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R A M C O N ENVIRONMENTAL CORPORATION

RAMCON BUILDING 223 SCOTT STREET MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-7000 TELEX 53-806

July 31, 1984

Mr. Rick Cole

Genstar Stone Products
11350 McCormick Road
Executive Plaza IV
Hunt Valley, MD 21031

Subject: Particulate Emissions Test - Cockeysville, Maryland Plant

Dear Mr. Cole:

Enclosed are four copies of our report on particulate emissions. 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 was in compliance with State and Federal standards.

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

Mr. Don Andrew

Office of Environmental Programs
P.O. Box 13387

Baltimore, MD 21203

We certainly have enjoyed working with you and hope to serve you again in the
future.

Sincerel

¢ Sumner Buck, III
President

GSBIIt:kr
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I INTRODUCTION

On July 17 and 18, 1984, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for particulate
emissions compliance at Genstar Stone Products' Astec drum mix asbhalt
plant located in Cockesville, Maryland. RAMCON personnel conducting
the test were Sam Turner, Team Leader and Miles Mason. Sam Turner
was responsible for the laboratory analysis, including taring the beakers
and filters and recording final data in the laboratory record books.

Custody of the samples were limited to Mr. Turner and Mr. Mason.

The purpose of the test was to determine if the rate of emissions from
the plant's baghouse and the total contaminants by weighf (grain loading)
are below limits set by the State of Maryland and by the U.S.
Environmental Protection Agency.

IIl. TEST RESULTS

Table I summarizes the test results. The grain loading limitation 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 found in C.O.M.A.R. 101806.03. Ms. Kéthy Gunkel
observed the testing conducted by RAMCON.
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TABLE 1

SUMMARY OF TEST RESULTS

July 17 & 18, 1984

Test Isokinetic Actual
Run Time Grain Loading Variation Emissions
1 19:23 to 21:17 0.0193 gr/SCF 9% 3.8 Ibs/hr
22:04 to 23:31 0.0231 gr/SCF 96% 4.8 lbs/hr
17:48 to 19:15 0.0264 gr/SCF 4% 5.6 lbs/hr
Average 0.0229 gr/SCF 4.7 lbs/hr

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/SCF limit set by EPA and the .03 gr/SCF
limit set by the State of Maryland. Therefore, the plant is operating in
compliance with State and Federal standards.

Hi. 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. All three test runs were
sampled at three minutes each.

B. Problems Encountered: No problems were encountered.
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C. Sampling Site: The emissions test was conducted after a baghouse on
a rectangular stack measuring 29.75" x 44.25" with an equivalent diameter of
35.6". Seven sampling ports were placed 19" down (0.53 diameters upstream)
from the top of the stack and 73" up (2.1 diameters downstream) from the last

flow disturbance. Twenty eight points were sampled, four through each port
for three minutes each.

Points
on a Probe .
Diameter Mark /'

l 3.7" 29.75" l}l} 25"

2 111" )
3 18.5"
4 25.9"
19"

-—*—-e&eo.@{m ﬂ

73"
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Iv. THE SOURCE

Genstar Stone Products employs a Astec drum mix asphalt plant which is
used to manufacture asphalt concrete 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 belt 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 dryihg 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 a 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 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 gas burner and the mixing drum, the air passes through
a baghouse. The baghouse is manufactured by Astec. The exhaust gasses are
drawn through the baghouse and discharged to the atmosphere through the
stack. The design pressure drop across the tube sheet is 1 - 4 inches of
water. The particulate matter, which is removed by the baghouse is
reinjected into the drum mixer.
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Aggregate bins: Virgin 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.

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

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 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

W
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Aggregate Feed Bins
Preliminary Oversize Screen
Weigh Conveyor Belt

Rotary Drum Dryer/Mixer
Burner

Knock Out Baffleing
Baghouse

Liquid Asphalt Storage
Conveyor to Surge/Storage Bin(s)
Surge/Storage Bin
Control/Operators' House
Truck Loading Scale

Stack
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DATA SUMMARY

Plant

1. Manufacturer of plant ; ;g 76& .

2. Designed maximum operating capacity 7325 TPH @ ;% moisture.

3. Actual operation rate 29—0 TPH @ <) 3“/ % moisture.

4. Startup date / /%3

5. Type of fuel used in dryer Wgé 0 / .

6. Quanity of fuel consumption /c SZ7 %p/ .

' Aggregate

7. Name/type -of mix : | "/5;/4674@ .
! : 8. Percent asphalt in mix { 3 3.
| | 9. ,Temper‘atu';e of asphalt 2?’0 .
| 10. Sieve/Screening analysis: '§ Passing; i -
1» . 60 sem 98 o Y Yo -32
] 374" _ /00 AR W5 27 Hro0 - (O
] et 48 F3 0 ew L

] - o R LSRR Baghouse

o TR m e dedee Cowl SaE s aienre

”W.v,,‘]_.'l'.’ Manufacturer _ _ C : -
“12. wNo. ‘ofwbags 0[0 . Type of bags M .
13. Air to cloth ratio é.Of sl Designed ACFM 1522@0 .

:] 14. Square feet of bags g?.?; .
B , -
] 15. Type of cleaning; pulse jet { , reverse air \/.
o plenum pulse g , other 5 .
] 16. Cleaning cycle time M_p
17. 1Interval between cleaning cycle Z (;;c, .
18. Pressure drop across baghouse 7/2 “ psi.
19. Pulse pressure on cleaning cycle /6 psi.

