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RAMCON

ENVIRONMENTAL CORPORATION

September 25, 1987

Mr. Jack Bridges
Masters & Jackson, Inc.
4166 West Kearney
Springfield, MO 65803

Re: Particulate Emissions Test - Butler, Missouri
Dear Mr. Bridges:

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 does pass
both New Source Performance Standards and those set by the State
of Missouri. 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. Tom Scheppers

Missouri DNR

P.O. Box 176

Jefferson City, MO 65102

We certainly have enjoyed working with you and look forward to
serving you again in the future.

Sincergly,

G. Sumner Buck, III
President

GSBIII:kr

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800 /458-4547 IN TEAINICCCEE A1 7 AE0 IAAA
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I. INTRODUCTION

On September 19, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate  emissions compliance at Masters &  Jackson's
Barber-Greene drum mix asphalt plant located in the Batesco
Quarry in Butler, Missouri. RAMCON personnel conducting the
test were Cameron Mitchell, Team Leader and Murphy O'Neil.
Kim Rea was responsible for the final particulate 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. Mitchell and Ms. Rea.

The purpose of the test was to determine if the rate of
particulate emissions from the plant's scrubber and the total
contaminants by weight (grain loading) are below the N.S.P.S.
limits set by EPA and the State of Missouri.

II. TEST RESULTS

Table 1 summarizes the test results. The grain loading
limitation for EPA is .04 gr/DSCF and is specified in 39 FR
9314, March 8, 1974, 60.92 Standards for Particulate Matter (1),
as amended. The allowable emissions for the State of Indiana

are the same as those set by EPA.

Mr. Daniel Hancock of Indiana's Department of Environmental

Management observed the testing conducted by RAMCON.
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TABLE I
SUMMARY OF TEST RESULTS

September 19, 1987

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
6 08:07 to 09:10 0.0314 gr/DSCF 95% 6.0 lbs/hr
7 10:20 to 11:23 0.0426 gr/DSCF 106% 7.6 lbs/hr
8 11:59 to 13:01 0.0342 gr/DSCF 107% 6.1 lbs/hr
Average: 0.0361 gr/DSCF 6.6 lbs/hr

On the basis of these test results, the average grain loading on test runs
six, seven and eight was below the .04 gr/DSCF emissions limitation set
by EPA and the State of Missouri. Therefore, the plant is operating in

compliance with Federal and State Standards.

Voided Test Runs

Test
Run Grain Loading

0.0356 gr/DSCF
0.0190 gr/DSCF
0.0181 gr/DSCF
0.0217 gr/DSCF
0.0233 gr/DSCF

(S UL

IIr. TEST PROCEDURES

A. Method Used: The source sampling was conducted in accordance with
requirements of the U.S. Environmental Protection Agency as set forth in
39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: Test runs one through five were not
accepted for compliance testing per Tom Scheppers due to cyclonic flow in
the stack. Straightening vanes were added in the stack and test runs
six, seven and eight were conducted and accepted for demonstration of

compliance.

Test run six had a leak rate of .032 ft3/min. The sample gas volume
was corrected according to paragraph 6.3 of Method 5. Pipe cleaners
were used when cleaning the nozzles because the pipet brushes on hand

at the test site were too large to fit inside the nozzle.
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C. Sampling Site: The emissions test was conducted after a
scrubber on a round stack with a diameter of 36", The
sampling ports were placed 24" down (0.7 diameters upstream)
from the top of the stack and 72" wup (2.0 diameters
downstream) from the last flow disturbance. Twenty four
points were sampled, twelve through each traverse for 2.5

minutes each.

Points
on a Probe
Diameter Mark

1 *7.0"
2 8.4"
3 10.2"
4 12.4" [
5 15.0"
6 18.8"
7 29.2"
8 33.Q" 24"
9 35.6"

10 37.8"
11 39.6" _% O
12 41.2"
*Measurements include a : 36" ;
6" standoff.

72"




IV. THE SOURCE
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Iv. THE SOURCE

Masters & Jackson employs a Barber-Greene drum mix asphalt plant
which is used to manufacture hot mix asphalt 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 and then compacted with a

heavy roller to produce the final product.

The following is 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 300°F. The required amount of hot asphalt oil is then
injected onto and mixed into the dried aggregate. The now newly
formed hot asphalt mix is pulled to the top of a storage silo by
converyor. The hot asphalt mix is then discharged from the storage
silo through a slide gate into waiting dump trucks, which transport
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 drum mixer uses a burner fired with #2 fuel oil to heat air to
dry the aggregate, and the motion of the rotating drum to blend the
aggregate and hot asphalt oil thoroughly. The air is drawn into the
system via an exhaust fan. After passing through the burner and
the mixing drum, the air passes through a high efficiency scrubber.
The scrubber was manufactured by Barber-Greene. The exhaust
gasses are drawn through the scrubber and discharged to the
atmosphere through the stack. The design pressure drop across the
venturi is in excess of 8 inches of water. The particulate matter,
which is removed by the scrubber, is fed into the scrubber pond

where it drops out of suspension.
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Aggregate bins: Virgin and recycled aggregate is fed
individually into each of the bins by type. It is metered onto
a conveyor belt running under the bins to a shaker screen.
The proportion of each aggregate type is determined by the job
mix formula and pre-set to be metered out to meet these

specifications.

Preliminary oversize screen: The aggregate is fed through a
shaker screen where oversize rocks and foreign material is
screened out of the mix.

Weigh conveyor belt: The aggregate is conveyed to the rotary
drum dryer on a conveyor belt which weighs the material.
The production rate is determined by this weight reading.

