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APPENDIX R 

OEPA STACK TEST REVIEW SUMMARY FORM 

APPLICATION NUMBER 09'7 71 1453 
FACILITY NAME W&\\T 
SOURCE DESCRIPTION (OR SCC CODE) 

8 a 4 - A  tu;\ ASPLLk P O A ?  

CONTROL EQUIPMENT Y- 

DATE(S) OF TEST 4 - a -  T \  
FINAL TEST REPORT RECEIVED ON 
POLLUTANT(S) TESTED P W  e P b  
TEST METHOD 
TEST FIRM CUP I3 
EMISSION RATES*: 

5 -  3 - 7 \ 

3 I ' L  & 

ACTUAL (lb(s)/hr) rzv/ D S r 5  1 2  
f '  

DURING TEST** 2 3  1 7 a ns nAxInun** ;t a r  - G h r  
OPERATING RATES*: 

EMISSION FACTOR*** 
COMMENTS: 

I HEREBY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK 
TEST REPORT HAS BEEN REVIEWED AND IT HAS BEEN DETERMINED TEAT 
THE TEST PROCEDURES, ANALYSES AND CALCULATIONS ARE: 

[)cj AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITR THE APPROVED 
TESTING METHODOLOGY. 

[ 1 AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH TEE 
APPROVED TESTING METHODOLOGY. 

- I 
DATE OF REVIEW 
* BASED ON 3 RUN AVERAGE 
** SPECIFY APPLICABLE UNITS 
***SPECIFY IN UNITS OF MSS/INPUT 



PARTICULATE EMISSION TEST DATA 

FACILITY :walls bros asphal t  
PROCESS/RUN NUMBER :1 
SOURCEfRUN : 
TEST DATE :4-2-91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VOLUME METERED AT STD. CONDITIONS 

VOLUME WATER COLLECTED AT STP. 
PERCENT MOISTURE BY VOLUME 

MOLECULAR WEIGHT OF STACK GAS 
PERCENT EXCESS AIR 

AVERAGE STACK GAS VELOCITY 
ABSOLUTE STACK PRESSURE 

STACK FLOW RATE AT ACTUAL COND. 
STACK FLOW RATE AT STD. COND. 

STACK EMISSIONS 

STACK EMISSION RATE 

ISOKINETIC VARIATION 

43.49558086875246 DSCF 

14.883534 SCF 
25.49462086477512 % 

26.38930569062632 LB/LB-MOL 
269.471488178025 % 

40.91425394191616 FT/SEC 
29.77352941176471 IN. HG 

48193.71800326188 ACFM 
28476.39410492174 DSCFM 

22.49106645918576 GRIDSCF 
3.213973397017645E-003 LBIDSCF 

5,491.3423a5772512 LB/HR 

101.81931102896 % 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SOURCE TYPE: NON-BO1 LER 
LEAKAGE =UNDER 0.02 CFM 
TIME OF TEST = 60 MIN 
VOLUME METERED = 45.54 CU.FT 
DRY GAS METER CALB. FACT. = .977 
TEST BAR. PRESSURE ' = 29.7 IN HG 
AVERAGE DELTA H = 1.57 
AVG. METER TEMP. = 78 DEG. F 
VOL. H20 (IMPINGERS) = 300 ML 
WEIGHT GAIN OF SILICA GEL = 16.2 GM 
%C02 = 4 %  
%CO = O %  
202 = 15.5 % 
%N2 = 80.5 % 
STATIC P OF STACK = 1 IN. H20 
STACK TEMP. = 202.25 DEG. F 
PITOT COEFFICIENT = ,881 
AVG. ROOT DELTA P = .5917 
STACK DIAMETER = 60 IN. 
MASS PARTICULATE = 63.4 MG 
NOZZLE DIAMETER = .3 IN 



PARTICULATE EMISSION TEST DATA 

FACILITY :walls bros asphalt 
PROCESS/RUN NUMBER :2 
SOURCE/RUN : 
TEST DATE :4-2-91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VOLUME METERED AT STD. CONDITIONS = 43.74481872225334 DSCF 

VOLUME WATER COLLECTED AT STP. = 14.158656 SCF 
PERCENT MOISTURE BY VOLUME = 24.45216987048719 % 

MOLECULAR WEIGHT OF STACK GAS = 26.47344462732616 LB/LB-MOL 
PERCENT EXCESS AIR = 273.4539335296591 % 

AVERAGE STACK GAS VELOCITY = 41.96956981299355 FTISEC 
ABSOLUTE STACK PRESSURE = 29.77352941176471 IN. HG 

STACK FLOW RATE AT ACTUAL COND. = 49436.79567412136 ACFM 
STACK FLOW RATE AT STD. COND. = 29685.04743336851 DSCFM 

STACK EMISSIONS 

STACK EMISSION RATE 

ISOKINETIC VARIATION 

= 11.00509761068229 GR/DSCF 
= 1.572628448566499E-003 LB/DSCF 

= 2801.013005445674 LBIHR 

= 98.23309204152997 % f l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SOURCE TYPE: NON-BOILER 
LEAKAGE =UNDER 0.02 CFM 
TIME OF TEST = 60 MIN 
VOLUME METERED = 45.936 CU.FT 
DRY GAS METER CALB. FACT. = .977 
TEST BAR. PRESSURE = 29.7 IN HG 
AVERAGE DELTA H = .3779 
AVG. METER TEMP. = 78 DEG. F 
VOL. H20 (IMPINGERS) = 285 ML 
WEIGHT GAIN OF SILICA GEL = 15.8 GM 
%C02 = 3.7 % 
%CO = O %  
$02 = 15.6 % 
%N2 = 80.7 % 
STATIC P OF STACK = 1 IN. H20 
STACK TEMP. = 200.79 DEG. F 
PITOT COEFFICIENT = .a81 
AVG. ROOT DELTA P = -6086 
STACK DIAMETER = 60 IN. 
MASS PARTICULATE = 31.2 MG 
NOZZLE DIAMETER = .3 IN 



PARTICULATE EMISSION TEST DATA 

FACILITY :walls bros asphalt 
PROCESSIRUN NUMBER : 3  
SOURCEIRUN : 
TEST DATE :4-2-91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VOLUME METERED AT STD. CONDITIONS 

VOLUME WATER COLLECTED AT STP. 
PERCENT MOISTURE BY VOLUME 

MOLECULAR WEIGHT OF STACK GAS 
PERCENT EXCESS AIR 

AVERAGE STACK GAS VELOCITY 
ABSOLUTE STACK PRESSURE 

STACK FLOW RATE AT ACTUAL COND. 
STACK FLOW RATE AT STD. COND. 

