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R A M C O N ENVIRONMENTAL Conronmon

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

October 25, 1984

Mr. Dave Clark

Holloway Construction Company
29250 Wixom Road

Wixom, MI 48096

Subject:  Particulate Emissions Test - Hancock, Maryland Plant

Dear Mr. Clark:

Enclosed are four copies of our report on particulate emissions. Based on our
test results, your plant does not pass either EPA New Source Performance
Standards or those set by the State of Maryland. All four test runs were not
in compliance with State and Federal Standards.

You will want to sign the report covers and send two copies to:
Mr. Melvin Joye
Office of Environmental Programs

P.O. Box 13387
Baltimore, MD 21203

I'm sorry your plant does not pass emissions standards the first time, but I'm

sure it will after a few modifications. We certainly have enjoyed working with
you and hope to serve you again in the future.

Sincerely,

e —

G. Sumner Buck, III
President

GSBII:kr

Enclosures
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L. INTRODUCTION

On October 18 & 19, 1984, personnel from RAMCON Environmental Cor-
poration (REC) conducted a source emissions test for particulate emis-
sions compliance at Holloway Construction Company's Barber-Greene
drum mix asphalt plant located in Hancock, Maryland. @ RAMCON
personnel conducting the test were Sam Turner, team leader and Ken
Allfnendinger. 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. Allmendinger.

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

Environmental Protection Agency.

IL. 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 specified in C.O.M.A.R. 101811.03. Mr. Melvin Joye of
Maryland's Office of Environmental Programs observed the testing
conducted by RAMCON.
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TABLE 1

SUMMARY OF TEST RESULTS
October 18 & 19, 1984

Test ' Isokinetic Actual
Run . Time Grain Loading Variation Emissions
I 16:43 to 18:00 0.0644 gr/SCF 90% 14.8 lbs/hr
2 08:05 to 09:26 0.0745 gr/SCF 87% 15.8 Ibs/hr
3 10:17 to 11:39 0.0822 gr/SCF 89% 18.2 lbs/hr
4 15:14 to 16:52 0.0571 gr/SCF 89% 12.5 lbs/hr
Average 0.0696 gr/SCF 15.3 Ibs/hr

On the basis of these test results, the average grain loading of the four test
runs was not below the .04 gr/SCF limit set by EPA and the State of
Maryland. Therefore, the plant is not operating in compliance with State
or Federal Standards.

1. TEST PROCEDURES

A. Method Used: The source sampling was conducted in accordance with
requirements of the U.S. Environmental Protection Agency as set forth in
39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: All of the test runs were sampled at an
isokinetic sampling rate at or slightly below the lower limit set by EPA.
However, since all four test runs were well above the allowable emissions
limit set by EPA and the State of Maryland, the slight bias caused by the
low isokinetic sampling rate should be negligible. Therefore, RAMCON
Environmental recommends acceptanc:e.of all four test runs as demon-

stration of non-compliance with N.S.P.S.
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C. Sampling Site: The emissions test was conducted after a baghouse on
a rectangular stack with an equivalent diameter of 42.8". Six sampling ports
were placed 48" down (1.1 diameters upstream) from the top of the stack and
192" up (4.5 diameters downstream) from the last flow disturbance. Twenty

four points were sampled, four through each port for three minutes each.

Points Plus
on a 2" Probe
Diameter Standoff Mark
1 3.7
2 11.0v
3 18.3" /T
4 25.6"

29.25" 79, 5n

48"

4

000000

192"
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v. THE SOURCE (4)

Holloway Construction Company employs a Barber-Greene 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 drying at approximately 3000F. When recycled mix is

. used, it is added approximately halfway down the drum through a separate

weight 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 waitiﬁg
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 Barber-Greene. The exhaust
gasses are drawn through the baghouse and discharged to the atmosphere
thrbugh the stack. The design pressure drop across the tube sheet is | - &
inches of water. The particulate matter, which is removed by the baghouse
is reinjected into the drum mixer.
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9.

10.

11.

12.

13.

Aggregate bins: Virgin and recycléé )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
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Aggregate Feed Bins
Preliminary Oversize Screen
Wweigh Conveyor Belt

Rotary Drum Dryer/Mixer
Burner

Knock Out Baffleing
Baghouse

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

Stack

DRUMMIXER PLANT

-~ aens
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COMPAMMA_&MKQ&QA Co.
COMPANY REP. DM‘E_LQZLZ,A&Z__ Plione #

DATA SOURCE

PLANT LOCATION

PLANT MANUFACTURER

\&

AN Co c Kk Lo

)/
ﬁiﬁ&

4 PLANT MODEL NO. A 7/

PLANT TYPE ZEQ r M

MIX SPECIFICATION NO. /? I OIL SPECIFICATION NO. ¥ )
TIME: START STOP A.T R.H. $
FUEL OIL () VvENTURI (J
NATURAL GAS[]| BURNER MIX Baghouse [~
TIME PK)PANED SETTING | AGGREGATE ASPHALT | TEMPERATURE | DIFFERENTIAL
_. 24 HOUR _ - TPH °F
Vezo Y2379 | — 66| 300" 7257 1c3~
1620 3o 13260 b6 1295° (7225 -
172 So | 35F /6,6 | 300° |7 '
778 5 | 35%¢ /6,5 | 300° | Z 7
FM’ J2 1352 /65 305|725~
7/ S2 |379 2.0 | 3/0° 780 "
Jo S | 35 Y /6.5 13)0° | 250

REMARKS :
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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 %‘%)R PARTICULATE SAMPLING

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.

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, weigh the sample, and use this weight as a
final weight.

SILICA GEL: The sealed silica gel jars should be reweighed on the
triple-beam balance and their weights recorded as shown on previous
page.
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. PROBE RINSINGS: In all tests, a probe wash-out analysis will be

necessary. These samples are returned in sealed Mason jars and
consist of A.R. Acetone with an unknown solid content. Clean 250
ml beakers are used to make this analysis. These should be
immaculately washed and rinsed with deionized water, then oven
dried at 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 1l 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. Pérforming 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 approximately +0.2 mg and has a
maximum capacity of 200 grams. 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 subraction. 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 the
"zero" position. The beam arrest lever (on the lower left hand side toward
the rear of the balance) is then slowly pressed downward to the 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 the
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 is now
set to weigh items between 100 and 200 grams. 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 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 (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 the 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 indiczted 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.



sAMPLE ANALYTICAL DATA FORM

Plant Location __AQ&“&%,
Sample Location Hicoc k ng

Relative humidity in lab 4’210

Density of acetone (f3) . /879 g/ml
RUN-{ RUN - 2 RUN =

Acetone rinse container number t | !.'BA

Acetone rinse volume (Vgay) ml | S

Acetone blank residue concentration (Ca)mg/g' e

Wa = Ca Vawoa = ( S I(ISOYORH) = 6]
Date/time of wt _j» -3 - §4 Gross wt 145, 2110

g
g
Date/time of wt /g -9 3~ 84 Gross wt g |/4s. £109
9
g
g

Average Gross wt HS, 8509
Tare wt ;Zf‘{'Zifl %
Less acetone blank wt (Wa) O .

