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COMMONWEALTH of VIRGINIA

State Air Pollution Control Board

INTRA-AGENCY MEMORANDUM

TO
Director, Division of Source Evaluation
FROM
Director, Region I
SUBJECT
Stack Test: Barb & Shumaker, Inc.
DATE

August 18, 1987

Attached for your information is a summary of the results of
the stack test that was conducted on the drum mix asphalt plant
operated by Barb & Shumaker, Inc. near Abingdon, Virginia. The
results show that the plant is capable of operating in compliance
with State Board Regulations.

Mic D. Overstreet

MDO/JDK/fp

Attachment

SAPCB Form 15 (7/79)



MEMORANDUM TO: Director, Region I
FROM : Engineer B, Region I @DK. )
SUBJECT : Stack Test Results:

Barb & Shumaker, Inc.

319 Island Road

Bristol, VA 24201

Ref: Drum Mix Asphalt Plant
Registration Number: 10190

DATE : August 7, 1987

INTRODUCTION

Oon April 29, 1986 Ramcon Environmental Corporation {Ramcon)
from Memphis, Tennessee conducted a series of quantitative
particulate emissions tests on the exhaust from the “fabric filter
serving the drum mix asphalt plant-in .Abingdon, Virginia.

The purpose of the test was to determine compliance with the
rate of emissions set in the state permit dated February 11, 1988
and to fulfill requirements contained in the«Consent.Agreement:
and Order with Barb & Shumaker, Inc. which was effective
December 12, 1986.

BACKGROUND

The Barb & Shumaker, Inc. drum mix asphalt plant is located
just off Route 794 near Abingdon, Virginia. The facility
consists of a 185 TPH Astec drum mix asphalt plant with an Esstee
MS12-270 fabric filter for air pollution control.

The source was tested in accordance with ‘EPA:-Method" 5 for
particulate emissions. _At time of testing, the source roperated:
at approximately 122 TPH.

Cleaned gas is emitted to the atmosphere by a round, 32"
diameter exhaust stack with 12 traverse points sampled in each of
two ports. Each point was sampled for 2.5 minutes for a total
test time of ‘60 minutes for each of three runs.



Some of the results reported by Ramcon are as follows:

Run 1 Run 2 Run 3

Volume of gas sampled, DSCF 44.36 47.27 48.42
Isokintic Variation, % 102. 97. 103.
Stack Flow Rate, SCFH 602,000 676,000 656,000
Particulate Emission Rate,

1lb/hr 1.9 2.3 1.7
Part. Emission Conc.,

gr/DSCF 0.0217 0.0237 0.0181
Allowed Emissions, gr/DSCF 0.04 0.04 0.04

ENGINEERING EVALUATION

Test results indicate that particulate emissions were being
discharged from the fabric filter at an average rate 0.0212 gr/DSCF,
which is in compliance with the allowed rate of 0.04 gr/DSCF.

Mr. Charles B. Dickson and Christopher D. Cary observed and
evaluated the visible emissions from the fabric filter exhaust.
Visible emissions evaluated by Mr. Cary during Run 1 ranged from 0-
108 opacity, with most readings being 0-5%. Mr. Dickson's evaluation
of visible emissions during Run 2 showed opacities ranging from 0 to
25%, with six minute averages ranging from 2.9-8.5% opacity. There
was a detached steam plume visible during both Runs 1 and 2. During
the third run, Mr. Dickson's evaluation showed opacity readings from
0-30%, without evidence of a moisture plume. ‘Six-minute averages of;
the readings panged 9.2<27.1%..

RECOMMENDATION

It is recommended that the test results submitted by Ramcon
Environmental Corp.be accepted as verification that the drum mix
asphalt plant operated by Barb & Shumaker, Inc. near Abingdon,
Virginia, was operating on April 29, 1987 in compliance with
applicable State Board Regulations.

Visible emissions during the test were sometimes Abové The limit
of 20% opacity: Test results indicate that the visible plume is not
particulate matter, but could possibly be a condensed organic vapor
plume. Such visible plumes are characteristic of this brand of drum
mix asphalt plants. JIt is recommended 'that further-investigations be -
conducted into the cause and remedy of this situation.-



MEMORANDUM TO: Director, Region I
FROM : Engineer B, Region I ?DK;

SUBJECT . Stack Test

Barb and Shumaker, Inc.

319 Island Road

Bristol, VA 24201

Ref: Drum Mix Asphalt Plant - Abingdon, VA
Registration Number: 10190

DATE s  April 30, 1987

INTRODUCTION

On April 29, 1982, Ramcon Envirommental Corporation from Memphis, Tennessee
conducted a series of quantitative particulate emissions tests on the exhaust
gases from the fabric filter that serves the drum mix asphalt plant operated by
Barb and Shumaker, Inc. in Abingdon, VA.

The purpose of the test was to fulfill requirements specified in Specific
Condition 10 of the February 11, 1986 permif and to verify compliance with the
NSPS particulate emission limit of 0.04 grains per dry standard cubic foot of
flue gas.

One run of a stack test was conducted on October 20, 1986. Due to unsatisfactory
operating conditions the remaining two runs were cancelled and stack testing post-
poned until the 1987 season.

Persons preserit during testing were:

Ramcon Environmental Corp.
Ken Almendinger
Bill Turner

Barb and Shumaker, Inc.
Don W. Shumaker, Sr.
Don W. Shumaker, Jr.
Ralph Perrigan

State Air Pollution Control Board
Christopher D.. Cary
Charles B. Dickson
J. Denise Kimbell

(1)



DISCUSSION

Particulate emissions from the 1985 model 185 TPH Astec drum mix asphalt
plant are controlled by an Esstee Mfg. Co. MS12-270 fabric filter. Cleaned gas
is emitted to the atmosphere by a 3-foot diameter exhaust stack, approximately
28 feet high.

Three test runs were made in accordance with EPA Methods 1-5. All three
runs were observed by SAPCB staff.

The test conditions were good and the plant operated at a steady rate through-
out the testing. The production rate ranged about 120-125 ton per hour. The plant
could not be operated at full capacity due to the high moisture content of the rock
fed to the dryer.

VUisible .emissions were observed and evaluated during the testing by Mr.
Christopher D. Cary and Mr. Charles B, Dickson. During the first ‘two rums, the
exhaust from the fabric filter was evaluated to have 0-5% opacity most of the time.
During the third run, opacity of emissions ranged from 0-30%. No cause could be
linked with this increase in opacity of emissions.

CONCLUSION
The testing was conducted in an acceptable manner as outlined in EPA

Methods 1-5. The results should reflect an accurate assessment of particulate
emissions being discharged from the fabric filter during the time of the test.

