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I. INTRODUCTION

On May 2 & 3, 1986, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate, SO9 and SOj emissions compliance at Bituminous
Construction Company's Astec drum mix asphalt plant located in
Crofton, Maryland. RAMCON personnel conducting the test,
were Sam Turner, Field Supervisor and Allen Turner. Kim Rea
was responsible for the laboratory analysis including taring the
beakers and filters and recording final data in the laboratory
record books. Lewis Duckworth was responsible for the
laboratory analysis on SOg and SO3. Custody of the samples

were limited to Mr. Turner, Mr. Duckworth and Ms. Rea.

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

II. - TEST RESULTS

Table I 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 for particulates are
.03 gr/dscf. The SOg and SOg allowable emissions are 500 ppm
for SOy and 35 mg/m3 for SO3.

Mr. Craig Holdefer of Maryland's Department of Environmental
Quality Engineering observed the testing conducted by RAMCON

and conducted the visible emissions test (Method 9).
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TABLE I

SUMMARY OF TEST RESULTS
May 2 & 3, 1986

Test Grain Actual SO SO3

Run Loading Emissions Emissions Emissions
1 0.0668 gr/dsecf 23.0 1bs/hr 3.249 ppm  53.41 mg/m3
2 0.0557 gr/dscf 19.2 1lbs/hr 10.289 ppm 40.24 mg/m3

Ave. 0.0612 gr/dscf 21.1 1lbs/hr 6.769 ppm 46.83 mg/m3

On the basis of these test results, the average grain loading of both of
the test runs was not below the .04 gr/dscf emissions limitation set by
US EPA or the .03 gr/dsef emissions limitation set by the State of
Maryland. Nor is the plant below the 35 mg/m3 SO3 emissions limitation
set by State of Maryland. However, the plant is below the 500 ppm SO
emissions standard. Therefore, the plant is not operating in compliance
with State or Federal Standards for particulates or SOz  but is in
compliance with State Standards for SOj.

III. - 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 (4.0 diameters
downstream) from the last flow disturbance. Twenty four
points were sampled, twelve through each traverse for three

minutes each.

Points
on a Probe
Diameter Mark
1 *7.2%
2 9.8"
3 12.7" )
4 16.1"
5 20.3"
6 26.2"
7 42 .8" 30"
8 48.3"
9 52.9"
10 56.3"
11 59.2" / O
12 61.8" \
* Measurements include a k 57" >A
6" standoff.

120"




Iv.

THE SOURCE



(4)
Iv. THE_SOURCE

Bituminous Construction Company employs an Astec drum mix asphalt
plant which is used to manufacture hot mix asphalt for road
pavement. The process consists of blending prescribed portions of
cold feed materials (sand, gravel, screenings, chips, etc.) uniformly
and adding sufficient hot asphalt oil to bind the mixture together.
After the hot asphalt mix is manufactured at the plant, it is
transported to the location where it is to be applied. The hot asphalt
mix is spread evenly over the surface with a paver 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. When recycled asphalt mix is used, it is added
approximately halfway down the drum through a separate weigh
conveyor. The required amount of hot asphalt oil is then injected
onto and mixed into the dried aggregate. The now newly formed hot
asphalt mix is pulled to the top of a storage silo by 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 fuel oil to heat air
to dry the aggregate, and the motion of the rotating drum to blend
the aggregate and hot asphalt oil thoroughly. The air is drawn into
the system via an exhaust fan. After passing through the burner
and the mixing drum, the air passes through a high efficiency
serubber. The scrubber was 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 15 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 Dbins: 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.

Stack
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DATA SUMMARY

Plant

1. Manufacturer of plant ;%2;743C}
2. Designed maximum operating capacity.§@9 TPH @ Z~5/% moisture.

3. Actual operation rate 51969 TPH @ jﬁ:f/ % moisture.

4. Startup date .
5. Type of fuel used in dryer (;ﬁi/ CZ;: é;’ﬁ( .
6. Quanity of fuel consumption .
Aggregate
7. Name/type of mix \S)ﬂ/—-gf;j/};%ggg .
8. Percent asphalt in mix :§1j7 %.
9. Temperature of asphalt 3%9690 .
10. Sieve/Screening analysis: $ Passing;

1" _Joo % 3/8" _ 4% b &
378" N0 s 2% 4{% ngzg .

#jp0 To

172" _J06% v Y _S/% 1200 _ 4

Scrubber Control System

11. Manufacturer 1523343/14 .
v

12, Typé; Venturi ; Wet Washer H
Spray Booth ; Other .
13. Water line pressure 53C> psi.
14. Pressure drop across system Aé”jcg 52/" =
15. Gallons per minute through system
16. Water source é{/é;/c (i.e., lagoon, pond,
etc.)
batks

17. Number of spray nezzits

COMPANY NAME E'qum/}doaj &MJ%,Z:JG

COMPANY REPRESENTATIVE 3:9/;/;/ Sglfe/u)oéa/

pate 55 /-939F
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PLANT DATA

COMPANY NAME Zgllédmm /2Y/ 4 ;!ldﬁtldlﬂe ’ Z;Z .

