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IRAMICON

ENVIRONMENTAL CORPORATION

August 7, 1987

Mr. Rick Cole

Genstar Stone Products Company
11350 McCormick Road

Hunt Valley, MD 21031

Re: Particulate Emissions Test - Frederick, Maryland
Dear Mr. Cole:

Enclosed you will find 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 Maryland. 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:
Mr. Craig Holdefer

Maryland Air Management

Div. of Environmental Affairs

P.O. Box 13387

Baltimore, MD 21203

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

Siné:::l"(/

G. Sumner Buck, III
President

GSBIII:kr

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
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I. INTRODUCTION

On July 29 & 30, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at Genstar Stone Products
Company's Astec drum mix asphalt plant located in Frederick,
Maryland. RAMCON personnel conducting the test were Cameron
Mitchell, Team Leader and Shawn Greenwood. Kim Rea was
responsible for the final particulate laboratory analysis ineluding
taring the beakers and filters and recording final data in the
laboratory record books. Custody of the samples was limited to
Mr. Mitchell and Ms. Rea.

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

II. TEST RESULTS

Table 1 summarizes the test results. The grain loading
limitation for EPA is .04 gr/DSCF and 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
is .03 gr/dscf as cited in C.0.M.A.R. 101803.03.

Mr. Craig Holdefer of Maryland's Office of Environmental Affairs
observed the testing conducted by RAMCON and conducted the
opacity test (Reference Method 9).
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TABLE 1

SUMMARY OF TEST RESULTS
July 29 & 30, 1987

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
10:52 to 12:10 0.0110 gr/DSCF 96% 2.4 1bs/hr
14:57 to 16:13 0.0174 gr/DSCF 102% 3.8 lbs/hr
08:03 to 09:24 0.0137 gr/DSCF 103% 3.0 1bs/hr
Average: 0.0140 gr/DSCF 3.0 1bs/hr

On the basis of these test results, the average grain loading of the three
test runs was below the .03 gr/DSCF emissions limitation set by the State
of Maryland. Therefore, the plant is opérating in compliance with State
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: A leak check was conducted at the end of
run two and a leak rate of .024 ft3/min. was detected. The sample gas
volume on run two was corrected according to Method 5, paragraph 6.3 of
the Code of Federal Regulations Manual.
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C. Sampling Site: The emissions test was conducted after a
baghouse on a rectangular stack measuring 47" x 33" with an
equivalent diameter of 38.8". Six sampling ports were placed
24" down (0.6 diameters upstream) from the top of the stack
and 237" up (6.1 diameters downstream) from the last flow
disturbance. Twenty four points were sampled, four through

each port for three minutes each.

Points
on a Probe
Diameter Mark
1 *]11.6"
2 19.9"
3 28.1"
4 36.4"

47"
*Measurements include a

7.5" standoff.

X100 00CO-

237" ;
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IV. THE SOURCE

Genstar Stone Products 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, etec.) 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. Further mixing is
conducted in a separate contained call a coater situated at the end of
the drum. 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 or a mixture of 10% gas
and and 90% coal to heat air to dry the aggregate, and the motion of
the rotating drum to blend the aggregate and hot asphalt oil
thoroughly. The air is drawn into the system via an exhaust fan.
After passing through the burner and the mixing drum, the exhaust
gasses pass through a baghouse. The baghouse is manufactured by
Astec. The exhaust gasses are drawn through the baghouse and
discharged to the atmosphere through a stack. The design pressure
drop across the tube-sheet is 1 - 6 inches of water. The particulate
matter, which is removed by the baghouse, is reinjected into the drum
mixer.
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DRUM MIX BAGHOUSE

ASTEC -



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 Iis
also accomplished in this drum. Hot liquid asphalt is injected
into the drum where it is blended with the aggregate. Mixing
continues in a coater located at the end of the drum.

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

Knock off 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
ctlean air plenum. The solid particulate matter is trapped on the
dust coat buildup on the bags. A bag cleaning cycle consisting
of jet burst of air from the inside (or clean air side) of the
bags sends a large bubble of air down the inside of the bags
shaking loose buildup on the bag surface. This particulate
matter is collected at the bottom of the baghouse and reinjected
into the drum mixer where it is used as part of the finished
project.