COMPANY NAME “ s . " DATE 7 ./; 'g‘/
COMPANY REPRESENTATIVEW(/W({ 4 %J[ﬂ/

% . % [
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PLANT DATA

COMPA &ﬂ uC,fé @

COMPANY REP{ Aic DATE__F—+/Z -8 Phone ¥ . LZEHo53

DATA SOURCE S, o2
PLANT LOCATION__7Eoa<, i/

PLANT MANUFACTURER 4. fr PLANT MODEL NO.WPMNT TYPE_DLUrn AN

MIX SPECIFICATION NO. OIL SPECIFICATION NO.

TIME: START STOP A.T. °F R.H. ]

FUEL OIL VENTURTI [

MATURAL GAS[}] BURNER MIX Baghouse iﬂ
TIME PROPANE (] | SETTING | AGGREGATE | RECYCLE| ASPHALT| TEMPERATURE | D.

; Egi&?ﬁﬁ ;%éF;Z  §* 2;5;%? siESSfi (? .kJ¥;8 ﬂ“@;?izzé}l 2224” .

. - S IR
LRE ey o 50 B EE TG S Tl
ER-E R
- . I I S E L 5

§ ;/q9fE%; ? i  %a
o /S

] TesT ﬂ&3 | *?14@4137 _ |
D A wwwiol/o’?Z 252 | 2 (W7 |2v0 | 77"
O
O

725 | e 237 Twd|ds0 | 50"
9.0 | Wue 011 1347 | 257 vg |27\ | 7"

REMARKS: Ly Ay

‘ " O "',. 3
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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 next page.

A Fisher Scientific 211-B airguide (uncorrected) aneroid

barometer was used to check the barometric pressure.

Weston dial thermometers were used to check both stack

and meter temperatures.

A Hays 621 Analyzer was used to measure the oxygen,
carbon dioxide and carbon monoxide content of the stack

gases.
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

L Field Preparation

A.

B.

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

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

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.

~IL.  Post-Testing Lab Analysis

A.

B.

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 1050C for about one hour. The beakers should be moved to
the dessicator to cool for ninety (90) minutes, then labeled with a
pencil and weighed on the Sartorius analytical balance. Any variance
from this procedure should be duplicated exactly when reweighing, as
this procedure has been found to be quite sensitive. After preparing
the necessary number of beakers (one for each probe wash and one
blank) the Mason jars should be opened, poured into the beaker, and
any material remaining on the jar walls rinsed with an acetone wash
bottle into the beaker. The amount of liquid in the beaker should be
noted on the analysis form. The acetone rinsings are evaporated on
a warming plate. The liquid is kept swirled with an air sweep to
prevent "bumping". When the acetone is evaporated the beakers are
weighed as in Section II A.

TMPINGER CATCH: In some testing cases, the liquid collected in the
impingers must be analyzed for solids content. This involves a
similar procedure to the probe wash solids determination, except that
the liquid is deionized water. :

ACETONE: Conduct a blank analysis of acetone in the 1 gallon glass
container. This acetone will be used in the field for rinsing the
probe, nozzle, and top half of the filter holder. Performing such a
blank analysis prior to testing will insure that the quality of the
acetone to be used will not exceed the .001% residual purity
standard.

SPECIAL NOTE

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

The Sartorius balance is accurate to approximately +0.2 mg and has a maximum
capacity of 200 g. It is equipped with "pre-weighing” which enables an unknown
‘mass to be quickly weighed to a +1 g level with no adjustment. It also has a tare
weighing feature which is for quick net gain measurement without subtraction.
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
shouid 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 "seroed". ' _

To weigh an item, it is first placed on the pan. And the sliding doors are closed

. to avold air current disturbance. The weight adjustment knob on the right hand
I sice 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 is now set to weigh items between 100 and
200 grams. The balance will not weigh items greater than 200 grams in mess,
and trying to do this might harm the balance. Remember — this is a delicate
precision instrument. : ' I . '

After the beam is arrested, in either weight rahge, the is now 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 (nesr 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 »re 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, either. 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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SAMPLE ANALYTICAL DATA FORM

Plant Location _B.&HJME_MA (Gen} §_‘_{ﬂg\
~ Sample Location ' W R M

Relative humidity in lab So Jo |

Density of acetone (P,) . /8779 : g/ml
RUN 1 RUN 2 RUN 3

Acetone rinse container number #

Acetone rinse volume (Vay) ml

Acetone blank residue concentration (C;)mg/g
Wa = Ca Vay pa = (O )00 ) P =

Date/time of wt-30-Y4& ) 60, Gross wt
Date/time of wt' 284 1 fer. Gross wt

g
g
g
Average Gross wt -g‘ '
g
g9
g

Tare wt

Less acetone blank wt (Wa)

Wt of Qarticulate in _acetone rinse (ma)
Filter numbers T

Date/time of wt'}"SO'N HPw~ Gross wt g

Date/time of wt")-30-F4 { A Gross wt:; 9. lelox G
.. Average Gross wt- g ld 1
. Tage wt"-‘vg’

Weight of part:.culate on filters(s) (mf;)
Weight of particulate in acetone rinse
Total weight of particulate (mp)

Note: In no case should a blank residue 0.01 mg/g or 0.001% of the weight
of acetone used be subtracted from the sample weight.

Remarks

Signature of analyst _¢_ 4h c

Signature of reViewer )

Quality Assurance Handbook M5-5.3
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COMPANY NAME (S ervsT A2

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

45 /o

Density of chloroform and ethyl ether

Relative humidity in lab

Chloroform and ethyl ether rinse volume

Date/time of wt 7-30-4% 2hid

R A2
Date/time of wt 7-30.8Y >

Gross wt.
Gross wt.
-Avg. Gross wt.
Tare wt.’

Wt. of particulate in chloroform efhyl cther rinse
Water evaporation

S
Date/time of wt. 7-30-9¢ re= Gross wt.