(2)



SOURCE: _Barb and  Shyupmaker, Tnc,

LOCATION: AL‘)'ln(‘.dnn " \/A

DATE: _4-2q-o7F OBSERVER'S NAME: ).y (Cimbed]
Chris GW)/

PURPOSE OF TEST: Delermine NSPS Compliance
TESTING DONE BY: [2amconn Environmental Coviporation
LAE ANALYSIS DONE BY: _ Kin 24 = @umcon Envwonmenlal| Cove.

COMPANY CONTACT: Don W. Shumaker , Sr TELEPHONE _(703) &28— €020
CONTROL EQUIPMENT OPERATING: YES ESTEE MFi (p. vInc. Fibric Filter
OPACITY READING MADE: YES C.B Dixsod NO ~
C.O0. CARY ‘
- UNIT/PROCESS NAME: Asjor.  Drvm WM Asphall- Plant
RATED CAPACITY: [85 TPi )
TYPE FUEL USED: H2 oi] 6y drlver

APPROX. PROCESS RATE: 124 TPH , :
METHOD OF DETERMINING PROCESS RATE: CoMmPVTER CoTROLS
STACK HEIGHT: 2% Feer  (€sT)

INDIVIDUAL STACK: v COMMON STACK ’
DIAMETER: (IF ROUND) 2z . (IF RECTANGULAR) WIDTH LENGTH

I. SAMPLING POINT LOCATION

A. DISTANCE DOWNSTREAM FROM ANY FLOW DISTURBANCE: 75 '
NATURE OF DISTURBANCE FAN
(BEND, CONTRACTION, EXPANSION, FAN, BAFFLES, ETC.)
B. DISTANCE UPSTREAM FROM ANY FLOW.DISTURBANCE: /44 *
NATURE OF DISTURBANCE Siace ex/T
(BEND, STACK EXIT, CONTRACTION, FAN, BAFFLES, EXPANSION, ETC.)
C. NUMBER OF PORTS IN STACK: 2 L
D. NUMBER OF POINTS SAMPLED PER PORT: /2

II. STACK GAS

A. STACK TEMPERATURE: __ 202 °F
B. ORSA? ANALYSIS: FYR/7E

GRAB. CONTINUOUS NUMBER OF INTEGRATED SAMPLES :
C. PRELIMINARYAP: MIN. _ .2 MAX. _ 58

III. PARTICULATE TEST

‘A, SAMPLING TRAIN:. DY # CHL 852
1. MANUFACTURER LEAR SIEGLER,INK . MODEL Ser AL (24
- 2., TEST METHOD: EPA METHOD 5 ASME PTC 21/27
OTHER (DESCRIBE)

3. TYPE FILTERS GAsS

4. PROBE: LENGTH __ 4 fr MATERIAL _3/¢ Styppess Steel

5. PROBE HEATER SETTING 4 /=
6. HEATER BOX SETTING 25p°F
7
8
9

. METER CALIBRATION FACTOR (Y) [.0/8(

. METERAH FACTOR [.(9

. DATE OF LAST CALIBRATION CHECK ¢/’2%/g1.
a. ORIFICE METER” b. DRY GAS METER~
c. TEMPERATURE DEVICES d. PITOT TUBE /-%-67
e. NOZZLE DIAMETER 4/29 f. OTHER




VIRGINIA STATE AIR PoLLution ConTROL BoARD
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VIRGINIA STATE AIR PoLLuTion ConTROL BOARD
VisiBLE EMISSION EVALUATION RECORD
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VIRGINIA STATE AIR PoLLuTioN CoNTROL BOARD
VisiBLE EMISSION EvALUATION RECORD
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R A M C O N ENVIRONMENTAL CORPORATION

RAMCON BUILDING

223 SCOTT STREET MEMPHIS. TENNESSEE 38112 TELEPHONE 901 / 458-7000 800 / 458-4567

SOURCE SAMPLING
for
PARTICULATE EMISSIONS
BARB & SHUMAKER, INC.
ABINGDON, VIRGINIA
April 29, 1987

.Y

Don W. Shumaker, Sr.
Barb & Shumaker, Inc.

—

G. Sumner Buck, III
President

Ve

Ken Allmendinger

Team Leader

111987

STATE AIR POLLUTION CONTROL BOARD
REGION 1 DFFICE -

Cuvii, W



R A M C O N ENVIRONMENTAL CORPORATION

RAMCON BUILDING 223 SCOTT STREET MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-7000 800 / 458-45687

May 6, 1987

Mr. Don Shumaker, Sr.
Barb & Shumaker, Inc.
319 Island Road
Bristol, VA 24201

Re: Particulate Emissions Test - Abingdon, Virginia
Dear Mr. Shumaker:

Enclosed are four copies of our report on the particulate emissions
test we conducted at your plant. Based on our test results, your
plant does pass both EPA New Source Performance Standards and
those set by the State of Virginia. The average grain loading of
the three test runs is in compliance with Federal and State
Standards.

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

Ms. J. Denise Kimbell
State A.P.C. Board
Region 1

121 Russell Road
Abingdon, VA 24210

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

Zly ,

G. Sumner Buck, III
President

GSBIII:kr

Enclosures
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I. INTRODUCTION

On April 29, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at Barb & Shumaker Inc.'s Astec
drum mix asphalt plant located in Abingdon, Virginia. RAMCON
personnel conducting the test wére Ken Allmendinger, Team
Leader and Bill Turner. 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.

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) are below the N.S.P.S.
limits set by EPA and the State of Virginia.

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 emissions for the State of Virginia is the same as those
set by EPA.

Ms. Denise Kimbell and Mr. Christopher Cary of Virginia's Air
Pollution Control Board observed the testing conducted by
RAMCON.
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TABLE 1|

SUMMARY OF TEST RESULTS
April 29, 1987

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
1 09:04 to 10:09 0.0217 gr/SCF 102% 1.9 1bs/hr
11:56 to 12:55 0.0237 gr/SCF 97% 2.3 lbs/hr
14:21 to 15:20 0.0181 gr/SCF 103% 1.7 1bs/hr
Average: 0.0212 gr/SCF 2.0 1bs/hr

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

II1. 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: No problems were encountered that affected
testing.
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C. Sampling Site: The emissions test was conducted after a
baghouse on a round stack with a diameter of 32". The
sampling ports were placed 144"  down (4.5 diameters
upstream) from the top of the stack and 75" up (2.3
diameteré 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 *8.0"
2 9.1
3 10.8"
4 12,7
5 15.0"
6 18.4"
7 27.6" . N S/
8 31.0"
9 33.3"
10 35.2n 144"
11 36.9"
12 38.0"

1 O

S 2 v

*Measurements include a
7.0" standoff.