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

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

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

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

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
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DATA SUMMARY

Plant
1. Manufacturer of plant 45]‘5(, .
2. Designed maximum operating capacity i/_i‘_ TPH @ i__% moisture.
3. Actual operation rate ??"f TpPH @ /-9/2.4 % moisture.
4. sStartup date Apr. 30 (187 _
5. Type of fuel used in dryer (c=!/fos S o ! .
6. Quanity of fuel consumption Ao O CF (os .
%;g’ Meto,s ”
Aggregate
7. Name/type of mix __SA 5,5y, / Bl Bese .
8. Percent asphalt in mix .5 /S ts s.
9., Temperature of asphalt 325 °FAC .
10. siev§/8creening analysis: % Passing; >{35:, ’; fiJe-n*z/ >/ st
1%k (00 3/8" 44 bio 263
3/4" 27.2 Y 50,5 $50 /6.4
1/2* _ &4 N 2£.0 $200___ 5.0
FASE Screening
Ba_ghouse
11. Manufacturer As fec /)7 1% -£3 .
12. No. of bags 1,027 . Type of bagsAime  SHP /0 %y .
13. Air to cloth ratio S  ~/ . Designed ACFM 77 oc .
14. Square feet of bags .
15. Type of cleaning; pulse jet A\ , reverse air .
plenum pulse . other .
16. Cleaning cycle time A0 1y, .
17. Interval between cleaning cycle  8.7% sec .
18. Pressure drop across baghouse Lod )/ p&i-
19. Pulse pressure on cleaning cycle ~_psi.
COMPANY NAME(> -, o /@- _ pate 3 C 5 D
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PLANT DATA

COMPANY NAME (— en s ts, Ste Prodycts Conpoas,

COMPANY REP. cC. ATE Ju\y 19, /967 PHONE # 3C/-(45-7161
DATA SOURCE_FPln7  Blond:ng Comp. -
PLANT LOCATION L. South STt poBoy £96 /Fredev c K Mewland )
PLANT MFG. A sTec PLANT MODEL # §6/76 PLANT TYPE rum AixConte.
MIX SPECIFICATION #SA% sue/ B By OIL SPECIFICATION #_AL-)C
—_Fuel Oi1 __ | Venturi
Nat. GasX X Baghous
Time Propane __} Burner Liquid Mix Pressure
24 Hour Coal X | Setting |Aggregate| Recycle | Asphalt | Temp. Drop
gpit ter | "’,Af_:ﬁ” TPH TPH TPH OF Inches
SYou f #1 SA Su Hsce ) ~1. ¥ ater
10250 1055 Viwy Ailer 25y (2 -0 | 239 {3 13~
1050 | 29 IS¢ BLRY 1 T T P 8
l RE 9.5 23 - 3.1 309 4’2,5”'
jtiyo |* 30 b 25¢ —-o— |50 |3¢09 1.5
| ez s v 32,5 752 o= | we |2gx |~
ise L. 3% 365 ~ o 20.7 3¢3 |2
E’/a 2205 |3 31,7 196 0= 6.5 310 |&~7
nd 1 BrexK | a  Pleat  FPleduction Ifje statedd 27 0% A
Cosity Ol %% Bty |Bos
'q_-fv-__#”:: S | 22 ]{a —Ci— T.97 |3 2_/' 2.23‘7’;
*ota |15 210 {u 20 256 —o— 1, 3 283 le 5
ls.25" 246 338 —c= (4-7 240 1,57
150 40 | " 3.4 4 g9 —0- j9.0 |29¢ |27
15557 | ot 3.9 4/0 —o— Vi1 [z Ja.se”
B 7Y, i 318 vl - — 5.3 7 Q;(
o | ls 25 i A “40 3 ~0 - M. 3 3¢r 2.7
16240 | 19.¢ 3174 —- jho  |2és |75
[g595 |« 243 336 —o- 15.9  {3ir  |o2”

710 p 9.3 k€% — (. 3/ 22577
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PLANT DATA
COMPANY NAME
COMPANY REP. DATE July 30, 1967  PHONE #
DATA SOURCE -
PLANT LOCATION
PLANT MFG. PLANT MODEL # PLANT TYPE
MIX SPECIFICATION # Yﬂ/b‘cm§aae OIL SPECIFICATION # AC rC
—Fuel Oil 0 | __ Venturi
Nat. Gasl/0 | XBaghouse
Time Propane? |} Burner Liquid Mix Pressure
24 Hour Coal 92} setting |Aggregate] Recycle | Asphalt |Temp. Drop
TPH TPH TPH OF Inches
. A G Sece Water
605" | 90% Cont 1090 (9.3 16~ —o— | 943 |3/3 |3’
A0 | « 20.6 194 - 0= 9> 3285 | 175"
3:35 |, 25.3 L b —c- |15 1316 | Law”
850 | 253 340 — 0~ ig./ 295 007
q,05 |« 274 359 —c—119.1 | 307 2,257
o220 v 29,1 —Z & -0~ 207 206 |2 757
(295 |u 299 365 _—c - 2.1, | 307 | 275
W Gad 05 SY Lun 9237 o—
I ~ —
¥ —g—
' -0~
4 -0
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:

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

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

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

used for stack temperatures.

