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COMMONWEALTH OF VIRGINIA
Department of Air Pollution Control
INTRA-AGENCY MEMORANDUM
TO: File
FROM: Andy Hetz, Environmental Engineer

SUBJECT: B & S CONTRACTING, STUARTS DRAFT - REGISTRATION NO. 21125
- SEPTEMBER 4, 1990 STACK TEST RESULTS

DATE: October 5, 1990

Introduction

Results have been received for the September 4, 1990 stack
test at B & S Contracting's Stuart's Draft location. Testing for
particulate and visible emissions evaluations were required by an
March 30, 1990 state/NSPS permit. Ramcon Environmental Corporation
performed the test, which was witnessed by the DAPC. For
additional information not addressed in this memorandum, please

consult the stack test report and my September 6, 1990 memo to
file.

Equipment

The equipment tested was an Astec continuous drum mix asphalt
plant, rated at 285 tons/hr capacity and equipped to burn No. 2
diesel fuel oil. B&S had originally planned to burn natural gas
with No 2 oil as backup fuel. Problems with the installation of
a gas line have presently made No 2 o0il the primary fuel. The
plant is also equipped to use recycled asphalt.

Particulate emissions from the drum mixer were controlled by

a baghouse. Fugitive dust emissions were controlled by paving and
wet suppression.

Operating Conditions During Test

The plant was operating using recycled asphalt - the recycle
content averaged about 20 percent during the day. In addition,
hydrated lime was being added to the mix. Surface mix was being
produced at the following rates.

Run #1 Run #2 Run #3 Average
Time : 09:00-10:06 11:00-12:06  12:54-14:00
Aggregate : 132 tons/hr 137 tons/hr 136 tons/hr 135 tons/hr

Hydrated Lime : 1 ton/hr 1 ton/hr 1 ton/hr 1 ton/hr
Recycled Asphalt: 39 tons/hr 38 tons/hr 37 tons/hr 38 tons/hr
Liquid Asphalt : 10 tons/hr 10 tons/hr 10 tons/hr 10 tons/hr

Total Production: 182 tons/hr 186 tons/hr 184 tons/hr 184 tons/hr



B & S CONTRACTING - STUARTS DRAFT (NO. 21125)
- September 4, 1990 Stack Test Results
Page 2

Test Results

Run #1 Run #2 Run #3 Average
TSP Grain Loading 0.0065 0.0031 0.0040 0.0045
(grains/dscf)
TSP Weight Rate 1.0 0.5 0.6 0.7
(lbs/hr)

Visible Emissions: 0% averaged opacity with no condensing plume.
Readings taken by A. A. Hetz of the DAPC.

Permit Requirements (10/11/88 permit)

TSP Grain Loading: 0.04 grains/dscf
TSP Weight Rate : 9.3 1lbs/hr

Opacity 5 % (six minute average)
Conclusions

The plant tested in compliance with the permit requirements.
However, the process rate during the test was significantly less
than the permitted rated capacity (testing was done at a throughput
of 184 tons/hr - rated capacity is 285 tons/hr). Thus, the tests
indicate compliance for process rates up to 184 tons/hr. With
consideration for variations in the material feed (such as the
moisture content of stone and the amount of recycled asphalt in the
mix) we would not require a second stack test unless production
rate exceeded the average during the test by more than 20 percent,
or 221 tons/hour. A letter to this effect has been sent to B&S
Contracting (see Attachments).

Attachments - Stack Test Report
cc: Division of Technical Services
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October 11, 1990

Mr. E. C. Bunch
President

B&S Contracting, Incorporated
Route 5, Box 108-B
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Dear Mr. Bunch:

We have reviewed the results of the September 4,
particulate emissions testing at your Stuarts Draft facility.
test results indicate that the facility may operate in compl
with the permit issued March 30, 1990 at the average process
during the test - 184 tons/hr.
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of recycled asphalt in the mix.
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test, you may contact me of Andy Hetz of my staff.

Sincerely,
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Donald L. Shepherd
Director, Region II

cc: Division of Technical Evaluation
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IRAMICON

ENVIRONMENTAL CORPORATION

SOURCE SAMPLING
for
PARTICULATE EMISSIONS
B & S CONTRACTING COMPANY
STUARTS DRAFT, VIRGINIA
September 4, 1990

Ed Bunch
B & S Contracting Company

G. Sumner Buck, Il ~
President

AR

Dave Armstrong V'
Team Leader

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/ 458-4567 IN TENNESSEE 901/458-7000 FAX 901-458-3868



RAMCON

ENVIRONMENTAL CORPORATION

September 17, 1990

Mr. Ed Bunch

B & S Contracting Company
Route 5, Box 108-B
Staunton, VA 24401

Re: Particulate Emissions Test: Stuarts Dratft, Virginia
Dear Mr. Bunch:

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 Virginia. 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. Andy Hetz

Virginia Department of Air Pollution Control
5338 Peters Creed Road #A

Roanoke, VA 24019

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.

Sin ly,
G. Sumner Buck, il
President
GSBIll:djb

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/458-4567 IN TENNESSEE 901/458-7000 FAX 901-458-3868
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I INTRODUCTION

On September 4, 1990 personnel from RAMCON Environmental Corporation
conducted a source emissions test for particulate emissions compliance at B&S
Contracting Company's Astec drum mix asphalt plant located in Stuarts Draft,
Virginia. RAMCON personnel conducting the test were Dave Armstrong, Team
Leader, and Billy Lockett. Raymond Jenkins 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. Armstrong
and Mr. Jenkins.

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 Virginia.

il. TEST RESULTS

Table | summarizes the test results. The grain loading limitation for EPA is .04
gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for Particulate
Matter (1), as amended. The allowable emissions for the State of Virginia are the
same as those set by EPA.