Wt of particulate in acetone rinse (ma) g

Filter numbers \ # 'Y-{0}
Date/time of wt - - 5 Gross wt g f_,]_{_{_(
Date/time of wt /A K7 — &)1  Gross wt g |0,7964 ]
Average Gross wt g |, 72466 =
Tare wt g |o, 46529
Weight of particulate on filters(s) (m'f) -g ,6457
Weight of particulate in acetone rinse gi,lll2
Total weight of particulate (mp) giiTl

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

i

Signature of analyst %‘
T
Signature of reviewer = (el

Quality Assurance Handbook M5-5.3
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saMPLE BNALYTICAL DATA FORM

\ st

Plant Location

Sample Location

HancoeK — md

Relative humidity in lab q_s%
Density of acetone (Py) /8779 g/ml
RUNZL RUN Z RUN
Acetone rinse container number PLJ__Q.. PQ) 3 Ptdq
Acetone rinse volume (Vay) ml| IS O QS0 85 O
Acetone blank residue concentration (C3)mg/g 0 (@] °}
Wa = CaVawoa = L 0 ) GO R = g (o) @) o
Date/time of wt [H-934~ 84 Gross wt g |/55,2592 1145.66 17 |/57.34
Date/time of wt JO- &3-8’( Gross wt g hﬂi-ﬂ €an 145,661 st - FRAEC |
Average Gross wt g S5, 0592 J45.6617 1451, 3844
Tare wt g |/950098 /453872 |/5/2165
Less acetone blank wt (W) g h O o) o
Wt _of particulate in acetone rinse (m;) q ,g__ﬁg_a. 32743 J68
Filter numbers {63 Av-16 Y3 f LjoY
Date/time of wt /A« 83 '84 Gross wt g |{,( £33 6733 . £9¢e |
Date/time of wt /- 93— S%4  Gross wt g |,4¢ 31 6723 L8906 o
Average Gross wt g |, 4(,39 |.67d3 69¢L
Tare wt gl...¥33 | ,672/ £2/7
Weight of particulate on filters(s) (mg) g -‘0901 o0+ & | .olH9
Weight of particulate in acetone rinse g | Q49 - 2748 | 168/
Total weight of particulate (mp) g 6971

VoLl

» 1330

Note: 1In 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
Signature of reviewer

34;. p‘;‘ 71

Quality Assurance Handbook M5-5.3
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Chloroform and Ethyl Ether Extraction for EPA Method 5 (baci: half)

14 Y

Relative humidity in Lab

Density of chloroform and ethyl ether _ . 4713 » $ [m. {

C1079 g fml

RUN 1 RUN 2 RUN 3
Chloroform and ethyl ether rinse volume ml
Date/time of wt [J> (P\‘g 4 Gross wt. g |1S2.123 /148, Jl(')-ﬂﬁ_
Date/time of wt /Q‘ﬁ'?‘f Gross wt. g8 [153.1238 142 .77¢4] 14]. S%0®
Avg. Gross wt. 8 1182123422944 | 147].890%
Less chloroform ethyl ether blank et. g Psdioxdihu®bng)in 33
Wt. of particulate in chloroform ethyl ether rins;: g 041 jeoS] .658%0
Water evaporation | | # | o S 4
Date/time of wt. )9"1‘7‘?‘* Gross wt. g 4o d |41 [42.0937 )
Date/time of wt. /& * 19 - ?4‘ ‘Gross wt. g N'),lﬁdr/sﬂ..'dﬁl 142,093 7
‘Avg. Gross wt. 8 [47.14031)34,318 | 142.0937
Tace wt. g |147.09%H134.1000 | 144 0391
o am .0§ 36
Weight of particulate from water (mg) g [od7% 19% . 0% 06
Wcigﬁt of particulate in chloroform ethyl ether rinse g |, 0747 | .jco s | . 0580
Total weight of particulate (mp) g [./436 | .sloe | 1522

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 I’lOCLDWA,’/ /a,o%l‘(tu'c??ﬁdf [0,

TEST 10 =/7 §T0 -84/

Signature of Analyst _& ' Cw.m

Signature of Reviewer § W

RECEIVED

JAN 22 1885

AIR MANAGEMENT
ADMINISTRATION
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Chloroform and Ethyl Ether Extraction for EPA Method s (back half)
(o)
Relative humidity in Lab 4 /o

Density of chloroform and ethyl ether 1,473 3 zm L , 704 3 lml

RUN.y | RUN 2 | RUN 3.

Chloroform and ethyl ether ripse volume mli
Date/time of wt Gross wt. g
Date/time of wt Gross wt. 8
Avg. Gross wt. g
Less chloroform ethyl ether blank et. 8
Wt. of particulate in chloroform ethyl ether rinse 8 ,
Water evaporation | ¥ = ¥ N
Date/time of wt. /9°17-%4% Gross wt. 8 |yl osn® |ms Mol |av.461%
Date/time of wt. /3~ {9~ 8F Gross wt. g8 4o msmil |99 L81 ¥
Av.g. Gross wt. g8 |/Y).008%)45. %Mo)\ 94 6618
Tare wt. g 1101571 15,7531 4. L9 |
041721 /330 0906
Weight of particulate from water (mg) - g

Weight of particulate in chloroform ethyl ether rinse g

Total weight of particulate (mp) g

Note: In no case should a blank residue o0.01 mg/g or 0.001% of the weight of
chloroform ethyl ether used be subtracted from the sample weight.

Remarks fl otloSyY
.

Signature of Anulyst _ Ny é’lr %ﬂ

Signature of Reviewer = ]

NTRTE YA
R Mo Fh.»

AN D jond

“ E5ES

AR MANAGEMENT
ADMINISTRATION



th F G M=

il

Al

(14)
NAME: HOLLOWAY CONSTRUCTION COMPANY

LOCATION: HANCOCK, MARYLAND date

SUMMARY OF TEST DATA

SAMPLING TRAIN DATA start
finish
Sampling time, minutes 8
Sampling nozzle diameter, in, In
-
Sampling nozzle cross—-sectional area, fts An
Isokinetic variation I
Sample gas volume — meter conditions, cf. vVm
é Average meter temperature, °R Tm
7 Average oriface pressure drop, in.H20 AH
8 Total particulate collected ma. Mn
VELOCITY TRAVERSE DATA
' .2
4 Stack area,ft. A
10 Absolute stack gas pressure, in Hg. Ps
11 Rarometvric pressure, in. Hg, Pbar
12 Avevrage absolute stack femperature.“R Ts
13 Average ~\/velocity head , ¢( Cp= .81 ) “\/AP
14 Average stack gas velocity ft./ sec. Vs
STACK MOISTURE CONTENT
15 Total!l water cotlected by train, ml, Vic
16 Moisture in stack gas, X% Buws
EMISSIONS DATA:
17 Stack gas flow rate, dscf/hy. (000°'s) RAsd
18 Total particulate concentration, gr/dscf Cs
19 Total particulate concentration, lbs/hr E

20 Total particulate concentration, lbs/mbfu E'

ORSAT DATA
21 Percent CO2 by volume co2
22 Percent 02 by volume 02
23 - Percent CO by volume Co
24 Percent N2 by volume N2

Ruzzycalc

10/18/84 10/19/84 10/19/84

RUN 8 1

16:43
18:00

72

269
000395
90
46.62

S50

.93
176.9

16,2
28.50
28,50
754
.78
St

r
R O
LS |
0 o

1,609
0644
iy.8
.0

5.5
11.5
. 0
83.0

RUN # 2 RUN # 3

08:05
09:26
72
300
000491
87
51.15
ou3
.15

1
229.1

16.2
28.40
28.40

750
73

319.0
2.1

1,486
LO7HS
15.8
.0

5.3
11.3

83.4

10:17
11:39

16.2
28.40
28.140

750
76
92

5.3
11.4
.0
83.3
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NAME: HOLLOWAY CONSTRUCTION CDHP&h@J