A Hays 621 Analyzer was used to measure the oxygen, carbon
dioxide and carbon monoxide content of the stack gases. For
non-combustion sources,. A Bacharach Instrument Company
Fyrite is used for the gas analysis.

Filters are mady by Schleicher and Schuell and are type 1-HV

with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of
< .001.

Form #REC-07
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

L Field Preparation

A.

B.

A.

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

Filters are removed from their txx 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 (175°C for two hours). The open jars
are removed and placed in a dessicator antil 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.

Il. Post-Testing Lab Analysis

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 I, 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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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 1059C 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 | 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 aligh 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 wmarks 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.



Forin REC#8

14

Plant Location_g%g;ﬁ[ S&Eru;ppd&dslaelative humidity in la

o 49 s

—————————————————

sample mationmmmnensity of Acetone (pa) .7853mg/ml

Blank volume (Va) 9‘2()0 ml

Date/Time wt. blank 9[_1:“8 Z
Date/Time wt. bhlank [S [& Z

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

Ave.

Gross wt.

q98. 7659

cross wte. _ 98 T4LSE
59

%57

Gross wt.
Tare wt,

2 8 8 18

Weight of blank (mgyn) , QOO mg
(Ca) = (Map) / (Va) (pa) = (Loo0DH(3 ma/g)

Wy = Ca Vaw Pa = (00003) (Zo® ) (,7453) = (.DOQ.)

run$ ! |Rn3 2 | runt3
Acetone rinse volume (V) m | 200 200 200
pate/Time of wt /1230, wt g /58 77051147.58591163.0637¢
pate/Time of wt 830 sswt g 58.770[ 47. 585:7 /4@3037
Average Gross wt g rr/58.7703 1477 5858 ’4’3@2 S
rare we g |[SE T402|]47.54241/63.01S1 |
Less acetone blank wt (W) g ,O002.].0002 |.0002
Wt of particulate in acetone rinse {(my) g .OQqq ' LDL}ES& . 032
Filter Numbers # _@31103 KP—QIQL} KP-Q’Q_S;
pate/Time of wt 8[}1 Q,‘E(}gpross wt g .S347 |.546% |. 5S60
Date/Time of wtgzs 83() 4rgross wt g ] __@345 s §‘/(pq . 5558
Average Gross wt g . S3YL | . Slnglé .S859
Tare wt g Sa34 | ,S238 |,5329
Weight of particulate on filters(s) (mg) g Q“Q-— . 09’918 . 0330
Weight of particulate in acetone rinse q ,Qaqq J_O_Ifal OQQQ
Total weight of particulate (m,) 9 . O%IL .OééQ 0551

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 z;';r[z 2 i'gg; . Signature of reviewer ; ZM~
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COMPANY NAME gun star Stone. Prediundts

Chloroform and Ethyl Ether Extraction for EPA Method s (back half)

49%

Relative humidity in lab

Density of chloroform and ethyl ether 14173 / ;7'51' %'/MI

Chloroform and cthyl ether rinse volume

Date/time of wt /‘l—

Gross wt.
Date/time of wt /5[ 8 Z Gross wt.
Gross wt.
Tare wt.

Wt. of particulate in chloroform ecthyl ether rinse

Water evaporatlon

Date/time of wt. /‘-l / 8 7
Datc/nmc of wt. / /87
Avg.

Gross wt.

Gross wt.

Gross wt.

Tare wt.

Less chloroform & chtyl cither blank wt.

Weight of particulate from water (mg)

Wt. of pﬁrticulatc in chloroform ethyl ether rinse
Total weight of particulate (mp)

Note:

Q ® M R R R ®

4

RUN 1

348

RUN 2
HO |

RUN 3

39S

133, 1341

195. 7657

157 20X

133.1359

J45 7654

1S72023

33.1360

14577656

[S12025

133.1A82

J45.760]

15 7.2004

.0078

.00SS

0011

Inp 1

Top 2

Twp 3

19q.aslé

132.9083

153, b6S2

J42.2563)132.908 |

153.6650

422545

32.908L||S3,66S)

F

[42.20177

.0000

.0000

13277590} 153 L404

-0000

0548

A999

0244

L0078

-00S55

. 0626

. IS4

.0ASS

Chloroform ethyl ether used be subtracted from the sample weight.