Billy Lockett of RAMCON Environmental conducted the opacity test which was 0%
on all three runs and therefore meets N.S.P.S. requirements.
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TABLE |
SUMMARY OF TEST RESULTS

September 4, 1990

Test Grain Isokinetic Actual
09:00 to 10:06 0.0065 gr/DSCF 99.4% 1.0 Ibs/hr
2 11:00 to 12:06 0.0031 gr/DSCF 99.1% 0.5 lbs/hr
3 12:54 to 13:59 0.0040 gr/DSCF 102.5% 0.6 Ibs/hr
Average: 0.0045 gr/DSCF 0.7 Ibs/hr

On the basis of these test resuits, 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 Virginia. Therefore, the plant is operating in compliance with State
and Federal Standards.

. JEST PROCEDURES

A. Method Used: Method 5 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: No problems were encountered that affected
testing.
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C. Sampling Site: The erhissions test was conducted after a baghouse on a
rectangular stack measuring 27" x 40.5" with an equivalent diameter of 32.4".
Five sampling ports were placed 24" down (0.7 diameters upstream) from the
top of the stack and 371" up (11.5 diameters downstream) from the last flow |
disturbance. The ports were evenly spaced on 8.1" centers. The two outside
ports are 4.0" from the side walls of the stack. Thirty points were sampled, six
through each port for two minutes each. '

Points /

ona Probe " 1)
1 *8.3"
2 12.8"
3 17.3" i
4 21.8"
5 26.3"
6 30.8"

*Measurements include a
6" standoff.
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V. THE SOURCE

B & S Contracting Company employs an Astec 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 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 300°F. When recycled asphalt mix is used, it is added
halfway down the drum through a separate conveyor. 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 a conveyor.
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 drum mixer uses a bumer fired with #2 fuel oil to heat air to dry the
aggregate, and the motion of the rotating drum to blend the aggregate. The air
is drawn into the system via an exhaust fan. After passing through the gas burner
and the mixing drum, the air passes through a baghouse. The baghouse is
manufactured by Astec. The exhaust gasses are 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 drum mixer.
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Aggregate bins: Virgin aggregate is fed individually into each
of four bins by type. It is metered onto a conveyor belt
running under the bins to a shaker screen. The proporation 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 froat
of a 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 provide the flame
which drys the aggregate.

Knock off baffleing: A baffeling plate is inserted in the
"dirty" 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 particulate matter is trapped on the
dust coat buildup on the bags. A bag cleaning cycle consisting
of jet burst of air from the inside (or clean air side) of the
bags sends a 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 mixer where it is used as part of the finished
project.

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 a slide gate at the bottom of the bin.

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

Truek 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.

Fuel Storage
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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 train 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
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

Field Preparation

A.

Post -

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 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.

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 175°C 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 seaied 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.

Testing Lab Analysis

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 forms
that will be bound in the test report.

SILICA GEL: The silica gel used in the stack test is returned to the
appropriate mason jar and sealed for transport to the laboratory where it is

reweighed to a constant weight on a triple beam balance to the nearest
tenth of a gram.
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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
fiter 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
impingers must be analyzed 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 .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.
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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ING PR - SARTORI ALYTICA

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. ltis 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 “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 inlab <o %

Sample Location

pensity of Acetone (pa) .7843mg/ml

Blank volume (Va) 250 ml

pate/Time wt. blankG-\\-Go J acn

Date/Time wt. blank -\\ﬂol Z.EO ‘

Groes wt. \2%. 7004 mg

| Grosswt. 323,]QQ; ng

- Tare wt. ):23,"_'23;;} ng

Weight of blank (mgh) _coeQ M9

Acetone blank residue concentration (Ca) (Ca) = (Mab) / (Va) (pa) ="C=°°®} mng/q)
Weight of residue in acetone wash: W = ca Vaw p, -"’"“5(750)(\“‘-3) = (ooo&)
[mmt s [mne2 [mne3 |

Acetone rinse volume (Vay) m | 2SD 250 23 |
pate/Time of wtG-11-40 /¢ .20 Gross wt g 24 Y40 N\BH, 119 Yo 04
Date/Tine of wtl-11=Go/ 2.0 Grosswt g |12, 134 1203 (o4, 0496)
I average Gross wt g [\24.44cA1124.780) Vo, o4}

Tare wt g L V3 0 21 e AYIR

Less acetone blank wt (Wa) g o.ooon] o.ooudl 0.000
Wt of particulate in acetone rinse (my) q nH.OWMOI 0.0077 001
- . Pilter Numbers $ RIUU9 BRI U AT |RI4S0D)
pate/Time of WtR-\0 A0 \Q‘,?;_O__GIOSQW g 0,23 K517 1O. o 2 |
Date/Time of Wt9-11-9 gt O Gross wt g |0.542D |0, 515 10.6,D 27}
" Average Gross wt g 0.5 \o o]|
_marewt g 10,5374 ossb’,Llo sa%0

Weight of particulate on filters(s) (mg) g . .ooHY |© O\ ©.0650
Weight of particulate in acetone rinse g 0.0\40 |s.oe0N]|0.0003
Total weight of particulate (my) “ o 0,012 §

9

Note: In no case should a blank residue greater than 0.01

mg/g (or 0.001% of the blank weight)
the sample weight.

Remarks

be subtracted fran

'“Q-nmaf-nrn nf amlwt/ j’ ‘‘‘‘

AT Sicmature of reviewer

."'n':
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! RS LR
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VII. CALCULATIONS



10.
11.
12.
13.
14.

15.
le6.

17.
18.
19.
20.
21.

22.
23.
24.
25.