LOCATION: HANCOCK, MARYLAND date 10/19/84 0 0
SUMMARY OF TEST DATA RUN # & RUN # 2 RUN # 3
SAMPLING TRAIN DATA start 15:14
finish 16:52 0 0
1 Sampling time, minutes a 72 . 0 0
2 Sampling nozzle diameter, in. Iin . 300 000 - .000
o .
3 Sampling nozzle cross—-sectional area, ft7 An 000491 .000000 .000000
y Isokinetic variation I 89 0 1]
9 Sample gas volume —~ meter conditions, cf. Vm 54.89 .00 .00
6 Average meter temperature, °R Tm - 559 0 0
7 Average oriface pressure drop, in.H,0 AH 1.25 .00 .00
8 Total particutate collected mg. Mn 183.0 .0 .0
VELOCITY TRAVERSE DATA
2
9 Stack area,ft. A 16.2 -.0 .0
10 Absolute stack gas pressure, in Hg. Ps 28.40 .00 _.00
11 PRarometric pressure, in. Hog, Pbar 28.40 .00 .00
12 Avevage absotute stack'temperature,oR Ts w7 0 0
13 Average “\/velocity head , ¢ Cp= .Bl ) “\/AP V75 .00 .00
14 Average stack gas velocity ft./ sec. Vs S52 0 0
STACK MOISTURE CONTENT
15 Total water cotlected by train, mli. Vic 3346.0 .0 .0
16 Moisture in stack gas, X% : Rus 24,2 .0 .
EMISSIONS DATA:
17 Stack gas flow rate, dscf/hr. (060°'s) @sd 1,528 0 0
18 Total particulate concentration, gvr/dscf Cs L0571 0000 .0000
19 Total particulate concentration, lbs/hr E 12.5 .0 . 0
20 Totatl particulate concentration, tbs/mbtu EI .0 .0 .0
ORSAT DATA
21 Percent €02 by volume co2 5.0 .0 .0
22 Percent 02 by volume 02 11.9 .0 .0
23 Pevrcent CO by volume co .0 . .0
24  Percent N2 by volume N2 83.1 .0 .0

EBuzzycalc



Iry Gas Volume

Vacstdy = VYm | Testad| | Poar +_ OH 1.6 R ¥V
————— in.Hg.
T 13.6
m ol —mmem——
- - P(std)
Where:
vm(std) Iry Gas Volume through meter at standard conditions,
Vm = Iy Gas Volume measured by meter, cu.ft.
Pbar = BRarometric pressure at oviface meter, in. Hg,
Pstd = Standard absolute pressuve, (29.92 in. Hg.)
Tm = Absolute temperature at meter
Totd = Standard absolute temperature ¢ 528°R)
AH = Average pressure drop across oriface meter,in.H,0
Y = Dry gas meter calibration factor
13.46 = Inches water per inches Hg,
.93
Run # 1V = 317.64% (1,00)(C B4,62) (28.50) + —-~—=
mi(std)
13.6
599
1.15
Run # 2 vm(sfd) = 17.64 (1.00)¢ 51.15%) (28.40) + ~——-
13.6
S43
1.28
Run 8 3 vm(std) = 17.64 (1.00)¢ 55.13) (28.40) + ;;-;

(16)

cu.ft,

42.33 dscf

i

47.33 dscf

L}

50.50 dscf



Dry Gas Volume :

vm(sfd)

Where:

Volstd)

vﬂ'l

Pbar

Petd

T
m

Ts'(d
AH

13.6

Run # &

Run #

Run #

]

v

v

mi{std)

- .t s oo 2 —

- s e e aa s o

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

Dry Gas Volume measured by meter,

Barometric pressure at oriface meter, in.

cu.ft.

Hg,

Standard absolute pressure, (29.92 in. Hg.)

Absolute tempera

ture at meter °R

Standard absolute temperature ¢ S528°R)

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

Dry gas meter calibration factor

Inches water per
m(std) = 17.6k4
m{std) = 17.64

= 17.64

inches Hg,

(1.00)¢ 54.89)

¢ .00)<¢

.00)

¢ .00)¢ .00)

1.25
(28.40) + ———-
13.6

559
.00
¢ .00) + ——mm
13.6

0
.00
¢ .00) + ———v
13.6

T — - T —— S s a2t

49.36 dscf

dscf

L}

.00 dscf



(18)

Total contamints by weight: ‘GRAIN LOADING'

Particulate concentration CS gr./dscf.

- - - -

. } M
c, = | 0.0154 3% VQ'
9 m(std)
Uheve:
C; = Concentration of particulate mater in stack gas, dry basis,
corvrected to standard conditions, g/dsf
"n = Total amount of particulate mater colected,mg.
Ym(sfd) = IIry gas volume thvough meter at standard cenditions, cu.ft,
. - ey 90 _176.9 =
Run # 1: Cs = 0.0154 na 5333 = ,064Y4 gr./dscf.
o C oL ey 9 _229.1 - I
~ Run # 2: C5 0.0154 ng 5533 LO7HS gr . /dscf,
. ' i ]
Run # 3 C = 1| 0.0154 2 -269.17 = .0822 or./dscf.



(19)

Total contamints by weight: ‘GRAIN LOALDLING®

Particulate concentration Cs gr ./dscf.

- - - - - - -

Where:
C; = Concentration of particulate mater in stack gas, dry basis,
corrected to standard conditions, g/dsf
Mn = Total amount of particulate mater colected,mg.
vm(std) = Dry gas volume through meter at standard conditions, cu.ft.
y . ar | _183.0 =
Run # CS 0.0154 oy 59 3% 089571 or./dscf.
Run # c =1 o.0154 2 Y = .0000 or./dscf.
s ) mg 00 ) )
Run H C = | o.o15% 35 | | ———_:0 = .0000 or./dscf
s mg .00 ) ) )



(21)

Ory molecular weight:

Md = O.UU(ZCDQ) + 0.32(202) + 0.28(%C0 + ZNQ).

Where:
Md = Dry molecular weight,lb,/lb.-mole,
ZCO2 = Percent carbon dioxide by volume (dry basis),
Z0, = Percent oxygen by volume {dry basis),
2N2 = Percent nitrogen by volume (dry basis).
ZC0 = Percent carbon monoxide by volume (dry basis).
0.264 = Ratio of 02 to N2 in air, v/v,
D.28 = Molecular weight of N2 or CO, divided by 100,
0.32 = Molecular weight of 02 divided by 100,
.44 = Molecular weight of 002 divided by 100,
Run # 4 Md = 043¢ 5.0Z ) + 0.32(11.9% > + 0,28¢ 074 + 83.17% ) = 29.3
) Ilb./tb.-mole
Run # Md = 0,94 ( L0 ) + 0,32¢ .67 ) + 0,28¢ 0% + JO0Z ) = .0
Ilb./tb.-mole
Run # "d = 0.44¢ 04 ) + 0.32¢ 0% ) + 0,28¢ JO0% + 0% ) = 0

tb./tb.-mole



Water vapor condenced : (22)

o =T P RT
v = Vf - v ﬁ!—_-5£§igl— = 0.0u707 vf Vi
YCotd ' W (std) - N
v = U - W ﬁ""pigigl- = 0,04715 We - ¥4
Y59 td : W (std) B N
Where:

0.04707 = Conversion factor ff?/ml.
0.04715 = Conversion factor ft5/g.