COMPANY REP. SO‘M! SEgﬂ”QQQ‘DATE :A%Z% PHONE #55[ 35933

DATA SOURCE

PLANT LOCATION

CroFton, 1]

PLANT MFG. ggec PLANT MODEL # &-O%ﬁf PLANT TYPE D¢/
MIX SPECIFICATION # SN OIL SPECIFICATION #_#.2/, 2y
___Fuel 0il __‘{ L/Venturi
Nat. Gas__ __Baghouse
Time Propane _ Burner Liquid Mix Pressure
24 Hour Coal _Z Setting | Aggregate| Recycle | Asphalt | Temp Drop
TPH TPH TPH OF Inches
Water
Q'ss 4 283 /)7 12957 21
1010 s 285 /7 1285 12)"
pD.1s & 283 /7 oad Zéz%' |
[0 4D O | 2R3 /7 |285°/7%”’
0,55 & | 293 17 1290° 117"
1110 G | 2RI (7 290° j65" |
/R4 A 293 17 12857 Je%
2.5 45 1283 |7 (2507 1#”
2:30 52 ey /71285 19”7
L HS 5 283 172857 /S’
3. 09 RE 259 16 1290%| /7"
X S& 259 /o sl
3,30 s& | 259 /e 29091 16
LT, 5% 1259 2 0° | 65
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PLANT DATA

r744mm10u S oN5T 7[ ,2/—\7 C

1 Sher

DATA SOURCE
PLANT LOCATION

ATE 5 /%Zgé: PHONE #

(0 Fon )7ZZ)

PLANT MFG. PLANT MODEL # 7é,~021'[— PLANT TYPE D/sc:zz
MIX SPECIFICATION # m OIL S7PECIFICATION #
_._Fuel Qil __ __ Venturi
Nat. Gas_ ] __Baghouse
Time Propane __ | Burner Liquid Mix Pressure
24 Hour Coal __| Setting Aggregate | Recycle | Asphalt | Temp Drop
TPH TPH TPH OF Inches
: Water
£.10 2| 2] /A 27821 14
¥ 4S] 2 | 26 /7 28081 Is "
4O 2z | Aol [ 12857 IS
.55 2 2579 Il |0 s
905 25259 I 305 1#7
2.20 2 257 16 | 290°\ /4=
9.:30 3 259 G |200° 1 /5"
—
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test
was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The train was set up
according to the schematic on the nex page.

An Airguide Instruments Model 211-B (uncorrected) aneroid
barometer was used to check the barometric pressure.

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

A Hays 621 Analyzer was used to measure the oxygen, car50n
dioxide and carbon monoxide content of the stack gases. For
non-combustion sour,ces; 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 réagent 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.

B.

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

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

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

Approximately 200 g of silica gel is placed in a wide mouth "Mason"
type jar and dried in an oven (1759C 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 II, C and D). After
dessication, the filters are reweighed. The final weight is recorded
in the lab record book. The filter pick up weight is calculated and
recorded also. This procedure is repeated for all filters used in the
field.

Alternately, the test team may opt to oven dry the filters at 220°F
for two to three hours, 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.



(12)

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 arc 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 full
release position. The lighted vernier scale on the front of the cabinet
should align the "zero" with the mark on the cabinet. If it is not so
aligned, the adjustment knob on the right hand side (near the rear of
the cabinet) should be turned carefully until the marks align. Now
return the beam arrest to horizontal arrest position. The balance is
now "zeroed",.

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

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

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

Pour the cateh 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 using 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 H9SO4

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 PORM

plant Location & C/ ../l /2 Relative humidity in lab ©ws %

Sample Location

Blank volume (v5) '&O0O 7 ml
Date/Time wt. blank S/®

Date/Time wt. blank >/Q

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

Gross wt.

Losrte s o A LS Density of Acetone (pa) 785 mg/ml

Gross wt, 9,3. 38‘/’

Ave, Gross wt.

Tare wt.

93,3841 mg
| mg
q3.384] mg
93.3791 ng

Weight of blank (mz,) ,00SO mg
(Cg) = (Mab) / (Va) (p3) = (,0000321\19/9)

= Ca Vaw Pa = (000033 (3006°)( 185D = (0050

Run §# | Run 4 2 | Run § 3
Acetone rinse volume (Vyy) ml
Date/Time of wt 5/2 Gross wt g ,Bq quljl{?.ﬁo’LS'IO/Sl 305_3__‘
Date/Time of wt 5/‘? Gross wt g 139.9LLD1149.55849 157.3052
" Average Gross wt g | . 149 ,55101/57,3083 |
. Tarewt g liq.‘ﬁ\y 1494 SLE 157.91@_2.
Less acetone blank wt (W3) ¢ .O0IS L0015 ,0015”
Wt of particulate in acetone rinse (my,) q 283 1 160D D91,
Filter Numbers # &-_]_350 SG-1349
Date/Time of th/ ? Gross wt g
pate/Time of wt S/9 Gross wt g
Average Gross wt g 23871 | .7657 .
Tare wt g '8SO v(o74\ 117
Weight of particulate on filters(s) (mg) g e0S07] |, 08¢ L :
Weight of particulate in acetone rinse g ol 743 . (002 . 0? L6
Total weight of particulate (my) g L, A9S50 | 16T

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

the sample weight.