16
B & 8 CONTRACTING COMPANY (16)

STUARTS DRAFT, VIRGINIA

SAMPLING TRAIN DATA

Sampling time, minutes
Sampling nozzle diameter, in.

Sampling nozzle cross-sect. area, ft

Isokinetic variation

Sample gas volume - meter cond., cf.
Average meter temperature, °r

Avg. oriface pressure drop, in. Hzo
Total particulate collected, mg.

VELOCITY TRAVERSE DATA

Stack area, ft?

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

Avg. absolute stack temperature, R
Average -\/vel. head, ( o= .82)

Average stack gas velocity, ft./sec.

o

STACK MOISTURE CONTENT

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

EMISSIONS DATA

Stack gas flow rate,_dscf/hr.(OOO's)
Stack gas flow rate, cfm
Particulate concentration, gr/dscf
Particulate concentration, lb/hr
Particulate concentration, lb/mBtu

ORSAT DATA

Percent co2 by volume
Percent 02 by volume
Percent CO by volume
Percent N2 by volume

SUMMARY OF TEST DATA

9-4-90
RUN #1

start 09:00
finish 10:06
© 60.0
Dn «.2400
An .000314
I 99.4
Vm 47.510
Tm 558
dH 2.17
Mn 18.40
A 7.60
Ps 28.80
Pbar 28.80
Ts _ 722
-\/dP 1.07
Vs 73.32
Vic 310.00
Bws 25.19
Qsd 1056
acfm 33434
Cs 0.0065
E 0.98

E' 0.00000

CO2 3.00
02 13.20
co .00
N2 83.80

9-4-90
RUN #2

11:00
12:06
60.0
.2400
.000314
99.1
50.030
564
2.29
9.10

7.60
28.80
28.80

729

1.11

76.38

306.00
24.16

1104
34829
0.0031
0.49
0.00000

2.50
12.50
.00
85.00

Format:

9-4~-90
RUN #3

12:54
13:59
60.0
.2400
.000314
102.5
51.720
562
2.35
12.30

7.60
28.80
28.80

727

1.12

76.99

328.00
24.72

1108
35107
0.0040
0.63
0.00000

2.80
12.80
.00
84.40

summryR3



B & S CONTRACTING COMPANY

STUARTS DRAFT, VIRGINIA

Vm(std)8 Vm

Where:

<

m(std)

B<
]

)
H

bar

J
n

std

H
]

3
"

std

< K
0

13.6

1:

Vm(std)

RUN 2:

Vi (std)

RUN 3:

Vm(std)

(17.64) (

(17.64) (

(17.64) (

— ——
P g

T (sta) bar + 333

Tn P sta)

.997) ( 47.510)

.997) ( 50.030)

.997) ( 51.720)

(17)

Absolute temperature at meter °R.

= Dry gas meter calibration factor.

Inches water per inches Hg.

(28.80) +

Dry Gas Volume measured by meter, cu. ft.
Barometric pressure at oriface meter, in. Hg.

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

Standard absolute temperature ( 528°R).

Average pressure drop across oriface meter, in. H

13.6

558

(28.80) +

2233
13.6

562

Dry Gas Volume

P dH
bar + 13.6

Tn

Dry Gas Volume through meter at standard conditions, cu. ft.

20.

= 43.365 dscf

45.193 dscft

= 46.893 dsct

Format: dgmR3



B & S CONTRACTING COMPANY

STUARTS DRAFT, VIRGINIA

(18)

]
Particulate concentration Cg 9gr./dsct.

Where:
[ ]
cs
Mn
Vi (std)
Run 1:
Run 2
Run 3:

gr
0.0154 ng

_Yh

Vm(std)

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

Total amount of particulate matter collected, mg.

Dry gas volume through meter at

cu. ft.
2.0154 ﬁg ":%‘ié"é%:
I ]
0.0154 gg _43%%'3_
3-0154 %‘g 46.893:

standard conditions,

0.0065 gr./dscft.

0.0031 gr./dscft.

0.0040 gr./dscft.

Format:

Total Contaminants by Weight: GRAIN LOADING

CSR3



B &S CONTRACTING COMPANY (19)

STUARTS DRAFT, VIRGINIA
Dry Molecular Weight

My = 0.44(3C0,) + 0.32(%0,) + 0.28(3CO + 3N,)

Where:
My = Dry molecular weight,lb./lb.-mole.
%Co2 = Percent carbon dioxide by volume (dry basis).

%02 = Percent oxygen by volume (dry basis).

%Nz Percent nitrogen by volume (dry basis).
%Cco = Percent carbon monoxide by volume (dry basis).

0.264 = Ratio of o, to N2 in air, wv/v.

0.28 = Molecular weight of N, or CO, divided by 100.

2
0.32 = Molecular weight of 02 divided by 100.

0.44 = Molecular weight of co, divided by 100.

Run 1:
Md = 0.44( 3.00%) + 0.32(13.20%) + 0.28( .00% + 83.80%) = 29.01 __1b
lb-mole

Run 2:
Md = 0.44( 2.50%) + 0.32(12.50%) + 0.28( .00% + 85.00%) = 28.90 ___1b
: lb-mole

Run 3:
Md = 0.44( 2.80%) + 0.32(12.80%) + 0.28( .00% + 84.40%) = 28.96 ___1b
lb-mole

Format: mdR3



- » (20)
B & S CONTRACTING COMPANY
STUARTS DRAFT, VIRGINIA
Water Vapor Condensed

— J— ’“; R T -] S
vﬁcstd = Vf - Vi ﬁi““ﬁfﬁfﬁ? = 0.04707 Vf - Vi

— S R T — —_
szgstd8 Wem Wy M P(ségi = 0.04715 We - W,

— — L — —
Where:
0.04707 = Conversion factor, ft.s/ml.
0.04715 = Conversion factor, ft.3/g.
Vwcstd = Volume of water vapor condensed (standard conditions), scf.
szg = Volume of water vapor collected in silica gel (standard

std conditions), ml.

