P lan t  l oca t ed  near  Calhoun, Louisiana,  

on Apr i l  22, 1987. The purpose of t h i s  survey was t o  determine emissions 

of p a r t i c u l a t e  ma t t e r  from t h e  Baghouse Stack of t h e  r o t a r y  drying k i l n  

while  being f i r e d  wi th  Number 2 Diesel. The p l a n t  was producing a v i r g i n  

mix u t i l i z i n g  crushed concre te  f o r  aggregate .  

Sampling followed t h e  procedures s e t  f o r t h  by t h e  Louisiana Department of 

Environmental Q u a l i t y ,  A i r  Q u a l i t y  ~ i v i k i o n ,  and t h e  "New Source Perform- 

ance s tandards" a s  o u t l i n e d  i n  t h e  Federa l  Reg i s t e r ,  Volume 39, Number 47, 

Fr iday,  March 8, 1978, with r ev i s ions .  

Persons p re sen t  during t h e  sampling were M r .  John Newton, S t a t e  of 

Louisiana,  A i r  Q u a l i t y  Div is ion;  M r .  Jay  Lindholm, Texas I n d u s t r i e s ;  

M r .  J e r r y  Musgrove, Dolphin Construct ion;  and Messrs. James E.  Meador, Jr. 

and Sco t t  Snedden, Western Environmental Se rv i ces  and Tes t ing ,  Inc.  



SUMMARY OF RESULTS 

The p r i n c i p a l  conclus ions  are: 

1. The emissions of p a r t i c u l a t e  matter from t h e  s t a c k  were 7.26 pounds 

per  hour (0.0341 g r a i n s  per  dry s tandard  cubic  f o o t ) ,  based on 

averaging the  t h r e e  tests us ing  t h e  f ront -ha l f  c o l l e c t i o n s  of t h e  

EPA-type sampling t r a i n .  

2. The al lowable p a r t i c u l a t e  emission r a t e  i s  0.04 g r a i n s  pe r  dry  

s tandard  cubic  f o o t ,  as s t a t e d  i n  t h e  "New Source Performance 

Standards" f o r  a s p h a l t  conc re t e  p l a n t s ,  o u t l i n e d  i n  t h e  Federa l  

Reg i s t e r ,  Volume 39, Number 47, Fr iday,  March 8 ,  1978. The a c t u a l  

emiss ions  were 85.2 percent  of t h e  permi t ted  emissions. 



SUMMARY OF RESULTS 

* 68'F., 29.92 "Hg (20°C., 760 mm Hg) 

Run Number 

Stack Flow Rate - ACFM 

Stack Flow Rate - DSCF'M* 

% Water Vapor - X Volume 

% CO, - % Volume 

X 0, - 4: Volume 

% Excess A i r  A t  Sampling Point  

Pa r t i cu la tes  

Probe,Cyclone & F i l t e r  Catch (Can) 
gra ins  /dscf * 
grains lcf  a t  Stack Conditions (Cat) 

l b s  /hr (Caw) 

Tota l  Catch 
gra ins ldscf*  (cao) 

grains/cf  a t  Stack Conditions (Cau) 

lbs/hr ( C a d  

Process Production Rate - tons/hr  

Liquid A.C. In jec t ion  - tons lhr  

Aggregate Moisture - Percent 

1 

53506 

24704 

33.69 

5.7 

11.0 

9 9 

0.0405 

0.0186 

8.574 

-we- 

----- 
---- 
219.8 

13.9 

6.9 

2 

55327 

25374 

33.68 

6.0 

10.8 

96 

0.0368 

0.0168 

8.003 

----- 
----- 
----- 
226.5 

14.3 

6.9 

3 

51520 

24293 

31 -59 

5.6 

11 .O 

9 9 

0.0250 

0.0117 

5.205 

----- 
----- 
----- 
216.3 

14.2 

6.9 



DISCUSSION OF RESULTS 

The t h ree  tests f o r  p a r t i c u l a t e s  taken on t h e  s t ack  appeared t o  be v a l i d  

representa t ions  of the  a c t u a l  emissions during t h e  t e s t i n g .  The i n d i c a t i v e  

parameters ca lcu la ted  from the  f i e l d  da ta  were i n  c lose  agreement. The 

moisture percentages w e r e  wi th in  4.2 percent  of t h e  mean value.  The 

measured flow r a t e s  (Qs) were wi th in  2 .4  percent of t h e  mean value. The 

r a t e s  of sampling f o r  the  t h r e e  t e s t s  were w e l l  within t h e  speci f ied  l i m i t s  

of t h e  i s o k i n e t i c  r a t e ,  t h e  g r e a t e s t  devia t ion  being 8.0 percent .  