Rotary drum dryer/mixer: The aggregate is fed into the
rotary drum dryer where it is tumbled by flighting into a veil
in front of a gas flame which drives off the moisture. Further
mixing is also accomplished in this drum. Hot liquid asphalt is
injected approximately one-third of the way down the inclined
drum where it is mixed with the aggregate.

Burner: The fuel fired burner is used to dry the rough
aggregate and sand in the rotating drum as well as reheat
recycled asphalt when it is part of the mix.

Wet scrubbing system: A system of cyclonic action, spray
nozzles and a venturi removes 99% of particulates in the gas
stream.

Liquid asphalt storage: The liquid asphalt is stored in this
heated tank until it is needed in the mixer. The amount of
asphalt content and its temperature are pre-set for each
different type job.

Conveyor to surge/storage bin: The finished product of
aggregate mixed with liquid asphalt is conveyed to a surge
bin.

Surge/storage bin: The asphaltic cement is dumped into this
surge bin and metered out to dump trucks which pull
underneath the slide gate at the bottom of the bin.

Control/operators  house: The entire plant operation is
controlled from this operator's house.

Truck loading scale: As the trucks receive the asphalt from
the storage/surge bin they are weighed on the loading scale
which tells the plant operator the amount of asphalt that is
being trucked on each individual load.

Mineral filler system (when used).

Burner fuel storage (when used).

Stack.
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DATA SUMMARY

Plant

1. Manufacturer of plant B, {403 }j&\QQﬁ g

2. Designed maximum operating capacity 350 TPH € 55 % moisture.

3. Actual operation rate _J0D TPH @ ¢/ D % moisture.

4. Startup date _g/zj .

5. Type of fuel used in dryer = 5 .

6. Quanity of fuel consumption 2000 5)QQJ3iUAg .

Aggregate

7. Name/type of mix \4&4‘@1 O (pinde M) .
8. Percent asphalt in mix __ g4, 3 95 $.

9. Temperature of asphalt / 33 F .
10. Sieve/Screening analysis: % Passing;

1" _Aong. 3/8" Qe foo 5y
374" 3.0 #J0 119 o 4¥
1/2" .S $/0-4o__|].7 #200 _ (,.0

Scrubber Control System

11. Manufacturer oo 0 &AOMUL

12. Type; Venturi ; Wet Washer X ;
Spray Booth ; Other .

13. Water line pressure 23 psi.

' H20

14. Pressure drop across system i . )

15. Gallons per minute through system 270 .

16. Water source g)DAjd, (i.e., lagoon, pond,
etc.)

17. Number of spray nozzles 12 | .

coMpANY NAME J| \q AN v - Aé“:k O fDH}HK@C@.

COMPANY REPRESENTATIVE XJ\ (A 0uang
T D L 4

DATE q-19-§7
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PLANT DATA

COMPANY NAME__JY\aokeys -»- Jack nor adne .
COMPANY REP. { 3\ u(mn‘r DATE () - 1457 PHONE #;7- %% - 5%

DATA SOURCE O,@n)qd(m -
PLANT LOCATION R {DOL QuOULLY _Bodes .

PLANT MFG. AW PLANT MODEL # N peg  PLANT TYPM,'LLH
MIX SPECIFICATION # NI OIL SPECIFICATION # AC. (00/70
—_ Fuel Oil __ / _;/_{enturi
. Nat. Gas_ 4/A o . |__Baghouse
Time Propane__| Burner Liquid Mix Pressure
24 Hour Coal __| Setting ]|Aggregate| Recycle | Asphalt | Temp. Drop
- /%_%43_4\ TPH TPH TPH OF Inches
Water
730 4 3 20 L 2.2 |2/ £
7451 L | 43 25 2.2 12,0 (
oo LD \Je| ¥( I g, 3|200) 5
gys 1 ° | ¢ lae g ?.3[3es] 7
3P ?ﬁ ¥ L 204 22 |3/0] 7.5
2499 | I AL |20 4 731 3751 7.5
700 7L 0¥ 72 13/0 | 8
7:)% 44 265 231 13p5 | 7.5
7 320 YL 20 ¥ 7.2 |z3/0 3
A 4 ¢ 204 2.3 lz2/51 2
0. 00 L L 20/ 2.2 132917
215 7L 16 Y 7.2 |3p0lilo
/230 s & 204 2.9 13,5 /0 S
[ I45 ¥ Jo5 2.4 1z/0 |4/
/[l " po L 3@ 4 2.4 305 | J/
/)15 A6 g05 2.3 13/5 1//.9
/30 A 9204 2,/ {320 | )2
% A 20 ¢ 7 3 |3s0 /3
(1. &0 #L 9 o 92 1320 | /3
11 /5 4 2 P 23 720l ¥
120 ¥ ¢ 285 2 3 |zzo |7
[2. ¥ 7 A 2/ 2€ |2 /0 )| /¥
/) DD 7L 207 2.5 320 | /4
s N .
' "6 |J0BM8) 1 132w
] | 1
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DATA SUMMARY

Plant
1. Manufacturer of plant [3, ., Ac 1 G reel/e
2. Designed maximum operating capacity’Zi?_TPH e Z.i% moisture.
3. Actual operation rate {20 TPH @ <, 5 % moisture.