Remarks

m———}

3 - ya—
Lot gt g™ 0l } M._,v_,{__;nalg_

[ e ' ‘ —
m» ,{/«/éﬁ‘( /lc" Ll D
! {

Signature of analyst & ) M,

])0 Lov

Signature of reviewer g / z
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1',/2 SO’b ANALYSIS
(Method 8)

Plant @ (L Date 5 /7 E¢
Audit Samples

P

Audit Number Foonon 7054 Ko, To1%

A B A B A B A B

| Vsoln (ml) /0e /00 e Jop

AL (ml) 20 20 2o 2o

N (N) Quoico looloe loeoyar | ooran

Vi (ml) /2.8 132 lis7 | 57

Vm(std) {(dsem) o> Riyvie™ Lixe o™

Cs0q (mg/dsem) | 884 ¢ |892.3 (1923 | o23
| Actual Ciog (ms/dscx)| 8707 | 8929 |ng23 | 1773

K9 = 32.03 mg/meq

4

I-{zSOy Analysis for Impinger -@uiiigmSiswsirizad .

Run Number 1 2 3 Blank
' A B A B A B A B

| Vsoln (ml) 280 | 250 250 | 200 (oo | /oo.
A V2 o A e |

N (N) 0.0100 0.0/00 | e.oloe | @ oroo amvoo | o.cres

Vi (ml) /¢ ey o o

A y (dsef)

Cs0, (1b/dscf)

7, .
Analysis performed by: A/M sﬂ‘“’{ﬂé
T [
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SOz ANALYSIS

{(Method 8)
plant SC/ pate S- 7-86
Audit Samples
fAudit Number
A B A B A B A B
soln (ml)
Vu (m1)
N (N)
V¢ (mi)

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

K9 = 32.03 mg/meq

SO9 Analysis for Impinger 2 -dmfuGuowbined.

Run Number 1 2 ~< Blank
) A B A B y. 8 8B, A B
\'4 solt ' (ml) L0609 Looo | lave / seo Foso-| Tove
| Vg (ml) /o /o /o /0 | e
N (N) o.0100 l0.0100 lo.0loo (0.0/100 |2 OBtCo.
Vi {ml) xd .Y 7.2} /-3

\'4 d) (dscf)
Cs0, (1b/dsef)

7.061 x 1075 1b/meq

=
0
L}

Analysis performed by:;l[i;w{{ jl,,/wq,,{j Approved by: ./ .-
I 4
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SOy ANALYSIS

(Method 8)
plant BCT Date _5/4/%
Audit Samples
Audit Number
A B A B A B A B
Vsoln. (ml)
Vo (ml)
N (N)
V¢ (ml)

Vm(std) (dsem)
Cso, (mg/dsem)

K9 = 32.03 mg/meq

S02 Analysis for Impinger Sk 3 Shwenisimest.

Run Number 1 2 3 Blank
) A B A B A B A B

| Vsoln (ml) /Opeo /000 loeo | ooo

,.lL (ml) 1O, /o /0 /0

N (N) 2000 2o looree lp.or00

V¢ (ml) o b o P

\'4 y  (dscf)

Cso, (1b/dsef)

K3 = 7.061 x 105 1b/meq

Analysis performed by: /;LWA?

% w«vﬁt Approved by:
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NAME ! BITUMINOUS CONSTRUCTION, INC.

LOCATION: CROFTON, MARYLAND

10
11
12
13
iy

17
18
19

20

.....

.....

Huz

SUMMARY OF TEST DATA

SAMPLING TRAIN DATH

Sampling time, minutes
Sampling nozztle diameteyv, in.

i
Sampling nozzle cross—sectional area, ft7

Teokinetic variation

—dy

Sample gas volume - metey conditions, cof.
©

Average meter temperatuve, I

Average oriface pressure drop, in.Hﬁﬂ

Total particulate cotlected mg.
VELOQCITY TRAVERSE DaTa

Stack arvea, ff?

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

Average absolute stack tempevature, °Rr

Average "N\/velocity head , ( Cp= .81 )

fiverage stack gas velocity ft. 7 sec,
STACK MOISTURE CONTENT

Total water coltected by train, mt.

