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OBSERVER'S REPORT
Particulate Emissions (All sizes)
at
Valley Asphalt Plant #17

Test Date: June 6, 1988

Application # 1431400140 P903
Test Contractor: Ramcon, Inc.

Southwestern Ohic Air Pollution Control Agency



Valley Asphalt Company operates 3 Barber~Greene drum mix asphalt plant,
located in Camp Denisonm, Ohioc. The facility has a maximum production

rate of 330 tons asphalt per hout. OAC rules 3745-17-07 (visible emissions)
3745-31-05 (BAT, NSPS) and the Performance Standards specified in 40

CFR Part 60, Subpart 1 establish emission limits and control requirements
for this source. Best Available Technology (BAT) for this source is
gsatisfied by a fabric filter baghouse. Allowable Mass Emission Rate

is 0.04 grains (particulate) per drx;gcandard cubic foot (dscf) . Visible
emissions may not excead 20% opacity.

on June 6, 1988, smission tests were performed on this source to determine
mags particulate emission rate. USEPA reference methods were employed
(methods 1-3, 5). Visible emissions were measured by cetttfied observers.
The test contractor was Ramcon, Inc., of Memphis, Tenn. 404 mix asphalt
was run for the test. No recycled asphalt was used. The plant operated
at an average production rate of 297. tons asphalt per hour (283, 297,

and 313 tons/hr. for rums 1, 2, and 3. This is less than the requized

90% of maximum rate.

Results of tests show an average particulate emission rate of 0.0135
grains/d.s.c.f. (0.014, 0.014, and 0.0126 for tum 1, 2, and 3, respectively).
Isokinetic rates and sampling technique were adequate.’ Calculations

were checked and found to be correct. Calibration data was included

in the report. No blank data was given.

yisible emissions were well below 207 opacity.

Some Fugitive emissions were noted, at the top of the asphalt hopper.
Due to the low production rate during tests, it 1is recommended that
retesting be performed at greater than 90% of 350 tons per hour, OT

that any permit written reflect the lowered maximum production limic
of 297 tons per hour.

Prepared by: G. L. Howard

- = * 0 1nao
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EFPa METHOD 3 STACK TEST ANALYSIS

FACILITY NAME: VALLEY NASFHALT #17 REVIEWER: G.L. HOWARD
FREMISE #:1 1431400140 TEST DATE: &/464/88
SOUKCE DESCRIPTION: HOT MIX ASFHALT FLANT (P903) PRINVED: O7-19-1988

INFUT DATA: RUN #1 RUM #% RUN # 3
METER VOLUME (ATF 5 v et nmnnens e S4 ., 454 54,061 52,4
METER CORRECTIOM, oot e i n e ccraas cnnenn LA 9T LOT R
BAROMETKIC FRESSURE (TN HGY ..o ns 2F.99 29,95 0.5
ORIF {CE FRESSUKE IN HP0) 2.1h L.94
METER TEMPEROGTURE Fj..... 4 1oL 111

VO OME WATER TR MU et e e e e e s e s v - % 2RO THE

CLre N STASKE IS 1% s e e e e i aca e usana 4 4 4.5

2 IN STACE A% (94 0 i wuresrcraennsan 15,5 18.5 14,6

Ny LN STACK GRS 1) e e aressnnsosnunaas 0.5 30,5 0.7

CO IN STALE BAS (X)) . -ceatessssesans e O ) O

PITOT COEFFICIENT....... eeeaman D .83 .87
AVFRAGE SAUARE RODT YELDCITY FRESS.... 1.08 1.02 2
STALK TEMPERATURE (F ). s ceancncensnenn 204 20 209
STHCK FRESSURE (IM H5) et naeunens -l 29.95 29,95
STACK WIDTHALENSTH (INY ..o vevenrerans 28 4 78.% 28 / 78.95 28 7 73.5
BTACE AREA (SB FT .ouianencans . 14.6B0O%& 14.680585
PARTICULATE CATOH (HBY ..., 45,4 L&
HOZZLE pIAME (EFR §In) L2E

MNOZZLE AREA (80 FT). s wan. e . i Qi O, G2 aN OO0 18y
TEST LENGTH (MIN) . cveuinsansionncrons .. 70 70 70

TEST RESULTS:

METER VOLUME @STF (DSCF ) e e cnacnecna ve. S1.8029 49 9I25 47.3524
VOLUME OF WATER VAFOR @STF (CFJ.......%A11.478010¢ “13. 179600 %12.332740
MOLE FRACTION OF WATER IN STRCE GAS...0.1808484 L 208828 0.206625
DiRY MOLECULAR WETGHT OF STACEKE GAS..... 29.26&00 29,2600 29,3120
MOLECULAR WEIGHT OF STACK GAS. .. -v..a. 27.2238 26,5096 PH.9747
STACK GAS VELOGCITY (FT/8EC)eeeran.s .. B9,1882 65.7941 53,2789
STACK GAS FLOW (DRY STD CF/HR}........ AZIBIN49.,0 %R2183T219.0 . L2096152.0
FARTICULATE CNMNCENTRATION (ER/DSCF),..0.014029 0.0L4029 0.012578
ISOKINETIC RATIO...... cermea b eeaaans .. 24.8475 99,7916 98. 5658
MASS RATE OF EMISSION (LB/HR)......... 4.7750 4.3756 5,765

STACK TEST COMMENTS:

MAX. PROCESS RATE=230 T/hr
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RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
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RAMCON

ENVIRONMENTAL CORPORATION

June 20, 1988

Mr. Paul Prottengeier
Valley Asphalt

11641 Mosteller Road

Cincinnati, OH 45241

Re: Particulate Emissions Test - Camp Dennison, Ohio

Dear Mr. Prottengeier:

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

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

Mr. Lee Gruber

Southwest Ohio A.P.C.