4. Startup date 5/57 .
/

5. Type of fuel used in dryer #j .
6. Quanity of fuel consumption o/)_' gﬂz/ & %,./ .
7

Aggregate

7. Name/type of mix Z/ﬁe C /Q/&é /ﬁ/ll .
8. Percent asphalt in mlx 4 4 % %.
9. Temperature of asphalt 3 30 °/ ;
10. _Sieve/Screening analysis: $ Passing;

1" A0nc /8" _9¢.3 txo (3.9

3/4" _3.0 tsw /8.9 8 4.8

1727 /1.5 boio /)] $200 &.0

Scrubber Control System

11. Manufacturer E,gpﬁw 67 e E

12. Type; Venturi ; Wet Washer /’/ ;
Spray Booth ; Other .

13. Water line pressure 39’ ifi.

1l4. Pressure drop across system // ;ﬂ MO

15. Gallons per minute through system 7? 70

1l6. Water source DO/L/ (i.e., lagoon, pond,
etc.) 4

17. Number of spray nozzles /3 » .

company NaME st / Tachsor 2 ;(’a
COMPANY REPRESENTATIVE AT SUp5

DATE ?//ér/g 7
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PLANT DATA

COMPANY NAME A YYiders . S S0 :
COMPANY REP.AJ] Soun’]__ DATE G. }(,-37] _ PHONE #%/2- BB)-SSH/
DATA SOURCE_ (om pghes -
PLANT LOCATION_ fodeoto quavrey  Bgler 16

PLANT MFG oty (5(¢@|\Q‘PLA'NT MODEL # Nmiec  PLANT TYPETFermndron.,
MIX SPECIFICATION # Z'%gz C OIL SPECIFICATION # A¢ éc;/7a
% Fuel Oil i‘ N AN Venturi
. Nat. Gas__ A o . | _Baghouse
Time Propane__| Burner Liquid Mix Pressure
24 Hour Coal __| Setting |Aggregate] Recycle | Asphalt | Temp. Drop
M&, TPH TPH TPH OF Inches
Water
93¢ 831300l B
%5 <. /1300 8S
lo.co g/ 1305195
Lo.J5 A » v/ 13z0 | /],
/032 OO 43 | /90 79 130017
/0. %S # 8 /172 8.3 |3/0 | /4
/. 00 4 & /90 97 1295 /0
/1S 4 /9 ¢ . X |sco | //
130 x4 /| 52 £ lz/0 4 /D
[ 45 + 8 L 72 23 22 //
/9,00 43 [ X9 323 {301 //
/215 %2 /72 g 129201775
1,30 4/ /22 %7 1z2/0 1 /)
- %32 ] 2.3 £5 l13p0 | //
/ 02 #3 [ 90 79 208 | //
s r3 /7K 5. { Fps | /2
|30 jsz VAL 4 L 4 00 1/9
V734 S (72 gy |3c2|/2
26D 45 /94 .4 1365 12
(5 ~3 /9« £ 13208 /2
25¢ %S (7 ¥ J ¢ 1349 | /90
945 ¢S AL 2.4 1370 143
260 45 /75 gl 300 /3
2)5 $s [T 2 .5 12/0 | /¢
330 #5 [ 7€ s ¢ 13,21 /8




COMPANY
COMPANY

DATA SOURCE
PLANT LOCATION

NAME
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PLANT DATA

REP.

DATE

PHONE #

PLANT MFG.
MIX SPECIFICATION #

PLANT MODEL #

PLANT TYPE

OIL SPECIFICATION #

L/Fuel 01:1#_2_'_' ‘\:/A ‘/Venturi
Nat. Gas__ Baghouse|
Time Propane__| Burner Liquid Mix Pressure
24 Hour Coal __ tting |Aggregate [ Recycle | Asphalt | Temp. Drop
QZ o F@V\L TPH TPH TPH OF Inches
Water
3#5 | Aot +S | /94 ¥ & 1381 /9
ool A \elus 197 5.7 lz/0 | 45
/5 | VWO N s | soy g S |s/5 | /% 3
£3p 4.5 [T 7= |305 | /¥
LS #5 /9 8.5 |3/5 | /2
= J4- %7
7.30 #£0 (28 2/ 1 30l &
Z 45 % 3 9 05 231 /64 S
L.00 4z 9 4/ g 71 2ol 8
g /5 %3 [ & sS4 | 200l £
g 30 A 3 [ 2% g7 |3eo] &S
K 79 ¥ 3 202 ¥ | 300 | 7
o0 23 /7 ¥ g2 14275 | 7




V. EQUIPMENT USED
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The ftrain was set up

according to the schematic on the nex page.

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

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

used for stack temperatures.

A Hays 621 Analyzer was used to 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.

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

with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of
< .001.

Form ¥REC-07



[

ONITdWYS OILINDIOS!I HO4 a3sn
NIVHL ONITIdANVS

niownsdg (12

adnodouumy] (02

10iid (61

S8A[DA PlOUSOS (@)
B UOUDY SujOuU} ah-

oqnL ®LKO (91

sojop 809 Lig (G

o s (m

dwng wnndoA (¢

8410 (21

DA isn{py mol4 outd (14

SAPA isnipy moyd esun0) (0) |

8009 wnnoop (6
pa0) jooquin (9
SAIDA WD a y i
sowousdnyl (9

(Winwg-Gnquea:o) sieburduy (g

»ijt4 si04nolng (¥
woid (€

swopk) (2

oqed (1

N

— 6

|
2
—
|

— ]

0¢
TIVM on.mD
/

—




VI. LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I Field Preparation

A.

B.

FILTERS: Fiberglass 4" sampling filters are prepared as follows:

Filters are removed from their tex and numbered on the back side
with a felt pen. The numbering system is continuous from job to job.
The filters are placed in a dessicator to dry for at least 24 hours.
Clean plastic petri dishes, also numbered, top and bottom, are placed
in the dessicator with the filters. After dessication, 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 book. Three filters are
used for each complete particulate source emissions test and there
should be several extra filters included as spares.

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 (175°9C for two hours). The open jars
are removed and placed in a dessicator until cool (2 hours) and then
tightly sealed. The jars are then numbered and weighed on the triple
beam balance to the closest tenth of a gram, and 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.