Date/time of wt. 7-30-%) 5-'3"” Gross wt.

Avg. Gross wt.
Tare wt.

Less chloroform & chtyl either blank wt.
Weight of particulate from water (mg)
Wt. of particulate in chloroform ethyl ether rinse

Total weight of particulate (mp)

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

W ® ®m M M ® WM W ® O K K 0

2

g

RUN: | RUNz | RUN 3
/'S0 | /5o /50
/0,957 |/96 tbo 7 W147.//%2
/90,9527 1960611 {14241 76
190.9572 | 146.160F |147./1 78
190. 936211961119 V42.006/
o208 |.0/75 | oZ/%
4 5 1 &
/50,2.576|136.9% ¢ |1 399980
150,250 |12, 8994 |39.9430|
150.25)3 | 136, 684+ 13¢. %35
150.2036 | 136.3373 1344354
o | O o
(55 o3ty | eades
020% |.0r95 |.02/%
0857 | .0f#0 |.1395]

chloroform ethy! ether used be subtracted from the sample weight.

Remarks 7 o M% NS A‘UM ;Za\l ¢ . ,,W

oy sanll
Signature of Analyst 5 [_/\// [

Signature of Reviewer %ﬂ-{ /"/’@
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Chloroform and Ethyl Ether Extraction for EPA Method § (back half)

Relative humidity in Lab

Density of chloroform and ethyl ether

7*?’07’

Chloroform and ethyl ether rinse volume

Date/time of wt Gross wt.

Date/time of wt Gross wt.

Avg. Gross wt.
Less chloroform cthyl ether blank et.
Wt. of particulate in chloroform ethyl ether rinse
Water evaporation N v L
Date/time of wt. 2P fiwg i,,\Groas wt.
[/

Date/time of wt.72-%" Gross wt.
Avg. Gross wt.

‘Tare wt.

RUN 1

RUN 2

RUN 3

(A

=

S8
Wb %923
14,8793
146 8523

1§9.0330
5%.0330

1820202

18 /q Noo

| Weight Vo_i "patticulate from water (mg) -
Weight of particulate in chloroform ethyl ether rinse
Total weight of particulate (mn) ' |

/0% 4

..o wﬁ?m 2644

:.0630

.2254

Note: In no case should a blank residue 0.01 mg/g or 0.001% of the weight of
chloroform ethyl ether used be subtracted from the sample weight.

Remarks

Signature of Analyst

Signature of Reviewer é ’)/51»%
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NAME: GENSTAR STONE PRODUCTS

LOCATION: COCKEYSVILLE, MARYLAND

SO

F W

4]

0 N >

10
11
12

13
C1n

15
16

RS I L
td

13
F

SUMMARY OF TEST DATA

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.

)
Sampling nozzle cross-sectional area, ft7

Isokinetit variation

Sample gas volume — meter conditions, cf.

- -2
Average meter tempevrature, R
Average oriface pressure drop, in.H20
Total particulate coltected mg.

VELDOCITY TRAVERSE DATA
2
Stack area,ft.

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

£-1
Average absolute stack temperature, R

Average “\/velocity head , « Cp= .81 )

Average stack gas velocity ft./ sec.
| STACK MOISTURE CONTENT

Total water collected by train, ml,
Moisture in stack gas, %
EMISSIONS DIATA:

Stack gas flow rate, dscf/hr., (D00'e)
Total particulate concentration, gvr/dscf
Total particulate concentration, lbs/hr

Total particulate concentration, |bs/mbtu

ORSAT DATA

Percent C0O2 by volume

Percent 02 by volume
Percent COD by volume

Percent N2 by votume

Buzzycalc

date

start
finish
8
IIn
An
I
Vm
Tm
AH
Mn

Vic
Bus

Qsd
Cs
E

E’

coz2
02
co
N2

T/17/84

RUN 8 1
19:23
21:17

8u
. 230

000289

P4
62,04
955
1.18
72.1

1,383
0193
3.8
0

io0.0
11.0

79.0

7/17/8

RUN #
2204
23131

84
L 230

.000289

97
&67.72
558
1.40
?3.9

9.1
29,10
29,08
42
1,22
81

358.0

21.2

1,461

0231

4.8
0

10.0
11.0

0
79.0

N

2

7/18/784

RUN # 3
17:u8
19:1%

au
230

000289

E4+]
66 .48
551
1.41
106.3

29.00
ue
1.23
82

1,478
L0264
5'6

0.0
11.0

79.0
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Total contamints by weight: ‘GRAIN LOADING'

Particulate concentyation Cq gr . /dscf.

¥ Mn
C, = | 0.0154 2 g
mi{std)
Where:
CS = concentration of particulate mater in stack gas, dry basis,
corvrected to standard conditions, g/dsf
Mn = Total amount of particulate mater colected,mqg.
vm(%td) = dry gas volume through meter at standard conditions, cu,.ft.
' s - ey 3 __Zg.'.}. = : -

Run # 1: CS = 0.0154 e E37 87 = ,0193 gr./dscf.

. o qe 9T 93.9 _ . )
Run # 2. CS = 0.,0154 g ~Z3748 = L0231 gr./dscf.

. ! — |~ g}: _lgé-'-é 3 "~
Run # 3: CS = D,0154 ng Z1- 5§ = 0264 gr./dscf.
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Iy molecular weight:

Md = O.HM(ZCOQ) + 0.32(%02) + 0.28(XC0O + ZNE).

Where:

My = Dry molecular weight,lb./lb.-mole.

2002 = Percent carbon dioxide by volume (dry basis).

202 | =-Percent oxygen by wvolume (dryjbasis).

ZN2 = Percent nitrogen by volumg (dry basis).