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 and we look forward to
serving you again in the future.

Singerely ’

%ner Buck, III

President
GSBII: ke

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 3812

——mi i A am i ema s P Y s ek e I Tl e Yo FAV AT AKE BR4D
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I. INTRODUCTION

On  June 6, 1988, personnel f{rom RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at Valley Asphalt's Barber-Greene
drum mix asphalt plant #17 located in Camp Dennison, Ohio.
RAMCON personnel conducting the test were Allen Turner, Team
Leader, and Murphy O'Neal. Kim Rea 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. Turner and Ms. Rea.

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

II. TEST RESULTS

Table 1 summarizes the test results. The grain loading
limitation for EPA is specified in 39 FR 9314, March 8, 1974,
60.92 Standards for Particulate Matter (1), as amended. The
allowable N.S.P,S, particulate emissions for EPA and the State
of Ohio is .04 gr/dsef.
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TABLE I
SUMMARY OF TEST RESULTS
June 6, 1983

Test Grain 1sokinetic Actual
Run Time Loading Variation Emissions
1 07:51 to 09:04 0.0140 gr/DSCF 94.7% 4.8 lbs/hr
2 10:08 to 11:21 0.0140 gr/DSCF 99.6% 4.4 1lbs/hr
11:50 to 13:03 0.0126 gr/DSCF 98.4% 3.8 lbs/hr
Average: 0.0135 gr/DSCF 4.3 lbs/hr

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/DSCF emissions limitation set by US EPA
and the State of Ohio. Therefore, the plant is operating in compliance
with State and Federal Standards.

I, TEST PROCEDURES

A. Method Used: The source sampling was conducted in accordance with
requirements of the U.3. Environmental Protection Agency as set forth in
39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: No problems were encountered that affected
testing.
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C. Sampling Site: The emissions test was conducted after a
baghouse on a rectangular stack measuring 28" x 75.5" with
an equivalent diameter of 40.9"., Seven sampling ports were
placed 45" down (1.1 diameters upstream) from the top of the
stack and 131" up (3.2 diameters downstream) from the last
flow disturbance, Thirty-five points were sampled, secven
through each port for two minutes each for a total test time
of seventy minutes per test run.

Points
on & Probe
Diameter Mark

1 *7.8" g
2 13.4" /1
3 19.0"
4 24.6"
5 30.2" 28" 75.5"

*Measurements include a /
5.0" standoff. T

45"

131"




IV. THE SOURCE
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1Iv. THE_SQURCE

valley Asphalt Corp. employs a Barber-Greene drum mix asphalt plant
which is used to manufacture hot mix asphalt for rosd pavement.
The process consists of bl'ending preseribed portions of cold feed
materials (sand, gravel, screenings, chips, ete.) 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 1s dispensed from the bins in accordance with the desired
formulation onto the cold feed system conveyor 1o an inclined weigh
conveyor then to & 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 fop of a storage silo by
conveyor. 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 burner fuel 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 exhaust gasses pass through a baghouse.
The baghouse is manufactured by Barber-Greene. The exhaust gasses
are drawn through the baghouse and discharged to the atmosphere
through u stack. The design pressure drop across the tube-sheet is
| - 6 inches of water. The particulate matter, which is removed by
the baghouse, is reinjected into the drum mixer.
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Aggregate bins: Virgin aggregate is fed individually into each
of four bins bY type. It {s metered onto a conveyor belt
running under the bins to & ghaker screen. The proporatlon of
each aggregate type {s determined Dy the job mix formula and
pre-set to be metered out to meet these specifications.

Preliminary oversize screen: The aggregate {s fed through 8
ghaker screen where oversize vrocks and foreign material is
screened out of the mix.

Weigh conveyor belt: The aggregate is conveyed to the rotary
drum dryer on & 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 8 veil in front
of a flame which drives off the moisture. Further mixing is
also accomplished in this drum. Hot liquid asphalt is injected
{nto the drum where it is blended with the aggregate. Mixing
continues in a coater located at the end of the drum.

Burner: The fuel fired burner is used to provide the flame
which drys the aggregate.

Knock off paffleing: A baffeling plate s inserted in the
ndirty" side plenum as a knock out for heavy particles in the
air stream. These particles fall to the bottom of the baghouse.

Baghouse: The hot gases are pulled through the bags into the
clean air plenum. The solid particnhte matter is trapped on the
dust coat buildup on the bags. A bag cleaning cycle consisting
of jet burst of air from the jnside (or clean air side) of the
bags sends & large bubble of air down the inside of the bags
shaking loose buildup on the bag surface. This particulate
matter is collected at the bottom of the baghouse and reinjected
into the drum mixet where it is used as part of the finished

project.

Liquid asphalt storage: The liquid asphalt s 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 18 dumped into this
surge bin and metered out to dump trucks which pull
underneath a slide gate at the bottom of the bin.