Vem V, = Final volume of impinger contents less initial volume, ml.
wf- Wi = Final weight of silica gel less initial weight, g.
Py, = Density of water, 0.002201 lb/ml.
R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole)(OR).
Mw = Molecular weight of water vapor, 18.0 lb/lb-mole.
Tstd = Absolute temperature at standard conditions, 528°R.
Pstd = Absolute pressure at standard conditions, 29.92 inches Hg.
Run 1:
Vac(std) = (0.04707) ( 294.0) = 13.8 cu.ft
szg(std) = (0.04715) ( 16.0) = 0.8 cu.ft
Run 2:
Vac(sta) = (0-04707) (  292.0) = 13.7 cu.ft
Vusg(std) = (0-04715) ( 14.0) = 0.7 cu.ft
Run 3:
Vec(sta) = (0-04707) ( 310.0) = 14.6 cu.ft
Vusg(sta) = (0:04715) ( 18.0) = 0.8 cu.ft

Format: vaporR3



21
B & S CONTRACTING COMPANY (1)

STUARTS DRAFT, VIRGINIA
Moisture Content of Stack Gases

VWC + VWS
ws v + Vv + V
WCsta ¥S9sta Detd

Where:
Bws = Proportion of water vapor, by volume, in the gas strean.
Vm = Dry gas volume measured by dry gas meter, (dcf).
Vw = Volume of water vapor condensed corrected to standard
c L 3 k3
std conditions (scf).
Vs = Volume of water vapor collected in silica gel corrected to
Ista standard conditions (scf).
Run 1:
- 13.8 + 0.8 -
Bes = T13.8 + 0.8 + 43.365 X 100 25.19 3
Run 2:
- 13.7 + 0.7 _
Bws = T13.7 + 0.7 + as5.193 X 100 24.16 %
Run 3:
_ 14.6° + 0.8 N
Bus = T14.6 + 0.8 + 46.893 X 100 = 24.72 %

Format: bwsR3



22)
B & S CONTRACTING COMPANY (
STUARTS DRAFT, VIRGINIA

Molecular Weight of Stack Gases

M, = My (1-B,) + 18 (B, )

Where:

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

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

M_= 29.01 (1

25.19 ) + 18 ( 25.19 ) = 26.24 (1b./lb.-mole)

Run 2:

Ms = 28.90 (1 - 24.16 ) + 18 ( 24.16 ) = 26.27 (1b./1b.4mole)
Run 3:

Ms = 28.96 (1 - 24.72 ) + 18 ( 24.72 ) = 26.25 (1lb./1b.-mole)

Format: msR3



B & S CONTRACTING COMPANY

(23)

STUARTS DRAFT, VIRGINIA

Run

Run

(85.49) ( .82) ( 1.07)

(85.49) ( .82) ( 1.11)

(85.49) ( .82) ( 1.12)

Stack Gas Velocity

=k, ¢, | \\[® avg. s(avg.)

_\ ———ereeraeree
\
\ P, M

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

— 1
85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm Hzol /2

Pitot tube coefficient, (dimensionless).

Velocity head of stack gas, in. H,O.

2
Barometric pressure at measurement site, (in. Hg).
Stack static pressure, (in. Hg).

Absolute stack gas pressure, (in. Hg) = Pbar+ Pg
Standard absolute pressure, ( 29.92 in. Hg ).
Stack temperature, (°f).

Absolute stack temperature, (°R). = 460 + ts.

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

722

_\\
\| (28.80)(26.24)

729

—\\
\| (28.80)(26.27)

727

-\\
\| (28.80) (26.25)

Format:®

= 73.32 ft/sec.

= 76.38 ft/sec.

= 76.99 ft/sec.

vaR3



B & S CONTRACTING COMPANY
STUARTS DRAFT, VIRGINIA

Qsd

Where:

Qsd

3600

ct

std

v o H 1

bar

o

v

std

Run

Q_4=3600(1~

Run

Q_4=3600(1-

Run

Q 4=3600(1-

(24)

S8tack Gas Flow Rate

— — T p
= 3600 1- B, v, A E;;g §§——
_ ¢ | stk std

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

Cross sectional area of stack, 2

(£t.7).

Conversion factor, (sec./hr.).
Stack temperature, (of).
Absolute stack temperature, (°R).

Standard absolute temperature, (528°R).

Barometric pressure at measurement site, (in.Hg.).
Stack static pressure, (in.Hg.).
Absolute stack gas pressure, (in.Hg.); = Pbar + Pg
Standard absolute pressure, (29.92 in.Hg.).
2528 28.80 |_
.2519 )( 73.32)( 7.60) 722 29.92 1056
228 28.80 |_
.2416 )( 76.38)( 7.60) 359 5o 92 1104
528 28.80 |_
.2472 )( 76.99)( 7.60) 597 29 92 1108

dscf
393.8 ¥ 2

dscf
921.4 = F

dscf
563.1 hr

Format: gR3



Where:

Run

Run

Run

Qsd

B & S CONTRACTING COMPANY
STUARTS DRAFT, VIRGINIA

(25)

Emissions Rate from Stack

(o4 Q
- ( €g) (Qq) = 1b. / hr.

7000 gr./1b.

Emissions rate, 1lb/hr.

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

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

( 0.0065) ( 1056393.8)

0.98 1b. / hr.
7000

( 0.0031) ( 1104921.4)

= = 0.49 1b. / hr.
7000

( 0.0040) ( 1108563.1)

= 0.63 1lb. / hr.
7000 .

