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I, INTRODUCTION

On July 31 and August 1, 1986, personnel from RAMCON
Environmental Corporation (REC) conducted a source emissions
test for particulate, SO0 & SO3 emissions compliance at
Bituminous Construction, Inc.'s Astec drum mix asphalt plant
located in Crofton, Maryland. RAMCON personnel conducting
the test were Ken Allmendinger, Team Leader and Shawn
Greenwood. Kim Rea was responsible for the final 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. Allmendinger and Ms. Rea.

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

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 Maryland are specified in
C.0.M.A.R. 101806.03.

Mr. Craig Holdefer of Maryland's Office of Environmental Affairs
observed the testing conducted by RAMCON.
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TABLE 1

SUMMARY OF TEST RESULTS
July 31 & August 1, 1986

Test Grain Actual S0O9 503
Run Loading Emissions Emissions Emissions
LC3TE 0.03 gr/dsef 8.4 1bs/hr 0.060 ppm 0.0 mg/m3
G340 2 0.03 gr/dsef 7.5 lbs/hr 0.120 ppm 0.0 mg/m3
L5373 0.03 gr/dscf 7.7 lbs/hr 0.060 ppm 0.0 mg/m3
[oxtz ]
TN Ave.  0.03 gr/dsef 7.9 1bs/hr 0.080 ppm 0.0 mg/m3

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/dscf emissions limitation set by US EPA
and meets the .03 gr/dscf emissions limitation set by the State of
Maryland. The plant is also below the 35 mg/m3 S03 emissions limitation
and the 500 ppm SO9 emissions limitation set by State of Maryland.
Therefore, the plant is operating in compliance with State and Federal
Standards for particulates and is in compliance with State Standards for
509 and SOj3.

1. 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: The filter from test run three was
inadvertently contaminated and the final weight cannot be reported. The
test results of runs one and two have been reported accurately.
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C. Sampling Site: The emissions test was conducted after a
scrubber on a round stack with a diameter of 57". The
sampling ports were placed 30" down (0.5 diameters upstream)
from the top of the stack and 120" up (2.1 diameters
downstream) from the last flow disturbance. Twenty four
points were sampled, twelve through each traverse for two
minutes each.

Points
on a Probe
Diameter Mark
1 *7,2"
2 9,.8"
3 12.70
4 16.1»
5 20.3"
6 26.2"
7 42.8"
8 48 .8" 3on
9 52.9n
10 56.3" R
11 59.2%"
12

61.8" _?{__ O

Measurements include a

6" standoff. | g 570 y

120"
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Iv. THE SOURCE

Bituminous Construction, Inc. employs an Astec drum mix asphalt
plant which is wused to manufacture hot mix asphalt for road
pavement. The process consists of blending prescribed portions of
cold feed materials (sand, gravel, screenings, chips, etec.) uniformly
and adding sufficient hot asphalt oil to bind the mixture together.
After the hot asphalt mix 1is 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 coal and natural gas to heat
air to dry the aggregate, and the motion of the rotating drum to
blend the aggregate and hot asphalt oil thoroughly. The air is drawn
into the system via an exhaust fan. After passing through the
burner and the mixing drum, the air passes through a high efficiency
scrubber. The scrubber is manufactured by Astec. The exhaust
gasses are drawn through the scrubber and discharged to the
atmosphere through the stack. The design pressure drop across the
venturi is in excess of 8 inches of water. The particulate matter,
which is removed by the scrubber is fed into the scrubber pond
where it drops out of suspension.
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Aggregate bins: Virgin and recycled aggregate is fed
individually into each of the bins by type. It is metered onto
a conveyor belt running under the bins to a shaker screen.
The proportion of each aggregate type is determined by the job
mix formula and pre-set to be metered out to meet these
specifications.

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

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

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

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

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

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

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

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

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

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

Mineral filler system (when used).

Burner fuel storage (when used).

Stack.
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DATA SUMMARY

Plant
Manufacturer of plant ﬁa'{"e&
Designed maximum operating capacity QOOTPH e l $ moisture.

Actual operation rate &90 TPH @ 4§ $ moisture.
Startup date '3LI ! 777 .
Type of fuel used in dryer G’&.SJ 011‘ COQI .

: L4 BE4

Quanity of fuel consumption .

Aggregate
Name/type of mix ﬁf .
Percent asphalt in mix 5 :2 o/n %.

Temperature of asphalt . SOoo .

Sieve/Screening analysis: % Passing;

.1" QjZiQ 3/8" 8570 2L ~58%

376 93% #4_ 17%__ 150 /{0
172" _89% 13 48% #2'00,_'1‘[__.

Scrubber Control System

Manufacturer ﬁﬁ‘ 7’73 O .
Type; Venturi l/ ; Wet Washer ;
Spray Booth ; Other .
Water line pressure | psi.
Pressure drop across system /é ” psi.
Gallons per minute through system 250 .
Water source P@A)d (i.e., lagoon, pond,
etc.)

Number of spray nozzles DZ .

COMPANY NAME ézﬁﬁﬂ rous ( ;»’:i ,_I:JQ
COMPANY REPRESENTATIVE 3k)b SA@Q,L)Q()Q,

6>)/[Eé - o
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PLANT DATA

on J}lrucnt[ad Lac :
©))fe  pHONE +.3)-55/-97%7

Ly ot s Lo

PLANT MODEL # -2

COMPANY NAME
COMPANY REP.
DATA SOURCE
PLANT LOCATION
PLANT MFG.