= Volume of water vapor condenced {(standard conditions) scf,

] we -
; vusz:fd = Volume of water vapor collected in silica gel (stadard conditions)
] Vf = Final volume of impinger contents, mi.
: Vi = Initial volume of impinger contents
P = Density of water, (0.002201 lb/ml).
. R = Ideal gas constant, 21.85 (in.Hg.)(cu.ft./lb.~mole) (" R)
; Mu = Molgcular weight of water vapor (18.0 tb/lb-mole).
Tstd = Absolute temperature at standard conditions, 528°R.
Pstd = Absolute pressure at standard conditions, 29.92 inches Hg.
Run # 1: Vuc(std) = (0.,04707) (255.0) = 12.0 cu.ft
] Vusg(std) = (0.04715) ( 10.0) = S5 cu.ft
] Run # 2: vuc(std) = (0.04707) (310.0) = i4.6 cu.ft
Vusg(std) = (0.04715) ( 9.0) = 4 cu.ft
Run # 3: vusg(std) = (0.04707) (330.0) = 15.5 cu.ft
vuc(std) = (0,04715) ( 7.0) = .3 cu.ft




Water vapor condenced ¢

ucstd

YS9:5td

Where:

0.04707
0.04715

Vv
chtd
vusg
std
Ve

V.
1

T

Q

std

T - X

std

Run # &4

Run #

Run #

o o p, R T =
Vf - v. ﬁ!——ﬁﬁigigl_ = 0.0u707 Vf vi ‘
' w (std) _ _
' W {(std) . .

Conversion factor f1§/ml.

Conversion factor ft?/g.

Volume of water vapor condenced (standard conditions) scf,

Volume of water vapor collected in sitica gel (stadard conditions)

Final volume of impinger contents, mi.

Initial volume of impinger contents

Density of water, (0.002201 lb/ml).

Ideal gas constant, 21.85 (in.Hg.){cu.ft./lb.-motle) ("R)
Molecular weight of water vapor (18,0 (b/lb-mole),
Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg,

vuc(sfd) = (0,04707) (325.0) = 15.3 cu.ft
vusg(std) = (0,04715) ¢ 11.0) = 2 cu.ft
vuc(std) = (0.04707) « 0) = .0 cu.ft
vusg(std) = (0,04715) ( W0) = 0 cu.ft
vusg(std) = (0.04707) ( 0) = .0 cu.ft
Vuc(s*d) (0.,04715) <« 0) = 0 cu,ft



vuc weg x 100
. . - std std
Moisture content of stack gases!: B = "y TTTOC oV v A
WCetd YS9 ¢ d ® ctd
Where:
Bws = Propovtion of water vapor, by volume, in the gas ream.
Vm = Iry gas volume measured by dry gas meter, (dcf).
Vuc -= Volume of water vapor coendenced corrected to stanndard
std conditions (scf).
sz = Volume of water vapor collected in sitica gel corcted to
gstd standard conditions (scf),.
12.0 + ]
Run # 1: Bws T e e e e o e e e X 100 = 22.8 4

Run # 2! E B e e e e i X 100 = 24,1 %

ws 14.6 + 4 + 47,33
15.5 + o3
Run # 3! BUS B e e e e e e e X 100 = 23.8 %
15.5 + 3+ 50.50
Molecular weight of stack gases. M =M, (1-B ) + (R ).
‘ s d ws we

Where:
Ms = Molecular weight of stack gas, wet basis, (lb.1le).
Md = Molecular weight of stack gas, dry basis, (ib./b.-mole).
Run # 1: MS = 29.3 (1- .,228 ) + 18 (¢ ,228 ) = 26,7 (tb./lb.-mole).

Run # 2: M

29.3 (1- .241 ) + 18 ¢ ,241 )

Run # 3: M

29.3 (1~ .238 ) + 18 ( ,238 ) = 26,6 (lb./lb.-mole).



(25)

VUC + Vusg x 100
. , gstd std
Moisture content of stack gases: B = === - ——
ws vuc + vusg + V "
std std std

Wheve!
Bus = Proportion of water vapor, by volume, in the gas ream.
Vm = Iry gas volume measured by dry gas meter, (dcf).

we = Volume of water vapor condenced corrected to stanndard
std conditions (scf).

wsg = Volume of water vapor collected in silica gel corcted to
std standard conditions (scf).
15.3 + 9
Run # 4 Bus = e e e X 100 = 24,2 %
15.3 + o o+ 49,36
0+ .0
Run # B,e = ~—-oommmmmmmmmomoses X 100 = 0 %

00 + lD
Run # B e X 100 = 0 Z
ws 0+ .0+ .00
Molecutar weight of stack gases: M =M, (1-B > + (R ),
s d ws ws
Where:
MS = Molecular weight of stack gas, wet basis, (lb.1lle).
Md = Molecular weight of stack gas, dry basis, (itb./b.-mole).
Run # &4 HS = 29,3 (1~ 242 ) + 1B ( 242 ) = 24.6 (lb./lb.-mole),
Run # MS = 0 (1~ ,000 ) + 18 ( .,000 ) = .0 (tb./lb.-mole),
Run # M = .0 (1~ ,000 ) + 18 ¢ .000 ) = 0 (lb./lb.~motle).
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(26)

Stack gas velocity:!

e e e aa m o s e cw see e e e e

- e e

v, =k, ¢, | T\ e ave. o\ | _-steven)
- T N Pe Mg
Where:
‘vs = Average velocity of gas stram in stack, ft./sec.
- --,1
Kp = B85.49 ft/sec (g/g-mole)-(mm Hg) / ¢ K)C mm H,O /2
Cp = Pitot tube coefficient,{ dimensionless ).
AP = Velocity head of stack gas, in. H20.
Pbar = PRarometric pressure at measurement site, (in.Hg,
Pg = GSatck static pressure (in.Hg),.
PS = Absolute stack g9as pressure, (in.Hg) = Pbar+ Pg
Pstd = Standard absolute pressure, ( 29.92 in.Hg ).
ts = Gtack temperature, (°f),
TS = Abgsolute stack temperature, ("R). = 4460 + *s'
MS = Molecutlar weight of stack gas, wet basis, (lb/lb-mole).
"""" sy
Run # 1: vV = (85.49) ( 81) .78 ’\\ —————————————— = 53.79 ft/sec.
N\l (28.50)(26.72)
750
Run # 2 V = (85.49) ( 81) ¢« 73 ’\\ —————————————— = 50.39 ft/sec.
N\l (28.40)(246.58)
750
Run # 3: V = (85.49) ( B1) «( .16) ‘\\ —————————————— = 52.43 ft/sec.
\] (28.40)(26.61)




(27)
Stack g9as velocity!
A = K C AN l_BE_- avg, Ts(avg )
s P P \ “\\ ——————————
T T M| Ps Mg
Where:
V5 = Average velocity of gas stram in stack, ft./sec.
- - 1

‘Kp = 85.49 ft/sec (g/g-moled)—(mm Hg) / ( K)Y(C mm H70 /2

Cp = Pitot tube coefficient, ( dimensionleés ).
1 AP = Velocity head of stack gas, in. H20. -
’ Pbar = Ravrometric pressure at'measuremenf site, (in.Hg.

Pg = OQSatck static pressure (in.Hg).

PS = Absolute stack gas pressure, (in,Hg) = Pbar+ Pg

Pstd = 8tandard absotute pressure, ( 29.92 in.Hg ).

ts = Stack temperature, (°f).