Format: eR3



B & S CONTRACTING COMPANY
STUARTS DRAFT, VIRGINIA

(26)

Isokinetic variation

I = 10 T, 0.002669 vi§o+ ;Vm/va)p(Pbai + dH / 13.6)
| s s n |

Where:

I = Percent isokinetic sampling.

100 = Conversion to percent.

Ts = Absolute average stack gas temperature, °r.

0.002669 = Conversion factor, Hg - ft3/ml - °r.

Vie = Ttl 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).

dH = Av pressure differential across the oriface meter, (in.Hzo).
13.6 = Specific gravity of mercury.

60 = Conversion seconds to minutes.

e = 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 1l:

(0.002669) ( -0 ) + _A%gglg 28.80 + —%;%%_ﬂ

I=(100)(722 )| g5 60.0) ( 73.32) ( 28.80 ) ( .000314 ) |- 29-4%
Run 2:

I = (100)( 729 )

Run

I = (100)( 727 )

f eng - -50.030 —2.29
(0.002669) { - 306 ) + T g5eq LEE'SO * 5.6 |

60 ( 60.0) ( 76.38 ) ( 28.80) ( .ooo314 ) |~ 99-1%
0a. o, 4 —3ke720 [Lg 2.35 |
50 ( 60.0) ( 76.99 ) ( 28.80 ) ( .00031a ) |- 102-3%

Format: iR3



Vill. FIELD DATA



. ALY "B Bl [ e[ W.\ T A9C s'f da\% - S
T 3L 8 | 7ol D7 b0 | 9T | 776 5T HNw 7
NEZARCR R KA 2R ARG
N A B R i W <7 | o | < | Bb|7 -
A I e | A | e [ghens | T | T | A5 ST | BT
.w\
>
%
g
Z
_

s | Fe| ¢8| oo |8 v | FT | &5¢ 20
TTAS (98 | CBl |2 3% | sess| e | R | 25t 7Ty
g w\ﬂg.ﬂ i cﬂ% - 35 - QM NW,\W \IW 1 & 85¢C |
5 | 9L | €2 | 76 |iessr| AT | o7 | 7sC|
s 7S, 1\%3\, T FE | /6 |L0RsS| ¢ | F7 | 25¢|
S| e[ 98 | o6 PP ¢ | 17 | A3C

21

e . 205057
T L0 L ST | ¢33 K| ghO0CH W | OCH U ] ide ot
do T T | BAYIOA toumal b (Ba) (831)

S v ' Li- UOT3008 880 Y0NS JO OFIMWBNOS
Nk mmm.ué\ﬂ N ITFE - ,
50 ml ‘eungsexd oFIwnIs
. 38»! JBUT] 6q01d
_(uIgO) ‘uput/cm ‘O3WY WOT -
[ . > Burajes 3eqweH 6qoad
_ “¥Tq OT2Z0N PoRAIFTRO “Bav.

T oI, RN §\ 2 nﬂw@\
. P onatmommoo A‘Bzmzzomngu zoozcz



-l

9 e Bhs

97/

bl

.Q.\.

OB LS

r‘ms\“

7]

2/l

ICSES

T

T

BT

S5TLS

r.\ e

I/

2/

L1243

— ..\~NWW :

1l

oI

39 1733

7

o~<f.

T

67285

128

o'/

77

3

PC

T/

4

238

—

Tt

(28)

27

<€ 78S

FT

S/

=77

[5E-53

1T

NE

LT

—77

NALS;

LT

7

: BYA72

/4

TF b

I

2/

G'C

2

W27

L =2

T

Y 34

27C

€

or’

BIRB

e ——

<

_M.\

39C

A

/4

FORLS

3G

44

597

__\40%‘

o

27708

¢

4

29¢

1233

N[ m *~z~'\,, \s~u i B R B

(%)

L
LT

- m3L o
B |11

(e}

LR B

(1,)°dNIL J1dNYS SVD

,.&:v5>
INNTO0A
Svy

¥ oW m

39nsSIYd
3310 313%0

?N__.._. T
. avam -
AL112013A

ETRETY

dWil
N1

(31 ‘uy)
8H um

WINIVA

{ow) o
"IN
INI1gNYS

3

il ¥
IN10d

80 |

i

[

"ON IS4l

NOLLVOOT  0f-f-4 4iva "1uod ‘300ys 3o1 3533 suorséTus NOJWY Y

|

90-0dU# waod

1

1



L av r\h—cl ES(&

SR A &?

«W} L) 371 8¢
(ST B e | 57 | 7Lt
A N T W A
A L A AR
37 2@ ¢ | 17| F7e
T FeRg| e | 17 | 37¢

VTS5 Z00 €¢ | €7 | oLei|

o (29)

J\m&,.&ﬂ!umm%hna_ »Bx
7T al.zg

. L»a X qa STZZON POILIATTED ?4._4 B
— 247X 0657 ‘o UORIROTFTIWRPL OTEZN | | |
= 252, |wanina uﬂlaﬂvagg Lo
vumw‘_&‘ Oz |wmim 32 ¢ ‘eameyon pounssy | . : : ,

N U 284 [ xR o.uluoum ot rsworeg - _ —
) T oade | | .rn\ %& oﬂﬁg DT . |N|!\ = o m.:ﬂm.hmosv