Remarks

In no case should a blank residue 0.02 mg/g or 0.001% of the weight of

i -

Signature of Analyst‘ﬁﬂ%&,
Signature of Reviewer é ) 4‘0(-
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NAME : GENSTAR STONE PRODUCTS

LOCATION: FREDERICK, MARYLAND date /2987 7/29/87 T/30/¢
SUMMARY OF TEST DATA RUN # 1 RUN # 2 RUN #

SAMPLING TRAIN DATA start 10:52 14:57 08:03

finish 12:10 16:13 09:24

1 Sampling time, minutes e 72 72 72
2 Sampling nozzle diameter, in. Iin L 285 L2595 L 25%

~

3 Sampling nozzle cross~sectional avea, ft7 An 000385 ,0003%5  .000355
y Isokinetic variation I P4 102 103
S Sample g9as volume ~ meter conditions, cf. Vm 59.76 61,596 63.87
6 Avevyage meter tempevature, °R Tm S44 570 5546
7 Average oriface pressure drop, in.H,0 AH 2.40 2.60 2,78
g Totat particulate coliected mg. Hn 1.1 66.0 595.2

VELOCITY TRAVERSE DATA

9  Stack area, ft- a 10.8 10.8 10.8
10 Absolute stack gas pressure, in., Hg,. Pg 30 .44 Z0, Y 30,34
11 Rarvometvic pressure, in., Hg. Phar 30.44 0, 4k 30,36
12 Average absolute stack temperature, R Ts T332 731 729
13 Average “\/veloccity head , ( Cp= .81 ) ~“\/AP 1.0%5 1.03 1,04
14  Average atack gas velocity ft. / sec. Vg &2 &8 70

STACK MOISTURE CONTENT

15 Total water collected by train, mi. Vic 373.0 416.0 04,0
16 Moisture in stack gas, % Bus 23.5 25.1 23.4

EMISSIONS DATA:

17 Stack gas flow vrate, dscf/hv., (000's) fsd 1,810 1,458 1,529
18 Total pavticulate concentration, arsdscf Cs Lol TN COL3ET
19 Toetal particulate concentration, lbsshy E 2ok 3.4 .0
20 Total particutate concentration, lbs/mbtu g! . 0000 .00aa0 L0000

ORSAT DATA

21 Pevcent CO2 by volume coz 3.5 2.0 3.0
22 Pevcent 02 by volume 02 14 .3 4,5 14,5
23 Pevcent CO by wolume co 1 i i
24 Pevcent N2 by wolume Nz £721.7 g2.5% 82.5%

Buzzveale
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Iy Gas VYolume

mistd)

Where:

vm(std)

Run #

fa—y

Run # 2

Run #

i

- Vm T(sfd) Pbar t*_eﬁ =
T 13.6
m e e
- - P(std)

= Dyy Gas Volume through meter at standard conditiens, cu.ft.

= [yry Gas Volume measured by meter

= Ravoemetric precsure at oriface metevr,

= Standard absolute pressuve, (29.92 in.

= fbsolute temperature at meter R
= Standard absolute temperature (

=  Average pressure diop acvoss ovi
calibration factor

= Dry gas meter

= Inches water per inches Hg,

Voetds = 17.6%  (1.000¢ 59.76)
Vo et S 17064 (1.00)C &1.%6)
17,64 (1.000C 6%.87)

Tmistd)

, cu.ft,
in. Hag.
Hg.)
528°R)

face metev,in.H,0

(30.44) +

2,50
CAG L WYY + e
s
13.4

570

(30,38) + —ee

= 857.40 ds«
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Total contaminants by weight) ‘GRAIN LOADING'

Where:

L

Vm(sfd)

Run #

Run # 1:

3

Run # 3:

Particulate concentration €, gv./dscf,

) M
c. = 0.0154 3¢ =0
=} maq v

mistd)

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

i

Total amount of particulate matter collected, mg,

Iry gas volume through meter at standard conditions, cu.ft.

- ey 97 41,1 B _
Cs e 0.0154 s TEITL = ,0110 or./dscf.
. sy 9V __66.0 e - :
Cs = D,019% s g8 53 = L0174 gy ./dsct.

n

]
i
[}
et
[
[
£

= L0137 agv.,/dscf.

et |
2811 R

Hi

E
i)
ol
%114
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vy moleculay weight:

Hd = 0.44(%602) + 0.32(%02) + 0.,2802C0 + %Nz).