T, = Absolute stack temperature, ( R). = 44O + t_.
i MS = Molecular weight of stack gas, wet basis, (lb/lb-mole),
L ey

rd ¥4

: Run # & V = (85.49) ( .81) ¢ ' 7T9) '\\ —————————————— = 91.67 ft/sec.
] N} (28.40)(26.57)
_—

Run “ V = (85-"’9) ( 000) ( .00) —\\ ______________ = -00 f't/SEC-
’ \} ¢ .00)¢C .00)
AP s -

Run # V = (B5.49) ( L008) ¢ .00) ‘\\ -------------- = .00 ft/sec.
] N\l ¢ .00)¢C ,00)




Stack

Qsd

Whevre:!

Run #

sd

Run #

Qsd

Run #

Qsd

(28)
gas flow rate:

- - - - - -

7
v_ A | 3385 e
s T

—— - stk std

i}
ol
2 8
o
o
[y
I

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

= Cross sectional area of stack (ft. ).

= (Conversion factor, sec./hr.

= Stack temperature (°f).

= Absolute stack temperature, (°R).

= GStandard absolute temperature, (528°R) .

= Rarometric pressure at measurement site, (in.Hg.).

it

Gatck static pressure, (in.,Hg.).

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

bar 9

= Gtandard absolute pressure, (29,92 in.Hg).

1: T - - ==
w28 28.50
3600 (1-,228) ¢ 53.73) ( 16.2) | =~==== 1 | =-7——— =
754 29.92
2 - - - -
: 528 28.40
3600 (1-.241) ¢ 50.39) ¢ 16.2) | ———=—— | | ————— =
750 29.92
3 - -~ - ==
928 28.40

3600 (1-.238) ¢ S52.43) ¢ 16.2) | ———— | | —=——-

1609225 dscf/h

1485903 dscf/h

1552170 dscf/h



(29)

Stack gas flow rate:

Qsd

Where:

Qsd

3600

Run

sd

Run

Qsd

Run

Qsd

3600

3600

34600

std

vy volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr). "

Cross sectional area of stack (ft.)%

Conversion factor, sec./hr.

Stack temperature °f).

Absolute stack temperature, ("R,

Standard absolute temperature, (528°R) .

Barometric pressure at measurement site, (in.Hg.).

Satck static pressure, (in.Hg.).

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

Standard absolute pressure, (29.92 in.Hg).

528 28.40

(1-.,242) ¢ 51,67) ( 16.2) | ==~ | | ——mem
N7 29.92

528 .00

(1-.000) ¢ L00) « 0) | ===} | -
0 29.92

o528 .00

(1-.000) < L00) ¢ D) ] e | |
0 29 .92

1527752 dscf/hr

0 dscf/hr

0 dscf/hr




Emissions

Where!

Run #-1:

Run # 2!

Run # 3:

(30)
rate from stack:

E B e o o e o e e e e e e e = lb. / hl‘-
7000 or./Lb.

Emissions rate, lb./hr,

Concentration of particutate mater in stack gas,
corrected to standard conditions (g/dsf),.

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

.06u4) ¢ 160922
E To e o e T o o i i S e e e e e i e = 1""-8

w
A d

(.0745) ( 14835903)

(.0822) ( 1552170)
E T e e i e e i e o e e 00 e e e e = 1802

dry basis,

b, 7/ hv.
ib. / hr.
tb. / hr.
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(31)

Emissions rate from stack:

Where:

Run # &

Run #

Run #

E 2 e L T = lb. / hrv
7000 gr./\b,

Emissions rate, lb.,/hy.

Concentration of particulate mater in stack gas, dry basis,
corvected to standard conditions (g/dsf).

Iry volumetric stack gas flow vyate corvected to
standard conditions, (dscf/hr).

(.0571) ( 1527752) :
E BN e et e v e oot e e r o S e e o e o e o = 12-5 lbl / hr‘

_ 7000
(.0000)> ¢ 0) '
E 22 e e o e e e e e e e e e = .0 ib. / hr,
7000
(.0000) < 0)
E = e e e e e o i st o e e e = ) tb. /7 hr.
7000



(32)

0.002649 vic+ (vm/Tm)(Pbar+AH/13‘6)
Isokinetic variation ! I =100 T | -——----=—=-=—=--o---ossosmommmsmess
&9 0 Vs Ps An
Where.
I = Precent isokinetic sampling.
100 = Conversion to percent,
TS = Absolute average stack gas femperature,°R.
0.0026469 = TConversion factor, Hg - ft3/ml - °R.
ic = Total volume of liquid collected in impingers and silica gel, ml
Tm = Absolute average dry gas meteyr }emperature,°R.
Pbar = BRarometric pressure at sampling site, (inHag).
AR = QAverage pressure differential acvross the oriface meter, (in.H20)
13.6 = Gpecific gravity of mercury.
60 = Conversion seconds to minutes
0 = Total sampling time, minutes,
VS = Stack g9as velocity, ft./sec.
PS = Absolute stack gas pressuve, in.Hg,
An = Cross sectional area of nozzle, ftz.
46.6 , 23
Rup #2: e 28,50 + ——~——-
(0.002669)(2465.0) + 955 13.6
I = 100 TOY | e e o e e e , = 90 %
&0 ¢ 72 ) ¢ 53.75 ) (28.50 ) ¢ .000395 )
51.1 1.15
Rem # 2: 0 mem——— 28,40 + —~——-
(0.002669)(319.0) + o943 13.6
I = 100 TS50 o e e = 87 %
60 ¢ 72 )y (¢ S0.39 ) (28,40 ) ¢ .000491 )
55.2 1.28
Rum # 3:  r =———— 28 . 40 + ————e
(0.002669)¢(337.0) + 549 13.6
I = 100 750 e e = - L = 89 %

60 ¢ 72 ) ¢ 32.43 ) (28.40 ) ( ,000491 )




- e I [T

(33)

- - -

0.002669 vic* (Vm/Tm)(Pbar+AH/13.6)
Isokinetic variation ! I = 100 T5 -------------------
&0 0 VS PS An
Where:
I = Precent isokinetic sampling.
100 = Conversion to percent.
TS = Absolute average stack gas temperature,°R.
0.002669 = Conversion factor, Hg - fts/ml - °R.
Vic = Total volume of liquid collected in impingers and silica gel, ml,
Tm = Absolute average dry g9as meter tempera*ure,°R.
Pbar = PRarometric pressure at sampling site, (inHg).
AH = Average pressure differential across the oriface meter, (in.H,0).
13.6 _ = 8pecific gravity of mercury,.
60 = Conversion seconds to minutes
0 = Total sampling time, minutes,
Vs = Stack gas velocity, ft./séc.
PS = Absolute stack gas pressure, in.Hg.
An = Cross sectional area of nozztle, ff2.
sy.9 | 1.25
Run # &4 L me— 28.40 + ~——mm
(0.002669)(336.0) + 559 13.6
I = 100 X THT? e e = 89 %
60 ¢ 72 ) ( S51.67 ) (28.40 ) ¢ .000491 )
.0 .00
Ruen &  r  em—— L00 + ————m—
(0,002669)¢( 0) + 0 13.6
I = 100 X 0 e e ———— = 0 %
60 ¢ 0 ) ¢ .00 ) ¢ .00 ) (¢ .000000 )
.0 .00
Rum® . 1  ee——— 00 + —————
(0.002669) ¢ .0) + 0 13.6
I = 100 X 0 |-———————————— e o s s e 2 e e e e s e e e = 6 %
&0 ( 0> ( 00 ) ( .00 > ¢ ,000000 )
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RAMCON ENVIRONMENTAL CORPORATION