#COo = Percent carbon monoxide‘By volume (dry basis).

0.264 = Ratio of O, to N, in air, v/v. ;
0.28 = Molecular weight of N2 ov CO, divided by 100,

0.32 = molecular weight of 02 divided by 100.

0. 44 = molecular weight of CO, divided by 100,

Run # 1: "d

0.44¢10.0% > + 0.32(11.0%Z ) + 0;28( L0+ 792.00 ) = 30,0
L ~ : ib./lb.—-mole

Run # 2: Md = Q. 44¢10.0% > + 0.,32¢11.0% > + 0,28¢ 0%+ 7204 ) = 30.0
tb./tb.~-mole
Run # 3: Md = 0, 448¢10.0%Z ) + 0.32¢(31.0% > + 0.28¢ 0%+ 7042 ) = 30,0

lb./lb.-mole
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Water vapor condenced !

T T P RT -V
V. = | v - v, ﬁ-—~—55§193- = 0.04707 | V¢ i ‘
Yestd W (std) _ _
o o R (std) W, - W,
qug = uf - wl ﬁ ———————————— = 0-0""‘?15 f |
T Ustd W (std) L _—
Where:
0.04707 = Conversion factor fto/ml.
0.04715 = Conversion factor ff?/g.
= Volume of watey vapor condenced (standard conditions) scf,
WCstd
v = Volume of water vapor collected in silica gel (stadard conditions)
WSS9t d
Ve = Final votlume of impinger contents, mi.
Vi = Initial volume of impinger ceontents
P = Density of water, (0.002201 i(b/ml). ‘ _
R = Jdeal gas constant, 21.85'(in.Hg.)(cu.ff./lb.—mole)(’R)
Mu = Molecular weight of water vapor (18,0 lb/lb-mole).
Terg = Absolute temperature at standard conditions, 528 R.
Pstd = Absolute pressure at standard conditions, 29.92 inches Hg,
’ { = ; g F X
Run # 1 ‘uc(std) (0{0u70?) (280.0) 13.2 cu.ft
Y = (0.,.04715) ( 14,0) = .7 cu.ft
wsg{std)
2 = 5 =
Vmsg(sfd) = (0.04715) ( 13.0) = é& cu.ft
Run # 3: vwsg(std) = (0,.04707) (320.0) = 15,1 cu.ft
vuc(sfd) = (0.04715) ¢ 15.0) = 7 cu.ft
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Vuc td + vusg td x 100
Moisture content of stack gases: E 2 - L T
ws v + ¥V - + V
Weetd W59 td std
Where:
e = Proportion of water vapor, by volume, in the gas ream.
Vm ’ = [Iry gas volume measured by dry gas meter, {(dcf),
\ c = Volume of water vapor condenced carvected to stanndard
Weetd conditions (scf),
Vu = Volume of water wapor collected in silica gel corcted to
S9%td standard conditions (scf).
13.2 + .7
Run # 1: E EE e e o e e i e e X 100 = 19.5 %
ws 13.2 + .7 + 57.51
16.2 + - .
Run # 2. B B e o e ot et e o X 100 = 21.2 %
ws 16,2 + .6 + 62.u8
15.1 + .7
Run # 3: B, = "oooommoooommoseoos X 100 = 20.3 X
| 15,14+ .7 + 61.94
Molecular weight of stack gases: . HS = Md (1~BUS) + (Bus)'
Where:
MS = Molecular weight of stack gas, wet basis, (ib.1le).
Md = Molecular weight of stack gas, dry basis, (lb./b.-mole).
Run # 1: M_ = 30.0 (1~ .19% ) + 18 ( ,195 ) = 27,7 (lb./lb.-mole),

Run # 2! M

i
0
=]
=
~
[y

i
rJ3
[
a3

> + 18 ¢ 212 ) = 27.% (lb./lb.~mcle).

Run # 3: M

it
0
L=
f=]
~
[y

H
b3
L]
23

s . Y} 4+ 18 ¢ 203 ) = 27.6 {(lb./lb.~mole).
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Stack gas vetocity:

Where:

Run # 1:

Run # 2:

Run # 3:

[ N A |

i

F

avg. -\ Ts(avq-)

Avarage velocity of gas stream in stack, ft./sec.
85.49 ft/sec | (a/g-mole)=(mm Hg) / ("K)¢ mm H,0 ',
Pitot tube coe;;icient,( dimensionless ), -
Velocity head of stack gas, in. HQO.
Barometric pressure at measurement site, (in.Hg.
Satck static pressure (in.Hg),.
Absolute stack gas pressure, (in.Hg) = Pbar+ Pg
Standard absoclute pressure, ( 29.92 in.Hg ),
Stack temperature, (of).
Absolute stack temperature, ( R). = 440 + 15.

Molecular weight of stack gas, wet basis, (lb/|b-mote)

0 wn e e me e e e M s e e s e e

736
Vo= (B5.48) ¢ .81 { 1,13) T\ | mmommmmmeeeees =
\| (29.10)¢27.66)
""""" m2
Vo= (85.48) ¢ .81) ¢ 1.22) "\ | ———mmmmmmeeeen =
"] (29.10)¢27.46)
""""" me
Vo= (B85.48) ¢ .B1) ( 1,23) T\ | —=-mm—m——eeee =
\| 29.02)¢(27.54)

ft/sec

ft/sec

ft/sec
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Stack gas flow rate:

Qsd

Where:

sd

3600

std

bar

Run #

sd

Run #

Qsd

Run #

Qsd

std.

3600

r

3400

34600

std

Iry voltumetric stack gas flow rate corvected to
standard conditions, {(dscf/hr).