STACK EMISSIONS 

STACK EMISSION RATE 

ISOKINETIC VARIATION 

. . . . . . . . . . . . . . . . . . . . . .  k 

SOURCE TYPE: NON-BOILER 
LEAKAGE 
TIME OF TEST 
VOLUME METERED 
DRY GAS METER CALB. FACT. 
TEST BAR. PRESSURE 
AVERAGE DELTA H 
AVG. METER TEMP. 
VOL. H20 (IMPINGERS) 
WEIGHT GAIN OF SILICA GEL 
%C02 
%CO 
%02 
%N2 
STATIC P OF STACK 
STACK TEMP. 
PITOT COEFFICIENT 
AVG. ROOT DELTA P 
STACK DIAMETER 
MASS PARTICULATE 
NOZZLE DIAMETER 

k 

= 43.49558086875246 DSCF 

= 15.368355 SCF 
= 26.10826947465162 % 

= 26.28769649572308 LB/LB-MOL 
= 213.4539335296591 % 

= 41.47616562957153 FTISEC 
= 29.77352941116471 IN. HG 

= 48855.6050ia3846 ACFM 
= 28222.73739019087 DSCFM 

'= 15.11229386689769 GRIDSCF, 
= 2.159546793579679E-003 LBIDSCF 

= 3,656.899322221682 LBIHR 

= 102.7345790906306 % 

. . . . . . . . . . . . . . . . . . . . . . . . .  
=UNDER 0.02 CFM 
= 60 MIN 
= 45.54 CUiFT 
= .977 
= 29.7 IN HG 
= 1.57 
= 18 DEG. F 
= 312 ML 
= 14.5 GM 
= 3.1 % 
= O %  
= 15.6 % 
= 80.7 % 
= 1 IN. H2O 

= .E81 
= .5944 
= 60 IN. 
= 42.6 MG 
= . 3  IN 

= 211.8 DEG. F 



WALLS ASPHALT MFCj., INC. 
MANUPACTURERS 6 SUPPLISRB O F  ASPHALTIC CONCRETE. 
COLD PATCH MATERIALS AND LIQUID ASPHALT MATERIALS 

1 O S r O  CDLLTOWN -LlOHT9VILLI ROAD 

RECEIVED ANBONIA. onto 45303 

May 2 0 ,  1991 
MAY 2 1 1991 

Regional A i r  Po l lu t ionCon t ro l  Agency 
451 W. Thi rd  S t r e e t  
Dayton, Ohio 45422 

REGIONAL lrln 
FoUuTlON 

a m T R o L  AGmCY .. 
A t t n :  M r .  C u r t i s  Marshal l  

Ref: P h i l l f p s b u r g  Lead T e s t  R e s u l t s  

Dear M r .  Marsha l l  

We have r ece ived  t h e  enclosed r e p o r t  from Ramcon concern ing  t h e  
l ead  
run on A p r i l  2,  1991. 

With Kindest  r e g a r d s ,  w e  'are  

test  r e s u l t s  which r e f e r s  t o  our  P h i l l i p s b u r g  p l a n t  t e s t  

,,, 
' Yours very t r u l y  

WALLS ASPHALT MFC., INC.  

Sec. & Treas.  

JW/cw 

&<.Dane Marsee 



ENVIRONMENTAL CORPORATION 

May 13,1991 

Mr. Jim Walls 
Walls Asphalt 8 Manufacturing 
10920 Coletown-Lightsvllle 
Ansonia, Ohio 45303 

.. 
RE: Lead Emissions Determination: Brookville, Ohio 

Dear Mr. Walls: 

Enclosed are the lead emission values reported in Ib/hr that were calculated based upon 
the lead analysis and air flow data for the April 2, lQQl teotlng that was conducted at your 
Brookvllle, Ohio fadlity. As we discussed, the lead analysis results were below the 
analysis detection limitation for each sample. However, these detection limitations were 
reported by the laboratory and the emission values have been calculated on that basis. 
This provides a maximum Ib/hr value for the test. 

If you have any questions or d I can be of further assistance in this matter, please contact 
me at your convenience. Thank you. 

G. Sumner Buck, 111 
President 

GSBIkdjb 
Endosure 

RAMCON BUILDING, zw SCOTT STREET, MEMPHIS. TENNESSEE am 
TaERDNE800/4584W IN m E Z S E E  POII&~KJO FAX 90!4534&8 



AME: WALLS ASPHALT & MANUFACTURING DATE: APRIL 2, 1991 

LEAD 
EMISSIONS RATE FROM STACK 

7,000 

* : 

Where: 

E =  Emissions rate, Ibs/hr. 

cs - Concentration of Lead matter in stack gas, dry basis, corrected to standard conditions, 
WdSCr). 

I’ 

Ow = Dry volumetric stack gas flow rate corrected to standard conditions, (dscf/hr). I 

Run #1: E = ( 4 . 3 1  x 10-5) (1,683,682.0) = ~ 0 . 0 0 8  Ibs/hr 

7,000 

7,000 

RUII #3: E = (<2.17 X (1,666,845.0) 



-., . 
I., .. 

&E: WALLS ASPHALT 8 MANUFACTURING bATE: APRIL 2, 1991 

. -  
.TOTAL CONTAMINAMS BY WEIGHT 

Lead Concentration: C, gr/dscf 

Where: 

C, = 

M, = 

Concentration of'iead in stack gas, dry basis, corrected to standard conditions, gr/dscf. 

Total mount of Lead collected, rng. 