// we | e
Plant / pa[ PP Ambient Temperature 7o - .
" Barametric Pressure 27.5° |  ma S99
Location .é./zmc( /2-'7=/ : Assumed Moisture, % 3< mITIAL S09
Operator Probe Length, m(ft) -3 | owrewt| 9SO &
Date o774 Nozzle Identificatifn No. . occo35¢7 '
Run No. / Avg. Calibrated Nozzle D1a., (1n.), “% A3
Sample Box No. / ' Probe Heater Set %.5
Meter Box No. 000 30 | — | Leak Rate, m3/min. (cfn)__—~. 22
Meter H @ /. 2e : | Probe Liner Material .3/& Tty
C Factor o L (9L | static Pressure, m Hg(in.Hg
Pitot Tube icient Cp____ 77 Filter No. Rv-70i
' Schematic of Stack Cross Section
m*_ - T T
STACK VELOCITY PRESSURE GAS GAS SAMPLE TEMP, |FILTER GAS TEMP LVG
SAMPLING VACUUM TEMP HFAD DIFF. ORF. SAMPLE AT DRY GAS METER | HOLDER CONDENSER OR
TRAV. PT | TIME mm Hg (Ts) (Pg) [MIRmm H20 | VOLWME °C_(°F) TEMP  |LAST IMPINGER
NO. _|(8)min. J(in. Hg) |°C (°F) |mm(in)H20 | (in H20) |m3 (£ft3) | "Tnlet Outlet | °C (°F) °C_(°F)
.22 .
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' RAMCON ENVIRONMENTAL CORPORATION

i | ] SICA OR.
faant L/g/éa.m,y P L= 7§ mmm Preat\me ol e

Sure 25. FINAL (o)

Location [ _md. 9 719 Assumed Moisture, %‘j,?{ AL go[g .LSE?'I_
Operator = on oo & Or g Probe Length, m(ft) _ 3  omesei3/ q
Date LOALG-gY v /5 Nozzle Identification No. 00 490 1
Run No. Avg, Calibrated Nozzle Dia., (in.),3¢/fFe/.F»
Sample Box No. / 000 ‘1’ — Probe Heater Setting 3.5
Meter Bax NO. __ 700205 (C282) oo py Leak Rate, m3/min. (cfm) — .o
Meter H @ /. 25 /92 Probe Liner Material . 3/¢ S&. Ly oy
C Factor Y2 A Static Pressure, mm Hg(in.Ky) . .03%
Pitot Tube Coefficient Cp . 7/ Filter No. -

Schematic of Stack Cross Section

L — —— m
STACK VELOC 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. __|(8)min. in. Hg °F _ in H20 | in H20 ft3, | TInlet Outlet °F °F
- E g
J4) /7 bEZF ot 3 280 L2 X ”’d,o’-lf" Fo Jo 2 ¥o ¢ o
l T
' Zz | g u 3 T50 a2 X4 ,7. 00 5o > o 2ys <o
’
3 D ¥ 3 150 L2 L4 1L 31 55 y0 25 ¢o
b‘." ” . .
‘/ g'.lf'm 3 250 , 2 A (7@ s 70 25T éo
/5) / ;,-,:1' [ 275 X . § .40 | Yo 70 2I 5 6o
2z nxy oA 292 X 27 23.+9% Jo 20 255 éo
3 R o 4 250 s 7 25.0 % I ve 2gs Go
‘/ T 3 3e 4 2 %0 ys . g 27 v ? 5 vo 297 ce
* l"’ - ,‘ d
<) ¢/ A2 8 290 .9 1% 25. 4o g5 70 2495 éo
Z 1¢c.33 s 2 5o , 2 /.5 3/. g | 25 7o 2 5@ ‘e
.3 g e¢e § 2 5o e [. 5 3/.20 55 75 255 Co
‘/ g“yé g z 70 .7 (. 5 i""’( g5 5 2 Lo (X-]
ol . '
DYy (| ¥ £45 ¢ A 250 28 (. ¢ .40 | 15 75 X Ceo-
~ C Oy &” C oL 5T Cde 5z
o o o “a. oz . Y




RAMCON emissions test log sheot, cont. DATE_so-/g-g¢/ LOCATION émgg md TEST NO.  /

V=&

TRAVERSE | SAMPLING P STACK VELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) | SAMPLE IMPINGER
POINT TINE TEMP HEAD PRESSURE VOLUME BOX TEMP. Tew?
¢ (min) n.H0) {15 ('F) APs (in.Hz0) 4H (in.Hp0) Vm (113) in out ('F) (*F)
2 "-‘;-.J‘/ e 25e .15 ). & $2.1 95 S o > 5 25 o € o
317.57 & 3ao s 1, 474/70 96 7 5 25 5 co
4 1q, o2 ¢ 300 s 7. ¢ Y2 ¢z ) 7 5 25 5 ¢ o
4-.o1 _ .
é‘) / j‘.O‘/ S 250 .5 /[ 3 49855 q0 75 25 o “a
z | e S5 3oc AR 4 (.3 S2. 7 95 75 2us ¢ o
319 .re g 3ow 5 i3 sd.Co 75 >5 2 Yo o
o 19.13> 5 3co .5 [. @ 5E.8¢7 5§95 > 5 Zws Co
.’,
£) / g1 s 255 p /.3 5%./5 Jr > 5 25 <o
Z ‘7"-"’ 5 Joo -3 /.3 ¢/ . yo /o0 25 2850 Se
3 |9.¢3 g Jow . G /. 3 t3.¢ 75 /00 75 25T <o
/ 9.2¢ s s K- . b /. 3 gL 025 OO 75 2ye Co
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RAMCON ENVIRONMENTAL CORPORAT ION

Plant &,émm/ Anbient Temperature @ %‘c'?'"‘?.
4 Barametric Pressure . p— Py
Location )y & Mc—/ Assumed Moisture, % :z < L 53%_‘552,
Operator K 4’{744-5"47 Probe Length, m(ft) 3 owrex
/o '4§-2 Nozzle Identification No. ,cco yf0f
Avg. Calibrated Nozzle Dia., (in.).ay/. 3o/ %o
Satple Box No. Probe Heater Setting 3.5
Meter Box No. 790.:05' XrE Leak Rate, m3/min. (cfm) —,0%
Meter H @ /. 28 Probe Liner Material -
C Factor - [.O Static Pressure, mm Hg m ) . .n03S
Pitot Tube ictent Cp__. g/ Filter No. _ RV-102
Schematic of Stack Cross Section
] STACK |VELOCITY | PRESSURE @S GAS SAMPLE TEMP. |FILTER GAS TEMP LVG
SAMPLING | vacumM TEMP HEAD DIFF. ORF. | SAMPLE AT DRY GAS METER |HOLDER CONDENSER OR
TRAV. PT | TIME (Ts) (Pg) |MIR VOLUME oF TEMP LAST IMPINGER
NO. | (8)min, in. Hg °F in H20 | in H20 £t3 Inlet Outlet °F °F
vo:\q"o" N G,JO
_|&~Ean] 4 adqo | .6 14 JerfRo| §s | 15 |25¢ 281
Y530 ] 4 30 | .66 | |4 lwoaz | 85| 715 [950 | §%
3 |/0:33 4 295 | .6 1.3 73.52 | 9§ 1 713 60 S
4 10: 3 A- 296 | .56 .2 14576 | 9s | 80 | 2606 | S-S
( he35d®s s (290 | .70 | 15 |w2s | 95 | %0 |a3s | ss
o _|jo:49. 36 S 129 | 20 | /.S |80.7710 | 160 | Y0 | 23S | S5
3 llo:¥s:30 S 290 .20 .S £3 20 Joo g0 249 sSs
4 _lio:4g:30 4 290 b 2 /.3 835.97 | 0o L fe) 23S SS
c y 1P| s 390 | .%0 /.77 9932 | 100 80 |ds0 | S5
4 fpo:S5S 5 0 | .80 1.7 9,10 | t00 | 80 [|Jé0 55
3 jlo-S¥ Y 295 | .96 [ 7 93.5¢ | leo Fo 256 sS
A Dhiol S g5 |.%¢0 1.9 Y%.23 | 1o | Yo | 250 5S
Cor= 4.9 F =2 Cod = S‘ ® 3  Codz 5.3 I
" % D2z 1.2 o 119 %
co: o Y% co: O /; Co= © /o
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RAMCON ENVIRONMENTAL CORPORATION