Moisture in stack gas, %
EMISSIONS DATA:

Stack gas flow vate, dscf/hy., (000°'s)
Total particulate concentration, gr/dscf
Taotal pavticutlate concentration, lba/hy

Total particultate concentration, thbssmbitu
ORSAT DATA

Percent C0O2 by votlume
Fevcent 02 by volume
Pevecent 0 by volume

Pevrcent N2 by wolume

zveal o

date

start
tinieh
a
In
Ari
¥
Vi
Tm
AH
Mn

=

Phar
Te
“\/AP

Vic

Bus

oz
0z
ca
H2

S/02/86

RUN # 1

0955
11113

72

L 250
000347
?1

o]

531,21
a4
1.85

225.0

[y

17.7
0,46
30,464

613
.71

5h

rJ
0
>

r3
foe]
|5 SR -~

2,409
U668

23.8
L0090

L, 7

~
B3]
ry
]

§
L

3/02/86

RUN #

14:20
15,38

L2540
L000301
91
92,19
558
1.84
186.8

17.7
30,46
30,44

613
21

[ >~
55

7,414

055
19,5

L0000

[%}]
-3

3

L5

Do
S

14,3

5/03/8¢

RUN # &
08: 04
08:22

72

250

000341

97
47.86
538
1.63
.0

17.7
30.40
30.40

~ 617

337.0
24,3

2,162
.gaao

.0
. 0000

r3
8}

[y
o
[~ J Y}

R

81,



Iry Gas

vm(sfd)

Uhere:

Vm(std)
Vv

m
Pbar
Pstd

i
Tstd
AH
Y

13.4

Run # 1

Run # 2

Run # 3

Volume

= fry

= [y

Gasg

n (std)

Volume measured by meter, cu

(20)

17,64

= Barometric pressure at oviface metey, in,

= SBtandard absolute Pregseuye, (29,92 in., H

= Absolute temperature at metey

=  Standard absolute

temporature

°R

(

528 R)

‘:-_
R Y

i, Ha,

Gas Volume thirough meter at standavd conditions,

i N

Hg,

q.,)

= Average pressyre dirop across oriface meter,in.H90

= Iiry gas meter

= Inches water

Volatd)

Votstd)

“mistd

7.

calibration factor

pe

64

- A
RS

v inches Hg,

{1

03 (

03

91,20

52

09

1.85
(30.46) + ———n
13.6

S&
1.84
(0. 48) + ——mm
12,4

558

Pbar t~fﬂ

13.6

m

cu.ft,

= 31.88 dsci

= 51.6% dscf

= b9, 09 descf



Total

Whevre:

vm(sfd)

Run # 1:

Run # 2.

Run # 3

Particulate

contaminants by weight:

C, =0

Concentration of pavticulate mattey
conditions,

corrected tg

concentration Cr 9y

R Hn
15y Py T
4 mé{atd)

standavd

(21)

"GRAIN LOADING'

CAdeef

in stack gas,
qr ., /dscf.

Total amcunt of particulate matter collected, mg.

dry basis,

Dyy gas volume thveough meter at standard conditions, cu.ft.

L
il

in

i

L= 0.

0.

015

-
o15y 3T
mg

015y 2%

_225.0

31,88

i

L0668 gr,/dsct,

L0557 o9v,/dscf.

i

L0000 gv.,/d

scf,



vy moleculay

Where:

Nd

%C0.,

Run # 1:

(8

Rumn 8 2.

RPurn # 3

M

M
.

(22)

weight:

= (M (ZCOL) + 0, 320X0,0 + 0,280%C0 + N,

it

Iy molecular weight,tbh./ lb.-mole.

Peycent cavbon dioxide by volume (dry basis).

Percent oxvgen by volume (dry basis).

Pevcent nitvoegen by wolume {(dvvy basie<),

Pevcent cavbon monoxide by volume {(dry basis).
Ratio of O, to N, in air, w/v,
weight of

Molecular N. or CO, divided by 100,

Motlecutar weight of O, divided by 100,

-~

Meleculay weight of CO? divided by 100.
= 0.0 B4, 7% ) 4+ 0,.32(12.8% ) + 0.28¢ 29.3

LOZ R B2.85% ) =
tb./tb.~-mole

= 0 B0 20UH ) 4+ 0,32(16.3% ) + 0.28C 0% + 81L.9% ) = 29.0

tbh./lb.~mole

0.4 C 2,22 3 + 0,32016,3% ) +

=
3
2]
-

04+ B1.3X )y = 29,0
lh. lh.~meale



(23)

Water wvapoy condensed

y
we

atd

t"lﬁgc: td

Wheve:

0.04707

0.0471%

Rurn # 1:

Run #

8]

Rum # 3,

- . b R T ’ o
Ve oV ﬁy—m—ﬁi§193- =, 04707 Ve o VY,
' W (std) L
- o R T )
W, - u, e el B B TS S TR Bt
W (atd) o L
Conversion factor ftU/ml.

Conversion factor ft?/g.

Volume of water vapor condensed (standard cenditions) scf.