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

Truck Joading seale:  As the teucks reeeive te  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.

Fuel Storage

Qénalsr
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DATA SUMMARY

Plant
1. Manufacturer of plant Bﬁp Reg j)kee,di’
2. Designed maximum operating capacity S45R TPR @ 2 % moisture.

3, Actual operation rate TPH @ 3 % moisture.

4. Startup date .

5. Type of fuel used in dryer ‘#2 fleﬁ!m!t'E E,,zé .

6. Quanity of fuel consumption .

Aggregate
7. Name/type of mix j"//a 71PE 2z
8. Percent asphalt in mix 4// 7 %.
9. Temperature of asphalt _HI0 e .
10. Sieve/Screening analysis: %t Passing;

1" /oo 38" L2 #7e

3/4" d 1 4 47 ¢/ov

172" _70 ' g g1 $200

Baghouse

11. Manufacturer
12. No. of bags _ 542 . Type of bags_/4 oz BTn A £
13. Air to cloth ratio . Designed ACFM_5 j/’,ﬂﬁp .

14. Square feet of baga .

15. ‘type of cleaning; pulse jet , reverse air P

plenum pulse wZé , other .
4

16. Cleaning cycle time .

17. Interval between cleaning cycle

18. Pressure drop across baghouse psi.
19, Pulse pressure on cleaning cycle : psi.
COMPANY NAME ' DATE

COMPANY REPRESENTATIVE Form EREC-02
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PLANT DATA

COMPANY NAME 22 L 5;9‘ (ﬁg'ga’/,azr s Py I2 .
COMPANY REP. forp fpuusnt DATE 4 4 /eg PHONE # 472-82/- 54 0%

DATA SOURCE
PLANT LOCATION /‘,,.%Q Lesnisend Y7) 79

PLANT MFG.&e Beg 2)pmn/ PLANT MODEL ¥PMee x 2446~ PLANT TYPEDLusm A1 56w
MIX SPECIFICATION # OIL SPECIFICATION #23) él!ﬂﬂ!ﬁ!ﬂﬁ Fuel

—__Fuel OIl __ __ Venturf L
Nat. Gas___ | __Baghouse
Time Propane__| Burner Liquid Mix Pressure
24 Hour Coal __| Setting |Aggregate| Recycle | Asphalt |Temp. Drop
TPH TPH TPH oF Inches
Water
e 32 Sfoel 4272 | R84 Q2 1 /48 | oo | Y%
: 2 95l | Rg) 20 Vuw ¥ 290 | 5% }
VWX Y ~52 K280 ‘! 197 |29 b
R gul 21 52 a2 | 1 |99 54 |
B gl 4 VA Dol i 7 /94 =290 | 54
4 2 HEE 253 7t 9.4 HAEF| £
| p057| ¢ $0Z | %) 2 4.3 1300 | 54
DR | ! HE L | 289 22 4B 1290 ) 4
7/ 52 5 30/ ‘1 [55" | 285 | &
5ol s’ 55 F | Fo 11 1525 1 2% | 64
105 ‘' Py PA 7/ s 1574 |29 | %
Y20 17 452 327 x 5T V290 | 4]
s I 52% | 35 & [l 1250 | €4
i1/ S0% | 370 " Lo | A0 | 2 2%
] 722 | 314 1 /2.t 1292 | £
Raal J2% | 30 ' L FI295 1 25 |
e IR S02 | 3ow " /5o 300l s
Lo2 |77 2% 1320 " £8.3 1300 | L4,

REC #04



V. EQUIPMENT USED
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EQUIPMENT USED

[.quipment used on conducting the particulate emissions test

was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware.  The train was sct 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 thermormneters 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

Fyritc 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



VI. LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING
M

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 felt pen. The numbering system is continuous
from job to job. The filters are placed in a dessfcator 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
& 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°C for two
hours), The open jars are removed and placed in g
dessicator until ¢ool (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.

II. Post-Testing Lab Analysis

A.

FILTERS: The filters are returned to the lab in their sealed
petri dishes. 1In the lab, the dishes are opened and placed
into a dessicator for at least 24 hours. Then, the filters are
weighed continuously every 6 hours until a constant weight is
achieved. All data is recorded on the laboratory forms that
will be bound in the test report.

Alternately, the test team may opt to oven dry the filters at
2209F for two to three hours, weigh the sample, and use this
weight as a final weight.

SILICA GEL: The silica gel used in the stack test is



(11)

PROBE RINSINGS: In all tests, where g probe washout
analysis is neceasary, this is accomplished in accordance with
procedures specified |n "EpA Reference Method s, These
samples are returned in sealed mason Jars to the laboratory
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 uysed as the
solvent. The backhalf of the filter holder is washed with
deionized water into the impinger cateh for appropriate
analysis.