Z/ %ﬁ//m})&u. <
@ 1)00g DATE

C PLANT TYPE /ol

MIX SPECIFICATION # ST OIL SPECIFICATION # % (hs 703 Cw )/
— Fuel 0Oil __ __ Venturi
Nat. Gas¢”] __Baghouse
Time Propane__| Burner Liquid Mix Pressure
24 Hour Coal &~ Setting |Aggregate ] Recycle | Asphalt Temp. Drop
30% 7% TPH TPH TPH OF lxvmvct;es
2:35 2. 12357 /4251290
950 25 [ 7 " 200°
[0:1S 4 290° | I
/0.30 3z 00°] /
1049 3 2906°1 / i
/)00 3 29571 /67
/i 3% 290° 1 )17
130 i 5002 )]
1) 3% 29510
9:00 3 275 1S 129071 /6"
)5 I 275 I3 12957167
.30 3 275 /S 1290°] 14"
94 Fiz | LTS5 1S 3007 J4"
.00 3 275 15 1295°] /4"
Jo.15 J 1275 15 12957116
10.30 K 275 15 130071 )L

DL, O #4N0A
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PLANT DATA

COMPANY NAME Ag/‘/vm/n)oa{ &A)Sﬁ)ruc%. 24 _Jwc .
comPaNY REP.Sohy Sherusosdbate 8 /, /84 PHONE # S51-979.3

DATA SOURCE

PLANT LOCATION Cro Flonw PlaF
PLANT MFG. ggﬁzc PLANT MODEL # 74-0.24/ PLANT TYPE

MIX SPECIFICATION # BT OIL SPECIFICATION # % Gus 70 cm-/
—fen %ot o
Time Propane__ | Burner Liquid Mix Pressure
24 Hour Coal _~] Setting | Aggregate | Recycle | Asphalt | Temp. Drop
3o% 70% TPH TPH TPH OF ll;vcl:es
1100 3 L75” 15 12959 )¢
1S 3275 15 12957 )& |
/.30 31275 1S 1295° 14’
1S 31275 IS 12907 i5™
| 2. 00 3 275 [ S 12952 é' |
JA LS J 275 L5 |300° ]
[2.30 J 27S /S |R25° é”
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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 Mode! 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

I. Field Preparation

A.

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

Filters are removed from their twx 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 1I, C and D). After
dessication, the filters are reweighed. The final weight is recorded
in the lab record book. The filter pick up weight is calculated and
recorded also. This procedure is repeated for all filters used in the
field.

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

SILICA GEL: The sealed silica gel jars should be reweighed on the
triple-beam balance and their weights recorded as shown on previous
page.
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PROBE RINSINGS: In all tests, a probe wash-out analysis will be
necessary. These samples are returned in sealed Mason jars and
consist of A.R. 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 105°C 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 II 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 aralysis prior to testing will insure that the quality of the
acetone to be used will not exceed the .001% residual purity
standard.

SPECIAL NOTE

When sampling sources high in moisture content, (such as asphalt
plants) the filter paper sometimes sticks to the filter holder. When
removing the filter it may tear. In order to maintain control of any
small pieces of filter paper which may be easily lost, they are washed
with acetone into the probe washing. This makes the filter weight
light (sometimes negative) and the probe wash correspondingly
heavier. The net weight is the same and no particulate is lost. This
laboratory procedure is taught by EPA in the Quality Assurance for
Source Emissions Workshop at Research Triangle Park and is approved
by EPA.
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WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE

The Sartorius balance is accurate to 0.1 mg and has a maximum
capacity of 200 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 fuli
release position. The lighted vernier scale on the front of the cabinet
should align the "zero" with the mark on the cabinet. If it is not so
aligned, the adjustment knob on the right hand side (near the rear of
the cabinet) should be turned carefully until the marks align. Now
return the beam arrest to horizontal arrest position. The balance is
now "zeroed".

To weigh an item, it is first placed on the pan. And the sliding
doors are closed to avoid air current disturbance. The weight
adjustment knob on the right hand side must be at "zero". The beam
arrest is then slowly turned upward. The lighted scale at the front
of the cabinet will now indicate the weight of the item in grams. If
the scale goes past the divided area, the item then exceeds 100 g
weight (about 3-1/2 ounces) and it is necessary to arrest the balance
(beam arrest lever) and move the lever for 100 g weight away from
you. It is located on the left hand side of the cabinet near the
front, and is the knob closest to the side of the cabinet. The
balance will not weigh items greater than 200 grams in mass, and
trying to do this might harm the balance. Remember -- this is a
delicate precision instrument.

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

In general, be sure that the beam is in ™arrest" position before
placing weight on or taking weight off of the pan. Don't "dial in"
weight unless the beam is arrested. The balance is sensitive to even
a hand on the table near the balance, so be careful and painstaking
in every movement while weighing.
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LABORATORY PROCEDURES FOR SO9

Pour the catch from impingers two and three into a 1000 ml
volumetric flask. Bring the solution in the flask up to the
required 1000 ml volume by mixing it with deionized distilled water,
then mix thoroughly. Pipette a 10 ml aliquot of sample into a 250
ml Erlenmeyer flask. Add 40 ml of isopropanol, 2 to 4 drops of
thorin indicator and titrate to a pink endpoint wusing 0.0100 N
barium perchlorate. Repeat the titration with a second aliquot of
sample and average the titration values. Replicate titrations must
agree within 1 percent or 0.2 ml, whichever is greater.

Prepare the blanks by adding 2 to 4 drops of thorin indicator to
100 ml of 80 percent isopropanol. Titrate the blanks in the same
manner as the samples.