™"




IV. THE SOURCE



(4)

IV, THE SOURCE

Barb & Shumaker, Inc. 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 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
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 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 baghouse. The baghouse
is manufactured by Estee. 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 1 - 6 inches of water.
The particulate matter, which 1is removed by the baghouse, is
reinjected into the drum mixer.
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- DRUM MIX BAGHOUSE

ASTEC
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5.

10.

11.

12.

13.

14,

- (6)
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 front
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 fo 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.

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.

Fuel Storage

Stack



7.

8.
9.
lo.

11.

12,

14.

15.

t 16.
17.
18.

19.

COMPANY NAME /Saea & h o m akce  DATE

* mbma summt C

3 r_Plant

Manufacturer of plant &ﬁi’:c .

Startup date .

Type of fuel used in dryer . 2

Quanity of fuel consumpt:.on

L,Deugned maxmum operating capacity / £6 TPH @ _& % moisture.

vActual operat:.on rat.e [ TPH e ﬁ S moxsture.

Aggregate
Name/type of mix __5&5-4/0‘! e St ona .
l;ercent #éphalt in mix <. [ $.
Temperature of asphait &0 .
Sieve/Screening analysis: % Passing:;
1" 3/8" ,O©O §36 S 2—
3/4" tY P35 150 /&
1/2" 27 70 $200_ &

Baghouse

Manufacturer Egée .
No. of bags 6O . Type of bags___A/pme » .
Air to cloth ratio \5,¢%- ; . Designed ACFM_25 000 -
Square feet of bags S ¢ o .
Type of cleaning; pulse jet I/ , reverse air ’
plenum pulse . other .
Cleaning cycle time o/ .
Interval between cleaning cycle SO SeC . .
Pressure drop across baghouse psi.
Pulse pressure on cleaning cycle 90 psi.

A-29-F ?

COMPANY REPRESENTATIVE W&

Form #REC-03



PLANT LOCA‘I‘IQN
PLANT MANUFACTURER_ 4&

- PLANT MODEL NO. 85- 83

PLANT TYPEDrum Mk

Mxx_spmcrrtg'rxou NO. s—g Limedlone _ OIL SPECIFICATION NO. 2
--rmé s'rmu' Z . 8TOP_2. € /d af" A.T. °F R.H. L)
" FUEL OIL - vENTurRI ()
NATURAL GAS(]| BURNER MIX Baghouse [
TIME PROPANE (] | SETTING | AGGREGATE | RECYCLE| ASPHALT | TEMPERATURE
24 HOUR . TPH TPH oF
Zam. 68 | 777 X | $£6 | 303
Firs &7 \ 17 < 15.¢ 30
- S ey &/ /t7 X |£.¢ 2a5
10,0/ LS 177 v l.5¢ 2935
2.70 Go /2 X S ¢ 299
2. 357 e/ s2.4 X | S¢ 299
.55 &y 22y | X _|JS¢ 30
S0 6o /22.3 S ¢ Seos
N
REMARKS :

Form #REC-04



Sr .- DATE__4-29"&7 Phone # (1o8)628 = é02C

'DATA SOURCE
PLANT LOCATION
PLANT MANUFACTURER__AgTec.

[

—~—

~ PLANT MODEL NO. £5- /83 PLANT TYPE Dvum Mix

MIX SPECIFICATION NO. 95 Licfome OIL SPECIFICATION NO. 2
| TINE: START /. 3§  STOP___ A.T.  °F R.H.___8
_mmom®@] venrort O
- MATURAL GAS(]| BURNER MIX Baghouse [~
TIME PROPANE [J | SETTING | AGGREGATE| RECYCLE| ASPHALT| TEMPERATURE | DIFFERENTTAL
24 HOUR . TPH TPH op
/35 53 | /230 Se| 295
2178 “g | /24 C ST 4 Soo
. Yzre0 Go | /22.3 s¢ | 292

NrzisS Lo | f2q b S.C 299
- s o | /240 S b 277
"REMARKS :

Form #REC-04
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

wass:

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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ABORATORY PROCEDURES FOR PARTICULATE SAMPLING

LABORATORY PROCED YRS o e —————

I.  Field Preparation

A.

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

Filters are removed from their bex 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.

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

Approximately 200 g of silica gel is placed in a wide mouth "Mason"
type jar and dried in an oven (175°C 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.

II. 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 half
of the filter 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 11, 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, v.eigh 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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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. 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 decinal 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, soO be careful and painstaking
in every movement while weighing.
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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. Acetone with an unknown solid content. Clean 250
ml beakers are used to make this analysis. These should be
immaculately washed and rinsed with deionized water, then oven
dried at 1050C for about one hour. The beakers should be moved to
the dessicator to cool for ninety (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 evaporated 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 Il A.

IMPINGER CATCH: In some testing cases, the liquid collected 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 1 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 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.



Porm RECHS SNPLE CAL DATA FORM

plant Location ¢ard "'éh.w‘rﬂaléf" Relative humidity in lab 5 %

sample Location  Aeokws, sy et Density of Acetone (pa) .7873 mo/ml
Blank volume (Va) 2 09 ml ,

Date/Time wt. blank__S—%- %7 Gross wt. ;7. J577 ng

pate/Time wt. blank__> - S8 7 Grosswt. $72.93 & mng

Ave. Gross wt. __ 22 . P552 mg

Tare wt. P7.9500 _mg

Weight of blank (mgn)_. OO02L. mg

Acetone blank residue concentration (Ca) (Ca) = (Map) / (Va) (pa) = (.o000¢R ma/q)

Weight of residue in acetone wash: Wa = Cy Vay Pa = (00009 (ze0 )(,7653) = ( 00)

Run§ / {Run$ 2 | Run$
Acetone rinse volume (Vay) ml Z200 zo 2ob
pate/Time of wt 5 —¢ &£ 7 Gross wt g 100,082~ QLLI 249511004 £09 |
pate/Time of wt 5 “>-E7 cross wt g |/00.9820|94.8493 100480
average Gross wt g |100.083 |94. 8494 /00 Y808 |
Tare wt g 0. Q4 80S7 |l00.4542
Less acetone blank wt (Wa) g 00032 | .0002_ | .0002-
Wt of particulate in acetone rinse (ms) g 0356 1| .04%3 L0264 |
Filter Numbers SCJ-IQ.?)LI 56-/*?3 156 934:
pDate/Time of wt 5-¥- 47 Gross wt g ,5312._, -53[9 ,536:_1—_
pate/Time of wt S-5-¢7 Gross wt g . 53/() . 53[ é .5360
Average Gross wt g .53 |1.53/8 O34 |
Tare wt g ’ 50"“ . SQa z ;5@2 -
Weight of particulate on filters(s) (mg) g 0270 1.0291 /)3&’4
Weight of particulate in acetone rinse g 035(9 Oﬁs— OSM:LI
Total weight of particulate (mp) g 0201 0726 1. 0568

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

Signature of analyst j;;m 1;g& Signature of reviewer / I's 1/«/




Vil. CALCULATIONS
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NAME: BARE & SHUMAKER, INC.