The ca lcula ted  "front-half" emissions (pounds per  hour) of p a r t i c u l a t e s  

from the  t h r e e  t e s t s  showed a range of -28.3 percent t o  +18.1 percent va r i -  

a t i o n  from the  mean value. 



DESCRIPTION OF PROCESS OPERATION 

The aspha l t  concrete drum-mix p l a n t  a t  t h e  Dolphin Construction Company's 

p lan t  near  Calhoun, Louisiana, is  an Astec PDM-845-F with a pulse  jet 

Baghouse, Model PBH-50, which exhausts i n t o  t h e  atmosphere. 

I n  an asphal t  concrete drum-mix p lan t ,  sand, gravel ,  and coarse aggregate 

a r e  conveyed i n t o  a ro ta ry  drying k i l n .  The k i l n  i s  heated by a continuous 

flame. Liquid asphal t  is  added i n  the  r o t a r y  k i l n  where it is mixed with 

the  hot ,  dry aggregate. Any dust  and f i n e  p a r t i c l e s  t h a t  a r e  not ent ra ined 

i n  the  a spha l t  m i x  a r e  channeled along with t h e  dryer  exhaust by an induced 

fan  through the  Baghouse. Af ter  passing through the  Baghouse, the  exhaust 

is ducted i n t o  the  atmosphere v i a  a s tack .  The aspha l t  is  conveyed t o  a 

b in  where it is s tored  u n t i l  t h e  asphal t  can be t ranspor ted  t o  the  paving 

s i t e  by truck.  



DESCRIPTION OF SAMPLING LOCATION 

The sampling ports are located on the rectangular baghouse exhaust stack 

located approximately 30 feet above the ground. The sampling was performed 

from six ports on the rectangular stack located 6 feet 1 inch (2.04 equiv- 

alent stack diameters) downstream of the stack inlet and 1 foot 7 inches 

(0.53 equivalent stack diameters) upstream of the stack outlet. The area 

of the stack is 1328 square inches. Port and wall thickness is 1-7/8 inches. 



SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and a n a l y t i c a l  procedures used followed the  procedures set 

f o r t h  by the  Louisiana Department of Environmental Quali ty,  A i r  Quali ty 

Division, and the  Federal Register ,  Volume 39, Number 47,  Friday, March 8,  

1978, with revis ions .  

A preliminary ve loc i ty  t r ave r se  was performed a t  each of t h e  six p o r t s  i n  

order  t o  determine t h e  uniformity of flow i n  t h e  stack.  P a r t i c u l a t e  samples 

of two-minute dura t ion  a t  each of the  f i v e  t r ave r se  po in t s  were taken from 

each of the  six p o r t s  using an EPA-type, heated, g lass- l ined probe. A t o t a l  

of 30 sample po in t s  were u t i l i z e d .  

Before each test, the  sampling t r a i n  was leak-checked at 15 inches of mercury 

a t  the  nozzle. Af ter  each t e s t ,  t h e  t r a i n  was again leak-checked a t  the  

h ighes t  recorded vacuum reading during t h e  test. F ina l  leak-checking was 

performed i n  order  t o  predetermine t h e  p o s s i b i l i t y  of a d i l u t e d  sample. 

Before and a f t e r  each t e s t  period,  the  p i t o t  tubes were checked f o r  l eaks  

under both a vacuum and pressure. Also, the  l i n e s  were checked f o r  c l ea r -  

ance and the  zero manometer reading v e r i f i e d  before and a f t e r  each test. 



The emissions were calculated from gravimetric analysis using the front-half 

collections of the EPA-type sampling train, in accordance with the EPA "New 

Source Performance Standards." 