Cross sectional area of stack (ft.)7

Conversion factor, sec./hr,

-S§ack~tempgrature (°f).

Absolute stack 1éﬁperature, (°R).

Standard absotute temperature, (528°R) .

Barometric pressure at measurement site, (in.Hg.,).
"Sétck sfafi¢;p;essure,'(in:Hg.)._

Absolute stack gas pressure, (in.Hg.); = P 4P

bar © g
. 8tandard absolute pressure, (29.92 in.Hg).

o928 29 .10
(1-.19%5) ( 74.82) ( 9.1) | mommee || e =

736 29.92

528 29.10
(1-.212) (¢ 81.40) ( 9.1) | e | | e =

42 29.92

528 29.02
(1-.203) ¢ 82.42) ( 2.1) | ——mmee | | - =

e 29.92

1382769

1460699

1477840

dsctf/hi

dscf/h

dscf/h
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Emissions rate from stack:

E LS. TP SO = ib. /7 hr,
7000 gr./\b.

Wheve:
E = Emissions rate,lb./hy,
C = vconcentration of particulate mater in stack gas, dry basis,
corrected to standard conditions (g/dsf),
R = IDry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hv).
(.0193) ( 138276%9) 0 :
Run # 1: E = v e - —— —_— = 3.8 1b. / hr,
7000 o
(.0231) ¢ 1460699) R e
Run # 2: E B e o i e e e e e e b e = : 4.8 lb. / hr.,

C.0264) ¢ 1477840)
Run # 3. E e ittt = 5.6 b, / hy.



Isokinetic vaviation : I = 100 Ts

Where!

100

TS

0.002649

i}

(25)

0.002669 V. + (V. /T )(P__ _+AH/13,6)
ic m m b an

- Sen e oeee S s e S ees Sase aele him ke Mews Fa ST Ser P06 Mmre S dmm Gvew ST SSte Gom e MM EET e 4Sev Sves mave SIS Subs Sash

Precent isokinetic sampling.,

conversion to percent,

o

Absotute average stack gas temperature, R,

3

conversion factor, Hg - ft /mlt - °R.

Total volume of liquid collected in impingers and silica gel, ml
Absolute average dry gas meter temperature,oR.

Barometric pressure at samplipg site, (inHg),

Average pressure differential across the oviface meter, (in.H20)
Specific gravity of mercury.

conversion seconds to minutes

Total sampling time, minutes,
Stack gas velocity, ft./sec.
Absolute stack gas pressure, in.Hg,

’,
Cross sectional area of nozzle, ft°,

62.0 1.18
~~~~~ 29.08 + --—m-
(0.002669)(294.0) + 555 13.6
TBE | o e e e o o e = 94 Z
60 ¢ 84 ) ¢ 7H.82 ) (29.10 ) ( .000289 )
67.7 1.40
————— 29.08 + ————-
(0.002669)(358.0) + 558 13.6
TH2 o e e e e e e e e e = 97 Z
60 C 84 ) ( 81.40 ) (29,10 > ( .000289 )
66.5 1.41
~~~~~~ 29.00 + ————=
(0.002669)(335.0) + SS1 13.6
TUHG e o o e e e e e e D e = 95 Z
60 ¢ 84 ) ( 82,42 ) (29.02 > ( .00028%9 )




VL. FIELD DATA




o T oo SR So/ e T BISL8] = &%
S| SSC| 58| sol| L[ T | vl| oZe| 5 |°%& |
S| 9P| & o [oTWL| T T | €1 57| S | Ene ¢
=< ooe | se | o | okfL| ©oT | ~1T| SL@| 5 | #%¢7[ €
s | 09 sg | @il eIWEL T o' : - SLP > | L._\m.wag_ / G
TS| 09| S & | @il|95aL el | . TTT] o8¢ S | 8kibl|l ¥
<s orE | & | oI |[2S8P[ o1 | 11| 08| S | Sk &
3= [ ©0%c| S<| S0l | & o1 | 1T | osc| S | THE|C
ST [ o050 | SR | Sl |[&RE[ o8& | St [ oce| ¥ |[bEsgp! @
s | ooz | S& | oo|ased| | ot} o] St v
XY o5 | S2 ol [0t ozl e’/ Jm(\ oLl S TELI €
ST oS8 | SE | oo/ [FRI TT [ 1 | oLé| S | ECH[T
09 [ ose | S| S8 | B <T | (1| 9% 5 IR
[£9) T (do) 0| 3L | (e33) | (0¢H ur) | 0ZH(WR) . | () (B *up)[ cunu(e)| “ON
EONTINT ISV dWaL (do) 1 Sma | | (%q) (81) AWIL |- Id *AVL
YO WASNIINCO WIQIOH | YIIEW SWO AHJ IV TTINNS ‘O ‘44Ial  QuEH AL WOOORA ONI'IdANYS
AT AL SWO yargda) ,

S tmmm S et RS SRS ——

‘ : £S5 AY °‘oN ITId
~PUF (Eq°-ut) By uu ‘oxnssaad IOFIwAs
TeTIsen U1 8qoad

— _ (ugo) "uruw/gw ‘93w YT |
S But33es Ie3eeH aqoad
(*ut) ‘°wTq 9T2ZON peIRXTTRD °*bav Wl \ . S
*ON UOT3eOTITIUBPL 9TZZON g P d< G-

mams & (3F)w R6WT 8qoad |
[£l§ mw § ‘aIMmSTON pIunsSsy | . :
| Rl ™ hqﬂ TE aassaid OfIyeunieq : .
e[| OB v AIE_ B
" NOLLVHOYOD TYINIWNOSTANZ NOJWWY
S¥ 4d- e