ZOHatmOmﬁOU .Hd.u.zuzzomuszm NOOWW



_
P10 | SBI9 72" hoe
N 55T 77 3%
RICT 765k Tp N7
R J'¢ 1] 97
Ay, o'l T Ao
ol | TR L KA
AN ey KA kA
R P T | 77 UG
Nz C,mm»#fdmf A Y N 2 W
N R N T b 7 72289 AT | ST o7
Rl P2 A T e ST T T ar
ke T o 3 B¢ 7 T/ e
K| W I T T =7 q
zs I esg 76 |- A7 [ 527523 Ao S 59T
© | SST g T 77 8w [ ST [ ole
N O > 27 [ %72
() N I R0 Ferery e g Cm T (oW W folw o S5 SRS NOTD) :_.....
- 1Ry LLH (T — -INN10A JUNSSIN4 aviu N3] SHem gy |
§33Ndni JURYS | (4.) dmaL 31dmys S E) ) L 4310 324330 ALo1IA uov1s zsuj 2:._..: R
w T °ON ISiL - NOLLVDOT QVo\ﬂam divad  “iuod Joocv_. 301 1591 sworssyuwe zauss_
3%? T ONe”YTY AL ez y




- [E I [ [3e T | IT pot

6D

= x\m \wmw [ o [ma Fe | sT] 292] o W] T

EESR R Qbﬂm T 9T WA e | <7 et |- o7 | 2L =
s
Z

QV
L) \Pﬁ% 7z o 17 .vww.ld.q . \1\. oLt | st g s
e % | o [1ol7] 3¢ | 57 | v | 5S¢ | SI5T|[F
A

Z

R e | % | 9/ [8L77] 3¢ | ST | 3¢ | s¢ STElT
TS0 [ | Bor [Be &c | ST | 99e| s | TEl
NS 98 AT [ T | AT | FUC \wﬂl sl R
T ali % [ o7 [Ress| ¢ | 2/ | <oC ] . N

. ;o ! : L .. u 4

€ uv

- ¢ Ay
3Lz [ 95 | B _m,v, Te | 17| | ¢ ._..% m\ ﬁ

5S¢ 4K

< 2

{

T or S 22 (33)w RbueT eqoad | . | . A %
_ 4 e WWN ogo&“gﬂ , _ . . A .
Lt | ﬁ&% Smgumedmy, yeteN I sAl T C(ERT bm?qu*% uﬁa

I . E zo?éomxoo nﬁ.zm:zoﬁ%m NODHWY

[ T e S T R P



R I T AR Ty RGBT e e
o \\ﬂ | 9Les | p5 Pt | sE e 6| ¥IC
A T e U T e -
s T e G | S 1B G T a7
N N T TER T T 3¢
AT L Sve [ TAE T 7 VDCEI| i '] %9¢
| AS TR R E % 277 eo" 147
L2 [T T T8 2T
i s T T TN e e
VS TS N K e T AT 39
M2 2o | AT ey 97¢
R X T T WA G e o5
Wl a2 A B e < | 97
= Tz T 7 P R R e i A
R R e T T 5z
| A et I e/ 2'C S CLT ‘
Vo T N8 WA R 25 Y A A W z

(32)
by
i
&

| | \m\\wm.\ =~
W) T T Rl NPT o 1 ) AR TUETRIT I peryws 1 (34 *un) [ (o) e ¥
. dny (LT (1] INNI0A T 3TY avin s O IRl B TR Koy | TTF
R T anys :; nii 1dmrs sv9 SV [ caie 300 ALY | ,...:: HARDVA 1~ 11ANYS | - 3su3avy; \

R M\ . _.oz NEIR | NOILVDO1 Q.“\\x\\tm._.é *luod ¢ uooaw Jo1 1593 n:onmmz__o zcoss_‘N

L : [ D g}~ £ L TRy
1Y




DX CALIBRATION



(33)

¥¥°Z-v xooqpuey acuernssy A3jrrend

{sun1 33ay3 11e 10J 1919w sE8 L1p 01 1319w 1S3] 13M Jo Adeandde jo oriex I8eaaay

‘unx yoea 103 1932w 893 Lap 03 1339w 1833 19M jJo Adeindde Jo orjey

° T

‘do * P3 pue

"do ‘21933m se8 L1p 3y) jo sed 31a7In0 3y3 Jo danjeiadmaj

‘utm ‘uni uvorjexqyied jo Iwijg

‘34 -uy ‘axnssaad drajaworeqg =

*XS0°0+ X 318313ad = 3Idueiafoy

>

.QN= ‘ur ‘9313110 SSOId® [ETIUIIIJFIP IInSsI1g =

"do ‘3939m se8 L1p 3y3 jo sed Ja[ur IY31 jo IInjexadway

vu Jo a%exaae ay3y Aq paurejqo ‘iajom se8 Lip ayy ur sed 241 jo 2anjexadway afeaaay

‘do ‘1939w 31833 39M 3Y1 ul sed ay3 jo sanjeradway =

€
€

‘33 ‘a9jaw 888 Li1p syl y3noayy Surssed swnjoa sen =

‘.33 ‘1339w 3833 33m 343 Y¥noayy Burssed aunjoa sey

-

e
P

3

E3EL 1

vu 13pun aanjeradwd) 3yl piodaa ‘idjswm sed Lip ayy uo 13j3amomrdy) duo A[uo sy 21943 3JI v

292 /) Lbb =

X

z5'2

766’

k<4

25

&

Zit| Vi

I3

W] _s et

S/

/82

o'

<

§0'%

%5

5

/%

7Rl TE sm

s

A7

5

Z

87

b
%58

Y7/
<

/B

m&m”ﬁnwm _sHt

S

b9y + %) (5w . 1) *s
09y + Pa) Y4 "
1

_—

o]

e ————

SH -uy
‘8uri39s
anmnoep

ulm

‘(0)

awr],

%
Jdo

do °

"D [Py f
98exaay | 191N

do

p
(")
191u]

J1932m sed XiQ

do
‘"

19)9mW
1893 194

muu

13
€
‘"n)

‘®a)
13319m 1979w
se8 La1q 18971 9N

Janjeiadwa]

swnjoA seg

— vt

o°n ‘ur
‘(HV)

‘8urqq9s

19})9wounw

7131210

Lo5

X 1893319

Jueryq

et tm—

ﬁNWﬁW laqunu 1332w seld Lag

52/~
(837un ysyTHUl) WMOJ VIVA NOILVMEITYOD HALAW SVO A¥d LSFALLSO

Yy rux muM.QM: = nm ‘aanssaad >1139moaeg

19qunu xoq 13313K Q\\N\ N a7e(q

1aqumu 183}



(34)

o

oho ¢ va v:.