Orsat analyses were provided for each test using a grab-type sample. 
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DESCRIPTION OF TESTS 

Personnel from Western Environmental a r r ived  a t  t h e  p lan t  a t  0900 hours on 

Tuesday, Apri l  21, 1987. Af ter  meeting with p lan t  personnel,  t he  equipment 

was moved onto the  s tack .  Preliminary data  were taken and adjustments made 

t o  p lan t  operat ions.  The sampling equipment was secured f o r  the  n ight  a t  

1600 hours. 

On Wednesday, Apri l  22, test personnel a r r ived  a t  t h e  p lan t  a t  0730 hours. 

The equipment was readied f o r  t e s t ing .  Sampling began a t  0836 hours and 

continued without d i f f i c u l t y  u n t i l  t h e  completion of two tests a t  1127 hours. 

Test th ree  began a t  1148, but  was in te r rup ted  a t  1158 hours f o r  roadway 

const ruct ion  equipment turnaround. The t e s t  resumed a t  1306 hours and was 

completed a t  1400 hours. 

The equipment was moved off  t h e  s t ack  and loaded i n t o  t h e  mobile labora tory .  

A l l  of the  samples, which had been recovered immediately a f t e r  each test, 

were taken t o  Western Environmental's labora tory  i n  Beaumont, Texas, f o r  

fu r the r  evaluat ion and analyses.  



Testing at Dolphin Construction Company's asphalt concrete drum-mix plant 

located near Calhoun, Louisiana, was completed at 1530 hours on Wednesday, 

April 22, 1987. 
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APPENDIX A 

Location of Sampling Points 



APPENDIX A 

Locat ion of Sampling P o i n t s  
Drum Ki ln  Exhaust Stack 

The sampling p o r t s  a r e  l oca t ed  on t h e  r ec t angu la r  s t a c k  6 f e e t  1 inch 

(2.04 equiva len t  s t a c k  diameters)  downstream of t h e  s t a c k  i n l e t  and 1 f o o t  

7 inches  (0.53 equiva len t  s t a c k  diameters)  upstream of t h e  s t a c k  o u t l e t .  

The l o c a t i o n s  of t h e  sampling p o i n t s  were c a l c u l a t e d  a s  fol lows:  

Area of t h e  Stack = 1328 square inches  

Po r t  and Wall Thickness = 1-114 inches  

Equivalent Stack Diameter = 35.76 inches  

A B C D E F 

Looking I n t o  Flow 



APPENDIX B 

Nomenclature and Equations 
for 

Calculation of Source Emissions 



Nomenclature f o r  P a r t i c u l a t e  Calculat ions 

- English Metric 
Symbol Units Units Descript ion 

- in .  2 
As m2 Stack Area 

grldscf  g/dscm P a r t i c u l a t e ' -  Probe, Cyclone and F i l t e r  

gr/dscf g/dscm P a r t i c u l a t e  - Total  

g r  /CF 
@ Stack - 

Conditions 

- 
XEA 

g/m3 P a r t i c u l a t e  - Probe, Cyclone and F i l t e r  

gr/CF 
@ Stack g /m3 P a r t i c u l a t e  - Total  

Conditions 

l b s  /hr kglhr P a r t i c u l a t e  - Probe, Cyclone and F i l t e r  

lbs /h r  kg /hr  P a r t i c u l a t e  - Total  

P i t o t  Tube Ca l ib ra t ion  Factor 

in .  m Sampling Nozzle Diameter 

Percent Excess A i r  A t  Sampling Point  

Accelerat ion of Gravity 

Percent I sok ine t i c  

- %M Percent Moisture i n  t h e  Stack Gas by Volume 

- 
* 528' R, 29.92 "Hg (20°C, 760 mm Hg) 



Symbol 

Md 

mf 

English Metric 
Units Units Description 

Mole Fraction of Dry Gas 

mg Particulate - Probe, Cyclone and Filter 

Molecular Weight of Water 

mg mg Particulate - Total 

lbllb-mole gig-mole Molecular Weight Of Stack Gas 

28.95 1b/ 
lb-mole Molecular Weight Of Air 

lb/lb-mole g/g-mole Molecular Weight Of Dry Stack Gas 

"Hg 
Absolute mm Hg Barometric Pressure 

"H 2 0 mm H20 Orifice Pressure Drop 

s lrHg 
Absolute - Hg Stack Pressure 

- 
APs "H20 mm H20 Velocity Head of Stack Gas 

- 
'std 29.92 "Hg 760 mm Hg Standard Barometric Pressure 

Qa ACFM m 3/hr Stack Gas Volume At Actual Stack Conditions 

Qs DSCFM dscmlhr Stack Gas Volume At 29.92 "Hg, 52g0R, Dry 
- 

R 21.83 "Hg 
f t /lb-mole-OR Universal Gas Constant 

- * 528°Rs 29.92 "Hg (20°C, 760 mm Hg) 