LABORATORY PROCEDURES FOR H2S04

Pour the contents of the first impinger into a 250 ml graduated
cylinder and bring the volume up to 250 ml with 80% isopropanol.
Transfer the contents to a storage container and add the filter.
Shake the container to coat the isopropanol solution on the filter.
If the filter tears, allow the fragments to settle before taking a
sample. Pipette a 25 ml aliquot (100 ml aliquot is too large for
these particular samples because of the strength of the solution) of
this solution into a 250 ml Erlenmeyer flask, add 2 to 4 drops of
thorin indicator and titrate to a pink endpoint using 0.0100 N
barium perchlorate. Repeat the titration with a second aliquot and
average the titration values.
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SAMPLE ANALYTICAL DATA FORM

Relative humidity in lab ’»/ 9 Y

Sample Location > p_,('un:t" Density of Acetone (pa) .7852mg/ml
Blank volume (V) 200 ml
Date/Time wt. blank 8‘4‘8 (o Gross wt. q 484 Q“LI{)7 mg
pate/Time wt. blank 8-5-8(, Gross wt. o)
Ave. Gross wt. (—78‘0/—/0] mg
Tare wt. 78 OL/OL} ng

Acetone blank residue concentration (Cy)
Weight of residue in acetone wash:

Weight of blank (mgp) ,QS ) 23 ng

(Ca) = (Map) / (Va) (pa) = ((»200!/ mg/g)

Wa = Ca Vaw Pa_= (00000i) (70w )(.7453) = (an3 )

Fun § ! Pan # Z | Run $# 3
Acetone rinse volume (Vgy) ml <20 Z oo 200
Date/Time of wt 8-‘4»8(2 Gross wt g C?(:HOL’O Q‘hgbﬂ,f) JOO,Q:!iai‘
Date/Time of wt 8+ S5-8 (» cross wt g 96,4046 [94.8660 [100.5493.
Average Gross wt g 6. 4040 94,866 2 100, 3493
Tare wt g ‘ 3 10 qLLgO | 8 004%/9
Less acetone blank wt (Wa) ¢ L0003 |.0003 |.0003
Wt of particulate in acetone rinse (m,) g 07067 | . O64H ] .Cé11
Filter Numbers 3 11 3C - 102~ 7 - [e3 1]
Date/Time of wt 8-4-8@_ Gross wt g Lol 1.97170 1.579/¢
Date/Time of wt §-S - Gross wt g O7l ] 1.5768 1.5788 |
Average Gross wt g Sz 15769 1.5790
Tare wt g 5188 1,.5220 T
Weight of particulate on filters(s) (mg) g O5M1.0549 1.0 5@1*
Weight of particulate in acetone rinse g O767 1.06481 1,067
Total weight of particulate (my) q A Q.q [ | [?O g 433
Note: In no case should a blank residue greater than 0.0l
mg/g (or 0.001% of the blank weight) be subtracted from
the sample weight.
Remarks
Signature of analyst']gﬁv_ [8(0\, Signature of reviewer d L ,/b‘/"ﬁ(
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Form REC#8

Plant Location ﬂ%,‘. \; . /2)

SAMPLE ANALYTICAL DATA FORM

Relative humidity in lab 49 3

Sample Location }Z(mct" Density of Acetone (pa) .7853mg/ml
Blank volume (V) 200 ml
Date/Time wt. blank g’#ﬁ b Gross wt. quQ%7 mg
Date/Time wt, blank 8-5-8( Gross wt. )
ave. Gross wt. 98,0407 ng
Tare wt. 78 OL/OL} ng

Acetone blank residue concentration (Cz)
Weight of residue in acetone wash:

Weight of blank (mgp) , (( ){2:5 mg

(Ca) = (Map) / (Va) (pa) = (#000!} ma/qg)

Wa = Ca Vaw Pa = (0ocwor) (700 )(.7853) = (an3 )

Run # ! Run 34 Z2 | Run#3
Acetone rinse volume (Vay) ml <00 Zoo 200

Date/Time of wt 8-‘48{@ Gross wt g 96 4040 114, 2103 100,549 3!
pate/Time of wt & - S-8 (b cross wt g 96,4046 (94,8660 {100.5493.
Average Gross wt g 194,40 94,8566 2100, 5493]
Tare wt' g 903170 194.3012 [l00.48/9
Less acetone blank wt (Wa) 4 L0003 |.0003 [ .0003 |
Wt of particulate in acetone rinse (my) g G767 L .O641L 1 .C671 |
Filter Numbers b G C -1 =" 163

pate/Tine of wt g-4-8(, Gross wt g i 1.91710 1.5791
Date/Timeofth-S-ag'e Gross wt g .SZZZ J_S_M___,m
Average Gross wt g L5712 11,5769 S190 |

Tare wt g D188 1,820 | L L7
Weight of particulate on filters(s) (mg) g OS5 ] .05 0562 |

Weight of particulate in acetone rinse g O 7(07 \ Q(QLI | ,Q6 7[

Total weight of particulate (my,) g9 : /;lq [ | L?() ‘ / 233

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

the sample weight.

Remarks

- <
Signature of analystjgw\\, fez(l_, Signature of reviewer c/
,-
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SO, { H,SOy ANALYSIS
(Method 8)

Plant RCF Dateél;gajﬁ\ < /' /784

Audit Samples

iy
Audit Number

Vsaln (m1)
Vg {ml)
N ' (N) - , k&
V¢ (ml)

Vm(std) (dsem)
Cs0, (mg/dscm)

K = 32.03 mg/meq

-%f H‘ZSOg, Analysis for Impinger 2—4&—3—Combimred: 1

‘ Run Number 1 2 3 Blank
A B A B A B A B
I Vsoln (ml) 2 1270 | 365 | 365 | 344 | 344
| Vg (ml) /0p /00 o 100 (oo | 100
N (N) 00105 | 0.0rp] Q.%o {O.0/00 | 0800 | corey
Vi (ml) V2 0 o o o o o o

Vm(std) (dsecf)
Cso0, (1b/dsct)

K3 = 7.061 x 1075 1b/meq

s / ’
Analysis performed by:¢ZZ/1k-j£ ﬁbﬂz.;/ Approved by: %@
/ 7
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SO ANALYSIS

(Method 8)

Plant [QCL Date c?g;;z‘et"zé /704
Audit Samples
Y
Audit Number

A B A B A B A B
| Vsoln (mi)
AN {ml)
N (N)
Vi (ml)
[ Ym(std) (dsem)
Cs0, (mg/dscm)
Kg = 32.03 mg/meq

SO9 Analysis for Impinger 2 & 3 Combined.