= Dry gas volume through meter at standard conditions, cu. R. VM,, 

<3.31 x gr/dscf 
Run #1: C, - (0.0154) 

Run #2: C, - (0.0154) 

Run #3 C, = (0.0154) 

<2.83 x gr/dscf [ZJ= 
< 2.1 7 x 10.5 gr/dscf 



ENVIRONMENTAL CORPORATION 

April 24, 1991 

Mr. Jim Wails 
Walls Asphalt & Manufacturing 
10920 Coletown-Lightsville 
Ansonia, OH 45303 

Re: Particulate Emissions Test: Brookville, Ohio 

Dear Mr. Walls: 

Enclosed you will find four copies of our report on the particulate emissions test we 
conducted at your plant. Based on our test results, the average grain loading of the three 
test runs do pass both EPA New Source Performance Standards and those set by the 
State of Ohio. Therefore, the plant is operating in compliance with Federal and State 
Standards. 

You will want to sign the report covers and send two copies to: 

Mr. Jeffrey W. Adams 
Regional A.P.C. Agency 
P.O. Box 972 
Dayton, OH 45422 

You will need to keep one copy of the report at the plant. We certainly have enjoyed 
working with you. Please let us know if we can be of further assistance. 

G. Sumner Buck, 111 
President 

GSBIII:kh 

Enclosures 

RAMCON BUILDING. 223 SCOTT STREET. MEMPHIS, TENNESSEE 38112 
T R E M E  800/4.%4%7 N TENNESSEE 901 /~7OCO FAX 90144-3W 
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I. JNTRODUCTIO N 

On April 2, 1991 personnel from RAMCON Environmental Corporation conducted 

a source emissions test for particulate emissions compliance at Walls Asphalt 

Manufacturing Company's Barber-Greene batch mix asphalt plant located in 

Brookville, Ohio. RAMCON personnel conducting the test were Tommy Crook, 

Team Leader, and Billy Lockett. Heather Baldick was responsible for the 
laboratory analysis including taring the beakers and filters and recording final data 

in the laboratory record books. Custody of the samples was limited to'Mr. Lockett 
and Ms. Baldick. 

The purpose of the test was to determine if the rate of particulate emissions from 
this plant's baghouse is below or equal to the allowable N.S.P.S. emissions. limit 

set by US EPA and the State of Ohio. 

II. TEST RESUI 

Table I summarizes the test results. The grain loading limitation for EPA is .W 
gr/dscf as specified in 39 FR 9314, March 8, 1974,60.92 Standards for Particulate 

Matter (l), as amended. The allowable emissions for the State of Ohio are the 

same as those set by EPA. 

Mr. Jeffrey Adams of Ohio's Regional Air Pollution Control Agency observed the 

testing conducted by RAMCON Environmental. 



TABLE I 
SUMMARY OF TEST RESULTS 

April 2, 1991 

Test 
m 

1 

2 

3 

Grain lsokinetic 
T im  Loadinq Variation 

10:30 to 1 1  :37 0.0233 gr/DSCF 99.4% 

1350 to 14:57 0.01 11 gr/DSCF 98.4% 

16:Ol to 17:lO 0.0154 gr/DSCF 102.2% 

Average: 0.0168 gr/DSCF 

Actual 
Emissions 

5.6 IbS/hr 

2.8 Ibs/hr 
3.7 Ibs/hr 

4.0 Ibs/hr 

On the basis of these test results, the average grain loading of the three test 

runs was below the .04 gr/DSCF allowable emissions limitation set by EPA and 

the State of Ohio. Therefore, the plant is operating in compliance with State 

and Federal Standards. 

111. PROCEDURES 

A. Method Used: Method 5 source sampling was conducted in 

accordance with requirements of the U.S. Environmental Protection Agency as 

set foorth in 39 FR 9314, March 8, 1974, 60.93, as amended. 

B. Problems Encountered: No problems were encountered that affected 

testing. 



C. Sampling Site: The emissions test was conducted after a baghouse on a 

round stack with a diameter of 60. The sampling ports were placed 30" down 

(0.5 diameters upstream) from the top of the stack and 281" up (4.7 diameters 

downstream) from the last flow disturbance. Twenty four points were sampled, 

twelve through each traverse for 2.5 minutes each for a total testing time of 60 

minutes. 

points 
on a 

pi ame t e r 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Probe 
M& 

*7.3" 
10.0" 
13.1" 
16.6" 
21.0" 
27.3" 
44.7" 
51.0" 
55.4" 
58.9" 
62.0" 
64.7" 

Measurements include 
a 6"  standoff 



.- 

I ( 4 )  

_. 

Walls Asphalt & Manufacturing employs a Gencor/H & B batch mix asphalt plant 
which is used to manufacture hot mix asphatt for road pavement. The process 
consists of blending prescribed portions of cold feed materials (sand, gravel, 
screenings, chips, etc.) uniformly and adding sufficient hot asphalt oil to bind the 
mixture together. After the hot asphalt mix is manufactured at the plant, it is 
transported to the location where it is to be applied. The hot asphalt mix is spread 
evenly over the surface with a paver then compacted with a heavy roller to 
produce the final product. 

The following to a general description of the plant's manufacturing process: The 
cold feed materials (aggregate) are dumped into four separate bins which in turn 
feed a common continuous conveyor. The aggregate is dispensed from the bins 
in accordance with the desired formulation onto the cold feed system conveyor, 
to an inclined weigh conveyor, then to a rotating drum for continuous mixing and 
drying at approximately 30OOF. The dried aggregate is pulled by a bucket elevator 
to the top of a gradation control'unit which separates and stores the aggregate by 
size. The required amount of each aggregate is dispensed into a weigh-hopper 
and from there into a pugmill where the hot liquid asphalt pavement is mixed 
thoroughly with the aggregate. The hot asphalt mix is then discharged from the 
storage silo through a slide gate into waiting dump trucks which transports the 
material to a final destination for spreading. The rated capacity of the plant will 
vary with each aggregate mix and moisture content with a 5% surface moisture 
removal. 

