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R A M C 0 N ENVIRONMENTAL CORPORATION

RAMCON BUILDING 223 SCOTT STREET MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-T000 800/ 458-4567

June 3, 1987

Mr. Ron McGuirk

North East Hot Mix

Div. of James Julian, Inec.
P.O. Box 647

North East, MD 21901

Re: Particulate Emissions Test - Belair, Maryland
Dear Mr. McGuirk:

Enclosed are four copies of our report on the particulate emissions
test we conducted at your plant. Based on our test results, your
plant does not pass either EPA New Source Performance Standards
or those set by the State of Maryland. The average grain loading
of the three test runs was not in compliance with Federal or State
Standards.

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

Mr: Craig Holdefer

Maryland Air Management
Div. of Environmental Affairs
P.O. Box 13387

Baltimore, MD 21203

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

Sinc

G. Sumner Buck, III
President

GSBIII:kr
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I. INTRODUCTION

On May 28, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
barticulate emissions compliance at North East Hot Mix Company's
CMI drum mix asphalt plant located in Belair, Maryland.
RAMCON personnel conducting the test were Cameron Mitchell,
Team Leader and John Bowden. Kim Rea was responsible for
the final particulate laboratory analysis including taring the
beakers and filters and recording final data in the laboratory
record books. Custody of the samples was limited to Mr.
“ Mitchell and Ms. Rea.

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

II. TEST RESULTS

Table I summarizes the test results. The grain loading

limitation for EPA is .04 gr/DSCF and is specified in 39 FR

9314, March 8, 1974, 60.92 Standards for Particulate Matter (1),

as amended. The allowable emissions for the State of Maryland
is .03 gr/DSCF and is specified in C.0.M.A.R. 101806.03.

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



iaiiintl [

(2)
TABLE 1

SUMMARY OF TEST RESULTS
May 28, 1987

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
08:51 to 10:09 0.0594 gr/DSCF 96% 5.1 lbs/hr
11:42 to 13:00 0.0765 gr/DSCF 94% 7.7 lbs/hr
13:53 to 15:24 0.0597 gr/DSCF 101% 4.9 1bs/hr
Average: 0.0652 gr/DSCF 5.9 1bs/hr

On the basis of these test results, the average grain loading of the three
test "runs was not below the .04 gr/DSCF emissions limitation set by US
EPA or the .03 gr/DSCF limitation set by 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
Method 5 requirements of the U.S. Environmental Protection Agency as set
forth in 39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: The plant had problems with the automatic
damper so the damper was manually operated. Because the flows were
less than expected, the sample volume on test run one is less than the
required 50 ft3. For test run two the damper was opened slightly to
increase the flow, but this caused problems with plant operations and the
minimum of 50 ft3 was barely attained. Therefore, the sampling time for
test run three was increased to 3.5 minutes per point for a total testing
time of 84 minutes to achieve the required minimum sample gas volume.
Runs- one and two were sampled for three minutes per point for a total
testing time of 72 minutes. All three test runs were conducted in one
day rather than the two day requirement due to a delay in starting the
test because of plant operations.
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C. Sampling Site: The emissions test was conducted after a
scrubber on a round stack with a diameter of 47.5". The
sampling ports were placed 47.5" down (1.0 diameters
—upstream) from the top of the stack and 95" up (2.0
diameters downstream) from the last flow disturbance.
;I‘wenty four points were sampled, twelve through each

traverse for three minutes each.

Points
on a Probe
Diameter Mark
1 *g . 0"
" 2 10.2"
3 12.6"
- 4 15.4"
5 18.9"
7 37.6"
n
:

10 48.9"
11 51.3"

12 53.5" /

*Measurements include a

7.0" standoff. ']6"_'47'5" —%

'

95™
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Iv. THE SOURCE

North East Hot Mix Company employs a CMI drum mix asphalt plant
which is used to manufacture hot mix asphalt for road pavement.
The process consists of blending preseribed portions of cold feed
materials (sand, gravel, screenings, chips, ete.) 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
précess: The cold feed materials (aggregate) are dumped into four
separate bins which in turn feed a common continuous conveyor. The
aggregate is dispensed from the bins in accordance with the desired
formulation onto the cold feed system conveyor to an inclined weigh
conveyor then to a rotating drum for continuous mixing and drying at
approximately 300°F. The required amount of hot asphalt oil is then
injected onto and mixed into the dried aggregate. The now newly
formed hot asphalt mix is pulled to the top of a storage silo by
conveyor. The hot asphalt mix is then discharged from the storage
silo through a slide gate into waiting dump trucks, which transport
the material to a final destination for spreading. The rated capacity
of the plant will vary with each aggregate mix and moisture content
with a 5% surface moisture removal.

The drum mixer uses a burner fired with #2 fuel oil to heat air to
dry the aggregate, and the motion of the rotating drum to blend the
aggregate and hot asphalt oil thoroughly. The air is drawn into the
system via an exhaust fan. After passing through the burner and
the mixing drum, the air passes through a high efficiency scrubber.
The scrubber was manufactured by CMI. The exhaust gasses are
drawn through the scrubber and discharged to the atmosphere through
the stack. The design pressure drop across the venturi is in excess
of 8 inches of water. The particulate matter, which is removed by
the scrubber is fed into the scrubber pond where it drops out of

suspension.
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Aggregate Dbins: Virgin and recycled aggregate is fed
individually into each of the bins by type. It is metered onto
a conveyor belt running under the bins to a shaker screen.
The proportion of each aggregate type is determined by the job
mix formula and pre-set to be metered out to meet these
specifications.