Run Number 2 3 Blank
A B A B A B A B
Veoln (ml) looe | jope | (o0 | Jvop | lppe | 1000
Va (ml) 10. 14 o 10 1o )
N (N) .01 o 2.0 |o.otoo ) S.0t | 20100 | 0100 | s
Vi {ml) 0 3 0.3 o4 (o4 |e3 o3 o jo
1
v d4)  (dsef)
Cso, (1b/dsef)
K3 = 7.061 x 10~5 Ib/meq
7 4
Analysis performed by:_ Zﬂ % ﬁqg Approved by é/ (“M

T TN Wl AU T n iy - oy o sd - - -

7

4

J

ey e -



VIil. CALCULATIONS



(18)
Nami s BLCLT
LOCATION: CROFTUON, MARYLAND date /R8BS BAOL/BE B/OL/BG
SUMMARY OF TEST LAaTA RURN # 1 RUN # 2 RUN H 3

SAMPLING THAIN DATA start 103164

finiak R A N

11:01
12:17

ovd)
< G
PR

-

i

3
<

-
3

1 Samptiing time, minutes 1=} P2 72
2 Sampling nozzle diameter, in, ln LA0D Vo L300
3

Sampling nozzle cross—-sectional avea, F+°7 fn Lagnnel Loooned LB00u91

0
T
Lo
e}

=

ITeokinetic wariation I G9 1o2 102

Saaple gas volume ~ meter conditions, cf. Vi Sl , Ty oS4 51 58.38

&

Average meter tempevature, °Rr Tm 567 561 573

Average oviface pressure drop, in.H,0 AH 2,29 1.95 2.2

o0 o~ O

Total pavticulate collected mg. Mn 129.1 119,60 123.3

VELOCITY TRAVERBE DATA

9 Stack area, fi© A 17.2 17.2 17.2

10 Absolute stack gas pressure, in. Hg, Pe 30,94 21.02 31.02
11 ®avometric pressure, in. Hg, Phar 30.%94 31,02 31,02
12 Average absoclute stack temperature, R Ts Gl &H3E HU0

13 Average “\/svelocity head , { Cp= .83 ) TN/AF LBy Lk A7

W Average stack gas welocity v, 4 seco, W 43 L W2
STACK MOISTURE CONTENT

1% Total watey cotlected by train, ml. Vig 33,0 WSW, D H&5. 8

"

s Moisture in stack gas, % Bus 26 .3 284 28.0
EMISSTONS TATA:

17 Stack gas flow vate, decf/hv., (000's) Qed 1, 684 1,530 1,507

18 Total particulate concentration, gov/dsof Cs L0348 AR 0337

12 Total particulate emissions Ibehy E 2.4 FA 7.7

20 Total 50 concentration, lhe/decf E' LODDOOG LOoanol .gonaaa

21 Total 8O, emissionsg lbhe hr E 6 Ll 61

ORSAT DATHA

22 Pervcent C02 by wolume coz &0 S0 S0
23 Peyeent 02 by wolume gz w0 SN .0

2 Pevecent {0 by wolume o ] L Rt

25 Peveocent M2 by volume N2 2%, 0 35,0 9500



Iry Gas Volume

Vatstdy = Vg

Wheve:

Vm(s’(d)

(19)

o>
v g
i

[~

17,64 R Y V

in.Hqg,

= Iry Bas Volume measured by meter, cu.ft.

Pbar = HRarometric pressure at oriface meter, in. Hg,
Psfd = GStandard absolute pressure, (29,92 in. Ha.)
Tm = Absolute temperature at meter R
Tsfd = Standard absolute temperature ¢ 528°R)
AH = Average pressure drop across oriface meter,in.HQG
Y = Dry gas meter calibration factor
1X.6 = Inches water per inches Hg,
N 2.29~~
Run # 1 vm(std) = 17,84 (1.01)¢C 58.74) (30.94) + ;5?;
""""""" 567
1.95
Run # 2 vm(sfd) = 17,64 (1.01)C 54.51) (31.02) + ———m
13.6
m~~_ummggz_“mm“
a 2.23-—
Run # 3 Vm(std) = 17,64  (1.,01)¢ 58,38 (31.02) + I;T;

av3

Iry Gas Volume through meter at standard canditions, cu.ft.

97.16 dscf

33.71 dscf

= 56,36 dscf



(20)

Total contaminants by weight: "GRAIN LOADING'

Particulate concentration Cs gv . /dscf,

' T M 1
c, =] 0.0154 3T v
mg v

Where:
C = Concentration of particulate matter in stack gas, dry basisg,
s covvrected to standard conditions, gy, /dscf.
Mn = Total amount of pavticulate matter collected, mg.
vm(std) = Iry gas volume through meter at standard conditions, cu.ft,
; - sy 9 L129.1 - - ) .
Run # 1: CS 0.0154 ng S5°72 D348 gy, /dscf.
, to ey 9% J119.0 = ' de
Run # 2: C5 = 0.0154 ms 3757 = 0341 gvr./dscf.
' - 123, 3
Run # 3. c = | 0.015y ¢ ~1g3. 3 = L0337 gr./dscf.
5 mhy ad, 36



Iry molecular

Where:

Run # 1.

Run # 2.

Run # 3.

Ma

weight:

(21)

= 0.44(XCO,,> + 0,32(X0,) + 0.28C%CO + ZN,).

vy molecutar
Percent
Percent
Percent

Percent

nitrogen by voltume

carbon monoxide by

weight, lb.,/lb.~motle,

oxygen by volume (dry basis).