Il. Post-Testing Lab Analysis

A.

FILTERS: The filters are returned to the lab in their sealed glass
filter holder which was used in field sampling. In the lab these
holders are opened. The filter is placed in its petri dish with the lid
off and returned to the dessicator for at least 24 hours. The top haif
of the fiiter holder is washed into the corresponding probe wash
bottle and the bottom half of the filter holder is washed into the
corresponding impinger catch bottle. (See II, C and D). After
dessication, the filters are reweighed. The final weight is recorded
in the lab record book. The filter pick up weight is calculated and
recorded also. This procedure is repeated for all filters used in the
field.

Alternately, the test team may opt to oven dry the filters at 220°F
for two to three hours, weigh the sample, and use this weight as a
final weight.

SILICA GEL: The sealed silica gel jars should be reweighed on the
triple-beam balance and their weights recorded as shown on previous

page.
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PROBE RINSINGS: In all tests, a probe wash-out analysis will be
necessary.  These samples are returned in sealed Mason jars and
consist of A.R. Acetonc with an unknown solid content.  Clean 250
mi beakers are used to make this analysis. These  should  be
immacutately washed and rinsed with deionized water, then oven
dried at 1059C for about onc hour. The beakers should be moved to
the dessicator to cool for nincty (90) minutes, then labeled with a
pencil and weighed on the Sartorius analytical balance. Any variance
from this procedure should be duplicated exactly when reweighing, as
this procedure has been found to be quite sensitive. After preparing
the necessary number of beakers (one for each probe wash and one
blank) the Mason jars should be opened, poured into the beaker, and
any material remaining on the jar walls rinsed with an acetone wash
bottle into the beaker. The amount of liquid in the beaker should be
noted on the analysis form. The acetone rinsings are cvaporated on
a warming plate. The liquid is kept swirled with an air sweep to
prevent "bumping". When the acetone is evaporated the beakers are
weighed as in Section 1l A.

IMPINGER CATCH: In some testing cases, the liquid collccted in the
impingers must be analyzed for solids content. This involves a
similar procedure to the probe wash solids determination, except that
the liquid is deionized water.

ACETONE: Conduct a blank analysis of acetone in the | gallon glass
container. This acetone will be used in the field for rinsing the
probe, nozzle, and top half of the filter holder. Performing such a
blank aralysis prior to testing will insure that the quality of the
acetone to be used will not exceed the .001% residual purity
standard.

SPECIAL NOTE

When sampling sources high in moisture content, (such as asphalt
plants) the filter paper sometimes sticks to the filter 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. The net weight is the same and no particulate is lost. This
laboratory procedure is taught by EPA in the Quality Assurance for
Source Emissions Workshop at Research Triangle Park and is approved
by EPA.
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WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE

The Sartorius balance is accurate to 0.1 mg and has a maximum

capacity of 200 gramns. 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 "zero"
position. The beam arrest lever (on the lower left hand side toward
the rear of the balance) is then slowly pressed downward to full
release position. The lighted vernier scale on the front of the cabinet
should align 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 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 the 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 "“arrest" 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.
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Relative humidity in lab §) %

Sample Location

Blank volume (Va) OO ml

Date/Time wt. blank Z;U}

pate/Time wt. blanquQazg Z

Acetone blank residue concentration (Cgz)

Ave.

SAMPLE ANALYTICAL DATA FORM

M@{S ¢ C%Q(Q(&m\

%

nsity of Acetone (pa) .7853mg/ml

9¢.3079

Gross wt. mg
crosswt. G4 3078 mg
gross we. Q6L 3079 mg
Tare wt. G, 30TS  mg
Weight of blank (may) . OOOY mg

(Ca) = (Map) / (Va) (pa) = (,009%Z5 mg/g)

Weight of residue in acetone wash: Wy = Cz Vaw Pa = (000023) (200 ) (2455 ) = (oo )
Run # (p Run#’7 Run#g
Acetone rinse volume (Vay) ml 200 K00 AOO
pate/rine of wi/21/87 430 s 1597511279826 433, 0% X
Date/Time of wt 7 92:50 prszs wt g 9. 744 112798241133, 0958
Average Gross wt g S9.7443127.98351/33.0960
Tare wt g 159.69931/)7 9039 33,0443
Less acetone blank wt (Wa) g .O00A |,O6004 | .O000N
Wt of particulate in acetone rinse (mg) g 044, .O782.1,05/3
Filter Numbers # 36‘293578'338@ SB A28
pate/Time of wt /&1287 4 30 PBRoss wt g .O38] .5392-| 544K
Date/Time of wt /3 87 9.50 Affpss wt g , 5380 . S389 | . S44 S
' Average Gross wt g S381 1.8391 | .949]
Tare wt g .5069! .5]0 S093
Weight of particulate on filters(s) (mg) g . OBIQ, ¢ 0381 035"’
Weight of particulate in acetone rinse g ,Ql#}([ .()’189. . 0513
Total weight of particulate (mp) g O?SX L/O(eq . Ogﬂ_

Note: In no case should a blank residue greater than 0.0l
mg/g (or 0.001% of the blank weight) be subtracted from

the sample weight.