IMPINGER CATCH; In some testing cases, the liquid
collected in the implagers must be analyzed for solid 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 from the one
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 analysis 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 fiiter 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 Jost, This
laboratory procedure s taught by EPA |n the Quality
Assurance for Source Emissions Workshop at Regearch 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 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 "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. 1If
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 arvest lever) and move the lever for 100 g weight away from
you. Jt 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 allgned, 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 balanee is sensitive o even
a hand on the table near the balance, so be careful and painstaking
in every movement while weighing.
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Form REC#8 . suers mi.mcm. DATA FORM

aspha.ﬁi‘ #/ 7 Relative hunidity in 1ab_ 49457
l

Density of Acetone {pa) .785533[1!11
Blank volume (Vz)

Date/Time wt. blank ©/;5 g% Gross wt, (3 1045 mg
Date/Time wt. blank d’/j&l /S’? Gross we. Q3 /A Y mg

' Ave, Gross wt, ‘?3 (045 ng

Tare wt, _93. 1039 g

Weight of blank (myy,) 0006 mg

Acetone blank residue concentration (cy) (Ca) = (Mgp) / (Va) (pa) = (,00000%» ma/q)
Weight of residue in acetone wash: Wa = Ca Vaw Pa = (.m)(zc‘@ )(2353) = {oe( )

Plant Location
Sample Location

Run # / Run # 2 | Run $3

Acetone rinse volume (Vay) ml 200 _J00 | 20D

Date/Time of Wtb’llﬁlgﬁ Q'l‘!ﬂmoss Wt g 594320/ . 2057 [SY4.Y5

Date/Time of wt ' we g |89, /129, 2053/, 4370
Average Gross wt g S S1/SL.Ys7/

Tare wt g 9.6 10 1810 ,
Less acetone blank we Wa) 4 . 000, L0004 .000 ¢
Wt of particulate in acetone rinse (m,) g |8/ ] _._@-9_- OB

: -A508 IS6-2500
Date/Time of wé 0 AMross vt 5028 | 5404 |.S5na
Date/Time of wt . Moss wt 230 [. S48/ SS06

#
g9
g9
Average Gross wt g oS P 5493 L oS07
Tare wt g : ;Sézg ,52@3 YN

Filter Numbers

Weight of particulate on filters(s) (mg) g MGI . OQZ;S
Weight of particulate in acetone rinse 9 LoD |.0239 0
Total weight of particylate (mn) a _1.047 O4Ys4f .038¢,
Note: In no case should a blank residue greater than 0,01

m3/g (or 0.001% of the blank weight) he subtracted from

the sample weight .
Remarks
— — /

Signature of M@m&&gmmﬂture of review%
i
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Form RECHS SAMPLE ARALYTICAL DATA PORM

Back ‘L/a%

Plant mcatim_hﬂﬂ%ﬂ:l"l Relative humidity in lab 3
Sample Location ' pensity of Acetone (pa) .78 mg/ml
Blank volume {Vg) - ml
pate/Time wt, blank Gross wt. g
Date/Time wt. blank Gross wt., mg
Ave. GLoss wt. ™y
Tare wt, mg
Weight of blank (mgp) mg
Acetone blank residue concentration (Caz) (Ca) = (Map) / (Va) (pPa) = { mg/q)
Weight of residue in acetone wash: Wa = C3 Vaw Pa = { )} 3 ) = ( )
run ¢ / pun ¢ & | rn 4D
Acetone rinse volume (Vay) ml oI A0 365~ AsSO
Date/Time of Wt cross wt g (J38.5378134 24651159, (242
pate/Time of wt Gross wt g . ’ﬂ 9'1_‘-_)9_0 [_SMQ
Average Gross wt g 5378 134.24 63159, 241
afar e o (33507 184.202 9)159. 598
Less acetOhé blank wt (Wa) g —— — —
Wt of particulate in acetone rinse (mj) g ,(_))81 A 043‘-1 Loazlq
Filter Numbers ¢
Date/Time of wt Gross wbt g
pate/Time of wt Gross wt g
Averadge Gross wt g
Tare wt ¢
Weight of particulate on filgefrgg) {mg) g »
Weight of particulate in aeeéere~rinse g .()} B’ J 0‘134 .QM_
Total weicht of particulate (my,) g

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 welight,

Remarks

Signature of analystC%mq glﬁ_ Signature of reviewer
X T



VII. CALCULATIONS



10.
11.
1z2.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.

VALLEY ASPHALT #17 (13)

CAMP DENNISON, OHIO
6\6\88

BAMPLING TRAIN DATA

Sampling time, minutes
Sampling nozzle diameter, in.

Sampling nozzle cross-sect. area, £t2

Isokinetic variation
Sample gas volume -~ meter cond., cf.
Average meter temperature, %r

. Avg. oriface pressure drop, in. H,0

Total particulate collected, mg.

VELOCITY TRAVERSE DATA

Stack area, £t2

Absolute stack gas pressure, in. Hg.
Barometric pressure, in. Hg.

Avg. absolute stack temperature, rR°
Average -\/vel. head, ( Cp= .83)
Average stack gas velocity, ft./sec.

BTACK MOISTURE CONTENT
Total water collected by train, ml.
Moisture in stack gas, %

EMISSIONS DATA
Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
Particulate concentration, gr/dsct
Particulate concentration, 1lb/hr
Particulate concentration, lb/mBtu

ORSAT DATA
Percent CO2 by volume
Percent 02 by volume
Percent CO by volume
Percent N, by volume

SUMMARY OF TEST DATA

RUN #1
start 07:51
finish 09:04

(3] 70.0
Dn .2300
An .000289
I 94.7
Vm 54.458
Tm 543
dH 2.38
Mn 47.10
A 14.70
Ps 29.95
Pbar 29.95
TS . 664
-\/dPp 1.08
Vs 69.15
Vic 243.00
Bws 18.04
Qsd 2387
acfm 60990
cs 0.0140
E 4.77