Volume of water wvapor collected in siltica gel {(standard conditions)
Final volume of impinger contents, mtl,

Initial volume of impinger contents =
Density of water, (0.002201 lb/mt),

Ideal gas constant, 21,85 (in.Hg.)(cu.ft./lb.~mole)<°R)

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

Absolute temperature at standard conditions, 528 R,

Absolute precssure at standard conditions, 29.922 inches Hg.

Voo (0.04707) (280.0) = 132.2 cu.ft
welstd)
v oo, = {0,04715) ¢ 6.0) = X cu.ft
wegistd)
" = (0,04707) (275.0) = 12.% cu.ft
welatd)
(0. 04715) ( 14,00 = .7 ocu, Tt

Vuﬁgéstd)

¥ et ds (0. 04707) (330.0) = 15,5 cu.ft
(0.,04715) ¢ 7.0 = X aul T

Twmgiatadd



(24)

WL weg
Ceture content of stack gases: k SN, O35 S
Moisture content of st JAaSEes ) e ,‘“ T vuw' Y]
WE b 291 g M std
Wheve:
Hum = Proportion of water vapor, by volume, in the gas stream.
Vm = Iry gas velume measured by dry gas meter, (dcf),
v = Volume of water vapor condensed covrected to standard
Wwe sy o
atd conditions {(scf).
“uag = Vplume of water vapor collected in silica gel corvected to
T Tetd standard conditions i(scf),
13.2 + .3
Run # 1. E e T TTTm e oo X 100 = 20,468 %
we 13,2 + .3 + 51.88
12.9 + iy
Rurm # 2 H = @ cmeee e e ) 00 = 20,8 %
ys 12,9 + .7 + 51,484
15.5 + 3
Run # 3. ch B e e e X RO = 24,3 % -
- 15.5 + 3+ 49, 09

Moleculay weight of stack gases: M = M, {(l1-B ) + 18 (B

Wheve:!

ﬁs = Molecular weight of stack gas, wet basis, {lb./lb.-mole),
ﬁd = Molecular weight of stack gas, dvy bhasie, (lb./lb.-mole),

Rurn # 1 Moo= 29.3 {1~ 206 3 + 18 ( 2046 > = 27.0 {ib./lkh.-motel,

Run # 2 Moo= 29,0 <1~ 204 ) o+ 18 O 208 0 = 24,7 b/t omoled,
Rurm # 3 Moo= 29,0 Cf- V283 D o+ 18 0 V2HE o= Z2AVE (b A emaled,



(25)

Stack gas velocity!

Vv = K. C N ﬁP avg, —

ln
=
<
-
-
rd

N 123 =3
Wheve!
v = Average velocity of gas stream in stack, ft./sec.
=
- -1

¥ = 8% .49 fTtrisec {g/g-mole)—-{mm Hg) / (°K){ mm H90 /2

Cp = Pitot tube coefficient,( dimensionless ).

AP = Velocity head of stack gas, in. HEG‘

Pbar = Rarometvic pressure at measurement site, (in.Hg),
P = Gtack static pressure (in.Hg).

= te =ts - - in. = .
PS Absolute stack gas pressure, (in.Hg) Pbar‘ Pg
P = Standard absotute pressure, ( 29.92 in.Hg ).
t = 8Stack tempevature, (°f).

T = Absolute stack temperature, ( R). = B&0 + .

Hg = Molecular weight of stack g9as, wet basis, (lb/lb-mole).
613
Run # 1. V = (85,49 ( .81 |« L9212 ”\\ e e e a4, 30
N (30 . 480(26.27)
4513
Run # 2 Vo= (85 49 ( L8110y ( P TN, e e e o,

N (RN, LAY (A, 7L

Furn #

5
<l
H

5 R T B CBLY A CBEY TN

ft/sec

fi/sec



Stack

G

sl

Where:

Run #

Run #
&Sd =
Funn &
] :
Tad

(26)

flow rate:

. T std P‘;
= R&ND ‘ 1-1 Vv A e e e —
WC & " P
- —- stk std

iy volumetric stack gas flow rate corrected to
standard conditions, {(decf/hv). -
Cross sectional area of stack (ft,)7
Convevrsion factoy, sec. hr.
- «
Stack temperature ( ),
Absolute stack temperature, ( R),
[+3
Standard absolute tempevrature, (528 Ry,
Barometric pressure at measurement site, (in.Hg.),

Stack static pressure, {in.Hg.).

Absolute stack gas pressure, {in.Hg.); = Pbar + Pg

Standard absoclute pressure, (29.92 in.Hg.)
528 30,44

1l 206) ¢ B4, 300 (17T e e e e e = 2411728 dscf/t
4613 29 .92
528 30 .44

(1-.,208) ¢ 54,54 ¢ 17.7) o v e e e = 2017172 dscf/h
613 29,92

2LAUBT0 dsof




(27)

Emiscionsg vate from stack,

€CoCa
E = eeemfeellBE th. 7/ hr.