Remarks RJLYLS QT'7 L& ;Ukm’wrgpﬂamw

7
> //(
Signature of analystmlﬁz__signature of reviewer ; U’VL
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SAMPLE ANALYTICAL DATA FORM

Plant Location mad}f\ﬁ 2 Mﬁm

Sample Location

Form REC#8

Relative humidity in lab = %
Density of Acetone (pa) .78 mg/ml

Blank volume (V) ml
Date/Time wt. blank Gross wt, mg
Date/Time wt. blank Gross wt, mg
Ave. Gross wt, mg
Tare wt, mg
Weight of blank (mgp) . OO0 mg
Acetone blank residue concentration (Cgz) (Ca) = (Map) / (Va) (pa) = (L6000 2= mg/qg)
Weight of residue in acetone wash: Wy = Cy Vaw Pa = (wooots)(Ze ) (7953) = (oo )
Run # / Run # a’( Run #3
Acetone rinse volume (Vay) ml Zoo Zoo
Date/Time of wt Gross wt g %3 058 ' l 4 9L4833 ’345796
Date/Time of wt Gross wt g 143 ()579 ,tf? 98&0 /iﬂ.5793~
Average Gross wt g 163. 0580 II'I q. 4822434.5794
rare wt g |163.0091/49,44181/34.5563)
Less acetone blank wt (Wa) g 0004 |.0004 |.0004
Wt of particulate in acetone rinse (m) g 0535 | .0200 | .67
Filter Numbers +  [KR-2377 KR-2328 KR-2329
pate/Time of wt Gross wt g . 5393 | , 8415 | .5395
Date/Time of wt Gross wt g 5390 | .5412 |.539
Average Gross wt g S39L | .SHIN 5393
Tare wt_ g S/l 1,510 11,5173
Weight of particulate on filters(s) (mg) g _‘Qaal .1, OQé,LI LQQQO
Weight of particulate in acetone rinse g P 053§ ,O&OO ,Qaa7
Total weight of particulate (mp) g L0166 ] .0464 |.04471

Note: In no case should a blank residue greater than 0.0l
mg/g (or 0.001% of the blank weight) be subtracted from
the sample weight.

Remarks /me ," P)-QLWMTLO-M }RU:XLS 28’5 VQ—LO(/

Signature of reviewer %‘th
14

Signature of analyst




Form REC#8

(18)
SAMPLE ANALYTICAL DATA FORM

Relative humidity in lab

plant Location maﬁtp}‘:) ¢ @U-Qe)éﬁm

Sample Location

Blank volume (Vg) ml

%

Density of Acetone (pa) .78 mg/ml

Date/Time wt. blank Gross wt. mg
Date/Time wt. blank Gross wt. g
Ave. Gross wt. ‘mg
Tare wt. g
Weight of blank (mgp) mg
Acetone blank residue concentration (Cy) (Ca) = (Map) / (Va) (p3) = ( mg/g)
Weight of residue in acetone wash: Wy = C3 Vaw Pa = ( )( ) ( ) = ( )
Run # M Run # o) Run #
Acetone rinse volume (Vay) ml
Date/Time of wt Gross wt g 133.630 /67 97320
Date/Time of wt Gross wt g /33&303 7 977[',1
Average Gross wt g /53‘9365/@76{778
Tare wt g 133, 6015]161.9495 ]
Less acetone blank wt (Wa) g 0004 | 0004
Wt of particulate in acetone rinse (mg) g . DQQ[Q L0279

KR-23asTKR-A324

Filter Numbers # = ~

Date/Time of wt Gross wt g .83/] 1.5300
Date/Time of wt Gross wt g .5309 |. 5300
Average Gross wt g ,o03161.5300

Tare wt g S0 ,5039

Weight of particulate on filters(s) (mg) g _,_Q&L)é? .06
Weight of particulate in acetone rinse g . O&Q(g Q§l7q
Total weight of particulate (my) g 0974 ,OS‘JO

Note: In no case should a blank residue greater than 0.01
mg/g (or 0.001% of the blank weight) be subtracted from

the sample weight.

Remarks?l.,una 4 ‘f‘S—— VQJ,GL, dz(.l&-&) %d@ﬂ@éz&w
_ in St _

Signature of analyst

Signature of reviewer é/?é‘/’ %“
[




VII. CALCULATIONS
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NAME | MASTERS & JACKSON, INC.

LOCATION: BUTLER, MISSOURI date Q/19/87 Q/19/87 9/19/€
SUMMARY OF TEST DATA RUN # ¢ RUN #7 RUN # ¢
SAMPLING TRAIN DATA start 0g: 07 10:20 11:59
finish 09:10 1123 13:01
1 Sampling time, minutes 3] &0 60 60
2 Sampling nozzle diameter, in. I'ny 199 195 . 195
3 Sampling nozzle cross—sectional area, ff? an 000207 0006207 000207
It Isokinetic variation 1 F ] 106 107
S Sample gas volume - metey conditions, cf. Vm 38.12 H1.76 41,67
é Average meter temperature, °R Tm 5S40 5468 S5641
7 Average oriface pressure drop, in.H,0 AH .80 91 .90
8 Total particulate collected mg, Mn 75.8 106.9 84&.7

VELOCITY TRAVERSE DATA

9  Stack area, ft- A 7.1 7.1 7.1
10 Absolute stack gas pressure, in. Hg. Ps 29.48 29 .68 29 .68
11 PRarometvric pressuve, in. Hg, Pbar 29,68 29.48 29.468
12 Average absolute stack temperature, R Ts 600 405 605
13 Average "\/velccity head , ( Cp= .80 ) ~\/AP 1.28 1.27 1.26
14 Avevage stack gas velocity ft. / sec. Ve u 5 u

STACK MOISTURE CONTENT

15 Total water collected by train, mt, Vic 191.0 273.0 2466, 0
16 Moisture in stack gas, % Bus 19.5 24,9 24,2

EMISSIONS DATA:

17 Stack gas flow rate, dscf/hr., (000°'s) Glsd 1,338 1,248 1,247
18 Total particulate concentration, gr/dscf Cs L0314, LOu26 L0342
19 Total particulate concentvration, tbs/hr E 6.0 7.6 6.1
20 Total particulate concentration, lbs/mbtu El L0000 L0000 0000
ORSAT DATA
21 Percent CO2 by volume coz 10.0 10.0 10.0
22 Percent 02 by wvolume 02 11.0 11.0 11.¢
23 Percent CO by volume co .0 . 0 0
24 Pevrcent N2 by volume N2 79.0 79.0 79.0

Buzzycalc



(20)

Iy Gas Volume
vm(ﬁs’rd) ) vm T(Sfd) Pbar i~“§ﬁ = 17.6u m_mf__“ Y Vm Pbav ‘_fﬁ
T 13.4 in.Ha. 13.6
m f ) veeeeeme——— e
S Plstd) Ta
Where! o o
vm(std) = Ihry Gas Volume through meter at standard conditions, cu.f+t,
Vm = Ihry Gas Velume measured by meter, cu.ft,
pbar = HRarometric pressure at oriface meter, in. Hg,
Pstd = Gtandard absolute pressure, (29.92 in. Mg.)
Tm = Absolute temperature at meter R
Tstd = Standard absolute temperature ( 528°R)
AH = Average pressure drop across oriface meter,in.H70
Y = Iiry gas meter calibration factor
1%.6 = Inches water per inches Hg.
.80
Run # ¢ vm(sfd) = 17.64 (1.00)¢C 38.12) (29.68) + ———— = 37.14 dsc
13.6
S40
7 91
Run # vm(std) = 17,64 (1.00)¢C 41.764) (29.68) + ———~ = 38,69 dsc
13.46
568
.90
Run # 8§ vm(std) = 17,64 (1.00)(C 41.67) (29.468) + I;-; = 39,09 dsc




(21)

Total contaminants by weight! "GRAIN LOADING'

Particulate concentration Cq qr./dscf.

! M
c, = { 0.0154 2L i
9 mistd)
Wheyve:
CS = Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, gr./dscf.
Mn = Total amount of particulate matter collected, mg.
Vm(std) = vy gas volume through meter at standard conditions, cu.ft.
. - ey 9T o r9.8 = - .
Run #6 : CS = 0.01594 ng 3571h = L0314 gr . /dscf,
: = 5y 3L _106.9 - <
Run #7 Cs = 0.0154 ng 5845 =  ,0426 gy ./dscf.
Run #8 c. =] 0.0154 X - TN = 0342 gr./dscf.



Iy molecular

Where:

Run # 6 ;

Run # 7 :

Run # 8 .

(22)

weight:

= 0.44(ZC0O,) + 0,.32¢%0,) + 0.28(LC0O + ZN,) .

Iry 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).
Ratio of O2 to N:‘2 in aiv, v/v,

Molecular weight of N2 or CO, divided by 100,
Molecular weight of 02 divided by 100,

Molecular weight of €O, divided by 100.

C.44¢10.0% > + 0.32(11.0% > + 0,28¢ JO%Z + 79.0% ) = 30.0
tb./tb.~mole

it

= 0,44¢(10.,0% ) + 0.32¢11.0% > + 0.28¢ 0%+ 79,04 ) = 30.0
ib./lb.~mole
= 0.44¢10.0% > + 0.32(11.0% ) + 0.28¢ 0% + 79.0% ) = 30.0

tb./ib.-mole



Water

vws
gstd

Where:

0.04707

0.04715

WCetd

Vv
usgsfd

-4 3

std

std

Run #6

Run #7

Run #§

vapor

i

#

condensed

o o PR i

Vf - v. ﬁ2~—~—£§ig2_ - 0 0“?0? Vf Vi
' W (std) L .

N N R (std) W, - W

We =W w90 = 0.04715 f i

W (std) o .
Conversion factor ft§/ml,

Conversion factor ft?/g.

Volume of water vapor condensed (standard conditions) scf,

Votume of water vapor collected in silica gel (standard conditions:’
Final velume of impinger contents, ml,

Initial volume of impinger contents

Density of water, (0.002201 (b/ml).

Ideal g9as constant, 21.8%5 (in.Hg.)(cu.ff./lb.«mole)(oR)

Molecular weight of water vapor (18.0 b/lb-mole).

Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg.
Vuc(std) = (0,04707) (166.0) = 7.8 cu.ft
= 8 2“, = .2 .

vwsg(std) (0,04715) ( 25.0) 1 cu.ft
vuc(std) = (0,04707) (262.0) = 12.3 cu.ft
Vusg(std) = (0,04715) ¢ 11.0) = 8 cu.ft
vwc(std) (0.04707) (248.0) = 11.7 cu.ft

(0., 04715) ¢ 18.0) = 8 cu.ft

Vusalstd)



(24)

we * Vusg x 100
, i . e .8td ___T7std .
Moisture content of stack gases!: Bus = Vuc "y Vur TV
std *9etd std
Where:
Bus = Proportion of water vapov, by volume, in the gas stream.
Vm = [Ory g9as volume measured by dry g9as meter, {(dcf).
Vv = Volume of water vapor condensed corvrected to standard
Weetd conditions (scf).
= Volume of water vapor collected in silica gel corrected to
WS9:¢d standard conditions (scf).
. 7.8 + 1.2
Run #6 : B B o o e o e e X 100 = 19.9 Z
we 7.8 + 1,2 + 37.14
12,3 + 5
Rure #7 E = e ———————— X ] 00 = 24.9 %
us 12,2 + .5 + 38,69
11.7 + . 8
Run #8 Bus B e o e e s e o e X 100 = 24.2 %
11.7 + 8 + 39.09
Molecular weight of stack gases. Ms = Md (l—Bus) + 18 (Bus)'
Where:
MS = Molecular weight of stack gas, wet basis, (lb./lb.~mole).
Md = Molecular weight of stack g9as, dry basis, (lb./lb.~mole).
Run #6 : MS = 30,0 (1- ,195 ) + 18 (¢ ,195 ) = 27.7 (lb./lb.~-mole).
Run #7 MS = R0.0 (1- .249 ) + 18 ¢ 249 ) = 27.0 (tb./lb.~-mole).
Run #8 M_ = 30.0 (1- .242 ) + 18 ( .2u42 ) = 27.1 (ib./lb.-mole).