LOCATION: ARINGION, VIRGINIA date 4/29/87 4/29/87 4/29/¢

SUMMARY OF TEST DATA RUN # 1 RUN # 2 RUN #

SAMPLING TRAIN DATA start 09:0u4 11:356 142
finish 10:09 12:88 15124

1 Sampling time, minutes e 60 6 40
2 Sampling nozzle diametey, in, Iin 270 270 270
]

3 Sampling nozzle cross-sectional area, ft% An 000398  ,000398 .000398
i Isckinetic variation 1 102 27 103

9 Sample gas volume ~ meter conditions, cf. Vm B3,72 H7.78 49,30
é& Average meter temperature, °R Tm 935 o4 G953
v Average oriface pressure drop, in.H,0 AH 1.61 1.89 1.89
8 Total particulate collected mg. B Mn b2.6 2.6 56.8

VELOCITY TRAVERSE DATA

2
9 Stack area, fi7 A 3.6 3.6 a.6

10 Absolute stack gas pressuve, in. Hg. Pe 30.09 30,09 30.0%
11 BRavometric pressure, in. Hag, Favr 30.09 30,09 30.09
2 Average absolute stack temperature, R Te 662 658 668
13 Average "\/velocity head , ( Cp= .79 )  ~\/&P .81 .88 .87

Average stack gas velocity ft. / sec. Ve 50 T ey

STACK MOISTURE CONTENT

1% Total water collected by tyrain, mi, Vic 320.0 297.0 20,4
14 Moisture in stack gas, % Bue 25 .04 22.8 23.9

EMIGGSIONS DATA!

17 Stack gas flow rate, decfAhr., (000 ) Had Y 104 AT

18 Tetal pavticulate concentvation, o Sdsof { G217 L

L7 Total particulate concentvration, ihe hr i 1w 2.3

U . ) . . . e e e
) fotal particulate concentration, lbesmbty i RIRIRIRY Lagoa RTRTRI

ORSAT HaTa

21 Percent CO2 by wolume o2 5.0 b, o W0
23 Pevcecent 02 by wvolume 0z 12.5 LU .5 13,53
23 Pevcent CO by volume o .0 L Rt
24 Pevcent NZ by volume N a2.5 81.5 826G

Buzzvealg



Iry Gas Volume

Vacstd) m

Iry

Iry

Y = [iry gas metler
13.6 = Inches watey

Run # 1 Vm(std)

Fun # 20V . 3
Ymistd:

Run # 3 Vet 7

17.64%

Absotute tempevature

(16)

Gas Volume through metev

Gas Volume measured by meter,

= Btandard absolute pressure, (29.92 in.

= 17.64 R Y V

in.Hg.

at standard conditions,

cu.ft,

Barometric pressure at oriface metev, in. Ha .

Hg.)

at meteyr °R
Standard absolute tempervature ¢ SQQQR)

Average pressure drop across oriface meter, in.H,0

calibration facter

pev

17,64

inches

(1.023¢

LA R D TR

Ha,

U3.727

¢ 300

1.61

13.4

(30,09 +

532G

1.8y
( 5‘.1‘ || . U ".‘;) ‘| e e e e e

cu.ft.

= 4,36 ds

= WERL WD s



Total
Where:
C,

M

n
Vm(f-s.i'd)
Run # 1!
Rurn # 2

Rurn # 3.

contaminants by weight!

H
H

Particulate concentration Cc

(17)

'GRAIN LOADING'

: M
€, = | 0.0154 ar i
9 m(std)

Concentration of particulate matter

corrected to standard conditions, gr

Total amount of particulate matter

vy gas volume through metev at cetandard cenditioens,

' . G 42,6
c = oisy 90 | | --8228
e 0.015% o5 By, 36

' - i
c_o= | 0.015% 2 S 21
i me b7 2T
" 1 - - vees
CI u.ﬂ]ﬁu ﬂ[ ﬁé#ﬁ

o g, b

ar./dscf.

in stack gas, dry basis,

dsct .

coliected, ma.

cu. . T1,

= L0217 or./decf.

= 0aE? gy, Adesct,
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Iry molecular weight:

M, o= 0.BH(ZCO,) + 0.32¢%0,) + 0.28¢%C0O + ZN,).

d

Where:

Md = Iiry molecular weight, b, /lb.-mole.

Y.CU2 = Percent carbon dioxide by voelume (dry basis).
202 = Percent oxygen by volume (dry basis),

ZN2 = Percent nitrogen by volume (dry basis).

ZC0 = Percent carbon menoxide by veolume (dry basis).
0.264 = Ratio of 02 to N:2 in aivr, v/u,

0.28 = Molecular weight of N2 ov CO, divided by 100,

0.32 = Molecular weight of Gﬁ divided by 100,

0.44 = Molecular weight of COQ divided by 100,

Run H

=
X
it

q = 0. 44 5,0% ) + 0,32¢12.9% » + 0,281 0%+ B2.85Y ) o= 29,3
Ih./lb.~motl.

Furn & 2: A R o, 0% v o+ 0L ZZOINEE b e 0, 2 (A S A 4
Rur # 3 Mo, o= O MO WL 0% ) 4+ 0L,32013.5% )y o+ 0,284 O e BELEX ) o= 291

d



Water vapor condensed

<
i

<
§

<

WCatd

if
=

i
=

vwsggtd | f i

Wheve!

0.04707 Conversion

0.04715% = Conversion

< Volume of w
= Volume of u
s Fipal volum
Initial vol
- Density of

ITdeal
Molecular

= fibhesolute pyv

“wealstdd

Rurm # 2 Mo,
o weistd)

¥ . .
wagiatd?