TOO0 gy ./ b,
Where:
E = Emissioens vate, lb./hr.

C = Concentration of pavticulate matter in stack gas, dry hacis,
corrected to standard conditions (gr/dscf).

pu]
it

vy volumetric stack gas flow rate corvrected to
standavd conditions, (dscf/hv),

(.0668) { 2411728)
Run # 1! E B e e e e = 2

ol
=

b, 7 hy.

C.0557) 28171720
Run # 2. E = e e = 19.2 b, / hr,

7000

(.0000) ( 2164470}
Run # 3! E = e e e e e = 0 th. 7 hr.

7000



Isokinetic

Where:
I
100
Tr
0.0024669
V.
ic
T

M

P
“bar

AH
13.6

&0

Run # 1:

160 X

Run # 2.

100 X

Run # 3

o

I = 160 ¥

variation

(¢8)

0,002669 V. + (VW /T 1(P
ic m o m

Io= 100 T, e e e s e e e s e e e s o e o e s e
N 60 0 ¥ P

Percent isckinetic sampling,

Conversion to percent,

o o
Absolute average stack gas tempevature, R,

Conversion factor, Ha - fté/ml - OR.

Total volume of liquid collected in impingers

Absolute average dry gas meter

HBarometvic pressuve at sampling site, (in.Hg)

b an

i

I

+AH/13.6)

and silica gel,

©
temperature, R,

Average pressure differential across the oviface meter, (in.H,0)

Specific gravity of mercury,

Conversion seconds to minutes

Total sampling time, minutes.

Stack gas velocity, ft./sec.

Absolute stack 9as pressure, in.Hg.

3
Cross sectional area of nozzle, ft°.

51.2 1.85
***** 30,46 + -
(0,0026469)02846.0) + Ské 13.6
413 |- e e e e e e e e a0 e S 2 e 0 e S o e s 0 2 s s 2 12 1 20 s 2 S8 e 2 o e o
60 ( 72 ) « SH.30 ) (30,446 Y ¢ L0D03B1 )
52,1 1.84
______ L L S——
(0.0026469)(289.0) + 558 13.4
613 e e a2 s 15 o e e e et e e s e e e 2 e 5 e e e+ e o 41 51 2 0 i e e e o e S0 o o o e

G0 ¢ T2 ) ¢ GR.586 ) (3046 )

o003t H

W7.9 1.43
e o et o oo A R T -
PN I S 538 13,4
& -! k SR mmas Sees mees mmee S0ne taea eave st Sier Gems Mest STii mese keve Seer Sme bmii hes mems sess Tees vems sver ceeb wear amee Sams Sims sase
MR S A 4 R R S A 1 1 1 D4 T R

?1 %
91 %
97 %



(29)
Sulfuric Acid Concentration (Including SOg3) Impinger 1

CH2SO4 = Kg9N (V¢ - Vip)(Vgoln)
Va
Vm(std)

Where; H9S804 = Sulfuric acid concentration (including SO3),
(g/dsem)

K9 = 0.04904 g/megq

N = Normality of barium perchlorate titrant, g equivalents/liter

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

Vsoln = Total volume of solution in which the sulfuric acid sample is
contained, 250 ml.

Vm(std) = Volume of gas sample measured by the dry gas meter
corrected to standard conditions, dsem.

Va = Volume of sample aliquot titrated (100 ml for H9SOy4).

Run #1: CHySO4 = 0.04904 Emoo (16.0 - .00) (250):I= 0.05341 g/dscm
25 or
(1.4691 m3) = 53.41 mg/m3

Run #2: CH9504

1}

0.04904 Eoloo (12.0 - .00) (250):l= 0.04024 g/dscm
295 or

(1.4623 m3) = 40.24 mg/m3



Sulfur Diexide Concentration (30) Impinger 2

£50, = KN (V

- t—V IR eY )

soln’
v

&

V

tb

m{std?

Wheve, CB0, = Sulfur dioxide coencentration, (lbs/dscf)

Ky = 7.061 x 107 Lb/meaq

N = Normality of bavium pevchlovrate titrant, 9 equivalente/liter

Vt = Yolume of bavium pevchlorate titvant used for the sample, m!,
th = Volume of bavium pevchlevate titrant used for the blank, ml.

Y = Total volume of seolutien in which the sulfuric acid oy suifuar

soln

dioxide sample ie contained, 250 aml or 1,000 ml veapectively

V = YVolume of gas sample measured by the dry gas metey corrected
m{std)

to standavd conditions, dscf.