E! 0.00000

co2 4,00
o, 15.50
co .00
N, 80.50

RUN #2

10:08
11:21
70.0
.2300
.000289
99.6
54.261
561
2.16
45.40

14.70
29.95
29.95
666
1.02
65.79

280.00
20.91

2185
68027
0.0140
4.37
0.00000

4.00
15.50
-00
80.50

Pormat:

RUN 43

11:50
13:02
70.0
.2300

. 000289
98.4
52.400
571
1.96
38.60

14.70
29.95
29.95
669
0.98
63.30

262.00
20.758

2097
65831
0.0126
3.78
0.00000

4,50
14.80
.00
80.70

summryR3



NAME: VALLEY ASPHALT #17

LOCATION: CAMP DENNISON, OHIO (16)
TEST DATE: 6\6\88 Dry Gas Volume
bar + Pbar + i
(std) 13.6
= 17.64 T—R—— Y V —_—
m(std) in.Hq T
(std) m
Where:
vm(std) = Dry Gas Volume through meter at standard conditions, cu. ft,
Vm = Dry Gas Volume measured by meter, cu. ft.
Pbar = Barometric pressure at oriface meter, in. Hg.
PStd = Standard absolute pressure, (29.92 in. Hg.).
Tm = Abgolute temperature at meter °g.
Tstd = Standard absolute temperature ( 528°R).
dH = Average pressure drop across oriface meter, in. Hzo.
Y = Dry gas meter calibration factor.
13.6 = Inches water per inches Hg.
RUN 1:
(29.95) + —%—3-2
vm(std) = (17.64)( .972)¢( 54.458) = 51.803 dscf
543 _J
RUN 2:
[_(29.95) + 2.18
vm(std) = (17.64)( «972) ( 54.261) = 49.933 dscf
561 __J
RUN 3:
r(29 95) + %’f
vm(std) (17.64) ( +972) ( 52.400) 571 = 47,352 dscf

Format: dgmRr3



NAME: VALLEY ASPHALT #17 17
LOCATION: CAMP DENNISON, OHI (17)
TEST DATE: 6\6\88 gotal Contaminants py Weight: GRAIN LOADING

Par

where:

Vi (std)

Run

Run

Run

ticulate concentr

COncentration of
pasis, €€

Total amount of

' gxr __38.60
s (:5'0154 n;;} {:: 27.352

ation c; gr./dscf.

M
v
n(std)

0.0154 IE
;;}
matter in st

particulata
to stanaard conditions,gr-

ack gas, ary
/dsct.

rrected

particulate matter collected, ®9-

r at standard conditions,

pry gas volume through mnete

cu. ft.

0.0140 gr./dscf.

W

o] (]

0.0140 qr./dscf.

- a | | —Asl

0.0126 qr./dscf.

it

Format: csR3



NAME: VALLEY ASPHALT #17

LOCATION:
TEST DATE:

wcstd

Vv -
¥S9.ta

Where:
0.04707 =
0.04715

Vv
WCetd

v
YS9sta

Run

CAMP DENNISON, OHIO

6\6\88
— —_—
Vt - V!
W, - W,
£ i
[ _

Conversion factor, tt.3/m1.

Conversion factor, ft.3/g.

Volume of water vapor condensed (standard conditions), scf.

Volume of water va

conditions), ml.

Final volume of impinger contents less initial volume, ml.

(19)
Y o
P
E“——;HESQL = 0.04707
- (std)
— —
R T
-———§1§141 = 0.04715
Mo P(sta)
- _

Water Vapor Condensed

r
Vf - Vi

por collected in sjilica gel (standard

Final weight of silica gel less initial veight, g.

Density of water, 0.002201 1b/ml.

Ideal gas constant, 21.85 in.Hg. (cu.ft./1b.-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 Hg.

vuc(std)
vﬁsg(std)

Ve (sta)
vwsg(std)

VWc(std)
vwsg(std)

(0.04707) (
(0.04715) (

(0.04707) ¢
(0.04715) (

(0.04707) [
(0.04715) (

230.0) = 10.8 cu.ft
13.0) = 0.6 cu.ft
265.0) = 12.5 cu.ft
15.0) = 0.7 cu.ft
250.0) = 11.8 cu.ft
12.0) = 0.6 cu.ft

Format: vaporR3



NAME: VALLEY ASPHALT 17 o
LOCATION: CAMP DENNISON, oRIo (18)
TEST DATE: 6\6\88 Dry Nolecular Weight

Hd - 0.44(%002] + 0.32(%02) + 0.28(%Cco + th)
Where:

M = Dry molecular weight,lb./lb.—mole.

fco = Percent carbon dioxide by volume (dry basis).
30 = Percent oxygen by volume (dry basis).

&N = Percent nitrogen by volume (dry basis).

$C0 = percent carbon monoxide by volume (dry basis).
0.264 = Ratio of o2 to N2 in air, v/v.

0.28 = Molecular weight of N2 or CO, divided by 100.
0.32 = Molecular weight or 02 divided by 100.