Stack gas velocity:

Where:

Run #6

Run #7

Run #8

)

+

i}

Average velocity of gas stream

(25)

avyg,

in stack,

ft./sec.

85.49 ft/sec (g/9-mole)—(mm Hg) / (*K)> ¢ mm H?O

Pitot tube coefficient,( dimensionless ).

Velocity head of stack gas,

Barometric pressure at measurement site,

in.

Stack static pressure (in.Hg),

Absolute stack gas pressure,

Standard absolute pressure,

Stack temperature, (

°f).

Absolute stack temperature,

Molecular

<l
t

<
i

«<
]

(85.49)

(85.49)

(85.49)

weight of stack gas,

¢ .80) ¢ 1.28)
¢ .80) ¢ 1.27)
¢ .80) (¢ 1.26)

¢ 29.

(°R).

(in,

wet basis,

H,0.

(in.Hg).

Hg) = P + P

bar g
?2 in.Hg ).
= 4&0 + 1,
s

e S e e s s e 4 S Sate

(29.68)(27.10)

1

z

&~

(tb/lb-mole).

4. 47 ft/se

75.08 ft/se

4.36 ft/se



(26)

Gltack gae flow vate:

9

. o o _std B
Qsd = 3400 ‘ i ch VS I - ; ;
- - stk std
Where!
Q d = Iy volumetric stack gas flow rate corrected to
s standard conditions, (dscf/hr). -
A = Cross sectional area of stack (ft.)7
34600 = Conversion factor, sec./hr.
ts = Stack temperature (°fy,
Tq = Absolute stack temperature, (OR).
Tstd = Standard absolute temperature, (528 R) .
Pbar = Rarometric pressure at measurement site, (in.Hg.).
Pg = 8Btack static pressure, (in.Hg.).
PS = Absolute stack gas pressure, (in.Hg.,), = Pbar + P
Psfd = Gtandard absolute pressure, (29.92 in.Hg.)
Run “6 : - o o -
528 29 .68
Qsd = 3600 (1-.195) ¢ 74.47) ( 7.1) ] =memmemn b e =
4600 29.92
Run #7 : - - - -
528 29.68
Qsd = 34600 (1~,249) ( 75.08) ¢ 7.1) | === b e =
4605 29.92
Run #§ : T - - -
528 29.68
Qsd = 3600 (1-,242) ( 74.34) ( 7010 | ——mmme e =
605 29.92

1337590

dsct.

1247688 dscf,

1247241 dscf.



(27)

Emissions rate from stack:

£ = memefeeenlBRo = B/ By
7000 or./lb.

Where:
E = Emissions rate,lb./hr.
C = Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions (gr/dscf),
@ = Dry volumetric stack gas flow rate corrected to
standard conditions, {(dscf/hv).
€. 0314y ¢ 1337590)
Run #6 ! E T e e e e i e e = 6.0 th., / hr.
7000
(. 0426) ( 1247488)
Run #7 : E B e = 7.6 b, / hr.

(.0342)  1247241)
Run HS8 : E ZE e o s e o s ot e e = 6.1 tb. / hy,



(28)

0.002669 vic* (Vm/Tm)(Pbar+AH/13'6)

Isokinetic variation @ I = 100 TS ******************************************

G & n
Wheve.
I = Percent isokinetic sampling.
100 = Conversion to percent,
Ts = Absolute average stack gas temperature,oR.
0.002669 = Conversion factor, Hg - ft=/mt - °R,
Vic = Total votume of liquid collected in impingers and silica gel, 0
Tm = Absolute average dry gas meter temperature,oR.
Pbar = Rarometric pressure at sampling site, (in.Hg).
AH = Average pressure differential across the ovriface meter, (in.H,C
13.6 = Gpecific gravity of mevcury.
460 = Conversion seconds to minutes
g = Total sampling time, minutes,
VS = $GHtack gas velocity, ft./sec.
Ps = Absolute stack gas pressure, in.Hg.
]
An = Cross sectional area of nozzle, f1°.
8.1 | .80
Run #6 : - —— 29.68 + —-—m-
(0,002669)(191.0) + 540 13.6
I = 100 X GO0 e e e e e e e e e e = 95 %
&0 ¢ 60 ) 74,47 ) (29.68 Yy ¢ .000207
41.8 21
Run #7: e 29.68 + ————~
(0.002669)(273.0) + 568 13.6
I = 100 X BOT [ o e e e e e e e e e i e e = 106 %
60 ¢ 60 ) ( 75.08 ) (29.68 ) ( ,000207 >
w1.7 | .90
Run ®#8: e 29.68 + ————m
(0.002669)(266.0) + 961 13.6
I = 100 X 605 | e e e e e = 107 %
40 (&0 ) 74,36 ) (29,68 ) ( 000207 >




VIII. FIELD DATA
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EPA QA MANUAL VOL. III

Section No. 3.4.2
RAMCON ENVIRONMENTAL CORPORATION Revision No. 0

Date January 15, 1980

Page 17 of 22

Thermocouple number LZFJQQ;%

“C?FBarometric pressure ?K)fi?; in. Hg

L

4-<-8N

Ambient temperature

Date

Calibrator Reference: mercury-in-glass
other
Reference ~Thermocouple
Reference Thermometer Potentiometer | Temperature
1 point SourceP Temperature, Temperature, Difference,©
number?2 (specify) »s. °%t s, % %
1 1C_C
{ A | 55 33 Q
oAl | SO \ SO Q
S
coere| \NS VS ‘

S
d
AV 73
)07

&S
07—

Andsend

F16-%7

= ——

AEvery 30°C (50°F) for each reference point.

bType of calibration system usegd.