Va = VYolume of sample aliquet titrated (10 ml fov SUT)

Run # 1: CSQ7 = 7.061 x 10 Y [ .0100000 ¢ A0- ,00) (100003
Y 1 S .0000005400
{ 51,880 ) {be,/dscf

tJ

Run # 2! CS0, = 7.061 x 10~ [ 0100000 ¢ 1.2~ .00) (10
1

- = ,0000017100
{ 51.640 D ibs./dscf

Run #

ad

€80, = 7.061 x 107~ € 0000000 ¢ .00~ .00) (  0)1

e e e et e o e i e et e S = 0000000000
! W3, 090 ) lhe ., Adscf



(31)

Sulfur Nioxide Emissions Impinger 2

ad
Wheve; E = Emissione of sulfur diexide tn pounds per hour

Q

"d: Stack gas flow rate {(dscf/hv)
-d

C50.,= Bulfur diexide concentratien {lbs/dscf)

Run # 1: E = (,000000540  lbs/dscf) ¢ 7411728 dscf/hr ) =  1.30 Ibs/hr
Run # 2: E = (,000001710 ths/dascf) ( 2417172 descf/hy ) = .13 tbs/hr

e e frin v a ot (nee v Saan e Swe and Sein Ges Seta e e e Woie A Wiim fobe est aee Seie Phes e Meh e dem e Seas sem TR Sant toee Sate Semr e Rate bes ese oias

Run # 3! E = ¢

fom
i

.00 tbs/hr



(32)

Emissions of 350,PPM (Parts Per Million) Impinger 2

E = £&0,

Where, Cs0,,

Run
E =

Run

m
i

Run

m
Hi

e

453

HMOL

22,14

. _C- ”'-C'
293 K/273 K

1,00

# 1.
000000354

dscf

B2

.00000171

dscf

# 3.
00000000

decf

H53.593g

1

L 393

0.,

.

L/ MOL

4,000

0o

lhs

00 lbs

0o

th &

= [oncen

= Lonver

Molar

3

i

i}

= Conver

= Conver

453,593 g

1 b

453.593g

1 b

W53,

5939

1 th

sion

MOL 50,

g 50,

tration

to

conversion

sion of

sian to

MOL S0,

éhg 50,

MOL S0,

é4g S0,

2209 1

MOL

of 50,
Gy ams

for

Tempevature corvection

litevrs

parts per

MOL

224 1

MOl

on ey @ R .
293 K il

L&
273 K

in

50,

L

to

28,31

Iba/dsct

. . -~y e
Volumetiric molar conversion @ 273 K

to cubic feet

203K

273K

-
293 K

273 K

293K

million

Fte

28.317 1|

fit

28,317 |

K
ft-

28,317 1

7o

std conditions

1,000,000

1,000,000

1,000,000

L0

1,000,

000

pem

PRl

PBm



VIII. FIELD DATA
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IX. CALIBRATIONS
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EPA QA MANUAL VOL. III
Section No. 3.4.2
Revision No. 0
Date January 15,
Page 17 of 22

RAMCON ENVIRONMENTAL CORPORATION
1980

Date 7" la\’ ?4_

Ambient temperature ;S °C Barometric pressure ‘;)9 3ﬂ: in. Hg

Thermocouple number Had by

Calibrator ~JyuRwep

Reference: mercury-in-glass L —
other
o Reference Thermocouple
eference Thermometer Potentiometer | Temperature
] point SourceP Temperature, Temperature, Difference,©
§ number?a (specify) °C °C %
i »
E e o o
i los C bm\\ﬂﬁ oo C |00 "C o 7
| HaO '
’ ! .o !
TG F Jambient | e koot o

2158 F 7S <

6?—Zf46 ;70<7p

S

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

bType of calibration system used.

°C + 273)]

C{(ref temp, °C + 273) - (test thermom temp,
1 100 __<=1_.5%.

{ ref temp, °C + 273

Figure 2.5 stack temperature sensor calibration data form.
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~—

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

S - 1S -8y

Ambient temverature / / °C Barometric pressure 'Z-?«SV in. Hg

Date Thermocouple number /ALET STl E T

. < _
Calibrator _~ ’Z&nh)T Reference: mercury-in-glass —
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °C °c %
/L) JOLE T 77 Cf ¢ - o 0 Y,
, . / . //
,q,uiB/é—fUT 7 /L’ ¢
— ~ - <
ouTLE T Ly -2/~ 67,0%
—,3 ﬁprS/(‘NT //
ﬂu BEAT . D
C 70 5= Je = 0 L
z -%-96 /~ =
Arype of calibration system used.
b[(ref temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%
ref temp, °C + 273 =TT

Quality Assurance Handbook M5-2.5



Date AJf;:’
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METER BOX CALIBRATION DATA AND CALCULATION FORM

- &l

(English units)