The mixer uses a burner fired with waste oil (fuel oil NA1993, combustible liquid, 
off-specification used oil, vis. 90) to heat air to dry the aggregate. The air is drawn 
into the system via an exhaust fan. After passing through the gas burner, the air 
passes through a baghouse. The baghouse is manufactured by Gentec. The 
exhaust gas is drawn through the baghouse and discharged to the atmosphere 
through the stack. The design pressure drop across the tube sheet is 2 - 6 inches 
of Water. The particulate matter, which is removed by the baghouse, is reinjected 
into the pugmill. 
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DATA SUMMARY(* STACK BEING TESTED 

AGGREGATE 

M 

A. Baahouse: 

1 .  

2 Air to doth ratb 

3. 

4. Cieanlng cyde time I n t e d  bewm dean14 cyde-= 

Type of bag.?/% 11 t x, y of b a g s & x L %  ft# of bags 

0 Designed ACFM Y(b - 
other Type of deaning - pulse jet,, reverse air- plenum *- 
JCC 

5. Pulse pressure on cleaning cycle 70 psi ,. 

1. Type - Venturi wet wssher 

mer Spray Booth 

Ga1lo1-13 per minute thmuah W e m  2. 

3. Water source @a. pond. lagoon. etc) 
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V. EQUIPMENT USED 

Equipment used on conducting the particulate emissions test 
was: 

A. The Lear Siegler PM-100 stack sampler with appropriate 
auxillary equipment and glassware. The train was set up 
according t o  the schematic on t h e  nex page. 

0. An Airguide Instruments Model 211-8 (uncorrected) aneroid 
barometer was used to check the barometric pressure. 

C. Weston dial thermometers are used to  check meter tem- 
peratures. An  Analogic Model 2572 Digital Thermocouple is 
used for stack temperatures. 

D. A Hays 621 Analyzer was used t o  measure the oxygen, carbon 

dioxide and carbon monoxide content of the stack gases. For 
non-combustion sources, A Bacharach Instrument Company 
Fyrite is  used for the gas  analysis. 

E .  

F. 

Filters are mady by Schleicher and Schuell and a re  type 1-HV 

with a porosity of .03 microns. 

The acetone is reagent grade or ACS grade with a residw of 
L .001. - 

Form #REC-07 
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... 

I. Field Preparation 

A. FILTERS: Fiberglass 4@ sampling filters are prepared as follows: 

Filters are removed from their box and numbered on the back side with a 
feit pen. The numbering system is continuous from job to Job. The filters 
are placed in a desiccator to dry for at least 24 hours. Clean plastic petri 
dishes, also numbered, top and bottom, are placed in the desiccator with 
the filters. After desiccation, the filters are removed, one at a time, and 
weighed on the Sartorius analytical balance then placed in the 
correspondingly numbered petri dish. Weights are then recorded in the lab 
record books. Three filters are used for each complete particulate source 
emissions test and there should be several extra filters included as spares. 

B. SILICA GEL: Silica Gel used for the test is prepared as follows: 

Approximately 200 g of silica gel is placed in a wide mouth "Mason" type jar 
and dried in an oven at 175OC for two hours. The open jars are removed 
and placed in a desiccator until cool for two hours and then tightly sealed. 
The jars are then numbered and weighed on the triple beam balance to the 
closest tenth of a gram. This weight is recorded for each sealed jar. The 
number of silica gel jars used is the same as the number of filters. Silica gel 
should be Indicating type, 6-16 mesh. 

11. Post - Testing Lab Analysis 

A. FILTERS: The filters are returned to the lab in their sealed petri dishes. In 
the lab, the dishes are opened and placed into a desiccator for at least 24 
hours. Then the filters are weighed continuously every six hours until a 
constant weight is achieved. All data is recorded on the laboratory foms 
that will be bound in the test report. 

B. SILICA GEL: The silica gel used in the stack test is returned to the 
approprlate mason jar and sealed for transport to the laboratory where it IS 
rewelghed to a constant weight on a triple beam balance to the nearest 
tenth of a gram. 



C. PROBE RINSINGS: In all tests where a probe washout analysis is 
necessary, this is accomplished in accordance with procedures specified in 
"EPA Reference Method 5". These samples are returned to the lab in 
sealed mason jars for analysis. The front half of the filter holder is washed 
in accordance with the same procedures and included with the probe wash. 
Reagent or ACS grade acetone is used as the solvent. The backhalf of the 
filter holder is washed with deionized water into the impinger catch for 
appropriate analysis. 

D. IMPINGER CATCH: In some testing cases, the liquid collected in the 
impinges must be anafyzed for solid content. This involves a similar 
procedure to the probe wash solids determination, except that the liquid is 
deionized water. 

.. . 

E. ACETONE: A blank analysis of acetone is conducted from the one gallon 
glass container used in the field preparation. This acetone was used in the 
field for rinsing the probe, nozzle, and top half of the filter holder. A blank 
analysis is performed prior to testing on all new containers of acetone 
received from the manufacturer to insure that the quality of the acetone 
used will be exceed the .W1% residual purity standard. 

. 

SPECIAL NOTE 

When sampling sources high in moisture content, (such as asphalt plants) the filter 
paper sometimes sticks to the fitter holder. When removing the filter, it may tear. 
In order to maintain control of any small pieces of filter paper which may be easily 
lost, they are washed with acetone into the probe washing. This makes the filter 
weight light (sometimes negative) and the probe wash correspondingly heavier. 
this laboratory procedure is taught by EPA in the 'Quality Assurance for Source 
Emissions Workshop' at Research Triangle Park and is approved by EPA 



WEIGHING PROC EDURE - SARTOR IUS ANALYnC AL BALANCE 

The Sartorius balance is accurate to 0.1 mg and has a maximum capacity of 200 grams. 
The balance precision (standard deviation) is 0.05 mg. Before weighing an item, the 
balance should first be zeroed. This step should be taken before every series of 
weighings. To do this, the balance should have all weight adjustments at the 'zero" 
position. The beam arrest lever (on the lower left hand side toward the rear of the 
balance) is then slowly pressed downward to the full release position. The lighted vernier 
scale on the front of the cabinet should align with the "zero" with the mark on the cabinet. 
If it is not so aligned, the adjustment knob on the right hand side (near the rear Of the 
cabinet) should be turned carefully until the marks align. Now return the beam arrest to 
the horizontal arrest position. The balance is now "zeroed". 