-¥¥'Z-PW jooqpuely acueanssy K3rrend

¥

vu jJo afeaoae

9yl £q paureiqo ‘1ajow sed Lip syy ur sed ay3 jo sinjeiradway a%exaay

*do ‘1932w se8 Lip asyy jo sed jayino

‘do ‘1332w se8 Lip ayjy jo sed jajur

‘ul® ‘uni uorjeIqIfed Jo IWyy

‘do ‘1219w 31893 319m Y3 ur sed
313 ‘1ajom se8 Li1p ayy gyBnoayy

K
€

‘3 rur ‘aanssaad d1ajowoxreg

*KS0°0+ X 1s23131d =
fsunx 331y [1® 103 1313w 588 Li1p 03 1233w 31833 1M Jo Adeindde jo orex aFerday

"unx yoea 103 1239w 8¥8 Lip 03 13313m 1833 13m Jo Adeindde jo orjey
.c~= ‘ur ‘9713110 SSO0Id® [RTIUIIIJIIP JanssIig

313 ‘2319w 38231 313M ay31 ySnoayy

-

i

?dueiafol

L]

aq1 jo aanjearddway

ay1 jo sanjezadma]
aY31 Jo Iinjexadway =
8uyssed swnyoa sey

8urssed awnjoa sey

had
ol

3

o
-

Q
o

ad
-

1
A
A
A
axagm

<

P, 13pun danjeradwal ay3 piolax ‘13w sed L1p 3yl uwo 1913womrayy auo A{uo sy 21943 31

/Z @D 7 128 =i

16/ i:\ z (5% L& | 2gg] 75 (% 2 \@\N _5 &t \ /
202 | A% z le'31 [b | 22g| %] 13 [I%2 n bez| st e/
A . R - 2/, /
7y WEZ | &bb z S8 7% \.:ww\§ /% ges viz| A \w\
9°€1 3 -uy urw a 1
AC@Q + 3&VA N+ A&v O> . ‘Suiqyas ‘(9) .mo O“ w“ MO mww m“u ON= ‘uy
P.. q A umnoeA syl .A MV CTNICTY] O ‘CA) ‘Ca) ‘(HV)
(09 + "3) “q uwauu>< 191Ing | 191up| 2990m 1939w 1939w ‘8uryyas
1 1339w sed Xaq 1833 198 | se8 £ag 18931 394 | 1919wouem
_ X N aanjeaadwag JunjoA sep 3313130
/P X 1s913xg 5 .NW\AN 13qunu 12j9m sed Lig 8By ‘ur o7 OF = 93 ‘sanssaxd 3taiowoxeg
uerq \W\N\n ) 13qumu xoq 13313} QW\ LE-8 ea 19qunu 383}
(satun ysy1buld) WHO4 YIVA NOILVMEITYD MALIAW S¥D X4d LSALLSOd
- \ _ i ;



. RAHCON ENVI&&ﬁEEQ?AL CORPORATLION

Lear Siegler écack Sangler

Nozzle Diameter Calibration

Date Signacure

Nozzle No. Average Diameter Nozzle No.

7
8
9
10
11
12

Average Diameter

Dlnielwlra]r-

Pitot Tube Calibration (S Type)

- Pitot Tube Identificaction No. 3% Date = cf‘ C/O
Calibrated by: _Ig,upeg EA _é_\_._pl(o-\\
| . “A" SIDE CALIBRATION
) 4p scd 4p (s)
cm H,0 cm H,0 DEVIATION
Rua No. (1n. H,0) ° (1a. Hy0) Cp(a) Cp(_,.)-CP(A)
1 [+ 2.8 [0R3] o.o0
2 6D /1.]< 0818 o.00/
3 9 1% ,» 31 o006 Q.oo3
c, Smwe A |58
B SIDE CALIBRATION
dp sed Ap(s)
ca H20 ca Hy0 DEVIATION
Run No. (ia. H70) in. H20) . Co(s) Cp(s)-Cp(B)
1 1.9 26 € 1~.32] p,osZ
2 o')‘} /l/( OO?,? ﬁ\ oo0
L3 o34 0. S\ 0.6 m 00z
Tp (sIDE B) | 0.R\Y
3

Elcp(s)~C,(A OR B)
AVERAGE DEVIATION = g(A OR B) = 1‘ P "% _ '

C ;

|Cp(sIDE A)~C,(SIDE B) | +MUST BE < 0.01

Ap std
4ps

+MUST BE< 0.01

CP(a) = CP(etd)
Form No. EED-17-1
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EPA QA MANUAL VOL. III
Section No. 3.4.2
Revision No. 0O -
Date January 15, 1980
Page 17 of 22

RAMCON ENVIRONMENTAL CORPORATION

Date i‘ &- CY 0 Thermocouple number _§l

Ambient temperature @S ' ")ér:'Barometric pressure 2?- 9’6 in. Hg

Calibrator .S :;;;r¢5 Reference: mercury-in-glass ‘4
. other
Reference Thermocouple
ference Thermometer Potentiometer | Temperature
i point SourcelP Temperature. Temperature, |Difference,®
j number2 (specify) ____°c 3
D
| Hot /SI—tE /:/5/1 F L]
§ Mo
E&ﬁﬁiﬂc, , o 2
O\ t L8 4i19F =2
ICQ B': @ «
UFTQ\{ 320 .32
. Aw\b\eﬂT & io ~ 6% 3/—; b
Tewmp
&
T—Y-5o 79 % J¢ /< g

3Every 30°C (50°F) for each reference point.

bType of calibration system used.