- Symbol 

vm std 

English 
Units 

Metric 
Units Description 

OC Average Gas Meter Temperature 

min min Net Time of Test 

' OF O C Stack Temperature 

528OR ,293OK Standard Temperature 

ft3 m3 Volume of Dry Gas Sampled @ Meter 
Conditions 

dscf dscm Volume of Dry Gas Sampled @ Standard 
Conditions 

fpm m/sec Stack Velocity @ Stack Conditions 

ml m l  Total water Collected in Impingers 
And Silica Gel 

scf scm Volume of Water Vapor Collected @ 
Standard Conditions 

0.0748 lbs/f t Density of Air 

1 g / d  Density of Water 

51.63 lbs/ft3 Density of Manometer Oil 

Standard Conditions: 68"F, 29.92 "Hg (20°C, 760 mm Hg) 



Example Particulate Calculations 

- 

1. Volume of Dry Gas Sampled At Standard Conditions.* 

- 
v 
m std T + 460 'std 

v 
m std - 17.6.5Vmp::&l = dscf 

'm = dscf x 0.028317 - dscm 
std 

2. Volume of Water Vapor Collected At Standard Conditions.* 

v 
W = (VW - gms so, - 
gas gms H2S) P ~ L ~  Tstd 

'std Ek20 453.6 

v 
W 

= 0.0472 (Vw - gms SO2 - gms H2S) = scf 
gas 

v 
W 

= scf.x 0.028317 = scm 
gas 

3. Percent Moisture in Stack Gas. 

- W 

%M = gas v X I00 = X 
m std + vw 

gas 
- 

* 52B08, 29.92 "Hg (20°c, 760 m Hg) 



4 .  Mole Fraction of Dry Gas. 
- 

- 5. Average Molecular Weight of Dry Stack Gas. 

6 .  Molecular Weight of Stack Gas. 
- 

1b 
9 x Md + 18 (I-Md) lb-mole = glg-mole 

- 

7. Percent Excess Air At Sampling Point. - 

%EA= 100 (%02 - 0.5% CO) 
0.265 (IN21 - (%02) + 0 . 5  (ICO) 

- 
8. Stack Pressure. 

- Ps = P b +  stack pressure ''Hz0 l l ~ g  Absolute 
13.6 

PS = "Hg Abs. x 25.4 = mm Hg 

* 528ORs 29.92 "Hg (20°C, 760 Hg) 



9. Stack Velocity At Stack Conditions. 

V = C 6 0  
s P 

Vs = fpm x 0.00508 = m/sec 

2g 'man 'std x MW x (Ts + 460) x AP air 
12 x p 

air 's Tstd 

Vs = 5123.8 C 
P 

10. Dry Stack Gas Volume At Standard Conditions.* 

11. Actual Stack Gas Volume At Stack Conditions. 

(Ts + 460) 

Ps X MW 

I 
's As = A C W  

Qa 144 

% 
x Average p ) y  fpm 

Q, = ACFM x 1.6990 = m3/hr 



12. Percent Isokinetic 

'm x (Ts + 460) x Pstd x 100 x 144 %I = std 

I039 Vm x (Ts + 460) 
%I = std 

Md X ps X Tt X vs Dn 2 

13. Particulate - Probe, Cyclone, and Filter. 

"'f x 1 g* 
'an 

3.- v m 64.8 mg 
std 

'an = 0.0154 mf = grldscf - v 
m std 

14. Particulate - Total. 
I 

m 
-t = 0.0154 x - = grldscf 

'a0 v 
m std 

* 528"R, 29.92 "Hg (20°C, 760 ~ g )  



15. Particulate - Probe, Cyclone, and Filter At Stack Conditions. 
- 

- 16. Particulate - Total, At Stack Conditions. 