Where:
Md = Iy molecular weight,lb./lb.-mole.
ZCO? = Percent carbon dioxide by volume (drvy basis).
7.0,.7 = Pevycent oxygenn by velume {(dry basis).
.'Z’.N,.1 = Percent nitrogen by volume {(dry basis).
%CO = Percent cavbon monoxide by volume {(dry basis).
0.26%4 = Ratio of D, te N, in air, v/v,
.28 = Molecular weight of N, or Cco, divided by 100.
0.32 = Molecular weight of O, divided by 100,
.44 = Molecular weight of CO, divided by 100,
Run 8 1. Md = 0,44 ¢ 3.5% ) + 0.32¢14.8% 3 + 0,28¢ D%+ 817X ) = 29.2
b,/ lb.,~mol:
Run #H 2 Md = 0L,u4 F,0% ) o+ 0,F20048.5% )y + 0,281 X o+ B2.5% ) = 2% .1
- I, /b, -mai
Run # 3 Md = 0, 44¢ 3,07 ) + 0.32¢14.5% > + 0, 28¢< 02 o+ 8B2.857% 5 o= 29,1

Ih . /th . ~mole



Water vapor condensed

T T p RT -V
Vo = v, -V, ﬁg——~ﬁi5393~ = 0,04707 Ve i
WCetd ! W (std) . L
- - R T _
Voo = | W - u, e R TS 2E I B S
%% td w (std) L .
Where.
0.04707 = Conversion factor ft?/ml.
0,04715 = Conversion factor ft?/g.
'Vuc = Volume of water vapor condensed {standard conditions) scf.
std
szg = Volume of water vapor collected in silica gel {(standard conditions)
std
vf = Final volume of impingey contents, ml.
Vi = Initial volume of impingey contents
P = Tlensity of water, (0.002201 (b/mi>.
R = Ideal gas constant, 21.85 (in.Hg.)(cu,ff./lb.»mole)(aR)
Mu = Moleculay weight of water vapor (18.0 b/lb-moled.
T:td = Absolute temperature at standard conditions, 528 °R,
Pstd = fAbsolute pressure at standard conditions, 29.92 inches Hg,
Rurn # 1. VMC(STd} = {0,04707) (3uB.0) = a4 gu. ft
Y S 215 IR P o - 2
sy latd) (0.04715) ¢ Z25.0) 1,2 cu.ft
e ; I - - ;
Run # 2 Vuc(std) C0.0u707) (401,00 18,9 cu.ft
Vmgg(gtd) = {0,0871%) ( 15.0) = 7 cu,.ft
Run # 3. vmc(%fd) = L0, 08707y (395,0) = 18,48 cu,ft
¥ = {0, 047189) ¢ ¥.0) = TR TR O ¢

wsgistd?
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v v Xx 100
Yeetg W39 44
Moisture content of stack gases! Bus = —v;-—~*"~;—§;———'——~;—v—; ——————
Cetd 59%tq std
Wheve.
ch = Proportion of water vapov, by volume, in the gas stream,
Vm = [iry gas volume measured by dvy gas meter, (dcf).
we = Volume of water vapor condensed corrected to standard
std conditions (scf).
v . = Volume of water vapor collected in silica gel covrrected to
WS89 td standard conditions (scf),.
16,4 + 1.2
Run # 1: ] I e X 100 = 23.5 %
ws 16.4 + 1.2 + S7.40
18.92 + o7
Run 8 2. B = eeemee im0 = 28.1 %
ws 18.9 + .7 + 58,53
18.6 + u
Run # 3. B g T ToTTTmmmmsmeeoeeee X oolo0 = 23.4 %
18.6 + o+ 62,12
Motecular weight of stack gases. M = M, (1-B > + 18 ((r >,
s d ws ws

Where:
™M
S

Ma

Run # 1:

Rurnm # 20

ad

Run #

1

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

Moleculay weight of stack gas, dry hasis, (th. th.-molel).

M= 29.2 (1~ 235 ) + 18 ( 235 ) = 246.6 (lb./\lb.-moled,

M, o= 29,1 {1- 251 ) + 18 ( 251 ) = 26.3 {lh./1Ib.~mole).
Moo= 29,1 41~ J23M 03 o+ 18 ¢ 234 ) = &5 (b ./b.-motled.
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Stack gas velocity:!