- - ‘~P"I"
o

«"‘.-—7

| RAMCON emissions test log sheet, cont. DATER-1N-&4. LOCATION fobtnios md) TEST NO.__ /

TRAVERSE | SAMPLING VACUUM STACK V[lOCIfY_ | ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) | SAMPLE IMPINGER
POINT TIME zm Hg TEMP HEAD . } .rut§suu voumu3 — BOX TEMP. TE'IIP
¢ (min) (in. Hg) | T5 ('F) APs (in. K0 &K (in.H20) Vm (ft3) in out (*F) (*F)
2490331 6 |I91S 1 1a | 1. 3.0 |los | 8S 850 | S5
33! 6 975 | |3 L |prsgo |10s |85 | 9so | SS
9033 | 6 19vS |13 1.2  |7Hh7a /95 |35 | 950 | &5

0 ( Qoﬁtqé 6 QSO 1,3 L. | |72Rq90 {6S S5 el Yl S5

2 oMb @ 1330 1,3 1, 730,20 1105 |8 S5 [Iso Dy

30049 S 1280 | Ly |-\ 764,30 |105 [R5 |236S | &S

4 o:sA| &6 |980 | 19 | 1l I736.5S |15 | 8S | s | SS

) ( pFeeaq 7 1383 | 1N | 16 9RA4 | [65 | 8BS | 9bS Ss

2 2 |as%6 | IS 14 M0 | jos | ®s | 2ks s¢

3 b lako | 3 |12 oo |1os | 8S | 26S 5SS

4 WO | LD | 1.d Hb:lq [ 105 | RS | 2bS | &<
315 | LS L4 [MB.80 | 105 | 8S | 5 | &5

330 [,5 [~ 151.60 [ 105 | 85 | QLS 5S

280 | IS 1.4 75345165 | %8S [36S |'§S

380 | kS Pl 95596 | 105 | 85 | 26S $5




RAMCON ENVIRONMENTAL CORPORATION

Plant _ (hewstAR * Ambient Temperature & O? el Biad
B tric Dre -—
Location dle ﬁfo{ -~ Assumed !‘l;isu;::r:gs w240 E%i—‘
e L
Run No. =+ .—j-u_)o Avg. Calibrated Nozzle Dia. ,/ (in.) 232522 73
Sample Box No. 7o A Probe Heater Setting S
Meter Box No. S0o0 Res Leak Rate, m3/min. (cfm) —, O/
Meter H @ (e RO Probe Liner Material s 44 SZHBl
C Factor _ o) Static Pressure, mm Hg(in.Hg) 4 o 2
Pitot Tube Coefficient Cp L &/ Filter No. A1) -SS
Schamatic of Stack Cross Section
| N STACK _ |VELOCITY | PRESSURE GAS GAS SAMPLE TEMP. |FILTER  |GAS TEMP LVG
SAMPLING | VACUUM TEMP HEAD DIFF. ORF. | SAMPLE | AT DRY GAS METER |HOLDER |CONDENSER OR
TRAV. PT | TIME - (Ts) | (Pg) |MR VOLUME | (°F) TEMP LAST IMPINGER
NO. |[(@)min. |(in. Hg) (°F) (in)H20 | (in H20) | (f;.i) Tnlet | Outlet (°F) (°F)
‘ 3
A) 1 PPPegen]| 7 | J%s | A 2.0 [Pxao| 20 | 8S | @so | So
2_1281\0 1 ako | 9.\ Q.0 |J62.10) 165| 85 | Qse | Se
3 ! 2 2% [aN | 9.0 |7k4.52| 105 | ¥S as> | so
4 1291 \b T la%o | VS 19 131l ios | 8s | 2se | S2
Y | \333 ‘ b Q80 14 1. %9 90| |1V\O 8-S AS & Se
2 |pawwal 6 |g80 | 9 | L6 [maup |10 | 8S |3sc | 5o
3 139:95!30] b g0 Le LS 7s.0e0 | ({0 Fs 2S5 s
A paegaol S 285 | 13 | L& Prpislne | ¥ ase | Sa
2 193:35 | b 28 | |6 (.S |9pa0 | 110 | 0 | 3so |s2
3 (2238 | ¥ 250 | 13 (2 |784.#0| yy0 |70 |ase |so
+ 1984) | S |28 |13 | (=2 [79%690 1O | G2 | 252 |se
.H 3 . ‘
0) | [plewm S 1290 | )3 [ A ¥l 010 |90 |9s2 | 5o
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RAMCON emissions test log sheet, cont. DATFM_LOCATI(NMFST NO. 2
TRAVERSE | SAMPLING VACUUM STACK VELOCITY ORFICE DIFF. GAS GAS SAMPLE TEMP.('F) | SAMPLE IMPINGER
POINT. TIME zm Hg TEMP HEAD PRESSURE . | VOLUME BOX TEMP. TENP
s(min) | (in. Hg) | T5 ('F) 4P (.'u.uzoﬂ W a0 | vmmd) in out CF) (*F)
| olawom S |28 | L4 L3 |79/ 80| 110 | 90 | Q409 | S2
3logse3s 5 |38 |4 S LY 9. 11| 0 | d4e | sa
¢ 9933 § |aPe |1 ¢ {.9 796.33 | {1 o s | 240 5o
n (55| S |a80 | 13 L& 79260 | 1o | 90 | 240 | s>
alpzeol 5 | 985 | 13 L |good0 | o | €S | Q84S | So
3 9303 § 1 28S | 1.3 12 |803.10 | o |8 | 2SS | S
4 3o | S 199 11.3 12 | ¥boo | 1O | &S 260 | so
o | [3%am S | 3% |3 L2 | %0990 | (e | 85 | 268 | ss
[ lazagl S 48s | -3 [ i10.0 | no | 8&s 265 sa
gian| S a8 | (-3 AN 21230 | 110 | 85 | 2653 Sz
| B30l 5 1485 | L3 | t.2 (#Msi luo | ®S | ges |Se
o | ’3;‘ 22 5 280 | 1.2 | 11 ' ?ZM 110 | &S | 245 5
abyas| & (% | l4 |13 $1290 1o | &S | 265 |so
2 P32% | o 9% | L6 | LS Pluo | o | &S |2s6s sy
+ 18331 | & |H%0 1S | LY 2404 | 1)o | PS o265 75
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POSTTEST DRY GAS METER CALIBRATION DATA FORM