To weigh an item, it is first placed on the pan. And the sliding doors are closed to avoid 
air current disturbance. The weight adjustment knob on the right hand side must be at 
"zero". The beam arrest is then slowly turned upward. The lighted scale at the front Of 

the cabinet will now indicate the weight of the item in grams. If the scale goes past the 
divided area, the item then exceeds 100 g weight (about 3 1/2 ounces) and it is 
necessary to arrest the balance (beam arrest lever) and move the lever for 100 g weight 
away from you. It is located on the left hand side of the cabinet near the front, and is the 
knob closest to the side of the cabinet. The balance will not weigh items greater than 200 
grams in mass, and trying to do this might harm the balance. Remember, this is a 
delicate precision instrument. 

After the beam is arrested in either weight range, the procedure is the same. When the 
weight of the item in grams is found, 'dial in' that amount with the two knobs on the left 
hand side (near the 100 g lever) color coded yellow and green. As you dial the weight, 
the digits will appear on the front of the cabinet. When the proper amount is dialed, 
carefully move the arrest lever down with a slow, steady turn of the wrist. The lighted dial 
will appear, and the right hand side knob (front of cabinet) is turned to align the mark with 
the lower of the two lighted scale divisions which the mark appears between. when these 
marks are aligned, the two lighted digits along with the two indicated on the right hand 
window on the cabinet front are fractional weight in grams (the decimal would appear 
before the lighted digits) and the whole number of grams weight is the amount 'dialed in' 
on the left. 

In general, be sure that the beam is in 'arresr position before placing weight on or taking 
weight off of the pan. Don't 'dial in' weight unless the beam is arrested. The balance is 
sensitive to even a hand on the table near the balance, so be careful and painstaking in 
every movement while weighing. 



Rela t ive  humidity i n  lab 9 %  
Density of acetone (pa) .78'13mg/d 

P l a n t  Location W a / / s  fiw 1. 
LA P .  sample Location 

Note: I n  no case should a blank r e s idue  g r e a t e r  than 0.01 
mg/g (or 0.001% of the blank weight)  be subtract& from 
the sample weight.  

A 

sig1at t l re  O f  a n a l y s t  & Signa tu re  of reviewr 
W 
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RUN 1: 

REFERENCE IIET%OD 3: GAB ANALYSIS BY PYRITE 

mud %- 

WOOD 
BARK 
ANTHRACITE 
BITUMINOUS 
LIGNITE 
OIL 
GAS 
PROPANE 
BUTANE 

1.0540 
1.0830 
1.0699 
1.1398 
1.0761 
1.3465 
1.7489 
1.5095 
1.4791 

RUN #1: 



AMERICAN INTERPLEX 
LABORATORIES 

CORPORATION 

R m c m  Envirormntal Corporation (C-488) 
223 Scott Street 
Hawhis, TN 38112 

8600 Kanis Road 
Litlle Rock. Arkansas 72204 
1501) 224-5060 

April 22, 1991 

I A T I N :  M.. Joe Swell Control No. 1832 

Description of -le: S i x  (6) water/nitric acid sarples received on 4/15/91 
Re: Walls Brothers; P.O. No. 75692 

I Results: 

Samle Identification Lead, 

Walls Bro. Run 1 8H 
4/2/91 

Walls Em. Run 2 BH 
4/2/91 

Walls Bro. Run 3 BH 
4/2/91 

Walls Bro. Run 1 FW 
4/2/91 

Walls B r v .  Run 2 FW 
4/2/91 

walls Bro. Run 3 pw 
4/2/91 

<O .05 

<0.05 

<0.03 

<0.04 

<0.03 

<0.03 

Volure. rnl 

489 

309 

391 

269 

31 1 

Method: 40 CFR P a r t  60, App. A,  Method 12 

M / l b  B Y U  11 I. 173- 
Flich~l W. "erlin 
Laboratory Director 

0 Chemistry - Materials Science - Microbiology 



WALLS ASPBALT h XAMUFACTURINQ, @a> 
BROOKVIUE, OBI0 

SUMMARY OF TEST DATA 

4-2-91 4-2-91 
RUN #I RUN Y2 

SAMPLING TRAIN DATA 
start 10:30 13:50 
finish 11:37 14 : 57 

1. Sampling time, minutes e 60.0 60.0 
.3000 .3000 2. Sampling nozzle diameter, in. Dn 

.000491 .000491 3. Sampling nozzle cross-sect. area, ft A, 
,4. Isokinetic variation I 99.4 98.4 
5. sample gas volume - meter cond., cf. Vm 43.693 46.136 

537 547 6. Average meter temperature, OR 
7. Avg. oriface pressure drop, in. H20 dH 1.49 1.61 

6 3 . 4 0 J  31.20 8. Total particulate collected, mg. 

2 

Tm 

Mn 

4-2-91 
RUN # 3  

16:Ol 
17:lO 
60.0 
.3000 

.000491 
102.2 

45.540 
550 
1.55 

42.60 

VEMCITY TRAVERSE DATA 

A 19.60 19.60 19-60 
10. Absolute stack gas pressure, in. Hg. P, 29.70 29.70 29.70 

29.70 29.70 29.70 
662 669 672 

2 9. Stack area, ft. 