0.44 = Molecular weight of co2 divided by 100,

Run 1:
My = 0.44¢ 4.00%) + 0.32(15.50%) + 0.28( .00% + 80.50%) = 29.26
lb-mole
Run 2:
Md = 0.44¢ 4.00%) + 0.32(15.50%) + 0.28( .00% + 80.50%) = 29.2¢
lb-mole
Run 3:
My = 0.44¢ 4.50%) + 0.32(14.80%) + 0.28( .00% + 80.70%) = 25.31
lb-mole

Format: mdRr3



VALLEY ASPHALT #17

NAME: (20)
LOCATION: CAMP DENNISON, OHIO
TEST DATE: 6\6\88 Noisture Content of Stack Gases
\' + V
WCotq W8 i g
B - x 100
ws Vwc + sz + Vm
std 9Ista std
Where:
Bws = Proportion of water vapor, by volume, in the gas strean.
Vm = Dry gas volume measured by dry gas meter, (def).
vwc = Volume of water vapor condensed corrected to standard
std conditions (scf).
Vua = Volume of water vapor collected in silica gel corrected to
Istd standard conditions (scf).
Run 1:
10.8 _+ 0.6 -
Bws 10.8 + 0.6 + 51.803 X 100 18.04 %
Run 2:
= 12,5+ 0.7 -
Byus 12.5 + 0.7 + 49.933 % 100 20.91 %
Run 3:
11.8 + 0.6 =
Bie = "118 + 0.6 + a7.352 X 100 = 20.75 %

Format:

bwsR3



VALLEY ASPHALT #17 (21)
CAMP DENNISON, OHIO

NAME:
LOCATION:
TEST DATE: 6\6\88

Where:
Ms = Molecular
Md = Molecular

Run 1:
Ms = 29.26 (1

Run 2:
Hs = 29.26 (1

Run 3:
Ms = 29.31 (1

E_4

Molecular Weight of 8tack Gases

M = “d (1 - Bws) + 18 ( Bws )

weight of stack gas, wet basis, (1b./lb.-mole).

weight of stack gas, dry pbasis, (lb./lb.-mole).

18.04 ) + 18 ( 18.04 ) = 27.23 (1b./1b.-mole)

20.91 ) + 18 ( 20.91 ) = 26.91 (1b./1b.-mole)

fl

20.75 ) + 18 ( 20.75) 26.96 (1b./1b.-mole)

Format:

msR3



NAME: VALLEY ASPHALT #17 (22)
LOCATION: CAMP DENNISON, OHIO
TEST DATE: 6\6\88 gtack Gas velocity

T
- _ s(avg.)
v K, s \\1 ar \ avg. —\\ -
\\ P M

B8 s
Where:
vs = Average velocity of gas strean in stack, ft./s8ecC-
. g5.49 ft/sec |(g/g-mole)-(wm HI) 7 (°K) ( mm H,0 /2
Cp = Pitot tube coefficient, (dimensionless).
dap = Velocity head of gtack gas, in. uzo.
Pbar = Barometric pressure at measurement site, (in. Hg) -
Pg = Stack static pressure, (in. Hg).
Py = Absolute stack gas pressure, (in. Hg) = Pbar+ Pg
Poea = Standard absolute pressure, ( 29.92 in. Hg ).
t5 = Stack temperature, (°f).
T, = Abgolute stack temperature, (°R). = 460 + tg.
M = Molecular weight of stack gas, wet basis, (1b/1b—mole).
Run 1z
664
v = (85.49) ( .83) ( 1.08) =\ = 69.15 ft/sec.
(29.95) (27.23)
Run 23

666

v = (85.49) ( .83) ( 1.02) -\ 65.79 ft/sec.

(29.95)(26.91)

Run 3:

669
(85.49) ( -83) ( 0-98) =\ ?;;_;g;?;;_;;;

]

63.30 ft/sec.

<
]

Format: vsR3



NAME: VALLEY ASPHALT #17 (23)
LOCATION: CAMP DENNISON, OHIO
TEST DATE: 6\6\88

T P
‘ ] \ “gtd -8
Q = 3600 1 -8B V. A
sd wC s Tstk pstd

Where:
Qsd =
A =
3600 =
t =
s
T =
s
Tata ~
Pbar =
P =
g
P =
8
pstd =
Run 1:
Run 2t
Q8d=3600(1—
Run 3:
Qsd=3600(1-

gtack Gas Flow Rate

pDry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr) .

Cross sectional area of stack, (ft.%).

conversion factor, (sec./hr.).

stack temperature, (of).

Absolute stack temperature, (QR).

standard absolute temperature, (528°R).

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

stack static pressure, (in.Hg.).

Absolute stack gas pressure, (in.Hg.): = Py, + Pg

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

.1804

.2091

.2075

528 29.95 | decf
)( 69.15) ( 14.70)‘ 564 " TR l 2387344.3 [ E
928 29,95 | dact

y( 65.79) ( 14.70)‘ T ,! YD l 2185225.3 Ty
‘ 528 “ 29.95 l= dsef

) ( 63.30)( 14.70) 669 59 .92 2097325.6 ~, 7

Format: gR3



NAME: VALLEY ASPHALT #17

LOCATION: CAMP DENNISON, OHIO (24)
TEST DATE! 6\6\68 Emissions Rate from gtack
(cy) (2 )
E = 8 sd - 1b. / br.

7000 gr./1b-

E = Emissions rate,1b./hr.

c. = concentration of particulate patter in stack gas, dry basis.
corrected to standard conditions (gr/dscf).