- 
17. Particulate - Probe, Cyclone, and Filter. 

60 min 1 lb 
'aw = 'an Qs 1 hr 7000 gr 

- 
18. Particulate - Total. 

- 
C lbslhr x 0.4536 = kg/hr ax 

- * 528OR, 29.92 "Hg (20°C, 760 mm Hg) 



STACK EMISSIONS SURVEY 
DOLPHIN CONSTRUCTION COMPANY 

(A WHOLLY OWNED SUBSIDIARY OF TEXAS INDUSTRIES) 
ASPHALT CONCRETE DRUM-MIX PLANT 

CALHOUN, LOUISIANA 

APRIL 1987 

FILE NUMBER 8760-602 

SOURCE EMISSION CALCULATIONS 

Symbol Description Units XILN 

Run No. 

Date . 4 , ' = ~ / ~ 7  

Begin <;ssi, !:E.'i' 

End i;ci.i3 CUT 

P 2-. i-. ' r 
b barometric pressure "Hg Abs . .:i + / .:I 

(rnm ~ g )  7 55+&5 

P 
!TI 

orifice pressure drop "H20 1.1: 
(mm H20) 2.91 41 

v 
m 

volume dry gas sampled 
@ meter conditions ft. 3 ;rj 6 .-> ,:I 

4 .Lb 3- 

3 1, (:)E33 
(m 1 

T avg. gas meter temp OF b ti 
m 

("C) 2 1:) 

V volume dry gas sampled 
m 
std @ standard conditions" dscf 38, .I2 

(dscm) 1 + ( 3 7 9  

v 
W 

total H 0 collected, 
2 impingers & silica gel ml 4l.C). 4 

V volume water vapor 
W 
gas collected @ standard 

conditions:: sc f L$+f371  
(scm) , i5,$'? 

%PI moisture in stack gas 
by volume % 33 + A'? 

* 6 8 " ~ .  29 .92 "Hg (20°C, 760 mm Hg) 



DOLPHIN CONSTRUCTION COMPANY 
F I L E  NUMBER 8760-602 - 

Source Emission Ca lcu l a t i ons  

- 
Svmbol 

K I L N  
1 

K I L N  
2 

K I L N  
3 D e s c r i ~ t  ion Un i t s  

mole f r a c t i o n  of d ry  gas  

excess  a i r  @ sampling 
p o i n t  

molecular  weight of 
d ry  s t a c k  gas  

molecular  weight of 
s t a c k  gas  

v e l o c i t y  head of s t a c k  
gas  

s t a c k  temperature  

s t a c k  p re s su re  "Hg Abs . 
(mm Hg) 

s t a c k  v e l o c i t y  @ s t a c k  
cond i t i ons  

i n .  
2 

L32B s t a c k  a r e a  

dry  s t a c k  volume @ 
s tandard  condi t ions*  

a c t u a l  s t a c k  gas  volume 
2 s t a c k  cond i t i ons  

* 68'F, 29.92 "Hg (20°C ,  760 mm Hg) 



DOLPHIN CONSTRUCTION COMPANY 
FILE NUMBER 8760-602 

Source Emission Calculat ions 

Symbol Descript ion 

Tt 
ne t  time of t e s t  

Units  KILN 
1 

KILN 
2 

6 i] min . 5 i) 

Dn sampling nozzle diam. in .  4 201 
(d , (:I 1:) 5 

X I  percent  i sok ine t  i c  

mf 
p a r t i c u l a t e  - probe, 
cyclone and f i l t e r  

m p a r t i c u l a t e  - t o t a l  
t 

'an p a r t i c u l a t e  - probe, 
cyclone and f i l t e r  

'a0 p a r t i c u l a t e  - t o t a l  

'at 
p a r t i c u l a t e  - probe, 
cyclone and f i l t e r  @ 
s t a c k  condi t ions  

C au p a r t i c u l a t e  t o t a l  @ 
s t a c k  condi t ions  

2 ,  ,57 4 
l b s  I h r  3, at39 'aw p a r t i c u l a t e  - probe, 

cyclone and f i l t e r  . 