" 3 Vo 5
Run # 3 Yuc(std)

W . .
wasglatd)

ante sy sios stos enus wems Soss cece mmn beve Sovs B

fa&tor
factor
ater
ater
e of
ume of

water,

gas constant,
weight of water

s Absolute temperature

eesyye

= {0,

vapoy
Vapor

impingey

OO

W07
CONTLIEY O 9

Ft3/ml,

fT;/g.

impingey
(Q.002201

21.8%

at

collected

contents,

vapoy

standard

in

L Ou707

L0471

condensed (standard

mi.

contents
th/mid,
CinHg. Y {cu. 1,

{18.40

silica

ge |

conditions,

at standard conditions, 2

JFEEY 0 10,

GLOMTOTY (285,

12,

0715 o

fee
LAt

(315,

{2

(]

)

§

conditions)

{egtandard conditions:

act .

Alb.-mole) ( RY

lh/lh-moled,

ol - A4
S28 R,

LRl

cu

inches Hg.

LT

LTt

.".' ‘



(20)

Moisture content of stack gases: E S v i v A

Wheve!

Bus = Proportion of water vapor, by volume, in the gas stream.

Vm = Iry gas volume measured by dry gas meter, (dcf).
) = Volume of water vapor condensed corrected to standard
we A
std conditions (acf),
= Volume of water vapor collected in esilica gel corvected to

Vo
WSS9t d standard conditions (scf).

4.6 + L3
Run # 1. o} = e e s e o s e s v e i n e o ot i K 100 - a5
i4.6 + JE o+ L4, 36

n
=

13.4 + .6
Run # 2: K B e e X 1000 = 22,8 ¥
: 13,4 + .6 + 47.27

1.8 + 4
Run # 3: B = =c=ememeeeee—eee——oe- o X0 1000 = 23,9 X
; 14,8 + 4 + 48,42

Molecular weight of stack gases, M. w= M (i"Buw) + 18 (H
1527
Where:

e, (tbh./lb.~moled.

=2
i

Molecular weight of stack gas, wet basi

ﬁﬂ = Melecular weight of stack gas, dry basis, i, Al —matel,
i

Fun #

[N
=
i
=
=
£
-

Comle ) 4 1| (L EEh ) o= ZAH Db At emete .

Run #

g
=
1
3
G
t2
oy

JRDEOY 4+ 18 0,226 0 = 26,7 (b Sl emoled,

o
=
1
<
=
Ny
8
'
pyoy

Run #

JoEn ) 4 18 (L P39 v o= 24.% (b S boomeled,
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Stack gas velocity:

P

Wheve:

ft./sec,

R |
(g/g-moled)—{mm Hg) /7 C I mm H,O /2

Average velocity of gas stream in stack,

8% .49 ft/sec

= Pitot tube coefficient,( dimensionless Y.

Velocity head of stack gas, in. HA,0.

Bavometric pressure at measurement CinJHgy .

site,

Stack static pressure {in.Hg).

Adbsolute stack gas pressure, (in.Hg) = P

Pbar+ g
Gtandard absolute

preseure, ¢ 29.92 in.Hg ).

b = Gtack temperature, (“fy,

c €y 2
gbsolute stack tempevature, ( RI, = 440 + TC

o

iibh/lbh-moled

basis,

Molecular weight of stack gas, wet

RFun #

cEmLwey oL Ter (LBl

Run # 2. Vo= (85.u9) (79 O BRI TN = 5L 84
Run # 3. Vom (BS.M9Y ( LTFY O .87y TN | memeeeeesmeeesee om0 G3LTS
N, p g e g e e g e
> CEROL 0P 26,520

ft/s
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k gas flow rate:

e.

$ 1.

= RGN

#o02

= 3600

Iy volumetyic stack ga
atandard conditions, (d
Cross sectional arvea of

s flow rate corvected to
scf/hr). -

stack (ft.)75

Conversion factor, sec./hr.

Stack temperature (“F),

aAbsolute stack temperature, "Ry .

>
Standard absotute temperature, (528 R,

Barometric pressure at measurement wite, Cin.Hg.).

Stack static pressuve, {(in.Hag.),

Absolute stack gas pressure, (in.Hg.); = P

.*. o
bav Pq

Standard absolute pressurve, (29.92 in.Hg.)

Gl 254 o WY, 910 o T

1 528 ‘ 30,09
t
! !

!

(1-.228) ¢ S53.84Y (5.4 | —eeeo-

i3
23

wr it U

S3.TVEY L Haodd

648

HOZOTY

HETAH2LA

HAGAIN

dect.

dacf.

dscT
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Emissions rate from stack:

7000 g9v./1b.

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 corvrected to
standard conditions, (descf/hr).,

¢, 0217y ( &02079)
Run # 1: E = e eoee ceun a0 Sate oo et e S24% Soet Spes e Smee A48 Sade Savn e 410r oot eme

2 1.9 b, / hv,
7000 :
C.0237) 0 6TA2100
R (11}] ** ::! H E = es sves os3s sank sems erin smss s dows Grae vave Smts Sin Sova Sems wess Sees cost serm Vet o 2 . 3 l b . ‘/' h v,
7000

copialy o

i

Fun B 3

¥
i

FRIRIRY
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0.002669 Vic+ (vm/Tm)(Phar+AH/13'6)

Isokinetic variation : I = 100 T_ | ——-——=-=-=omoomoosmmssmmmmmmmmm s

Wherve!

I " = Percent isokinetic sampling,

100 = Conversion to percent.

T = Absolute average stack gas temperature, R.

S
0.002669 Conversion factor, Hg - ft°/mt - °R,

Vic = Total volume of liquid collected in impingevs and silica gel, 1

R+]
" = Absolute average dry gas meter tempevature, R.

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

bH = QAverage pressure differential acvrose the oriface meter, (in.HQE
13,6 = Specific gravity of mercury.

&0 = (Conversion seconds to minutes

0 = Total sampling time, minutes,

Vo = $Htack gas velocity, ft./sec,

P = Absoclute stack gas pressure, in.Ha,

fi = Crose sectional area of nozzle, 17,

Run # 1.
(0,002649) (320,03 + 13,46

] e 'I U ]:] x é é 2 eee evtn oore nome smen beve bamt ss04 S248 mmta Sees s004 4sms Suea 4 4em Foms Sbve s sves Sovs soed oren Smee ees e s s snon smm sens 22 2o et a0 ren sk B0 o0 st e 2 o s = L 0 :) :i
GO0 ¢ A0 O ¢ we,eL )y (30,09 ) (000398 )

......