- e T_ ..
vg = Kp Cp \\ AP avag. "\\ mmggﬁgng_
T o \\ Ps Ms
Where:
VS = Average velocity of gas stream in stack, ft./sec.
- 1
- o - /
Kp = 85.49 ft/sec (g/g-moled—{(mm Hg) /7 ¢ KY(U mm H,O0 2
Cp = Pitot tube coefficient,( dimensiontess ).
AP = Velocity head of stack gas, in. H,0.
Pbar = Rarometric pressure at measurement site, (in.Hg),
Pg = SHStack static pressure (in.Hg),
o= + - oG - H = -
PS Absolute stack gas pressure, (in.Hg) Pbar& Pg
Pstd = SQtandard absolute pressure, ¢ 29.92 in.Hg ),
t. = Stack temperature, ( f).
T, = Absolute stack temperature, ( R), = 460 + L
Mo = Molecular weight of stack gas, wet basis, (lb/lb-mole),
.mmmm%éé_mmMmm
Fun # 1 Vom (85,49 ¢ LB13 1051 TN | e 69,17
SOCR0LBUIL26,ET)
.,Mm-mW§§Im_,mm»
Run H 2 VvV = (85.49) ¢ .81y ¢ 1.03%) “\\ e e s e e im0 e e e 468 .14
o CRAD ML 26, 31D
Rur # 3 Vo= (B5.49) ¢ L81)  1.06) TN = 69,87

Fi/s:

ft/se

| VA
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Stack gae flow vate:

Qsd

WUhere:

Qsd

3600

Run #

Run #

{'\i
o
-
o

- 34600

3

= 3600

3600 ’ 1—Buc

L T o p

oo oy -

Ovy volumetric stack gae flow rate covrected to
standard conditions, (dscf/hv), .
Cross sectional area of stack (f1.)7

Conversion facter, sec./hr,

Stack temperature ("),

Absoelute stack temperature, (QR).

Standard absotute temperature, (528 Ry,

Bavrometric pressure at measurement site, (in.Hg.)
Stack static pressure, (in.Hag.,).
Adbsotute stack gas pressuve, (in.Hg,);, = P + P

bar

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

528 30.44
(1=, 035) ¢ 469,17) ( 10.8) | —-mee- el I

7E R v,

528 30,4l
(1-.251) ¢ 68.1%) ¢ 10.8) e o

731 29, 92

508 30,36
(1. 234Y  69.B7Y (0 10.8) | —eeee- T

7y 29,50

9

1509772

1458176

1529299

dscf/

dsct/
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Emiscions rate from stack.

E - e e P = lb + / h\" '
7000 gr./1b.

Where.
E = Emissions rate, ib./hr.

C = Concentration of particulate matter in stack gas, dry basis,
corvrected to standard conditions (gr/dscf).

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

(.0110) ¢ 1509772
1 Run # 1. E T e e o e et e s e = 2.% tbh. / hr.
7000
L0179y (1458176
Rurn # 2. E = o i e ot s = 2.6 b, / hy.
a 7000

¢ L3Ry 4 1R29299)
R urn ‘3 : E o it e tee ens whun e s Gess arre et ees ars weus srre + s ot e
TOO0

>
=

e
o
-




Isokinetic vaviation . I =

Where:

100

T
=

0.002469

13.6
60

Fun #

I ==

Run #

I =

P A

100

X

100

X

x

il
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0.002669 V. + (V¥ /T (P _+AH/13.6)
ic m m bav

s aamt o s Stoe o4 s oeve Shee B0oe wiue watn Gaae 4000 Pies SR Puar boms Hhue e Pars Mt Twas STT G GO Sk GaT e fmen At 4 does e oo

Percent isokinetic sampling,

Conversion t¢ percent,

Absolute average stack gas 1emperaiure,°R.

Conversion factor, Hg - ft3/ml - °R.

Total volume of liquid collected in impingere and silica gel, m

[-]
Absolute averaqge dry gas meter temperature, R,

RBarometvic pressure at sampling site, (in.Hg).
Average pressure differential across the oviface meter, (in.H,0
Specific gravity of mevcury,

Conversion seconds to minutes

Total sampling time, minutes,
Stack gas velocity, ft./s5ec.
Abhcolute stack gas pressuye, in.Hg,
”
Cross sectional avea of nozzle, 17,
59.8 2,40
o o o 30,4 + ———ee
(0.002669)(373,0) + o6L 13.4
732 | e e e e S = 96 %
&0 ¢ 72 Y ( &6%.17 ) (30,44 > ( 000355 )
&1.6 2,60
e e e 3084 + -
(0,0026462)(H16,.0) + 570 13.4
73, e i o e s e o e e e e e e e 2 e e e e e e e o . e e o o e i o e = 1092 %
60 ¢ 72 0  &H8.14 ) (30,44 > ( 900355
63.9 2,7
SO 30,34 < -
(0, 002485920400 ,0) + T,
raely et e e vee comt e sne 208 2o vt 2o 22 A1 2 2 220 22 e e w0 S0 o2 v o om0 e s+ e e s 20 e N
AHO( FCEE B &9 ,87 ) (30,346 3y ¢ L 0DUGDEES D




VIII. FIELD DATA
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Plant 6@«\5*\&7

i

RAMCON ENVIRONMENTAL CORPORATION

=24

Location Yredexic®  aAd
S s

Operator :
Date

1-36-81
Run No. 3
Sample Box No. \
Meter Box No. OO\
Meter H @ (A%
C Factor L.OOTS

Pitot Tube Coefficient Cp_ .5\

Filtexr No.