Plant_ /b Jov s/ Betles 99“9"" of fual oi ) %ent Temperature 7(L ’“EE* i
7 Barametric Pressure 2% 4 malS2S | 529
Locatlm_ﬂm ™ma Assumed Moisture, $ 34 wrn (A0 0O (S11
Operator Probe Length, m(ft) 3 owreence |3 L\
Dat:eNo 10-19 - %4 Nozzlgal Idgttigdm:;m? Ng 405(0 q)qaq
Run No. - A aAvg. ibra zzle Dia., (in. &4341;;
Sample Box No. - 4 Prvgbe Heater Setting 3 S
Meter Box No. 70026 4 _cala Leak Rate, m3/min. (cfm) — o/
Meter H @ L% Probe Liner mtermw
C Factor 1.0 Static Pressure, mm Hg(in.Hg + O3
Pitot Tube Coefficient Cp . ) = Filter No.AY /09 16817
: Schematic of Stack Cross Section
—— - - — S
STACK |VELOCITY | PRESSURE @S GAS SAMPLE TEMP. |FILTER GAS TEMP LVG
VACUUM TEMP HEAD DIFF. ORF. | SAMPLE AT DRY GAS METER |HOLDER CONDENSER OR
mm Hg (Ts) (Pg) |MIRnmH20 | VOLME | °C (°F) TEMP IAST IMPINGER
(in. Hg) [°c (°F) |mm(in)H20 | (in H20) |m3 (ft3) | Tnlet Outlet | °C (°F) °Cc_(°F)
2 20 | .as | s4 [l qc §s | Jas LJd
2 225 DS .S4 194,50 | 48 S | D3¢ £d
> 230 .30 LM g | 4s 8BS | 240 608
- 23S L35 . S A 913 | 160 | 8% 240 673
3 278 | MS 95 JIxg75 | 160 | 85 250 | 62
a2 lissgisl 3 240 4S .95 31,80 | 165 | 35S 250 60
3 |15;:5%:15 3 J9s | HO 35 133.63 | 18 90 25% 6D
A 3 1995 |,H40 .85 113570 | Ip 90 | 2so0 | 60O
| S a4g S 35 .70 .S [J3%10 | jio | 90 | Q%0 | 6O
2 h6L:07:451 S J190 ;20 .5 J40. €01 10 90 24 o 40
S _l6:10:A4S5]1 S 299 |, 70 .5 [43. 00| ;)0 90 LT 60
4 1)6:j3:45) S 290 S .4 /45 85 | |ie 9o | J40 2-2
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RAMCON emissions test log sheet, cont. DATE {0—-13 - 8 A LOCATION Hamcoc K mtI‘EST NO. 4
TRAVERSE | SAMPLING VACUUM STACK VELOCITY ORFICE DIFF. GAS GAS SAMPLE TEMP.(°F) | SAMPLE IMPINGER
POINT TIME ua Hg TEMP HEAD PRESSURE VOLUME BOX TEMP. Teue
o(min) . | (4n. Hg) | 15 (°F) s (0000 AN (ng0) Ym (1t3) in ot CF) ('F)
L 23s | .96 1 1.6 - {meao Ipe |ae |oue |k
' sl S laqa | 6 1.6 15070 | 110 0 240 6D
262318 6 390 , 30 .77 IS3AC | 1o a0 Q40 6D
cleeeus! 1290 | .70 .S lisc.e3 L vus |90 aso |60
£ (P3| ( Jao 20 .S 15860 | 113 Qo | 250 | 6o
| 20%6:33 | & |28S [,%0 111 bl 3n l1s | Ao | 5o 2
S 1,36 b 290 30 L .00 | \S i) 259 Sc
SO hedb | ¢ 1090 .80 |17 lwery |05 | 90 | 950 | ¢o
E ) Ne1643] S 296 | .S LY k330 | llo 90 Jbo | 66
o liAe | S Jao |1 .6S 14 g | 11S | 90 260 | 46
L3 llt49 | S 3990 1,65 L4 M- 1o | 11S g0 260 | 6D
t le:Sa | .S 290 | +5Q |1 | 176472 us |90 | Do |6




IX. CALIBRATIONS



POSTTEST DRY GAS METER CALIBRATION DATA FORM (English units)

Test number

Barometric pressure, Pb =Q j,;O in. Hg Dry gas meter number ZOOJOS

Date [0'2‘)‘2’ M Meter box number C-2¥.2

Plant

Pretest Y

——

s,
—

Orifice Gas v;iggg Temperature [ Y,

manometer | Wet test Dry gas | Wet test Dry gas meter

setting, meter meter meter [Inlet |Outlet | Average vy Pb (td + 460)

i(ml)!'o v,), (Vq), (t)s [(ty )| (ty ), (td);a Time Vacuum Y, T TRY Y
. ' i +

o | | | s | @ e (R ST

. e

S 10 1095|3612 4?7.;;8, g5 S| § 1.99 | AM@ 1A% ™
! T oz |20 80 7%e 1 87 (k3| S |99 .91/
2 0 Jietes] 76 [1%[7%s 190 liere] |0 1.39

Y =

* If there is only one thermometer on the dry gas meter, record the temperature under ty

where
\')

< (ad (% - <
- Eﬁ- o [ € & €

oo

"

Gas volume passing through the wet test meter, £t3.

Gas volume passing through the dry gas meter, ft3.

Temperature of the gas in the wet test meter, °F.

Temperature of the inlet gas of the dry gas meter, °F.

Temperature of the outlet gas of the dry gas meter, °F.

Average temperature of the gas in the dry gas meter, obtained by the average of td and td y °F.

Pressure differential across orifice, im. HZO.

Ratio of accuracy of wet test meter to dry gas meter for each run.

Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
= pretest Y +0.05Y.

tolerance

Barometric pressure, in. Hg.

Time of calibration run, min.