Foap B o200 b e
(0. 00246469 (297, 0 + I L&,
1 P 100 ¥ &58 e oo o o e e 2t e e o oo e e s5n sp st S50 s A5 a1 S50 10 a0 w2 1 s 1 S0 +3n s s 221 3 2 2 S 4 s 5 s s s . 0 0 a bk B
&0 ¢ A0 ) {0 WMELRW Y (30.0% 0 (000398 )

=

Rum # 2. e
(0.002669) (324,00 + R
T an 100 X HE6H . e oo e wre seos mare 2o e e see e a0 4128 e v s st e S50 22ve 20 s s 2o Sn S50 wen. 20 1St s e 2 SR e o e Lo s 1800 s 2 e B aAt 51 oo = 10% %
60 ¢ &0 ) (  SIT.76H ) (AD.09 ) (L D003SE O

4o 3 ‘ 1. a9
|
|
{




VIII. FIELD DATA



oL : Yo

o, 4 9 |. o3 1L’ 2 7 2 ] 2 h o~
Al oA < o ) o 09 ey |
o/l £/7% X <é | s2756) £/ [ /2 b ol p¢-o 4/
of £4 2 %) [ Y /£ A/ cl’ @/2 \ afle.ol
Y > X2 o2 oZ | rz 74| R/ ¢L- fo2 b | o7rsid PY
Py o f 2 o o4 | ¢¢ b8 2 C i o/ p oh 31.4 &
2/ p L1 °J o 2¢ ¢ 2 [ oL \a\w C a7 FTE 3
Py P = o8| 4s¢c¢ L ot | . cit C ok 1.5 ¢
e/ np 2z °? e | £ EX f/ L5 all =y adHl bl 7
oA| £€7| £S5 S e £Z/3 4 cC B L Y
ey o€ 7| _€°£ £ & 2/ 23 S/ c£ | ~~1 7 THFTEL P
Y] ok 2 c £ C YA 4 -/ L) 57 c el /b 4
o/ o¢ 2 £ ol 54 2L 2/ L/ 77 —~ rYRER >y
274 2k o £ n\v\mw&nb \\ '/ S P 2 bh79: 5 ) 7 (7
——— Q )
Jo Jo 3PBTIN0 WML | ¢ ocaur |ocHuw | B cur ‘utw(e) *ON
EONIAAT ISV AL Jo SAYEOA am|  (Ba) (81) FIL | Id AVEL
WO UISNAAINOO SETICH | YRIAW SO Xid WV TS | o "adl1d QuEH JTL WANOKRA | ONI'IdWVS
oA JEL SO Wrmal caWaEL TIIWVS S SO qNSSMd | ALIOOTEA|  MOMIS
., ] UOT309S SSOID YOeIs JO ITIASOS
Asdr-os “ON I T7 - dp jueTor3Fecy aqul I03td
(fe1-u) b um ‘oumssaid OTIEIS ‘ 22727 aonoed D
: TeTIore Ieuy aqoId e 377 d H 03
fo 4 (ugo) “utw/cu ‘ajey Y1 Y 2 33247 *ON xod X930
e/ furayes eyl oqod |___— [T <@ 7 -oN xog dTdues
/ Jvepq 9TZZON PIIRIFTRD "BAY / ‘oN ury
2¢ ' *ON UOTIEOTITIUSPL STZ2O0N 4l Hun»u\v?\v a3eq
o/ A (3F)u “abuer] aqoad ~\ \.\I. Jos T puIwW)/H aozexado
7ot | meot WM £z g ‘eamsSToN pounssy |’ —of i vTq4] uor3ecol
o 75 o/L]™ bs of sanssaid dfxsuoTed LT E
AR = g samgesRdiR], JUSTRN 2/ 72 Lm\\wiaxﬂ A ma&@. Juetd
NOILWOJ¥0D TYINIWNOWIANI NOOWWY .

Vv ‘. L o i o 3 . ... \ )



e

_4

Y oL 2 ol o/ “m.ﬂ.h\\ m.\ A o7 2 \u 2t to: 0/ 4/
o rtz]| oc| o7 198V -2 | o2& ez 13 R I
o/ o_& 2 o’ on/ P74 -2 P o2 I ol ho o/ «\.\
o/ o C 2 o<l R - & /7 ¥4 A o2 g priiec0 b ’
P/ o € 2 ¢ ov/ | s €%/ EW, 2 72 o274 3 /»}M
Yy > £ 1 £9 oo/ | ¢2te’/ EW, o o 21 € leh:2cidl £ ,
o4 £ €2 €8 A7 ¢co/ L/ A /2 c | h872) 5
04 g c €92 £ 6 ccg°’ 5/ E €’z c a\,..,\\ﬂhm\h
T = =7 | £ | 7877 =7 g7 | ~/7 Z (o574 )
o5 op 2| £7| o6 s/0 ’ 5 o=z < | eg/744 €
o/ of? ¢? 74 2/ £é P cF cs! < 1o/ pp4] 2
(1) (3) o 7 TIED (0ZW™) WY [(0fu vy 54V (4.)51] (84 -um) (uiw) ¢
iniL dN3L X08 INN10A 4NSSINd QVIH dwil 3y wr NI 1N104
$30N14NI 4RYS | (4,) dNIL JTNVS SYD N ) 4310 301340 ALIJ012A WvLs HANOVA INITdWYS| ISHIAVE]
/ *ON ISl Mﬂm,ﬂw FNOLLVIOT L LP-57 n\. JIVQ  ©3uod “300ys 3ol 1591 SUOTSSTWI NOJWY Y
_
T o 90-OdU# wdod - i\.\




\(

({
Q

o UOTROTITIUSPL STZZM |

L, (33)u ‘yabu21 3qoid

VILN
i

. g '9IMSTON paunssY
'/ aanssald OrIjaunIed
aameediR], ST

NOILVJ0dd0D TYLNTWNOYIANT NOOWWH

148
95 m

21 ] % | 955t «,_wf % g1 éza '(J
=L ooz 29 | DV el 9 & @cC & | 22¢/
T oo 9L | FU| =] Ve | o & el
sTT o027 92| 22| 8.5 [ =& el g | 2Tl Y
| | Pl Z9| or, 1 e AT AR R 5
ool | | [ TuW T & ep| G| 9] 2
SET oo &L | /| %l CC Lg| s¢c G l#a T L
Se| 99| | &|sc%l e %] ses| G| el 7
| % % Bo| Il 27 L[ scC v [efi30 €l <
Sy | 52| L | Bh[eh T 211 ¢ <ol V[ o F
o coz| <L ap| vi-! L7 Lo | &9 L [aCte Tl T
Q) cocl VL gg | £&ccl ) 2 o/ 1% 19,21 c A
o | X2 oL | OL|wEs PTI 6| oL % [g88eN i
do d, P00 | W@ | B TOCH UF | OCH Ut ER B -ut uTu(e)| -ON
NEENIINT ISV SEL o TAYTON am| (8a) (S1) FNIL | 14 AL
WO WISNSANOO SRTICH | SAIAW SW Xd IV TIANVS O “JdId adaH dEL WONINA ONT"IINVS
OAT dNAL SWO SErId| L TIINS S S NSSId XLIDOTIA MINIS
UuoTIBS 880D }oe3s Jo oTIesyos
—5 Ligr-os N T 5L do weIo13zecd &N 33Td
~ (g1 °ut) b1 um Teamssaid OTIEIS D! O/ 10300 D
oL &%@%ﬂ»ﬁﬁ#ﬁ st | TZZEIE) ETT— o 2ot T
. I‘lﬂ.ﬂkwﬁﬁmgﬁﬂﬁm-.\i Q > oN xog oTdumes
«ut) ~7 ‘W@ ST2ZON POIRITTED "BAV | 4 ,_"ON uri