C p a r t i c u l a t e  - t o t a l  ax  

- * 68OF, 29.92 "Hg (20°C, 760 m Hg) 

- 



APPENDIX C 

C a l  ibrat  ion of Equipment 



APmx C 

Calibratim Data 

Marc91 31, 1987 

DRY GAS lan'ims 

Unit Number Calibration Factor 

1 1.006 

2 0.998 

3 1.023 

4 1.032 



APPENDIX C 

Calibratim Data 

Wch 31, 1987 

Pitot Length calibration Pitot I m g t h  Calibration 
(effective length) -tor (effective length) Factor 

High 0.821 
W 0.818 

High 0.840 
W 0.830 

High 0.839 
W 0.837 

High 0.839 
0.836 

High 0.839 
Lr>w 0.840 

High 0.839 
LMrJ 0.837 

High 0.839 
W 0.838 

High 0.828 
Lr>w 0.826 

122-1 High 
W 

132-1 High 
Lrow 

132-2 High 
Lr>w 

156-1 High 
Lrrw 



APPENDIX C 

Calibratim Data 

March 31, 1987 

Set A 

Nozzle Diameter 
No. - ( inches) 

Set I 

Nozzle Diameter 
No. (inches) - 

Set I1 

Nozzle Diameter 
No. (inches) - 

Set B 

Nozzle Diameter 
No. - ( inches) 

Set I11 

Nozzle Diameter 
No. (inches) - 





APPENDIX D 

F i e l d  Testing Data 







IMPINGER CATCH 

- SAMPLE NO. / 
AMOUNT OF 

- IMPINGER NO. SOLUTION USED SOLUTION ( m l )  
IMP. T I P  

CONFIGURATION WEIGHT ( g r a m s )  

F i n a l  2'6S.f? - - -  - 
I n i t i a l  5f f3ZD 
W t .  G a i n  a79.Q 

Final  708,9 

Final ~ 7 d 6  . ~- 

I n i t i a l  47/s 
W t .  G a i n  g / 

Fina l  7d3 6 
- 

I n i t i a l  7r3,q 
W t .  G a i n  9 7 

Fina l  
I n i t i a l  
W t .  G a i n  

F inal  
I n i t i a l  
W t .  G a i n  

F lask  Final  
I n i t i a l  
W t  . G a i n  

TOTAL WEIGHT GAIN O F  IMPINGERS ( g r a m s )  50'9, / 
DATE : 4/2/87 , 

SIGNATURE: 

ORSAT ANALYSIS RESULTS 
G a s  F rac t iona l  P a r t  

0 2  // 9 
co 0- D 

N P 83 7 
DATE : 

I I - SIGNATURE: TIME : 0 9 / ~  







IMPINGER CATCH 

- SAMPLE NO. a 
AMOUNT OF 

- IMPINGER NO. SOLUTION USED SOLUTION ( m l  ) 

Flask  

IMP. T I P  
CONFIGURATION 

TOTAL WEIGHT GAIN O F  IMPINGERS ( g r a m s )  ?'a 7 

WEIGHT ( g r a m s )  

Final  8 9 / /  
I n i t i a l  ~ 7 L . 9  
W t .  G a i n  3/J,6 

Final 6 L 2 3  
I n i t i a l  s9// 
W t .  G a i n  74. 2 

F i n a l  9 2  d 
I n i t i a l  49gr 
Wt. G a i n  3 / 

Final  739 / 
In i t i a l  733.'3 
W t .  G a i n  g-9 

Final 
I n i t i a l  
W t .  G a i n  

Final 
I n i t i a l  
Wt.  G a i n  

F ina l  
I n i t i a l  
W t .  G a i n  

SIGNATURE: DATE:: 

ORSAT ANALYSIS RESULTS 
G a s  F rac t iona l  P a r t  

N P  83 L 
DATE : 

- SIGNATURE : TIME : //a 0 
4 / 8 5  



& a)' 
0 

0) cr! 0 4 E L :  
x 





IMPINGER CATCH 

- SAMPLE NO. 3 

AMOUNT O F  
SOLUTION ( m l  ) 

IMP.  T I P  
IMPINGER NO. - SOLUTION USED CONFIGURATION WEIGHT ( g r a m s )  