'bar 11. Barometric pressure, in. Hg. 
12. Avg. absolute stack temperature, Ro 

14. Average stack gas velocity, ft./sec. Vs 40.85 42.33 

TS 
13. Average - \ / G G T T - f i Z a ,  ( c = .88) - \ /dP- 0.59 0.61 0.59 

41.22 
P 

STACK MOISTURE CONTENT 

15. Total water collected by train, ml. 
16. Moisture in stack gas, % 

316.20 300.80 326 .SO 
26.22 24.49 26.52 

'ic 
Bws 

MISSIONS DATA 

1 7 .  Stack gas flow rate, dscf/hr.(OOO's) QSd 1683 1766 1666 

0.0233 0.0111 0.0154 19. Particulate concentration, gr/dscf 
20. Particulate concentration, lb/hr E 5.60 2.80 3.67 
21. Particulate concentration, lb/mBtu E' 0.00000 0.00000 0.00000 

18. Stack gas flow rate, cfm acfm 48040 49780 48475 

cS 

ORSAT DATA 

22. Percent C02 by volume 
23. Percent O2 by volume 
24.,Percent CO by volume 
25. Percent Nt by volume 

4.00 3.70 3.70 
15.50 15.60 15.60 

co .oo .oo .oo 
80.50 80.70 80.70 

Format: sumryR3 

co2 
O2 

N2 



WALLS ASPHALT & MANUFACTURING,(~~&Z. 
BROORVILLE, OHIO 

'm(std) = (i7.64)( . g a o l (  45.540) 

Dry Gas Volume 

1.55 (29.70) + - 13.6 

550 
= 4 2 . 6 7 5  dscf 

- 

I. 

'm(std)' 'm 

.- 

Where: 

= Dry Gas Volume through meter at standard conditions, Cu. ft. 

= Dry Gas Volume measured by meter, cu. ft. 

= Barometric pressure at oriface meter, in. Hg. 

= Standard absolute pressure,(29.92 in. Hg.). 

'm( std) 

"m 

'bar 

'std 

l'm 

Tstd 

= Absolute temperature at meter 0 R. 

= Standard absolute temperature ( 528'R). 

dH = Average pressure drop across oriface meter, in. H20. 
Y = Dry gas meter calibration factor. 

13.6 = Inches water per inches Hg. 

RUN 1: 

'm(std) = (17.64)( . g o o ) (  43.693) = 41.929 dscf 

I. 

RUN 3 :  

Format: dgmR3 



WALLS ASPHALT .s MANUFACTURING,(~J~~~C. 
BROOKVILLE, OHIO 

Total Contaminants by Weight: GRAIN LOADINQ 

0.0154 
mg cs = 

Particulate concentration Cs gr./dscf. 

Mn 
'm( std) 

Where: 

= Concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions,gr./dscf. cs 

= Total amount of particulate matter collected, mg, Mn 

= Dry gas volume through meter at standard conditions, 
cu. ft. 'm(std) 

Run 1: 

Run 2 :  

Run 3 :  

' = I 0 '0154 SZ 1 I 4 2 . 6 7 5  = 0 .0154  gr./dscf. 
CS mg 4 2 . 6 0  I 

Format: csR3 



WALLS ASPHALT & MANUFACTURING,(lVC. 
BROOKVILLE, O H I O  

Dry Molecular neight 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2) 

Where: 

= Dry molecular weight,lb./lb.-mole. 

= Percent' carbon dioxide by volume (dry basis). 

= Percent oxygen by volume (dry basis). 

= Percent nitrogen by volume (dry basis). 

= Percent carbon monoxide by volume (dry basis). 

Md 
K O 2  

%02 

%N2 
%CO 

0.264 = Ratio of 0 to N in air, v/v. 

0.28 

0.32 

0.44 

2 2 
= Molecular weight of N2 or CO, divided by 100. 

= Molecular weight of O2 divided by 100. 

= Molecular weight of C02 divided by 100. 

Run 1: 

lb 
lb-mole 

Md = 0.44( 4.00%) + 0.32(15.50%) f 0.28( . O O %  + 80.50%) = 29.26 

Run 2: 

lb M~ = 0 . 4 4 (  3.70%) + 0.32(15.60%j + 0.28( .oo% + 80.70%) = 29.22 
lb-mole 

Run 3 :  

Md = 0 . 4 4 (  3.70%) + 0.32(15.60%) + 0.28( .OO% + 80.70%) = 29.22 lb 
lb-mole 

Format: mdR7 



WALLS ASPHALT & MANUFACTURINGblgfNC. 
BROOKVILLE, O H I O  , 

Water Vapor Condensed 

V = pf - vd Ew pw std '1 = ,0.04707 Ef - V q  
wcstd ' '(std) 

Where: 

0.04707 = Conversion factor, ft. 3 /ml. 

0.04715 = Conversion factor, ft. 3 /g. 

= Volume of water vapor condensed (standard conditions), scf. 
Vwcstd 
V = Volume of water vapor collected in silica gel (standard 
WSgstd conditions), ml. 
V,- V. 

1 

W - W. f 1  

= Final volume of impinger contents less initial volume, ml. 

= Final weight of silica gel less initial weight, g. 

PW 

MW 

R 

TStd 

'Std 

Run 

Run 

Run 

= Density of water, 0.002201 l b / m l .  

= Ideal gas constant, 21.85 in.Hg. (~u.ft./lb.-mole)(~R). 

= Molecular weight of water vapor, 18.0 lb/lb-mole. 

= Absolute temperature at standard conditions, 528'R. 

= Absolute pressure at standard conditions, 29.92 inches H g .  

1: 

"wc( std) = (0.04707) ( 300.0) = 14.1 cu.ft 
0.8 CU.ft 'wsg( std) = (0.04715) ( 16.2) = 

2: 

'wc( std) = (0.04707) ( 285.0) = 13.4 cu.ft 

"wsg( std) = (0.04715) ( 15.8) = 0 . 7  cu.ft 

3 :  

'wc( std) = (0.04707) ( 312.0) = 14.7 cu.ft 

'wsg( std) = (0.04715) ( 14.5) = 0.7 cu.ft 

Format: VapQrR3 



WALLS ASPHALT & MANUFACTURING, (mp. 
BROOKVILLE, OHIO 

Moisture Content of Stack Gases 

+ v  
X 100 = Vwcstd Ws9std 

Vwcstd Wsgstd + Vmstd 
BWS + v  

Where : 

s Proportion of water vapor, by volume, in the gas stream. 
BWS 

s Dry gas volume measured by dry gas meter,(dcf). 'm - Volume of water vapor condensed corrected to standard 
std conditions (scf). vwc 

V s Volume of water vapor collected in silica gel corrected to 
Ws9std standard conditions (scf). 