Qg ~™ pry volumetric gtack gas flovw rate corrected to
standard conditions, (dscf/hr).
Run 1:
( 0.0140) ( 2387344.3)
E = ————-—f——————————f~——- = 4.77 1b. / hr.
7000
Run 2%
( 0.0140) ¢ 2185225.3)
e
E = - = 4.37 1lb. / hr.
7000
Run 3:
( 0.0126) ( 2097325.6)
e ——
E = = 3.78 1b. / bT.

7000

YT 2 ¥a Fomat: eR3



NAME: VALLEY ASPHALT #17 (25)

IOCATION: CAMP DENNISON, OHIO
TEST DATE: 6\6\88 Isokinetic Variation

0.002669 vic,+ (V. / T.)) (P] + 4dH / 13.6)

I = 100 Tg 60 e v, P_ A

Where:

I = Percent isokinetic sampling.

100 = Conversion to percent.

Ts = Absolute average stack gas temperature, °gr.

0.002669 = Conversion factor, Hg - fts/ml - °gr.

Vie = Tl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute average dry gas meter temperature, °R.

Pbar = Barometric pressure at sampling site, (in. Hg).

4aH = Av pressure differential across the oriface meter, (in.HZO).
13.6 = Specific gravity of mercury.

60 = Conversion seconds to minutes.

] = Total sampling time, minutes.

Vg = Stack gas velocity, ft./sec.

Ps = Absolute stack gas pressure, in. Hg.

An = Cross sectional area of nozzle, ftz.

Run 1:

(0.002669) (243.00) + —23+428 E.gs v 238

I = (100)( 664 )| o5~ 70.0) ( 65.15 ) ( 29.95) ( .ooozas ) |~ °247%
Run 2:

(0.002669) (280.00) + —24:2&L 129,95 + _%J:.E]
60 ( 70.0 ) ( 65.79 ) ( 29.95 ) ( .000289 )

I = (100)( 666 ) 99.6%

Run 3:

(0.002669) (262.00) + —2£27 E 95 + I3 ;j

I = (100)( 669 )| &5 (0.0 ) ( 63.30 ) ( 29.95 ) ( .o0o0z289 ) |- 98-4%

Format: iR3



VIII.

FIELD DATA
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IX. CALIBRATIONS
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NMETER BOX CALIBRATION DATA AND CALCULATION FORM

(Engl ish units)

Date b_\_\q%_\_qé\__— _ Meter hox D
Baromutric pressure, Py =ﬁ§‘\?\°3 in. Hg calibrated by P_SN»LJ}_\WSQ§

Gas volume Temperature
oritice Wet test Dry gas Vet test a5 _metel
meter aeter meter Inlet outlet Avg | Time

mﬂnmc‘-Cr
eeting | O | e | e IS @)y, | e
1 [¢] .
in. H;o £ £ oF oF oF of |min i | 4n. w0
- . © Ny %Q.
0.5 5 o2 D N 21O O W RSN
A2 N T . K
1o s 2 B St e e \S
gy - (94 4\? i - -
L-5 10 T O 2% O\ B AN
2.0 10
3.0 10
4.0 10
Avg AT

9.0 {0.221

= e —

ecard the temperature

£

3 1f there is only
under €.

one thermoweter on the 4ry gas nefer, r

Quality Assurance Handbook Ma-2.3A (front side)

Form REC-02
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METER BOX CALIERATION DATA AND CALCULATION FORM

(English units)

pate S 21 -9% Meter box number O_(_%“" ’

. : . . - '
Rarametric pressure, Py = 20 1 in. Hg Calibrated by O

Gas volume Temperature
orifice |Wet test|Dry gat Wet test Dry gas meter
manometer | wmeter aeter meter |Inlet Outlet | Avg |Time
cetting ). v,) R TR LRE (v ).} (@),
(), Y a’ LA I P d Y, R
in. Hy0 | £t £ o | °F | °F ofF |min fn. W30
0.5 5
1.0 25 < 13 .
> Pk WY s a\ loo laca] ME 12O
1.5 10
. r-q‘{:M - o) - o
29 10 DN A D T R L 2, age L an
G, ul 3 |
3-9 10 B ﬁL’“’" 29< P ng? qz3<n.3¢1 97 2.1
4.0 10
|
Ave {472 121

~

&
0.0317 AH [(tw + 460) @]

v, Pb(t.d + 460)

AHE. = 5 7¢  + 460)
i By (td + 460)

m._&_y=

1o 13.6 i v
vd(Ph +

AH
13.6) (v + 460)

0.5 {0.0368

1.0 {0.0737

1.5 |0.110

2.0 |0.147

3.0 10.221

4.0 {0.294

1f there is only one thermometer on the dry gas meter, record the temperature
under t .
d

Quality Assurance Handbook M4-2.3A (front side)

Form #REC=-02
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EPA QA MANUAL VOL. 111
Section No. 3.4.2

Revision No. ¢
Date January 15, 1980
Page 17 of 22

RAMCON ENVIRONMENTAL CORPORATION

Date &—}0-88 —_ . Thermocouple number Oufw’
Ambient temperature 550E °C Barometric pressure Qqqé in. Hg