Ratio of O, to N, in air, v/v,

Molecular weight of
Molecutar weight of

Molecutar weight of

il

0.44¢ &.0%Z ) + 0

i

o.uu¢ &6.0% ) + 0

0.44¢ 6,02 ) + 0

it

{dry basis).

carbon dioxide by voltume (dvry basis),

volume {dry basis),.

N, or CO, divided by 100.

D, divided by 100,

L

CO., divided by 100,

32¢C 9.0% > + 0.28¢

32¢ 9.0%Z ) + 0.28(¢

C32¢ 9,07 ) + 0.28(¢(

0% + 85,072 ) =

L% + 85,

JO%Z + BS, 0% ) =

29.3
lb./{b,-mote

29.3
lh./th,~mote



Water

ucs’rd

Usgstd

Where:

0.04707

0.0u715

Weetd

wsgsfd

Run # 1.
Run #

LX)
=

Run # 3

vapor

i
i

i

(22)

condensed

h p,R T, o _
Vf - Vi HEM”Mriﬁiglw = 0, 08707 Vf VI
W tetdd L L
T o R T, .. N
W - W, e ol I TS ST BT
W (std)

Conversion factor ft?/ml.

Conversion factor ft?/g.

Volume of water vapor condensed (standard conditions) scf.
Volume of water vapov collected in silica gel
Final volume of impinger contents, ml,.

Initial volume of impinger contents

LDensity of water, (0.002201 tb/ml).

Ideal gas constant, 21.8%5 (in.Hg.)(cu.ft./lb.—mole)(”R)

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

Absolute temperature at standard conditions, 528°R.,

Absolute pressure at standard conditions, 29.92 inches Hag,

= 7077 1425 = e

vwc(std) (0.048707) (425.0) 20,0 cu.ft

vusg(sfd) = (00,0471 ¢ 8B.0) = cu.ft

v o = L0,04707) (BL5,0) = 20,9 cu.ft

wclstd)

Vusg(std) = {0,04719) ( 9.0) = AU oculft

Voo = (0, 04707) (KED. ) = 21.6 cu.ft

weistd)
= (0,0m721%) ¢ &, 3 cu.ft

wsg{std)

(standard conditions)



. Vwcstd i wsg_ 4y 100
Moisture content of stack gases: Bus = *Gwzmmuw_x_na::*-m_w:_a _________
“igtd WE9ctd M std
Where:
Bus = Proportion of water vapor, by volume, in the gas stream.
Vm = Iiyy gas volume measuved by dvry gas meter, {dcf).

we = Volume of water vapor condensed corvected to standard
std conditions {scf).

wsg = Volume of watevr wvapor collected in silica gel corrected to
std standavd conditions {(scf),

Run # 1. R e X 100 = 26.3 %
ws

Run # 2! B = e X 100 = 28,4 %

= ot et et G S 304 Sets i me et e Sen tem SeeS TS Tmie WS S S RS e A S Sast Hhee e M e Tem Sesh Smma ims e S Sak S s AL W s sare e Ams eire AP Sees eme Foms i WA mnd e Srme Saan S50 SRS et e b TAs SabS WS Tees e e Shim mart Seee e eae Fove e Sy S S~

eam wes Mavy Aes ores SR Seas ees Mem e ANSR MAGE TS NG ens e Memt SO TGS 46Re mwn e el S4eS Seer mUS Ss bem Shem See HHAS MU Gnsh buee Seim SEN SeE s ems Sems Sene Wike Ses mmas Seve Tees sees A6 SPeb Smes Guet b e Sers Saer tiis SeNC $ima WSS Geee HEI R4S W90 Sam FEeR bime Seiw Gr SEE Seen Tee e Teve meve mme Sach daas o

Moleculay weight of stack gases: M = M
Where:

M

5

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

Md Molecular weight of stack gas, dvy basis, (lb./lb.-meole),

Run # 1: M_ = 29.3 (1- 263 ) + 18 ( ,263 )

26,3 (lb./lb,~mole),

Run # 2. Moo= 29.3 (1- 284 ) + 18 (¢ ,284 ) 26.1 {ib./lb.~mole),

Run # 3: Mo = 29.3 {1- 280 ) + 18 (¢ .280 )

if

26,1 <tb./tb.-mole),



Stack gas velocity:

Where:

Run B 1.

Run # 2:

Run # 3:

i

Average velocity of gas stream

85.49 ft/sec {g/9-mole)—{(mm Hg) / (°K)( mm H,O0

(24)

in stack,

Pitot tube coefficient,( dimensionless ),

Velocity head of stack gas,

Barometvic pressure at measurement site,

in.

Stack static pressure (in.Hg),

Absolute stack gas pressure,

Standard absolute pressuve,

Stack temperature, ¢(

“f).

Absolute stack temperature,

Molecular

v

it

i

(85.49) (

(8%

(85,

49y«

49)

(

.83) (

.83) «

.83) «

69)

L 64)

LOTD

(

(

weight of stack gas,

H.,0.

{in.Hg) = P + P

bar o]

29.92 in.Hg ),

Ry,

wet basis,

=
160 + ts'

(30.94)(26.33)

638

(31, 02)(26.09)

m*mmgadwm -

(3L, 02)(26.14)

ft./sec.

(in.Hg).

2
e

(lb/itb~-mole).