Run 1: 

X 100 = 2 6 . 2 2  % - 1 4 . 1  + 0 . 8  - 
B W S  1 4 . 1  + 0 . 8  + 4 1 . 9 2 9  

Run 2 :  

X 100 = 2 4 . 4 9  % - 1 3 . 4  + 0 . 7  - 
BWS 1 3 . 4  + , 0 . 7  + 4 3 . 4 7 7  

Run 3 :  

X 100 = 2 6 . 5 2  8 - 1 4 . 7  + 0.7 - 
B W S  1 4 . 7  + 0 . 7  + 4 2 . 6 7 5  



WALLS ASPHALT & MANUFACTURING,(~~~C. 
BROOKVILLE, OHIO 

Where: 

Ms = Molecular weight of stack gas, wet basis, (lb./lb.-mole). 

Md = Molecular weight of stack gas, dry basis, (lb./lb.-mole). 

Run I: 

Ms = 29.26 ( 1 - 26.22 ) + 18 ( 26.22 ) = 26.31 (lb./lb.-mole) 

Run 2: 

Ms = 29.22 ( 1 - 24.49 ) + 18 ( 24.49 ) = 26.47 (lb./lb.-mole) ,' 

Run 3: 

M, = 29.22 ( 1 - 26.52 ) + 18 ( 26.52 ) = 26.24 (lb./lb.-mole) 

Format: msR? 



WALLS ASPHALT & MANUFACTURING,@@. 
BROOKVILLE, OHIO 

Stack Gas Velocity 

V = (85.49) ( . 8 8 )  ( 0.59) -\ 
\ \  

Where: 

662 

(29.70) (26.31) 
= 40.85 ft/sec. 

vS 

P K 

P C 

dP 

'bar 

4 
P 

pS 

tS 

TS 

MS 

'std 

Run 

V = (85.49) ( - 8 8 )  ( 0.59) -\ 
\ \  

= Average velocity of gas stream in stack, ft./sec. 

= 85.49 ft/sec ((g/g-mole)-(mm Hg) / (OK)( mm a 1 ' 2  

= Pitot tube coefficient, (dimensionless). 

= Velocity head of stack gas, in. H20. 

= Barometric pressure at measurement site, (in. Hg). 

= Stack static pressure, (in. Hg). 

9 
= Absolute stack gas pressure, (in. Hg) = Pbar + P  

= Standard absolute pressure, ( 29.92 in. Hg ) .  

= Stack temperature, (Of). 

= 

= Molecular weight of stack gas, wet basis, (lb/lb-mole) 

Absolute stack temperature,' (OR). = 460 + ts. 

672 

(29.70)(26.24) 
= 41.22 ft/sec. 

1: 

Run 2 :  

I 669 .. 
= 42.33 ft/sec. 

\ \  (29.70) (26.47) I V = (85.49) ( - 8 8 )  ( 0.61) -\  

Run 3 :  

Format: vsR3 



,.I 

WALLS ASPHALT & MANUFACTURING,(*. 
BROOKVILLE, OHIO 

Stack Gas Plow Rate 

Qsd = 3600 - Bwc] Vs A [-] [k] 
Where: 

*sd 

A 

3600 

tS 

TS 

Tstd 

'bar 

4 
P 

pS 

'std 

Run 1: 

Qsd=3600(1- 

Run 2: 

Qsd=36O0(1- 

Run 3: 

Psd=3600(1- 

Dry volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr). 
Cross sectional area of stack, (ft. 2 ) .  

Conversion factor, (sec./hr.). 

Stack temperature, (Of). 

Absolute stack temperature, (OR). 

Standard absolute temperature, (528'R). 

Barometric pressure at measurement site, (in.Hg.). 

Stack static pressure, (in.Hg.). 

Absolute stack gas pressure, (in.Hg.); = 'bar + P  g 

Standard absolute pressure, (29.92 in.Hg.). 

.2652 ) (  41.22)( 19.60) 1 - 528 672 ( 1  HI= 1666845.0 dscf 

Format: qR3 



WALLS ASPHALT & MANUFACTURING,(2#bC. 
BROOKVILLE, OHIO 

Emissions Rate from Stack 

7000 gr./lb. 

Where: 

E = Emissions rate, lb/hr. 

Cs 

Qsd = 

= Concentration of particulate matter in stack gas, dry basis, 
corrected to standard conditions, qr/dscf. 

Dry volumetric stack gas flow rate corrected to 
standard conditions, dscf/hr. 

Run 1: 

( 0.0233) ( 1683682.0) , 

5.60 lb. / hr. - - - - E 
7000 

Run 2: 

( 0.0111) ( 1766908.2) 

7000 
2.80 lb. / h r .  - - - E - 

Run 3: 

( 0.0154) ( 1666845.0) 

7000 
P 3.67 lb. / hr. E = 

Format: sR3 



WALLS ASPHALT & MANUFACTURING,(*. 
BROORVILLE, OHIO Isokinetic Variation - 

= ( l o o ) (  662  ) 

- 1 0.002669 Vic + (Vm / Tm) (Pbar + dH / ' 13 .6 )  

vs pS An c 60 0 
I = 100 Ts 

4 3 * 6 9 3  E . 7 0  + ( 0 . 0 0 2 6 6 9 ) ( 7 1 s , ? d )  + 5 3 7  13 .6  
60 ( 6 0 . 0  ) ( 4 0 . 8 5  ) ( 29 .70  ) ( . 0 0 0 4 9 1  ) = 99 .4% 

Where: 
- I - 

100 - - 
- - 

TS 
0.002669 = 

'ic 
Tm 
'bar 
dH 
13.6  - 
60 - 
e - 

- - 
= 

= 

- 
- 
- 
- - 
= 

vs 
pS 

An 
- - 

L 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR. 

Ttl vol of liquid collected in impingers and silica gel, ml 
Absolute average dry gas meter temperature, OR. 
Barometric pressure at sampling site, (in. Hg). 
Av pressure differential across the oriface meter, (in.H20) 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft./sec. 
Absolute stack gas pressure, in. Hg. 

Conversion factor, Hg - ft 3 /ml - OR. 

Cross sectional area of nozzle, ft 2 . 