F inal  B L 8  
I n i t i a l  ~ O S ,  y 
W t  . G a i n  2 9 6 - f  

Final  d / G , h  
I n i t i a l  s g S , j  
Wt. G a i n  3/. 3 

Final 93-2 7 
In i t i a l  /&.a 
Wt. G a i n  /, 7 

Final g02.o 
In i t i a l  794/ 
Wt. G a i n  7. $ 

Fina l  
I n i t i a l  
Wt .  G a i n  

Final 
I n i t i a l  
W t .  G a i n  

Flask F ina l  
-- 

I n i t i a l  
W t .  G a i n  

TOTAL WEIGHT GAIN O F  IMPINGERS ( g r a m s )  3373 

DATE : 

SIGNATURE : ruaa& 
ORSAT ANALYSIS RESULTS 

G a s  F rac t iona l  P a r t  

- SIGNATURE: 

DATE : U/Z 2 /f 7 
TIME : / 3 2 0  



APPENDIX E 

Analytical Data 



WEST, Inc. 

a t  4*;/25/98 7 PARTICULATE AdALYSIS 

~ o b  NO. 87ka-Bo 2 

Name CHJLch: [T~I-) - eAd*,$ L 4 
Location 8a5[0r, r .6&, 

Run No. 
-M 

. FilterNo. b-173 Frontwash 30 o ml lmpinger 1 lmpinger 2 

Final 0,6 c/33 / O  6,527$? 
Initial 0 , 6 0 f /  6. &76 

0.0 392 = 3 9 * ? 9  0. 0&$3 ;3; 6s3n5 - 9  2 bl'a*~ 

71, I 

MF /o 0 . 3  m9 MT - m9 

2 Run No. 

.FilterNo; N-  /74/ Front Wash 2f0 'ml lmpinger 1 

Final 0 . 4  f6ff / O f 6  22/' 
Initial 0 , 6 0 6 /  /of, /6 40 

0 .of03 =j(0.3~/ D . o g ~ g  352-8r/y 
-*l/o.. 
94. f/ 

M F  9. 7 mg MT 
m9 

3 Run No. 

Filter NO. #-I75 . Front Wash 3 6  ml lmpinger 2 

Final 0.63dX 728/ 
hi t  ial 0. 60r7 10 9. 6 9#/ 

0.0 3 0 8 ~  33.k'n5 O,O 300 = 3a4 fl9 - ~ . 8 / h ~ c  
MF s d , o  mg MT' - z 5 # t  

m9 

Acetone Blank: 
Final /' 6.892~- D.I.Water Blank 

Volume /SO Final ml Initial _/O6*89~,/ volume 
0, OD 2/ 

ml Initid 

m9/ml Total Weight 2. /nj ~ l ~ ~ b  

lmpinger 2 



APPENDIX F 

Plant Operational Data 
(Recorded Automatically By Plant Instrumentation) 



RUN 1 

08:35 04/22/87 
DES % QCT % TPH 

QGG 93.7 93.6 204.2 
RCY .0 .0 -0 
RC 6.3 6.4 13.9 
RSQ .5 -5 -07 
MIX TPH -218.2 
RC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = .O% 

08:52 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 207.1 
RCY .0 .0 .0 
QC 6.3 6.3 14.0 
RSQ .5 . 5  -07 
MIX TPH =221.1 
RC DENSITY = 8.51 
QGG MOIST. = 6. 9% 
RCY MOIST. = -0% 

09:09 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 204.7 
RCY . Q) -0 .0 
RC 6.3 6 3 13.9 
RSQ .5 .5 .07 
MIX TPH =218.6 
RC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = .O% 

09:25 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 206.1 
RCY .0 .0 .0 
RC 6.3 6.3 13.9 
RSR .5 .5 -07 
MIX TPH =220.0 
RC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = .0% 

)/ 09:42 04/22/87 
DES % QCT % TPH 

QGG 93.7 93.7 207.2 
RCY .0 .0 .0 
QC 6.3 6.3 14.0 
RSR .5 . 5  -07 
MIX TPH =221.2 
RC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = .O% 



RUN 2 

X 1 0 :  15 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 211.5 
RCY .0  . 0  .0  
RC 6.3 6.3 14.2 
RSR . 5  .5  .07 
M I X  TPH -225.7 
RC D E N S I T Y  = 8.51 
RGG MOIST.  = 6 . 9 %  
RCY MOIST.  = - 0 %  