43,

L3I

2.13

ft/sec

ft/sec

ft/sec



(25)

Stack gas flow vrate:

I Tera P_
o — —.-: ————— -—-i—..~
Qsd = 34600 ' 1 Buc Vg A N -
- - stk std
Where:
Qsd = IDry volumetric stack gas flow vrate corrected to
standard conditions, {(dscf/hr). ~
A = Cross sectional area of stack (ft.)~
34600 = Conversion factor, sec./hr.
ts = 8Stack temperature (°f).
TS = Absolute stack temperature, (oR).
Tstd = Standard absolute temperature, (528°R),
bar = DBarometric pressure at measuvrement site, (in.Hg,),
Pg = Stack static pressuve, (in.Hg.),
=] = - - ; A
l5 Absolute stack gas pressure, (in.Hg.); Pbar + Pg
Pstd = Btandard absolute pressure, (29,92 in.Hg.,)
Run # 1: o T - T
528 30.94
Qrd = 3400 (1-.263) ( 43X.32) ¢ 17.2) e s e e e ==
- 641 29.92
Run # 2: . - - T
528 31.02
Qsd = 3600 (1-.284) ( 40.,22) ¢ 17.2) | =w—m—mm e =
638 29.92
Run # 3 . T T T
528 31,02
Ry = 3600 €1-.280)  42.13) ( 17.2) | —wmeem i |
” 640 29,92

1683920 dscf/h

1529958 dscf/h

1606531 dscf/h



(26)

Emiscsions rate from stack:

E = S 21 = th. / hr.
7000 gv./lb.
Where:
E = Emissions vate, lb./hr,
C = Concentration of particulate matter in stack gas, dry basis,
' corrected to standard conditions (gr/dscf).
@ = Iwy volumetvic stack gas flow rate covvected to
standard conditions, (dscf/hr).
(.0348) ( 14683920)
Run # 1: E T e e e e = 8.4 tb. / hr.
7000
(. 0341) ( 1529958)
Run # 2. E = e o s s e ot s o e s ot = 7.5 ib. / bhr.

7000

(.0337) { 1606531)
Run # 3: E T e e e e e = 7.7 \b. / hr,



0.002669 V. + (V /T (P
(o m° ' m

bar+AH/13.6)

Isokinetic variation : I = 100 T_ | s e

Whevre!

100

T
=3

0.002669

V.
ic

T
m

Pbar
AH
13.6

60

it

60 0 v P A
=3 = n

Pevcent isokinetic sampling,

Conversion to pevcent.

Absolute temperature,oR.

Conversion factoyr, Hg - ftsfml - °R,

average stack gas

Total wolume of liquid collected in

impingers and silica gel, m
Absolute average dry gas meter temperature,oR.

Barometric pressure at sampling site, <in.Hg),

Average pressure differential across the oriface meter, (in.HQD
Specific gravity of mevcury,

Conversion seconds to minutes

Total sampling time, minutes,

Stack gas velocity, ft./sec.