L)

EPA CALIBRATED ORIFICE

\S_’Q‘W)C ’:ZM_’

Calibration Date 3~ amplin Vacuum Pressure Gas _ [Gas Sample Temp.
!, ation Date3 o ¥4 ; Ti‘r)ne8 (in. Hg) | Diff. Orf. Sample |At Dry Gas Meter
Device Number__ | (o) min. Mtr (H20) | Volume (°F)
Device K'9HA¥  x 104 (ft))  [Inlet | Outlet
- L Star Vm OF oC
Meter Box No.(- vitex Stop AH avg. mstd oR oK
D-GaM- N '73 g S o ca" E‘] g
. (o] o Ye) 1< 19" .34 qs‘ﬂ L] H 7 ?
RUN 1 | 19 — $ ¥ orou \ >0
Vmstd = VS {5 19" LS‘:{ qb(,JU b4 3 7?‘ 7
Vs W RUN 2 | 19 _ sob RS |80
o ' : \
| ) 19 , 34 Phros| S ]
o \ o
Where; "RUN 3 L Yo _ s 3 ¢ <0
Vstd = Dry gas volume through meter at standard conditions, cu.ft.
" (Determine using Method 5 formulas and procedures.)
Vs = Dry gas volume through calibrated orifice at standard conditions.
K’ = Calibrated orifice constant (Determined by EPA).
Po = Pressure at entry to orifice mm Hg.
To = Temperature at entry to orifice ©K.
Vs = _(c0dq¥ ) (MWed (S)
o n3)
: . : . - Y = __ Vg = ;-_Jﬁj - '.ooo?
o I (AT Vmstd © §704°
Vmstd = 170“ ?ﬁ) m + 1306
%)
Vs = _Lool498) O%.D  (S)
( 3)
Y =__ Vg =590 - 9982
. @ i Vpstd Q0
Vimstd = 17.64 ? ) JOR¥ +  13.6
@Hy)
Vs = _Geeol4q %) CMe® ~ (15)
(73 )
Y =_ V. = S7097
. % " T.9487
ag (A Vimstd S N
Vmstd = 17.64 F ) 10\ + 136
182 \
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POSTTEST DRY GAS METER CALIBRATION DATA FORM
EPA CALIBRATED ORIFICE

oy ¢,
Som” 1. Leme,
Calibration Dat -13-8 amplin Vacuum Pressure Gas . [Gas Sample Temp.
l_ ratt e - 1394 ‘l'i‘r)ne8 (in. Hg) Diff. Orf. Sample |At Dry Gas Meter
Device Number ). ©) min. Mtr (H20) Volume (°F)
Device K' ) 4q9%  x 10-4% (£t2) Inlet - Outlet
\/ o 3
Meter Box No._C-3R2 ptar Stop AH  avg. = mstd y OR S oK
D.G.M. No. 70020 S o " o) $8 g2
1S 19 - 34 e o
Pbar____Q9.34 mmHg — oS- 6 30
.RUN 1 19" — = a0, o
" 2
Vmstd = Vs 19 . 34 Syssm,:s V4o il&&
Vg K' P, © RUN2 | 1o - 59 3 2L 12103
V1o - )
" S8\ 99 v
. - _* 19 34 g 5 o
Where; : Tan - 03 30
‘UN 31 19 =57 23
Vppstd = Dry gas volume ough meter at standard conditions, cu.ft. :
- : (Determine using Method 5 formulas and procedures.) RS
- Vg = Dry gas volume through calibrated orifice at standard condxtions.
K = Calibrated orifice constant (Determined by EPA).
Po = Pressure at entry to orifice 'mm Hg.
To = Temperature at entry to orifice ©K.
Vs = _lomoona® ) (Msd (s) s
) . o
- VoY =¥ s 5L "«-g.‘oos |
- ) - I _'-‘ . . ] s;ﬁq ) .
G2 ) KN Y Vppstd L
Vmstd = 17.64 (95) lqse) + 136 . |
(84¢ )
Vs = _ (,000249%) (ws2) (IS)
(g )
Yos_ v = 561 4408
B e T B Vmstd 5400
Vmstd = 17.64 (£95) | A3 + 13.6
(44 )
Vs = __(,owodn¥®) (MH52) U5
(%4 )
Y =_V¢ =519 - ].003
G0 Vmstd < %
Vmstd = 17.64 (capd | O3 + 136 :
ul )
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(34) :
METER BOX CALIBRATION DATA AND CALCULATION FORM

259/

(English units)