I

o1 ose | A% Q| &eaa vy | wl | agc| & | scaf ¢/
&y vl | 0%l o\l (c:¥ V1] bl | ce G | el 7
i34 sbe | ag| il €9 Tl g &8 g gL 2] v/
</ e O& AR | P4 V- 24 ‘m A o
TEwE gl A el A 0h| &E| S ek &
L[ Cvp| E | U 6L e B we|l Sled] L
oL ol 8L T CLCs oc &1 o« G |€LEl 9
o | Ge| ez| &/ LIS e S| <@y & | e &
b <7l & | & LLbbl LT o oul ¢ [#sel &
o Gpl | ol LU Y | o | e & | < S
/2 [ 2L v | <oy ST [ OF L5 | Foa iﬁm EE T/ ¢

(1) (4.) 180 u (g W) wa () WY [(odn'un) 4y | ~*(4.) 51| (38UD) (viw) e

il dN3L 109 JRNT0A JYNSSINd GVIH dNil 3y wr INIL 1n10d

SININI J4RYS | (4,) dNIL FVANWYS S¥D ) k) 1310 3380 ALIJ0NIA WIS WINOVA INITNYS | IS¥IAVYL

CON ISiL

“100ys 3oy 1sa1 suotrsstwd NOJWY Y

99 -

-

&MQ: 1IV0T [ B 2L diva “3uod

90-03d# waod



| - -
of | 9| K| EYLLiH T o &2y 21 <cg /A
oL | &<zl bgl zQl| S/ Qr & Jﬁlw% ) I RANEEE
% | S5C| f8 iwo\ 5o &%/ 2T S& | B | o [€&.0] )
Qb e Z& | 4 6504 kor.\mﬁ eH | “vC| AN 962 Y
oo | el c&| @e il 9¢ T ol A |kl b
Qy, =Y 2 XL o8l o g | &gl 9 1% £
S e e - ) I I I Fgf L
Qe[| & @& /v e & | *2| o | %
Q| w2 KL Mol <z| ceg| @] 9 |’ 4
ST e o8| ca |kl b &4 wel 9 <l v
<l gHC K Q9 bz Tl 9] o | Qgl|l 2 |&:& 9
e S| | ve|wiaLl 2] | | & | &l C
o | SFZ| B | & |1x% B & | D & |uir 1 (Y
EA d, PR0 | 3PUL muu 0%H Ut | OCH U , B -ut “Ura(e)|  ON
TEONTdWT. ISV L Jo . TNYIOA YN (8a) (S1) FNLL | Id AWEL
YO TASNINOCO UEYICH | SHISN SW RiId IV TIIWNS PO °4JId QEH dWELL WNOORA ONTIANNS
OAT AL SWO YAITId| *dAEL TIINS SO S RINSSNd XLIDOTIA MONIS .
UoT3O08S S80I IS JO or3RuRYyOS
— 95 47-9.5 °‘ON IITHd bl dp JUSTIT3IIe00 Baqnl I031d
e o e | 5 L por— o
— T SL .
e e TP
: e ey tzzn [ bl | T e
4 C/f [ v (33)w ‘YabueT 9q0Id | v UL AL I03e39d0
A w,o..oo wwowonmﬁwﬁmgﬁo_uaﬁ h.\ﬂﬂtlk TR V] .
oo, | = axmqerediB], JUSTAUY 2"

NOIIVYOJd0D TYINIWNOUIANA NODHWY

S QK\SWW \P ql VMJ JueTd



B | | B[ &9)| T8 A K2 | | o Eerg] @
T Co&| 08| &7\ ¢k 7l v | $&° 2 grel o
<L | Gee| %] & awliC Ol & | &c| 9 | KngV
an | evp| 28| T LTyX el %] @l o QAG[ b
| ¢ Bl W] 909 ' F o0 | 2 [&Olg] €
v el 8| al\[Lb-"%E Tl & | | A | o b
&t §sz ag| L\ 58 ¢ Frl & e 2 gfPLl @
T scz| DF Il fF g WL | & = | 2% =
2t QG 5g | oll] &8 Ll & @p| & |X<Fe b
| @@ B 9 g, 20l ¢l | o | ost] @ ¥ ¢
b @b b€ | Q| L/-Gb/ b GG ar | o) 1€l C
(1) ) o vt (g1 WA (OTW™¥) WY JiotH w) >4V (3. 51| (31 ‘v | (ww)e
dnilL dn3l 08 INAT0A 3YNSSINd aviH dWil 8y o INL IN10d
30NN TURYS | (4,) dWIL 314WYS S¥D s¥) "§516 31340 ALN0VIA Wvis WANDVA INITdWYS| ISH3AVEL

M. “ON &mmhéa:agg r\w\&v 4ivq "3uod ¢3100ys Jop 3591 suorsSSIWd zcosdx
W )

90-OdU# waod-



IX. CALIBRATIONS
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METER BOX CALIBRATION DATA AND CALCULATION FORM

Date J_'s/’ g7

(English units)

Meter box number c /‘ f’f'l.