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

ref temp, °C +

1 100 <l.5s%.

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON

Lear Siegler Stack Sampler

Heacing Probe Calibration

Probe No. - 3’2 Probe Length __ 3/4 :

Date of Calibration _5.: ’\ “8 9 Signature S% C (A.u&,*

Name of Cowpany to be tested

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

350]

g

150

2000 v

PROBE QUTLET TEMPERATURE (F)

150

100

50

C

o 2 4 6

Form No. EED-17-2 PROBE HEAT SETTING (Z)
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date L{ - 5- % o‘ Thermocou‘;;le number M bOY
Ambient temperature Q 0 °C Barometric pressure &3: %8’ in. Hg
——

Calibrator M Reference: mercury-in-glass [

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
- point Source? | temperature, temperature, difference,

number (specify) °c °c %

cles 0

/,) T3 )

A ',eé’* /2 ST S\

. J.,‘-‘o;

3%\ 3%) o

ﬁ;fv

¢

D Q,’;,.&Qi

7470 /¢ J e o

—

:'fype of calibration system used.

(ref temp, °C + 273) - (test thermom temp, °C + 273)]
‘ ref temp, °C + 273 R 100<1.5%.

C + 273

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

L—’ .Date Lr - S - %q 'rhemocouﬁle number MH‘H&

Ambient temperature 9\0 °C Barometric pressure &9. Win. Hg
/

Calibrator m_ Reference: mercury-in-glass Ll
other
Reference Thermocouple
Reference thermometer potentiometer ’I'emper:at'.l.u:eb
- point Source? | temperature, temperature, difference,
number (specify) ° ﬁ °d ~ y 4
DS | 32 32 0
odamg 2
B | @ 0 38" N ¥ O
d.uq“D &
( C i,wjak 313 Sl O
D Gmbf‘“‘i—
7=~ 5% ¢ 77 7
:Type of calibration system used.
{ref temp, °C +r§73te;pftegt+t121;§mom temp, °C + 273)] 100<1.5%.

Quality Assurance Handbook M5-2.5

)




X. RAMCON PERSONNEL
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RAMCON Environmental Stack Test Team

Sumner 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 asphalt 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.

Dave Armstrong - Team Leader

Dave Armstrong has been with RAMCON Environmental for two years. He was
promoted to Team Leader in 1988 and altogether has sampled aimost 200 stacks
of all types. Dave is a current V.E. reader and has extensive training in EPA
Methods 1 - 9.
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT
CUSTOMS HOUSE
r 701 BROADWAY
JUN 2 9 1990 NASHVILLE, TENNESSEE 37219-5403

William J. Lockett
Ramcon

23 Scott

Memphis, TN 312

RE: Cartificata Number 123§

Dear Mr. Lockstt:

c;a:ed you will find your cert;fxratxon card far SucLeasfulxy camgietigg
the sune 3:7, 1996 Visible Emissians Evaluation  3School held in
demphis, .annessee In order ta be cortifiad as a qualified Yisiblie

Emissions Evaluatar +far all thz amethods approved by the Tennes;ee Air
Poilution Control Board, one aust aeat an iatansive ar-ay of critaria.

The individual re. ailcws:

sh
'
j o'
-
=
V=]
X}
sl
[N
o r
1]
-
o
w
-
u
Y
Y
-+

te 2F3 Mak t2 Avaragel .enuxres a jeviation of la2ss than
7.3 an ck smok2, and that the rzacer aiss no r2a33.°C
S5v nora ity
- Tannessas  VYisisl2 Zaissioas Evaluation Method 1 (Roads aad
Parking Arseas! raguirzs a worsi-two-miaukta deviaticn of 8.3 ar
l2ss.
. TYES Metnad I {Aggregata or Tiae Count. has the same CriteEria
rzquirsments as EPR Metnad 7.
4. TVEZT  Mathzd 3 (lsra Fercent Jpacity! raquires fhnat  the vaiuz
i$s 35 %0 & zarg reading Zuring s Zzrtirvicatison run shail nat
e R (9% oJpacitv, nor znali IRz Igabinmatiaon  3gf  dther zar2
: 33 2uzzed 10W spacity {i.=. twoc raadings of ‘ive asrIsnt
Y
. TVED Meihwed * (Fugitive Just Enissions from Heon-Stack Zaissien
Points) Has the same critaria racuiraments as EPA Methad ?
3ased sn th3s2 critaria you ara certifiad 3v the Statz 3f Ternesses i3 r2ad
EP& Mzthod 7, and TUVEE Mathads L, I, 3, and &,
Thisz Cactt i3 iid until Jscambar 05, 1990,
fou mdst  complie2is ithe raguiraments for cecartification orior _tc this
axziratzian date <2 retaia sour status as 2 gqualifiszd Wisibla EZalszsians
Cyal =8k -
cvad.,aalor.,
it was 3 glzasura having your pasiizipation in_ our ¥Yisidle Zaissions
3chont. The Tennesse2 Divisicn af Air Pallution Zantral would welcome any
cammeals, 9r sugga2stions  you may have congaraing the gperatiaon a2t the
schocl. FPleasa farward any coamsnts to the Division at {6131741-3931 ar a
tha above addrass,
Sinceraly vours,
Carl Xoantz,Instructor
Yisiblez EZamissions Evaluatign 3choel
Divisian of Air Pollution Contral
Eaclosurs