Run 1: 
1 7 

Run 2: 

( 0 . 0 0 2 6 6 9 )  ( 3 n n . h o )  + 5 4 7  
6 0 . 0  ) . (  42.33 ) ( 29 .70  ) ( . 000491  ) 

I = (loo)( 669 ) 

Run 3: 

4 5 * 5 4 0  E . 7 0  + 
= 102.2% 

(O.OO2669)(326.'SO) + 550  

60.0 ) ( 41.22 ) ( 2 9 . 7 0  ) ( . 000491  ) 
I = (loo)( 672 ) 

Format: iR3 



WALLS ASPHALT & MANUFACTURING, gg. 
BROOKVILLE, OHIO 
4-2-91 PERCENT EXCESS AIR 

% Ea = 100 x ( % 02 ) - 0.5 (. % co ) 

0.264 ( % N2 ) - ( % 02 ) + 0.5 ( % CO ) 

Where: %Ea = Percent excess air. 

%02 = Percent oxygen by volume, dry basis. 

%CO = Percent carbon monoxide by volume, dry basis. 

%C02 = Percent carbon dioxide by volume, dry basis. 

%N2 = Percent nitrogen by volume, dry basis. 

s 269.5 % Run # 1: 100 x ( % 15.50 ) - .05 ( % -00 ) 

0.264 ( % 80.50) - ( % 15.50) + 0.5 ( % .OO) 

= 273.5 % Run # 2: 100 x ( % 15.60 ) - .OS ( % -00 ) 

0.264 ( % 80.70) - ( % 15.60) + 0.5 ( % .OO) 

= 273.5 % Run # 3: 100 x ( % 15.60 ) - -05 ( % SO0 ) 

0.264 ( % 80.70) - ( % 15.60) + 0 .5  ( % .OO) 

Fomat:ear3 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

/ Date 5 - s -  Cio Thermocouple number Ad bo Y 
i 

Ambient temperature O C  Barometric pressure >$. 2 J i n .  Ag 
I' 

Calibrator c i.L.,.*+ Reference: mercury-in-glass //' 

other 

i 

Reference 
point 

number 

P 

0 

I 

i 

P 

source a 
specify ) 

Reference 
:hennome ter 
:emperatwe, 

OC 

rhennocouple 
potentiometer 
temperature, 

O C  

!emperatureb 
lif ference, 

x 

%ype o f  cal ibration system used. 
b [.( ref tern, O C  + 273) - ( t e s t  thermom temp, O C  + 273)] 1oo<1.5%. 

ref temp, OC + 273 

Quality Assurance Handbook M5-2.5 



., .., . 

! 
-- 

(36) 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date 5- 5-90 Thermocouple number 

Ambient temperature d' OC Barometric pressure 9 ?t '$in. Hg 
.-- 

I i Calibrator - -L/ /.!.~A.L Reference: mercury-in-glass 

other 

Reference 
point  

number 

Reference 
:hennome ter 
:emperature, 

O C  

35c' 

Thermocouple 
potentiometer 
temperature, 

O C  

. .  - .- 35:3  r 

remperatureb 
i i f ference,  

% 

'Trpe o f  cal ibration system used. . 
b[lref temp, 'C + 2 7 3 )  - (test thermom temp, O C  + 2 7 3 r ]  10051.5%. 

ref tamp, OC + 273 

- Quality Assurance Handbook M5-2.5 
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(37) 
W C O N  

Lear S i e g l e r  Stack Sampler 

50 

0 2 4 6 0 
PRO68 HEAT SETTING ( X )  Form No. EEO-17-2 

-_ 

Heating Probe Ca l ibrat ion  

Probe No. G -3 Probe Length G '  --- 
/ 

Date of Ca l ibrat ion  4 c-7 - 3 3  Slgna ture s. Lclur.w* 
Name of Company to be t e s t e d  

Note: 3 f t .  probe - 5 min.  warmup 
6 f t .  probe - 15 mfn. warmup 
10 ft. probe - 30 min. WamUP 
Cal ibrat ion  flow r a t e  = . 75  cm 

350 



., .. . 
(3) 

STACK TElrIPERATURE SENSOR CALIBRXTION DATA FORM 
.. 

Date ?-q ) -c \  \ Thermocouple number 63 
Ambient temperature f-i< O C  Barometric pressure '3 ='.( i n .  Hg 

Calibrator  Reference: mercury-in-glass J %- 
Reference 

point, 
number 

b 
n \- 
2 

c 
c 

b source 
spec i fy )  

ils 

I-,. 0 
c:' 

e -~ s 
5.L- c L 

44 -7f 

Re f erence 
hermo me t e r  
emperature, 

o c  

.er 

'hernocouple 
10 tentiometer 
:emperature, 

O C  

Temperaturec 
difference,  

% 

'Every 30OC ( S O O F )  f o r  each reference point.  
bType o f  c a l i b r a t i o n  system used. 

( ref  temp, "C + 2 7 3 )  - ( t e s t  thermom temp, oc + 
ref temp, "C + 273 10051.5%. 

Quality Assurance Handbook M2-2.10 

i 



(9 
Pitot Tube Calibration IS Tvoe) 

Pitot Tube Identification No. *& Date: 5 -  33-9 \ 

Calibrated by: 

3 
XI C,(S)*P (A OR 6) I 

AVERAGE DEVIATION 0 (A OR E) = 1 +MUST BE $0.01 
3 

lep (SIDE,A)-e, (SIDE E) I -MUST BE ~0.01 



Surnner Buck - President 

Sumner Buck is the President of RAMCON Environmental Corporation. He is a 

graduate of the EPA 450 "Source Sampling for Particulate Pollutant's' course and 

the 474 "Continuous Emissions Monitoring' course all given at RTP. Mr. Buck is 
a certified V.E. reader with current certification. Mr. Buck has personally sampled 

over 400 stacks including over 300 asphak plants. He is 47 years old and a 

graduate of the University of Mississippi with graduate studies at Memphis State 
University and State Technical Institute of Memphis. 

Tommy Crook - Team Leader 

Tommy Crook has undergone extensive training in Method 1 through 9. He is 
qualified as a team leader and is currentfy certified as a V.E. reader. 