Barometric pressure, P, = 830.07 in. Hg Calibrated by
Gas volume Temperature
Orifice |[Wet test | Dry gas | Wet test Dry gas meter
- manometer | meter meter meter Inlet |Outlet | Avg | Time
sezz;;ng v, V), (t), (tdi). (tdo). (ty),] (€, ¢ -
in. H0 | £ £t oF | °F | °F °F |min S RN
0.5 5 15‘3,9.‘5\ ﬂ Yo ¢ 7 xS ,1,'.*‘ [ozo™ I.C‘/
1-0 > ‘""j&.‘ﬁ 11 o ;fﬁ 5295 |r:d8fors T {167
1.5 10 "';f.bf{ 437 ! 7 £270 |00 rdlioref |1 &
‘ 2.0 10 |
3.0 10
4.0 10 |
| avg o175 | 1. LR
riedl BV I MU Py(ty + 460) s = 0.0317 AH {(tw + 460 O] :
10| 13-6 1y (p o+ Sy @ +w0)| B, (ty *+ 460) | Yy
0.5 {0.0368
: 1.0 |0.0737
1.5 }0.110
2.0 {0.147 o
3.0 10.221 -
. 4.0 10.294 )
2 Ifdthere is only one thermometer on the dry gas meter, record the temperature
under t

d

Form #REC-02

Quality Assurance Handbook M4-2.3A

(front side)
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date f"_’-f"f7 Meter box number _é_;_/é_ff___’: .
Barometric pressure, Pb = _30,1 4 in. Hg Calibrated by /,//3’('
Gas volume Temperatures
Orifice Wet test | Dry gas [ Wet test Dry gas meter .
manometer | meter meter meter Inlet |Outlet | Avg |Time
setting (vw;. (vd;, (100 | (2g 2|t D | (50,1 €O, o | e,
in. HZO ft ft °F °F °F °F |min in. H20
6.5 > qq'o,aoa-‘“ 7% qf/ov 707{ 71,5/ 11"".{ fo19d | 1 6¢
1.0 5 I""':‘idﬂ 7% ,o"/’o’{ 70{" QL"’{ ﬁ'-‘l{ o609 | 1 €7
1.5 10 pl5'1‘i_pb 5z "71'5 {d’p ‘l"“'{ ‘4'."‘ poadd 1/ 73
2.0 10
3.0 10
4.0 10
AVR 1) orid (1019
poiodll B~ B Vy Pplty + 460) sie. = 0:0317 oM [(‘w + 460) (T
H20 13.6 i Vd(Pb + i%_) (tw + 460) 1 Pb (Ld + 460) Vw
0.5 0.0368
1.0(0.0737
1.5]0.110
2.010.147
3.010.221 T _
4.010.294
2 Ifjthere is only one thermometer on the dry gas meter, record the temperature
under t

d’

Quality Assurance Handbook M5-2.3A (front side)



g

- Date

(33)

s, 8- 5 5

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Thermocouple number /2 /4"‘; /oo (/'-r

Ambient temperature Z3. 4 oc Barometric pressure Jo /¥ in. Hg

Calibrator ZAX{ Reference: mercury-in-glass L~

other
- Reference Thermocouple
Reference thermometer potentiometer Tgmperatureb
point Source? | temperature, temperature, difference,
number (specify) °C °cC %
[t -
’ 75 °F 79 o o /&
/4 Ambrest
1— < [~ . <
A coclet | Lpep | 5P | e e
//”A/f/"f
'.( - .
c /a é/(l’f 0 Z
° )
—n" SO
$27-%7 | O/

a . .
Type of calibration system used.

°C + 273) - (test thermom temp,

b[iref temp,

ref temp,

°CcC + 273

°c ¢+ 273)} 100<1.5%.

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

{ .

_ Date 5- /G- F /é Thermocouple number /'/o{ A ¥
Ambient temperature _2Z J °c Barometric pressure J<-/Z in. Hg
Calibrator (‘i*? Reference: mercury-in-glass 'b//

other

_ Reference Thermocouple
Reference thermometer potentiometer Temperatureb

point Source? | temperature, temperature, difference,
number (specify) °C °C %
# Ao,//nj Joe € o0 € c)/,
water
< 2 {"C’ i/ Gc
/) %I/l’(ﬂf ¢3 <¢ ‘ < / /
. -— » a—— Ov_’
i ‘f—?ﬁ—q’? S0 >0 / 0/5

aType of calibration system used.

b .
[Lref temp, °C + 273) - (test thermom temp, °C + 273
ref temp,

°C + 273

l] 100<1.5%.

Quality Assurance Handbook M5-2.5
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibt_'acion

Probe No. 44 Probe Length 4’

Date of Calibration y2-/fF-¥ & Signature /J 4. ;4/6&«41&.

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

_—
&
N

4 - 6 )
Form No. EED-17-~2 PROBE HEAT SETTING (%)

e m— - — et ——
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(36)
PITOT TUBE CALIBRATION DATA

k\ Calibration pitot tube: type f; size (OD),Jég_ 1D number_ﬂj{

Type S pitot tube ID number L{L*
Calibration: date |= g-%r1

Co(std) = = ]
performed by X, / '@f;" g

A-Side Calibration

Apstd’ Aps' b
B cm (in.) cm (in.) Ch(s) DEV.
H.0 H.,0 P
2 2
.93 ], 5 .15 L 61
J7‘/ 18 80 ot
T (.3 79 , 00
Average
79
B-Side Calibration
Apstd’ Aps' b
cm (in.) cm (in.) C DEV.
H.O H.O p(S)
2 2
K> - 73 . 0!
29 1 1< . 80 o
e 1.3 .74 .00
B Average
J 719
Ap
aC = c std -
p(s) p(std) ——Aps
b _
- DEV = - .
Cp(S) (must be <0.01)

Cp(A) - Cp(B)

(must be <0.01).

Quality Assurance Handbook M2-2.5
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/2-/7-7 6

(37)

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Thermocouple number 4 o (4 ‘)

Ambient temperature 2/./ "¢ °C Barometric pressure 24. 7& in. Hg
Calibrator gééx/ Reference: mercury-in-glass i
_ _____ other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C %
# ﬂmb,en-{‘ 20°F —20°F
2/ (% 2/ ( ‘e Q€
T cF
6 2 ° & 5{ ©F 0',
a)ﬂ‘((’r‘ ,.1 ' . @
,60[/lﬂ_j Y e
Q 217 F 'L/‘l F l
:‘Jafer oC - - ©
toc /09.? C
/6 I/rr'ﬁ o <
D ° Zt-/'-/ F 1_9"‘/ F
o, . —el
,/7.7 c /23 3 ¢
E Arbrent 0'/
4- 25-7 go 'l </~ v
aEvery 30°C (50°F) for each reference point.
Type of calibration system used.
C[Lref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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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 200 asphalt plants. He 1is 43 years old and a
graduate of the University of  Mississippi  with graduate
studies at Memphis State University and State  Technical

Institute of Memphis.

Ken Allmendinger - Team Leader

Ken Allmendinger has been employed with RAMCON for three
years. He has sampled over 100 asphalt plants with
extensive training in Methods 1 through 5. He is
qualified as a team leader and has current certification

as a V.E. reader.