Schematic of Stack Cross Section

Probe Liner Mater
Static Pressure, mm Hg (in.
bzl

Ambient Temperature 15 ¥

Assuned Moisture, ¥ 7 <5

Barametric Pressure 2o (o, mw

v | W
=[S SO 1|
wiiaL| T [y
ou

Probe Length, m(ft) & Tt owrmmence

Leak Rate, m3/min. (cfm)
ial

Nozzle Identification No. © .S

Bl

=

Avg. Calibrated Nozzle Dia., (in. )o;ssé._zislg.zg
Probe Heater Setting

0.5\

%ib <to i leSS
}Q) {to. 0T ‘50

o STACK  |VELOCITY | PRESSURE @S GAS SAMPLE TEMP. |FILTER | GAS TEMP LVG |

SAMPLING VACUUM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER | HOLDER OONDENSER OR

TRAV. PT | TIME (Ts) ( Pg) MTR VOLUME °F TEMP LAST IMPINGER,
NO. | (8)min, in. Hg °° | inH20 | in H20 ft3 | "Tnlet Outlet °F °F
N B2l 3 |700 lpeo |\ SR 0s 1S |zo | &3
1 leen | 4 Jzzo [ WL | 28 (sl 90 [0S [ Teo | SB
3 Byl g |7do | (2 7.9 |05 85 | 8o | 3O 62
¢ o | s |z |1t | 23 |gse| 9 120 | 1301 6O
N Bl S s | e | 79 Jpwac| 95 | 8o | TdS | SS

. B | B 185 | e | 23 |awazl oo |80 | 250 | S35 -
s o | & ligs | 1 | 43 |egzol Jos | o | 2SO | S¥
¢ gz | 1 Joas | 1€ | 3¢ ezl s | 8S | 2SS | ST
N Bl G |2Ss | L | 3% Igssol] oo | 8 | 2RO | ST
"7 lede® ] 1 lzeo | WL | 28 lesneo| (o [ 85 | 220 | S
3 @dz® | N (20 | (b | 28 (2030 o |85 [ 22S | S5
f losZ | & 7220 | L | 2.5 lgaeo| wolgqo | 240 | 7
N B & [1o | 10 ] 74 |eteto] \es | A0 ds | sz

£ol. v 1
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IX.

CALIBRATIONS
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 9"3"8’) Meter box number &% 70 7275
Barometric pressure, P, = 3O 3% in. Hg Calibrated by _SM_L&?__
Gas volume Temperature
Orifice | Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter Inlet |Outlet | Avg |Time
setting ), v.)), (), [, ), |, ), [ (t),}](6),
(aH) w3 d3 w di i do d Yi AH@i
in. HZO ft ft °F °F °F °F |min in. HZO
0.5 5
0_-T1 T _-1 2T
1.0 10 [Vgan| ¢ 6| o lwsol 829 997 |19
1.5 10
0422 £¥_~1 93 ,
2.0 10 bHIJJ 7; 'Tc‘d ] 9@ 343 11.003 "&
250~ 9 &2
>0 0 [Pegau| 75 | 93| C#R (% |eafLeos |LE]
4.0 | 10 |
Avg [r00 2 Iri
2
H, + 460
el |, o Ve Byltg * 460 e = 00317 Ok [(tw b )@}
, - . - v
B0 13.6 |'i vy, + 1135}{6) (t + 460) i~ P (ty + 460) R
0.5 |0.0368
1.0 |0.0737
1.5 0.110
2.0 10.147
3.0 10.221
4.0 10.294

a If there

under t

4

is only one thermometer on the dry gas meter, record the temperature

Quality Assurance Handbook M4-2.3A

Form #REC-02

(front side)
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METER BOX CALIBRATION DATA AND CALCULATION FORM

Date 7—/0" ? 7

(English units)