© e,

Meter box number C 70 77 5

Barometric pressure, Pb = ;ﬁ,éﬂ in. Hg Calibrated by QM\‘ (uM"c.:
Gas volume Temperature
Orifice | Wet test | Dry gas | Wet test Dry gas meter -
manometer | meter meter meter |Inlet |OQutlet | Avg ({Time
setting (Vw)' (Vd), (tw)’ (td.)’ (td ), (td)’ @),
in. H20 ft ft °F °F °F °F {min in. HZO
. 2,
9.3 > Dl L M&n 92 Ry |Loid | 167
1.0 xS e 6 ? . A -
s heas| 9 | Bd 1257 s |8 tei | p
1.5 10
2.0 10
3.0 0 252 el - 3
. 10 Mgkl 76 S< | S .25 ooz |].,026 /13
4.0 10
e 169\ | 100
2
AH’ +
o AH v = Vw Pb(t'd + 460) e = 0.0317 AH (tw 460) ©
gol 13.6 |'i AH i P (t, + 460) \J
2 Vd(Pb + 13.6) (t + 460) b *d W
0.5 |0.0368
1.0 ]0.0737
1.5 lo.110
2.0 {0.147
3.0 |0.221
4.0 10.294

a .
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 L]“/@'Q(" Meter box number (70 77 S
_//.——’
Barometric pressure, Pb =30,‘_\{ .S in. Hg Calibrated by S‘M &—\ v tumzr.,
Gas volume Temperature -
Orifice Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter |Inlet |Outlet | Avg |Time
setting ), v,), (e ), (e, ),1(e, ), 1 (e, (),
(aH), Y < v N d Y, ane,
in. H20 ft ft °F °F °F °F Jmin in. HZO
g-\l“o W
0.5 S5 3 )g,("} g9 YQY 0 (ﬂ ns| Lo2¥ 1/7(
- - 3
10 > e 72 mﬂ 9-;9 8§94 |qp00| 1.625 | )74
1.5 10
2.0 10
e Ef
0 3-8 Fs 28~
> 10 yﬂ.ﬂ’l’) 7 og 9% 36.5 10:<0] 1.0623 ],‘7?
4.0 10
Avg [,025 /17y
2
AR, + 460) O
tnr | o | Vu B(tg * 460 e = _0:0317 AH (g, + 460)
gol 13-6 |'i AH i P, (t, + 460) v
2 vd(Pb + T§TZ) (t + 460) b *d w
0.5 |0.0368
1.0 {0.0737
1.5 jo.110
2.0 10.147
3.0 j0.221
4.0 10.294

a .
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

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. (2/ Probe Length _ t'ﬂ _ R

Date of Calibration 3'0‘1}{ ‘&k Signature

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 ivlet
&85 l30 dr/
100 vk ey
160 °F 04 °F
mled J‘/nc/( Tam
50 o r 4

-
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RAMCON ENVIRONMENTAL CORPORATION

Lear Siegler Stack Sanglet

Nozzle Diameter Calibration

Date Signature
Nozzle No. Average Diameter Nogzzle No. Average Diameter
1 7
2 8
3 9
4 10
b 11
6 12
Pitot Tube Calibration (S Type)
Pitot Tube Identificaction No. {;’ Date ég{7349€
Calibrated by: g(/: K Q:;/@Q
"A" SIDE CALIBRATION
Ap std Ap (s)
cm Hy0 cm H70 DEVIATION
Run No. (in. H0) (in. HZ0) Cp(a) Cp(,)—qp(A)
1 0.7/ l. & ) Gob |- ¢ oo:
2 038 o5g Q80T 0 oc)
3 oH5 0. 467 C.808| ¢.cx
C, (SIDE A) 0808
"B" SIDE CALIBRATION
Ap std Ap(s)
cm H20 cm Ho0 DEVIATION
Run No. (in. H20) in. H20) Cp(s) Cp(s)-Cp(B)
1 oq |40 0.Bpéb|-c ooz
2 0,3 g 0£ 8 0809 Ty,
L3 a4s céy cgog| -~
Tp (sIDE B) [0.808
3

z|cp(.)-EP(A OR B) |
AVERAGE DEVIATION = O0(A OR B) = 1

3

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

Form No. RED-17-1

Cp(e) = Cplstd)

Ap &
Apg

+MUST BE< 0.01
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/
Date :,—

J3-F S

Thermocouple number

Gl

Ambient temperature Z 8 °C Barometric pressure 30, 3.3 in. Hg

Calibrator $fm TJugweRReference: mercury-in-glass [
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °cC °c %
[0 |Tc wwha| 3 °F 39.°1F o %
(Q. fo: liws a & o, o/
wo AYeA \ Q1 F ™ 0
Roiliw o
oilins | 3779 y 3y1.9 “ 2 Yo

oi\

@M

J0 7

Type of calibration system used.

o - -]
[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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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 400 stacks
including over 300 asphalt plants. He is 42 years old and a
graduate of the University of Mississippi with graduate studies at
Memphis State University and State Technical Institute of Memphis.

Sam Turner - Field Supervisor

Sam Turner has five years experience in the Air Division and is
our field supervisor. He has sampled over 30 large boiler stacks
and approximately 200 asphalt plants. He is a graduate of State
Technical Institute of Memphis, and holds an Associate Degree in
Environmental Engineering. He also has current certification as a
V.E. reader.