°C + 273)]

€{(ref temp, °C + 273) - (test thermom temp,
] 100 21.5%.

ref temp, °C + 273

Figure 2.5 stack temperature sensor calibration data form.
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EPA QA MANUAL VOIL. IIT

Section No. 3.4.2
RAMCON ENVIRONMENTAL CORPORATION Revision No. 0

Date January 15, 1980

Page 17 of 22

| 1
Date Cz'g'/(c})j Thermocouple number &éﬂléox Z/

Ambient temperature ESQr 8SfFBarometric pressure EE}SSYL,in. Hg

Calibrator Reference: mercury-in-glass
other
Reference Thermocouple
!Reference Thermometer Potentiometer | Temperature
| point SourcebP Temperature, Temperature, Difference,€
number?a (specify) e v K © %
] Jec
I A B 33 35S O
f
y ™~
Qe | SO NG “
Ovem— S S ©

B
¢
D

—

Akiendt
T-16-67

707~

2y
J07

O

dEvery 30°C (S0°F) for each reference point.

bType of calibration system used.

C{(ref temp, °C + 273) - (test thermom temp, °C + 273)]

(

ref temp,

°C + 273

] 100 <1.5%.

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON ENVIRONMENTAL CORPORATION

Date

15-en

Thermocouple number

Ambient temperature Qifs Is'S(?i[taaromet:ric pressure

Calibrator(;;ZK[:QZﬁZEZj;;;érence:

EPA QA MANUAL VOL,.
Section No.

IIT
3.4.2

Revision No. @

Date January 15,

1980

Page 17 of 22

{3

mercury-in-glass

EZ}fEJZ, in. Hg

v

other
Reference Thermocouple
Reference Thermometer Potentiometer | Temperature
1 point Sourceb Temperature, Temperature, Difference,©
{ number?@ (specify) . =¢C o %

LA

%
¢
D

Tee
SER
Eve

OO0

Anlyjend

T/ $

S5

/0 j—

35

SO

As
Sdes

70

O

ZIaanm A

dEvery 30°C (S0°F) for each reference point.

bType of calibration system used.

Cl{ref temp, °C + 273) - (test thermom temp, °C + 273)] 100 <1.5%
] - - -

ref temp,

°C + 273

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON ENVIRONMENTAL CORPORATION

Lear Siegler Stack Sampler

Nozzle Diameter Calibration

Form No.

Date Signature
Nozzle No. Average Diamecer Nozzle No. Average Diameter
1 7
2 8
3 9
4 10
5 11
6 12

Pitot Tube Calibration (S Type)

Date

Pitot Tube Identif% CFS
L0

Calibrated by: (iz

=)

_"A" SIDE CALIBRATION :I,“v¥x>dt;&§r
Ap std Ap (8)
cm Ho0 cm Hy0 DEVIAEIOH
Run No. (in. H0) (1n. H30) Cp(s) Cp (a)=Cp(A)
1 [ VO (N OOl m.oo(P
2 o Sl 0.23 0N | +0.00C
3 035 | 055 o] —oee]
C, (SIDE A) O‘lq(.pj
“B' SIDE CALIBRATION
Ap std Ap(s) I
cm H20 cm Hy0 | DEVIATION
Run No. (in. H20) {n. H0) iEp(s) Cp(s)—-Cp(B)
1 | \O VA o200l ro. .o
2 0SSk QB [ 0N9Q| 1o-00L
3 035 | oSk [pngl -o.own
¢, (sme By (O
3 —
L{Cp(s)~C, (A OR B)|

AVERAGE DEVIATION = 0(A OR B) = )

3

+ MUST BE < 0.01

[Cp (SIDE A)-C,(SIDE B) | « MUST BE < 0.01

Cp(a) = Cp(atd)l/ M

EED-17-1 ADa
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. e Probe Length A \_?}_&&m_.-w.
Date of Calibratiom \S}QNiSJQQ: SignaturecE3>Bu*n*“ §§\S§503“°”¢;:5f,“4

Name of Company to be tested -

Note: 3 ft. probe - 5 min. warmup
6 ft. probe ~ 15 min. warmup
10 ft. probe -~ 30 min. warmup
Calibration flow rate = .75 CFM

350

300

250

200

PROBE OUTLET TEMPERATURE (F)

150

100 .

50




X. RAMCON PERSONNEL
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RAMCON Environmental Stack Test Team

Sumner Buck - President

Sumner Buck is the President of RAMCON Environmental. He
is a graduate of the EPA 450 "Source Sampling  for
Particulate Pollutants™ course and the 474 "Continuous
Emissions Monitoring" course all given at RTP. Mr. Buck
is a qualified V.E. reader with current certification.
Mr. Buck has personally sampled over 300 stacks including
over 100 asphalt plants. He is 44 years old and a
graduate of the University of Mississippi with graduate
studies at Memphis State University and State  Technical

Institute of Memphis.

J. Cameron Mitchell - Team Leader

Cameron Mitchell has been employed by RAMCON for several
years. He has undergone extensive training in Methods 1
through 9. He is qualified as a team leader and has
personally sampled over 250 stacks including over 200
asphalt plants. He is currently certified as a V.E.
reader. He recently graduated from Memphis State
University with a Bachelors Degree in Civil Engineering
and a minor in Mathematics.
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