Cal ibratoé'. G{mw(}oo&%ererence: mercury-in-glass v’

other
Reference Thermocouple
keference Thermometer Potentiometer | Temperature
point Source [ Temperature, Temperature, |Difference,C
numbera (specify) °C °C %
IcEe
A B | 33°F | a3°F | .03,
0
B loves | 1sa°F | [50°F | .01%
c 0 o
Oved [ |45°F I75°F 09,
D (E0T o o
Rekie §5%°F 5SOF O,
458 | foy Ly Yy
K ——— A
2Every 30°C (S0°F) for each reference point.
bTypc of calibration asystem usged.
[« o - L)
;igef temp, °C + 273) (test thermom temp, °C + 273)% 100 51'5%.

ref temp, °C + 173

Figure 2.5 stack temperature sensor calibration data form.
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EPA QA MANUAL VOL. IIX
Section No., 3.4.2

Revision No. 0

' RAMCON ENVIRONMENTAL CORPORATION

Date January 15, 1980
Page 17 of 22

Thermocouple number tﬁnllb:t"

Date 5)4088
Ambient temperature SﬁfE ¢ PBarometric pressure‘ﬂ 9:2 in. Hg
Calibrator;ijgigggigxxxjaeference: mercury—-in-glass v’
other
Reference Thermocouple
Reference Thermometer Potent iometer ] Temperature
point sourcel | Temperature, Temperature, pifference,€
number? (specify) ot 2 %
Tce o
A BATH 33 F_ 33°F 0%
& | oven | js0°F | ISI°F | .00
a Oven )15°F 1713°F ,00%
D |Amewesr| 5S°F | S4°F | .03%
G444 | &4 42 _ o5
$bo F &Oo
e —

Apyery 30

=c (S50°F) for each reference point.

bpype of calibration system used.

C{(ref temp,

oc + 273) - (test thermom temp,

°Cc + 273)]
)

100 {l.S%.

(

Figure

ref temp,

2.5

5C ¥ 213

stack temperature sensoxr calibration data form.
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RAMCON ENVIRONMENTAL CORPORATION

Lear SLeilcr Stack s;=21er

Nozzle Diswmeter Calibration

Date Signature

Nozzle No. Average Diameter Nozzle No. Average Dismater

Ou\&unw
1

Picot Tube Calibration (S Type) ;
Pitot Tube Identification No. Date Z"‘S"é%

Calibrated by: C 17 e | %ﬂv‘v
‘ 7

"A" SIDE CALIBRATION

Ap atd Ap (®)
cm H0 cm H20 DEVIATION
Run No, (in. Hy0) (1n. Hy0) Cp(s) Cp(..)-cp(h)
1 los /.5 |.9%]| .00l
k) :g$ 0(%3 ‘_23‘5/ ,006
T, swea | 327

lrn" SIDE CALIBRATION

Ap atd sp(s)
cm H20 cm H20 DEVIATION

Bun No. (4n. H20) fn. H20) Cp(e) Cp(s)-Cp(B)
1 oS [, &/ 333 007

2 .87 /.72 81z et Z
) 3 2% (.85 926 | o0 2
Tp (SIDE B) 3z
3 —_—
AVERAGE DEVIATION = 0(A OR B) = E!CP(‘)-CP(A > B)‘ + MUST BE< 0.01
3

|Cp(SIDE A)-Cp(SIDE B) | +MUST BE < 0.01

CP(.) - Cp(.td)b 'A%;L.——

Form No. BED-17-1
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RAMCON

Lear Siegler Stack Sampler

licating Prope Calibration

Prohe No.

Name of Company to be tested e

PROBL CUTLET TEMPERATURE (F)

Note:

350

300

250

200

1504

100

“lr

3 ftr. probe - 5 min. warmup

6 ft. probe - 15 min. warmup
10 ft. probe - 30 min. warmup
calibration flow rate = .75 CFY

B

Z .6%____ e Probe henpth = e

Date of Calibration _:'_Z__"__L//____’_g_ 3 Signature _

S TE A

—m—m—— o — =

'\1
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date .Z,/Z/ﬁ ES Thermocouple number 5 ?/

Ambient temperature ’55 °F Barometric pressure 2.»2.53 in. Hg

Calibrator g; é/cenaxkkeference:

mercury-in-glass il
other
Reference Thermocouple
Reference thermometer potentiometer Temperature
point Source® | temperature, temperature, difference,
humber (specify) °C o )4
e © — e O:S:/
0
sV '50“a‘§ o o o
2z 242 L 0
IS aker z/Z ~ ¢ /
O = © 0/}
Bodkey | 25/ 157 0/ /o
och
), faﬁkble)bf'
(448 | Lo

o

O b

e of calibration system uged.
b ref te °C + 273) -

Ire

test thermom t

¢ "C + 273

°C + 273 J

100<1.5%,

Quality Assurance Handbook M5-2 . 5
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RAMCON anlronment-l Stack Test Team

Sumner Buck -~ President

sumner Buck is the president of RAMCON Environmental. He
is a graduate of the EPA 450 ngource sampling for
particulate pollutants” course and the 474 nContinuous
Emissions Monitoring™ course all given at RTP. Mr. Buek
is 8 qualified V.E. reader with current certification.
Mr. Buck has personally gampled oVver 300 stacks including
over 200 asphalt plants. He is 43 years old and 8
graduate of the University of Mississippl with graduate
studies at Memphis State University and State Technical

Institute of Memphis.

Allen Turner - Team Leader

Allen Turner has peen employed by RAMCON for three years.
He has undergone extensive training in Methods 1 through
9. He s qualified as & team jeader and is currently

certified as a v.E. reader.