Meter box number

700205

/
Barometric pressure, Pb = 1729 in. Hg Calibrated by gcm LM

Gas volume Temperatures
Orifice | Wet test | Dry gas | Wet test Dry gas meter
manomgter meter meter meter | Inlet jOutlet | Avg™ {Time
s?z}t{;r’lg (Vw;, (Vd;, (t), (tdi), (tdo), (ty), (6.3). v, e,
in. H20 ft ft °F °F °F °F |min in. HZO
o5 | 55| 76 | 76 | ¥2 | /67 |55 R0s0|.Bs7 | 132
1.0 | Ar507) 15,46 7% &4 | fo5 |55 kzso|.5%63 | 132
1.5 10 |
2.0 28 %% 2z 2¢ >4 ¢ /oo |76 [130].95¢ ] 1.33
3.0 e 3,22 | 5 ¢ 3¢ /0% |56 )= J.oof 133
4.0 10 St | 4 117 |99 |75 I+ 1.3 %
avg | ,557 |).2 %
A5, 1) M Vy Pptq * 460) aa. = —0:0317 A [(t’w + 460) 9]2
H,0 v, e (e v as0) | R By (eg +460) | ¥,
0.5} 0.0368
1.0} 0.0737
1.5} 0.110
2.010.147
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 M5-2.3A (front side)



(35)

EPA QA MANUAL VOL. IIIX
Section No. 3.4.2
RAMCON ENVIRONMENTAL CORPORATION Revision No. 0

Date January 15, 1980
Page 17 of 22

/
Date - 19- ?6‘ Thermocouple number ___3_:}'_‘;‘_
Ambient temperature QS °C Barometric pressure éi, 3j in. Hg
Calibrator | VRN Reference: meréury-in—glass 4/

other
Ref}erence 'rhérmocoupfe
Thermometer Potentiometer ] Temperature
Temperature ’ Temperature, Difference,®
oc I e ‘
Mese 75 | 7¢° | 99.3%
330 F 32°F Joo
0 C’ | ' &‘Q_
100° | foiling 00 | yeo’c
' v o
ot |/ » /00 %
, o — 9~
‘bp F 78y 30 F 'b/0 /= & /s

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

b'l‘ype of calibration system used.

C{{ref temp, °C + 273) - (test thermom temp, °C + 273)]
[ Tef temp, °C ¥ 273 * ] 100 <1.58.

Figure 2.5 stack temperature sensor calibration data form.



Form No.

(36)
RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

/
Probe No. } 4 Probe Length 3

Date of Calibration l’ l3" Bﬁ: Signature ng 0""{ ¢ !I!Mﬁg )

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 racte = .75 CFM

PROBE OUTLET, TRAPERATURE (F) ' " K

100

50

0 2 4 6 8
EED-17-2 PROBE HEAT SETTING (X)



RAMCON ENVIRONMENTAL CORPORATION

Lear Sieglet Stack Sangler

Nozzle Diameter Calibration
Signature g‘-ﬁa é_w_!gg _—

pate __1~/3" 9 4’“
Nozzle No. Average Diameter Nozzle No. Average Diameter
| 7

8
9
10
11
12

ou»u%%

Pitot Tube Calibration (S Type)
Pitot Tube ldentification No. 2 ¥ o)

Calibrated by: S&n\ ‘L m

Date —7’ ’9’ 84'

] “"A" SIDE CALIBRATION
| 2?. ;;3 ﬁ: é;?; DEVIATION
 Rum No. | (in. H0) (in. H20) Cp(e) Cp (r)-Cp(A)
1 59 | .9 82 | Le06
2 44 b2 .71 | Leos
| | __E_l, (SIDE A)
wp" SIDE CALIBRATION
Ap std Ap(s)
cm H20 cm B DEVIATION
Run No. (in. H20) in. H20) Co(s) | Cp(s)~Cp(B)
1 b0 9% .22 , 606
2 Lk b3 e L 004
L3 3 A4 B3| |, 00k
Tp (SIDEB) | 3o
3
Licp(s)-C,(A OR B) |

AVERAGE DEVIATION = (A OR B) = 1

Form No. EED-17-1

3

|Cp(SIDE A)-C,(SIDE B)| «MUST BE < 0.01

‘ CP(a) = Cp(std)ll '59&-

Pag

+MUST BE< 0.01



(38) EPA QA MANUAL VOL. III
Section No. 3.4.2
Revision No. 0

Date January 15, 1980

Page 17 of 22

RAMCON ENVIRONMENTAL CORPORATION

- la' ¥4 Thermocouple number _Hst b x

Ambient temperature QS °C Barometric pressure ‘;29, 34 in. Hg

Date

Calibrator_71A1NQJL Reference: mercury-in-glass ) —
| other
Reference Thermocouple
Thermometer Potentiometer | Temperature
SourceP | Temperature, Temperature, Difference,®
{(specify) °C o °C 3
o. o o
(oo C oo ‘¢ loo 7o
Hao
e ROt/ R
- 2
558 F 7S < Q9.4 7

p a/&

47

/W’Z)

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

bType of calibration system used.

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

] 100 <1.5%,

Figure 2.5 stack temperature sensor calibration data form.
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(39)

RAMCON ENVIRONMENTAL CORPORATION

EPA QA MANUAL VOL.
Section No.

11
3.4.2

Revision No. 0
Date January 15, 1980
Page 17 of 22

Date 1-13- YA Thermocouple number |N‘¢.:L\_ l Q!d&
Ambient temperature Z / °£ Barometric pressure g9, 3 1: in. Hg
Calibrator §Tnmm Reference: mercury-in-glass '77 ° /:
| other
’ l Reference Thermocoﬁgfe
eference Thermometer Potentiometer | Temperature
point Source? | Temperature, Temperature, |Difference,€
number?d (specify) °c P °C - 3
Twlet 77 °F o | 100%
77 l&nb&as* 77 £
oot
T7F o 0
prbient | 777 F 21 °F /oo %
p 0 CZD = | r2
%0 Ofk/ 7-17-%f >
S S— 1 N

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

bType of calibration system used.

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

ref temp, °C +

] 100 <lf5%.

?igure 2.5 stack temperature sensor calibration data form.
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