Quality Assurance Handbook M4-2.4A

i

o



POSTTEST DRY GAS METER CALIBRATION DATA FORM (English units)

Test number / Date E“&["i Ef | Meter box number C-74% Plant .
Barometric pressure, Pb = & itf_‘ in. Hg Dry gas meter number mn? Pretest Y '

Orifice Gas_volume Temperature Y,
manometer | Wet test Dry gas | Wet test Dry gas meter
setting, meter meter meter |Inlet |Outlet [ Average V, Py (g ¢ 460)
(a0, v,), vy, (8, [eq Dol (g ), | (8,7 | Time | Vacwm | Y, o
in. 3 3 i 0 ), | setting, ( + ( 0)
2 ft ft °F oF °F °F min in. Hg d b 13‘3) v
‘ )% X ;
] 10 5 5. lo | jeq | —¥2 | 77 { 6 Loo® 1-27.
_Lo WS | 5,15 | 3¢ [h |23%0| #S |750| ¢ |looo| [27
o | M Mad® | 20 155591 5%9 193551 6 0o? | /3
S
* If there is only one thermometer on the dry gas meter, record the temperature uader td )
where '
Vw = Gas volume passing through the wet test meter, £t3.
Vd = Gas volume passing through the dry gas meter, fts.
tw = Temperature of the gas in the wet test meter, °F.
td. = Temperature of the inlet gas of the dry gas meter, °F.
1 1
td = Temperature of the outlet gas of the dry gas meter, °F.
o
td = Average temperature of the gas in the dry gas meter, obtained by the average of td and td , °F.
AH = Pressure differential across orifice, in. HZO. . °
Yi = Ratio of accuracy of wet test meter to dry gas meter for each run.
Y = Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
tolerance = pretest Y +0.05Y.
Pb = Barometric pressure, in. Hg.
© = Time of calibration run, min.

Quali.{:y Assurance Handbook M4-2.4A



(44)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date %,"’ 27- 4/ Meter box number '/ O0 205
Barometric pressure, P, = 27.90 in. Hg Calibrated by gw—vta-(/z-:‘ﬁ-
T Gas volume Temperatures
Orifice | Wet test | Dry gas | Wet test Dry gas meter
manometer meter meter meter | Inlet |Outlet | Avg™ |Time
f?Zﬁ;?g (Vw;, (Vd;, (), (tdi), (tdo), (ty)s (?), ¥, sme,
in. H,0 ft ft °F °F °F °F {min in. H0
0.5 55| 9% | 7€ | %2 | /67 |55 D557 | (.32
1.0 Arsa7l 1S4 74 &4 | /o5 |55 k3sel. 99651 132
1.5 10 .
2.0 | 2%l zze | 56 |ey e |56 130].9597 | 133
3.0 | Mz e | 24 | 8y |8 |56 Uiz |l |33
4.0 10 - 56 |38 117 |99 s |17
| lave {557 |12 %
roy e Y..= Vy Bp(tg + 460) aio, = 0:0317 A [(‘w + 460) 9]2
o L IR e A B I L
0.5 0.0368
1.0} 0.0737
1.5} 0.110
2.0 0.147
3.0 0.221
4.0} 0.294

a . ] '
If there is only one thermometer on the dry gas meter, record the temperature

under td.

Quality Assurance Handbook M5-2.3A (front side)



RAMCON ENVIRONMENTAY) CORPORATION

Lear Sicglot Stack Sgghr

Nozzle Dismeter Calibration

Date ‘Signature
Noszzle No. Average Diamster
1
2
3
4
)
6
Pitot Tube Calibration (S Type) __/ L
Pitot Tube Identification 30.3 #t / Date 7- / -
Calibrated by: gg(u& °T D_M
. _"A" SIDE CALIBRATION
2: ;;g 2: é;c)) DEVIATION
Run No (in. HZ0) (in. H0) Cp(s) Cp(n)=Cp(A)
1 .52 2/ %67 | L005
2 A4 67 | 0] c0@ |
3 132 .18 .%/6 | . 006
| Cp (SIDE A) /0
"g" SIDE CALIBRATION
Ap std Ap(s)
cm H20 ca Ho0 DEVIATION
Run No. (in. H20) | in. H20) Cp(s) Cp(s)-Cp(B) |
1 b0 g2 | %07 003
2 44 67 |.34g| 000
L3 | .=/ 47 |91z |.002
Tp (SIDE B) |, Yo%

3
: -
AVERAGE DEVIATION = G(A OR B) = 1'0’(')-0"“ o B

+MUST BEZ 0.01

3
[Cp(SIDR A)-Cp(SIDE B) | +MUST 3K < 0.01

C, = Col wv ;‘L’_.E
Porm No. RED-17-1 ple) prone bps
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RAMCON ENVIRONMENTAL CORPORATION

Date

-1 B4

EPA QA MANUAL VOL.
Section No.

IIX
3.‘.2

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

Thermocouple number _Het b X

Ambient temperature ;)_.S °C Barometric pressure ;)9 Sﬂ: in. Hg

Calibrator _JyuQwe D Reference: mercury-in-glass __ ; —
other
2 —— o I
Reference Thermocouple
eference Thermometer Potentiometer | Temperature
| point Sourcel Temperature, Temperature, Difference,®
| number?2 (specify) °C °C %
i »
AL o o
|08 C bm.\\“") [?O C oo C o0 70
rao |
’ . .
TG F [Ambrent | e sty 0 .3
758 F 7S < Q9.4 7%
o 6a¢; //ﬂﬁ;/%
20 F /0-1% % 70*"}" 7° F

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

bType of calibration system used.

Cl(ref temp, °C + 273) - (test thermom temp, °C + 273
[ B ( = 1 100 <.5s.

ref temp, °C + 273

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON ENVIRONMENTAL CORPORATION

Date

-13- R4

EPA QA MANUAL VOL.

IIX

Section No. 3.4.2
Revision No. 0

Date January 15, 1980
Page 17 of 22

Thermocouple number [N‘e.i z Q!Z“S"i'

Ambient temperature Z / °£ Barometric pressure g9, g t in. Hg

e —
—

Calibrator § Tmm A Reference: mercury-in-glass 77 ° /'
| other
Reference Thermocouple
eference Thermometer Potentiometer | Temperature
1 point Sourceb Temperature, Temperature, Difference,®
number?d (specify) °C °C 3
Twlet 77 OF - of: /090 :3/0
Outled
777 &F o 0 2
,qmbich-’* 777 F 77 F /OO /O
g y 7
(Y ! o -
20~ | /0-1%-%49 707 J2 7

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

b'l‘ype of calibration system used.

CELref 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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form No.

) |

EED-17-2

(48)
RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

]
Probe No. | Probe Length 3

Date of Calibration ']~ 13- 94 stenature __ SQm [ “luwman

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

3501

w
Q
.

200

PROBE OUTLET TEMPERATURE (F)
)
w
(=]

150

100

50

0 2 ’ 4 6 8
PROBE HEAT SETTING ()
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RAMCON ENVIRONMENTAL CORPORATION

Date

7-19- 8 A

EPA QA MANUAL VOL. III

Section No.

3.4.2

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

’
Thermocouple number 3 3 ;

Ambient temperature é S °c Barometric pressure Qf. 3j in. Hg

Calibrator LuR1e-R  Reference: mercury-in-glass L~
| other
Reference Thermocouple
eference Thermometer Potentiometer } Temperature
1 point Sourceb Temperature, Temperature, Difference,€
{ numbera (specify) °C °C $
! . N
17 S°F F‘ﬁba‘-"“’ Mese. 75,5 76 22.3 %
rem P
336 F 3 g ° F AO »
. e i ) 32 F /00 1y
O . n o
10 &;I:-’S /OOOL /OO c /00 o/o
wetef
? 9 )’ oY fo
20 Henst | pE | R | 4

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

bpype of calibration system used.

C[(ref temp, °C + 273) - (test thermom temp, °C + 273
- — , = Ll 100 <1.58.

ref temp, °C +

Figure 2.5 stack temperature sensor calibration data form.
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