Absolute stack gas pressure, in.Hg,

-y
Cross sectional area of nozzle, ft°,
58,7 2,29
o e 30,94 + —————
(0,.0028669)5433,0) + 5467 13.6
BT e e o e e e e e e et et e e = 99 ¥
40 72 3 ¢ 43,32 ) (30,94 ) ¢ 000891 )
S5 1.99
~~~~~~ 21,02 + =
(0.002669)454.0) + 961 13.6
638 e e e e S e s e . e e . e o e e e s s . s e s 8 2 o i = 102 %
60 (72 ) ( #0.22 ) (31,02 ) ¢ .000491 >
S84 2,23
e oo e m FL.02 + e
(0. D02669) (H4KG. 1) + 573 13.6
440 e e e e +em e oo whes e sns e 220 e et 225 210 21 11 22 20 20 25 s o e e eeee e o e o e s o 4102 123 s 205 50 e 23 25 o et b o = 102 %
&0 ¢ 72y O B2.13 ) (31,02 > C 000491 )




(28)

Sulfuric Acid Concentration (Including SOj3) Impinger 1

CH9804 = KN (V¢ - Vip)(Vgerp)

Va
Vm(std)

Where; H9S804 = Sulfuric acid concentration (including SOj),
(g/dsem)

Ko = 1.081 x 1074 1bs/meq

N

Normality of barium perchlorate titrant, g equivalents/liter

V¢ = Volume of barium perchlorate titrant used for the sample, ml.

Vip = Volume of barium perchlorate titrant used for the blank, ml.

tb

Vgoln = Total volume of solution in which the sulfuric acid sample is
contained.

Vm(std) = Volume of gas sample measured by the dry gas meter

corrected to standard conditions, dsecf.

Vaq = Volume of sample aliquot titrated (100 ml for HpSO4).

Run #1: CH9SO4

.04904 EOIOO (0.0 - .00) (270):]= .00 g/dsem
100 or 0.0 mg/m3
(1.6186 m3)

Run #2: CHySO4

10
(1.5209 m3)

or 0.0 mg/m3

Run #3: CH3S50y

.04904 E)IOO (0.0 - .00) (364)J= .00 g/dscem
10 or 0.0 mg/m3

(1.5959 m3)




Sulfar

Whneye,

Run #

Run #

Run #

(29)

Moxide Concentration

Voo .
mi=tdd

SGuifuy dioxide

L meg
N = Normality of
of barium

g = Yolume
ht volume

Vaolume of bhavium

a7l
i

Total wolume of sciation

dioxide sample iz

Y = Volume of gas sample

mictd) to standard

Volume of sample aligquot

1 C80O, = 7.061 x 1077 [

J
[}
i
jam
o
e
wt

300080, = T.061 x 077K

perchiorate

conditions,

0100000

Lo 0100000

LaLoonnn

concentvation,

harvium pevchlovate

titrant used fov

perchiorate tTitrant used

in

contained,

measured by the dvy

titrant,

which

tlheSdscf)

g equivalents/1iteyr

the sample, mi.

for the blank, ml,

sulfuric acid or suifuy

1,000 mi

the

250 mi or vezpectively

gas metey correcte

dscf,

titrated (10 mi

I3

L

4

y

{

for S0,

o

30— .00)  (1000)3
10
L L 0000003700
Ihs, ~dacf

DT 160 0

A0~ 000

1annyd

LO0ann05300

93,710 lhe, decf

L30- 000 £1000)7

1
.S LD00B003R0D

ibe . Adact

d



Sulfuar

Wheve,

Run # i

Run

B2

Run # 3:

Dinxide

™
i

(30)

Fmtoeions

o= Emissi sulfur dioxide in pounds pey hour

one of

B Btack Fflow rate (dscflhy:

sd 9as

Sulfur dioxide concentration {(lbhs/dacf)

3

O =
nu.,

"

ibs/dscf) (1683920 ds

cfshr 2 = LB

00000053

b RN

. 000000380

|r"x

) o= L6l

tha/hv

‘tn“;/ '

ihva/ hyr



(31)

Emissionse of S0,PPH {(Pavts Pay Milliond

E o= 080, ’ BbE3. 5939 ML, S0,

{
<o s e e } 1,000,000
1

1 th &g 50, % MOL 28,317 1

Where; L&, = Concentration of S0, in lbs dsaf

n

W53, 5

Conversion to grams

L
53]

MOL 50, = Melar cenvevsion for &,

-~ .

. . _"...-.Q'.
Volumetrioc molavy conversion & 273 K

2204 /M, o=
- . = g ey & ....v . . «
293 KSETE K = Tempevature covvection te std conditions

P8.317 = Conversion of titers ta cubic feet

1,000,000 = Conversion to parte pey miliian
Fun # 1.
Eo= 0000000100 thsiW53, 5939 M0OL SBTEBQ,M ljﬁ?ﬂ Ki Fi t
cere ot s s <t 2rrs e e i ene s 2o s s e WWMMW_»M,WMMMMMW;Wmmnwmlwmwwwlmwnmmmmw i'uﬂﬂjﬂﬂﬂé =
@ 1
deaoT | 1 1b &l g SHTIMHL ;"u Hiﬁﬂ.ji? i ‘

LBAD ppm
Bun 8 2.
o L 00g0onnzan iba[H53.5?39 MO 5L,

L,a00,000

i
3
O P,
1
i
]
[ ——
i
Y

daoT 1 b Ié%g SuwiﬁﬂL

120 ppm

Bunn # 3.

! E o= 0000000100 the![u5S3, 59391 MOL

tad

2oE K

J

i
1,050,&0n§ &

I

AT ppw



VIII. FIELD DATA
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" RAMCON ENVIRONMENTAL CORPORATION

Plant AW\ W AN ambient Tenperature P | I""’“““
Lecation QNS RN Assumed l\l‘tc)istgjz'fr : :hf;qg 2 .:::: }{j Lgo;?
e A Norzie TagntitiatiEie e
l?ua;:x:e No. e Egg. Calilrated Nozzle Dia. . (1n.) ATIRS. 00
Sample Box No. Probe Heater Setting Y
Meter Box No. _ QRPAMC Leak Rate, m3/min. (Cflm) <« W% SoN
Meter H @ A—\\—= Probe Liner Material ' N
C Factor RN Static Pressure, mm Hg{in.Hy)  ~ $—
Pitot Tube ficient Cp N, Filter No. W78,
Schematic of Stack Cross Section
STACK  |VELOCITY | PRESSURE @S GAS SAMPLE TRMP, |FILTER | GAS TEID LG
j SAMPLING VACUUM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER | HOLDER CONDENSER OR
TRAV. PT TIME (Ts) ( Pg) MIR VOLUME °F TEMP LAST IMPINGER|
___NO. |(8)min. in. Hg °F in H20 | in H20 _ft3 Inlet Outlet °F °F
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IX. CALIBRATIONS



(38)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date {— ‘/—[C Meter box number gf 3o
Barometric pressure, Pb = 39.10 in. Hg Calibrated by /&
Gas volume Temperature
Orifice | Wet test | Dry gas| Wet test Dry gas meter
manometer | meter meter neter | Inlet [Outlet | Avg |Time
setting W), v, (e ), (), (), | (x,),](6),
(aH), Y % v %7 % d Y, ane,
in. H,0 ft ft °F oF °F °F |min Y l1a. HYO
{. g .