10:32 04/22/87 
DES % QCT % TPH 

RGG 93.7 93.7 210.2 
RCY .0  .0  .0  
RC 6.3 6.3 14.2 
RSR .5  .5  -07 
M I X  TPH =224.4 
RC D E N S I T Y  = 8.51 
RGG MOIST. = 6 . 9 %  
RCY MOIST. = .O% 

10:49 04/22/87 
DES % QCT % TPH 

RGG 93.7 93.7 215.9 
RCY . 0  .0  . 0 
RC 6.3 6.3 14.5 
RSR . 5  . 5  .07 
M I  X T P H  r230.5 
RC D E N S I T Y  = 8.51 
RGG MOIST. = 6 . 9 %  
RCY MOIST.  = . 0 %  

11:05 04/22/87 
DES % QCT % TPH 

RGG 93.7 93.7 213.3 
RCY .0  . 0  - 0  
RC 6.3 6.3 14.4 
RSR .5  . S  .07 
M I X  TPH 1227.7 
RC D E N S I T Y  = 8.51 
QGG MOIST.  = 6 . 9 %  
RCY MOIST.  = - 0 %  

X 11 :22 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 210.1 
RCY . 0  .0 .0  
RC 6.3 6.3 14.0 
RSR .5  - 5  -07 
M I X  TPH ~ 2 2 4 . 2  
RC D E N S I T Y  = 8.51 
RGG MOIST. = 6 . 9 %  
RCY MOIST.  = - 0 %  



RUN 3 

x 11:55 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.9 203.7 
RCY .0 .0 .0 
RC 6.3 6.1 13.3 
QSR .S .5  -07 
MIX TPH =217.0 
RC DENSITY = 8.51 
QGG MOIST. = 6.9% 
RCY MOIST. = -0% 

)(,l2:12 04/22/87 
DES % RCT % TPH 

RGG 93.7 93.7 210.0 
RCY .0  .0  .0 
FIC 6.3 6.3 14.1 
RSR .5 .5 .07 
MIX TPH =224.1 
QC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = .O% 

)( 13:02 04/22/87 
DES % FICT % TPH 

QGG 93.2 93.3 202.3 
RCY -0 .0 .0 
RC 6.8 6.7 14.6 
QSR .5 .5 .07 
MIX TPH =216.9 
QC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = -0% 

)( 13:18 04/22/87 
DES % RCT % TPH 

RGG 93.2 93.2 194.7 
RCY .0 .0 .0 
RC 6.8 6.8 14.3 
QSR .S . 5  .07 
MIX TPH =209.0 
RC DENSITY = 8.51 
RGG MOIST. = 6.9% 
RCY MOIST. = -0% 

k13:35 04/22/87 
DES % RCT % TPH 

QGG 93.2 93.2 199.8 
RCY - 0  .0 .0 
RC 6.8 6.8 14.6 
RSQ .5 .5 .07 



APPENDIX G 

Chain of Custody 



WESTERN ENVIRONMENTAL SERVICES AND TESTING, INC. 

Chain of Custody and Analysis Request 

Job Number By63 -602- Date(s) Sampled / ~ , e , / 2 ~  /%? 7 
~ o b  Name ~ o / g A , j  f$AIJ/ad Number of Runs 3 
Source Location ' A ,  [ A  
Unit Tested ,&-$LOA~~JP &I/&Jk;r/crr 

Absorbing Solution/Analysis For 

Other 
- - 

Run 

Total Number of Sample Bottles: 4 L Z ~ ~ E  

Total Number of Filters: 

Filter 
Number 

Comments : 

Person Responsible for Samples: u,h& 

Imp 1 

I 

) Sample No. 1 Recovered by 1 Date ( Time I Location I 

11 

I i 

1 

Samples Received By for transport Date:&& Time: /500 

Samples Received at Lab b 

Samples Analyzed by 

Imp 2 

#-I73 
DZ h i o , i  I- 

I ( 

I I 

1 N - I ~ Y  

Probe 
Wash 

Imp 3 

3 

4 

/ ,  

hcdd%R j- 
I ( 

/ 

Imp 4 

f 

O k 7  
0 j 

w-17c 

51 /f/t 4 
I ,  

/ I I ( 

1 t I ( 