Meter box number 670 775
San

apr——

Barometric preséure, Pb =a?9 58' in. Hg Calibrated by (Leorty
Gas volume Temperature
Orifice Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter Inlet |Outlet | Avg |Time
setting (Vw), (Vd), (tw), (td.)’ (td ), (t'd)’ ),
(aH), 3 3 i o Yo, oy
in. H20 ft ft °F °F °F °F |min in. HZO
0.5 5
o SPdLi
1.0 5 30 6 ¢u |_fo 1B372< |92s].992 | 1-95
1.5 10
o LA
2.0 10 ’ )
A b - 10 | ~5| I§625 V1225|003 199
3.0 10 o € . ;
H 76 Ga|_—%] 5625 |ip3l.007 | [, 415
4.0 . 10 l
avg 1,003 | 1.9%
AR, + 2
rooll T i N e = 0:0317 A (e, + 460) ©
po| 13.6 |1 _AH i P_ (t, + 460) v
2 vd(Pb + 13.6) (t + 460) b *d w
0.5 |0.0368
1.0 ]0.0737
1.5 10.110
2.0 [0.147
3.0 10.221
4.0 |]0.294
a .
If there 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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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

‘ Date é "/() - 006 Thermocouple number @& / W

Ambient temperature 44 °c Barometric pressure 9’ 1n. Hg

. - .
Calibrator ;z:ZZuzqu Reference: mercury-in-glass éﬁﬁ

other
Reference Thermocouple
7 Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) °cC °cC %
A et | g &) 297C| O
¥ . .
o"\ L0
3
"I &y ;4 -’ CJ
: g . i
‘ £ N VAN 4

: -
i 7-29-%7 L5~ s

a . .
Type of calibration system used.

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

100<1.5%.

Quality Assurance Handbook M5-2.5

b o
£ 4
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

pate (=} = §G

Thermocouple number &d['bdy

Ambient temperature . j °C Barometric pressure 29.25- in. Hg

Calibratorwi;ﬂsglg;ng; Reference: mercury-in-glass

e

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Ssource? | temperature, temperature, difference,
number (specify) | °C °C %
ho-dsrt o 0
A jo0°C. | o0 °C o

ats
bt

/2797

2 4°C

bS

234

—_c

LS

44./ , TZD

O

aType of calibration system used.

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

°C + 273

1] 100<1.5%.

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

7-2747

Date \\Q%‘\’\ Thermocouple number M\
Ambient temperature _\\ °C Barometric pressure W\  in. Hg
Calibrator™ Syssasso. Reference: mercury-in-glass \l
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C %
M Q \ © [}
‘é\ BN\ <E;\~‘E f%f\.‘i ,0% Z
%O\\\\ ~ ~ —-°
Nangy © N S /o
'3 oAWK ANV .00
| o> o - ¢
; (L/ ’ Q}Q\ ’\5ﬁé;3 \ ’?SW(\ \\ ,ot)$/2
7
» . o < 2 /0
Q %‘&0\&.{\\ S\\e X V}'\; X .0

a . . :
Every 30°C (50°F) tor each reference point.

b

Type of calibration system used.
°C + 273) - (test thermom temp,

°c + 273)}

C[Qef temp,

ref temp,

°5C + 273

100<1.5%.

Quality Assurance Handbook M2-2.10



Heating Probe Calibration
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RAMCON

Lear Siegler Stack Sampler

Probe No. &l Probe Length /i'

/

Date of Calibration 3-&] -8'(9 Signature @f\ ‘ : GMM

Name of Company to be tested

Note:

350

300

250

200

PROBE OUTLET TEMPERATURE (F)

150

100

50

0

3 ft. probe - 5 min. warmup

6 ft. probe - 15 min. warmup
10 ft. probe ~ 30 min. warmup
Calibration flow rate = .75 CFM

284 ‘'F

262,40

20%°%F

btk
J80°F

<
wht shek 7
12me 69C7C?:
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PITOT TUBE CALIBRATION DATA

size (OD) E_/_Ef_ ID number 4|

Calibration pitot tube: type S
Type S pitot tube ID number __4 | Cp(std) = 1
Calibration: date ]" ﬂ"?rW performed by
A-Side Calibration
8P - AP§. s b
cm (in.) cm (in.) C () DEV.
H.,0 H.0 p
2 2
'7_5 /45 .8’ 00‘
.7‘,/ /. 1 18' '01
B /. 3 LD L 01
Average
WA
B-Side Calibration
Apstd’ Aps' a b
cm (in.) cm (in.) Cp(S) DEV.
HZO HZO
.75 L 4S 81 .ol
24 [Lc 21 0!
11/1’ 1-3 J_go OO'
Average
i . 2.
ap
aC N - C ___§._t:(_j. =
p(s) p(std) AP
b -
DEV = C - .
p(s) Cp, (must be <0.01)

Cp(A) - Cp(B)

1]

(must be <0.01).

Quality Assurance

Handbook M2-2.%
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