0.5 LU EE)) 206§ 70 1 77; ¢85 (30| L9¢77] 1.9553
) 2
1.0 ),0'/7435494 A 0 N oA e #z;jby_ ool | ;. 70Lt
5:° ",
1.5 19 Y a3t 74 225 11872 |72.% | 5571000 s 7071
2.0 10
3.0 10
4.0 10

Ave | g5 |1.74F 4

M, v, B (t, + 460) 00317 an | (B, * 460) © 2
|5 Y. = g = o —
Hol 13.6 |'i AH i P, (v, + 460) v
2 Vd(Pb + _—13.6) (t + 460) b 'd v
3 30.12 -35.5 0311 - .5 [ 53 -s3027]2
0.5 0.0368 1w - e 5111 o2 i T = 1 1.9373
7./ - 301 555 ..o - & [ S /1.4 ]F
1.0 10-0737 15 95550 737 - 73¢ 1% [Fon ~o5cr 1 97 1 [.706¢
M - 30.1 - 5925 - ¢l .03/ 7- 48 [ F3¢ - 45721 %
1.5 j0.110 /. 15/ -30.3/03 - 5% .o 30,1 - 3715 L yii J r.70{7’
2.0 |0.147
3.0 {0.221
4.0 {0.294

R . .
If there is only one thermometer on the dry gas meter, record the temperature

under td.

Quality Assurance Handbook M4-2.3A (front side)
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 7’Zf/f'é Meter box number &JF 5¥J3#4
l Barometric pressure, Pb = f.‘lfr in. Hg Calibrated by /d(
Gas volume Temperature
Orifice |Wet test | Dry gas| Wet test Dry gas meter
l manometer | meter meter meter | Inlet |[Outlet | Avg | Time
setting v), (v), (), {(t, ),](t ), | (t),](O),
(8H), Y % v 47 % d Y, ane,
] in. H,0 fr ft °F °F °F °F |min in. H,0
¢
0.5 10 A2 75 04,0 ({;[ 99 |22l s00r6 | 16799
Y’ 0
‘ 1.0 10 s KL 70/ ”)IZ 7 2% |99 lgs2l/00y7 /.77—"-’/
) — L . -~
| - 1 ybizss| 73 W\ 0 99 1t r0s0z ). 7095
! 2.0 10
3.0 10 .
4.0 10
Av
8 lfoosS |1.770¢
2
AH, t + 460) ©
ol B T W P (t, + 460) e = _0-0317 AW F_v_:___i._)__]
Hzo 13.6 | i vd(Pb + 113\!-[6) (t + 460) i Pb (td + 460) Vw
0.5 lo.o3es| — £ - #1457 (557) @ 0317 - I f.if- /z.vfli ‘”qf
S8 2938 -335 VM 1C 47 - s
1.0 |o.0737| S-2%¢e55 - 591 Nal 037 - 1.0 r’:rar rfﬂ" 211
J.07 _-25.7:85 - 5735 ° 24¢1% 71 L F o
1.5 {0.110 |_s0-20.¢55-541 R, 5 033 - 1L I35 - 4. 43‘1 Y-+
0305 -5 7¢53- 3% IV 11655 . 535§ L 0 i
2.0 {0.147
3.0 {0.221
4.0 |0.294
® If there is only one thermometer on the dry gas meter, record the temperature
under td.

Quality Assurance Handbook

M4-2.3A (front side)
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RAMCON ENVIRONMENTAL CORPORATION

Lear Siegler Stack Samgler

Nozzle Diameter Calibration

Date Signature

Nozzle No. Average Diameter Nozzle No. Average Diameter

1 7
8
9

10

11

12

=AY [ 12 3 []] X}

Pitot Tube Calibration (.S Type)

Pitot Tube Identification No. 63[(,(\—\ Date _S12-8(,

pe \
Calibrated by: C- W

_"A" SIDE CALIBRATION
) tp std tp (s)

cm Ho0 cm Ho0 DEVIATION
Run No. (in. Hy0) (1n. Hy0) Cp(s) Cp(_,)—ci(A)

1 ©.\N (. 'C 108N | ~o.00f

2 ©.80 (.50 |o&RL| o©.co¥

3 [.ocO [-SC o8] -0.0tL

C, (SIDEA) |O.81Q

"B SIDE CALIBRATION
Ap std Ap(s)
cm H20 cm Hy0 DEVIATION
Run No. (in. RzO) in. HZO) Cp(s) CP(Q)‘CE(B)
1 O\ ‘S jo.831 )] —o.col
2 ©.90 L.3C  [083L | .04
. 3 oo [, SO ORl,| —oc.olv
Cp (SIDE B) [0.823
3 —
ZICp(s)-Cp(A OR B) |
AVERAGE DEVIATION = G(A OR B) = ) +MUST BE< 0.01

3
Icp (s1pE A)-Cp,(SIDE B) | « MUST BE < 0.01

Cp(s) = Cp(atd) _bp std

Form No. EED-17-1 8pg



(41)
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
-/ 55 b

Ambient temperature 2 7-7 °c Barometric pressure 3¢/ Z

LA v

&3

in. Hg

Date Thermocouple number

Calibrator Reference: mercury-in-glass
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °C °C %
yc e
o <
/4 et <’ 52°° 32 °F o< 7%
<Q
» r-3 o ,O
/5 /J,”///j zs2 °F zr2 °F < A
pat €
c Ziu/éfj 40‘“6’ F Jo? & °F Lo .3 %
or!
D /ml‘l(ﬂ‘f o .. C/O
_ SO 5
o VAl
2z | 707

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

aType of calibration system used.
{

ref temp, °C + 273

] 100<1.5%.

Quality Assurance Handbook M5-2.5
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. 63 Probe Length é L
Date of Calibration f—/?’fé Signature /( A %/C&&Z. 50,

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 .
= 252
: 277
|34 2 T
=
§ 250
(=)
£
2]
o
=)
3 200
23]
m
o
=
Qe
150
/4{;f
Iy ~5o’
Jet
/ﬂ
,bo
100 rof
inlet
co”
50
0 2 4 6 8

EED-17-2 PRNRE VEAT Crmmryars  sory
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

5~ S-F o

Ambient temperature 2 3 °C Barometric pressure o /<

Calibrator (‘ix? Reference: mercury-in-glass

Thermocouple number /4’# 4{3 o ¥

in. Hg

d

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °C °C %
# Ao///ﬁj o0 € /@ < 2
L afer
- 2 §°¢ ;e
/6 /¢ﬂAbC”f' 23 < ‘ < //,
7319 = VA

aType of calibration system used.

b .
[L;ef temp, °C + 273) -~ (test thermom temp, °C + 273)] 100<1.5%.

ref temp,

°C + 273

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

— >
-y 55 L
Ambient temperature < 3. Y °c Barometric pressure J= / ¥ in. Hg

Calibrator Z%ZLK( Reference: mercury-in-glass

Date

Thermocouple number /9A'+ oo(/“f‘
7

L
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) - °C °C %
le
}7jr’b/: 7 5 °F o o 4
% Am b/(;, ¢
/fr o = e
A out 75 °F 75 °F o ozZ
/ﬂ J/t'ﬂ{ -
- -
& /ﬁ‘&(”ff ° @ C‘./}6

J-31 %

aType of calibration system used.

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

°c ¢+ 273)] 100<1.5%.

Quality Assurance Handbook M5-2.5
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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 is 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.