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

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

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

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

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

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

Conveyor to surge/storage bin: The finished product of
aggregate mixed with liquid asphalt is conveyed to a surge
bin. -
Surge/storage bin: The asphaltic cement is dumped into this
surge bin and metered out to dump trucks which pull
underneath the slide gate at the bottom of the bin.

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

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

Mineral filler system (when used).

Burner fuel storage (when used).

Stack.
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DATA SUMMARY

Plant

Manufacturer of plant CML

Designed maximum operating capacity300 TPH @ S % moisture.

Actual operation rate A\S TPH @ 2.5 % moisture.

S —————

Startup date 5;10’[ 198¢, .

Type of fuel used in dryer 2 FueL OiL .

Quanity of fuel consumption /.5 Gal pec. ToN .

- Aggregate
Name/type of mix Mlnyb \i/f/

Percent asphalt in mix SC) 3.

Temperature of asphalt 3OQ° .

Sieve/Screening analysis: % Passing;

1" 3/8" Qs $, 33
3/4* |oo 24 A 150 1Z
1/2" 318 4y $200 3.2

Scrubber Control System

Manufacturer CmT : .

T;pe; Venturi l/ ; Wet Washer i

Spray Booth ; Other VCL‘{WCI{L o[ﬁ—w#k%‘ﬂla/l
Water line pressure 85 psi.
Pressure drop across system _ vsv maacakie _psi.
Gallons per minute through system ydelo, .
Water source 3 ‘Poewds (i.e., lagoon, pond,
etc.)

Number of spray nozzles 36 .

COMPANY NAME 44;4_#7 EACT HoT Mix_Ca. “Divisiaw of Tames Jlias IAE.

COMPANY REPRESENTATIVE Qo/\m[b( Q. M CGuirk

DATE .S r/?& /&
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PLANT DATA

COMPANY NAME__ Sesaes Thoug Inc,  CNoTIN ERST RS LGVA
COMPANY REP.
DATA SOURCE_CoXxeo\ VPooon OW\\S
PLANT LOCATION ®e\si\< \‘\A\\.\M
PLANT MFG. C .vaox

DATE_.S/28 [&‘1

PHONE #32n\- é\\-‘\\\n\

PLANT MODEL #

PLANT TYPE-xTRutwn v

MIX SPECIFICATION # SW OIL SPECIFICATION # 3 Fu<e\ S\
#A Fuel Oil __ « Venturi
) Nat, Gas__ M/f—\ o ' __Baghouse|
Time Propane__} Burner Liquid Mix Pressure
24 Hour Coal __| Setting |Aggregate| Recycle | Asphalt |Temp. Drop
oyl K ovew | TR TPH TPH | OF | Inches
Water
&' -R1g &% 80 |a W3 | 200 awsele
85-8; 8% \S 2.8 |a8s®
& a5 7% g 124 280°
TV 845 Ve D% 20\ 12-6 | 280°
| G0e -] 65 a8 5.\ | 2|85
s - 2 S % 02 3PN °
Vo -vas 5 WA (2.9 s
R4S - so. S % 229 2. | 28s°
T oo o6 -0 5% 205 12.8& | 282°
108 - b Y 223 2.0 80
R S24 20 A el | o8st
lc::&&ltc‘ﬂq1 ] YA 2o . 2"
WA - 1y aS S 6 293¢, (2N aRs®
IRESEOR 58 208 \2.8 2gs®
Vszv—c\' v - 1S £ 205, 12.R x| 3°
TRIA MY e G 204 12 ) 285"
Voo g 6 % 793 Q.0 28¢ °
ougwa t% | a3 2| 280
V2 so -2y é% 9\0‘-‘ 2.7 Q&QO
V245 11 00 - S A 2y .5 AGC°
72 Jco- g % 20 2R AR°
118 £y S % 3 MR
/.31 45 S 20\ 2 1) |28s”
o Y < 4 107 o | ase”
2~ S R Y| 28R,
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PLANT DATA

REP.

DATE

PHONE #

PLANT MFG.
MIX SPECIFICATION #

PLANT MODEL #

PLANT

OIL SPECIFICATION #

TYPE

H
_ill-‘uel oil __ __ Venturi
Nat. Gas___ F_Baghouse
Time Propane __ Burner Liquid Mix Pressure
24 Hour Coal __| Setting |Aggregate| Recycle | Asphalt | Temp. Drop
- S NN TPH TPH TPH OF Inches
AAY s\ w/ﬁ Water
255 3¢ & 7( 9 \2 > 9850
%0 <248 5% 19g 72 |ags®
245~ 320 Y AL ~2al W
3. -6 S Vo 1 2.2 | 2
15 B Y4 1 2.5 | 28g°

B -3AE

™YY
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test
was:

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

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

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

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

Filters are mady by Schleicher and Schuell and are type 1-HV
with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of

=< .001.

Form #REC-07
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I. Field Preparation

A~

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

Filters are removed from their tex and numbered on the back side
with a felt pen. The numbering system is continuous from job to job.
The filters are placed in a dessicator to dry for at least 24 hours.
Clean plastic petri dishes, also numbered, top and bottom, are placed
in the dessicator with the filters. After dessication, the filters are
removed one at a time and weighed on the Sartorius analytical
balance, then placed in the correspondingly numbered petri dish.
Weights are then recorded in the lab record book. Three filters are

- used for each complete particulate source emissions test and there
-should be several extra filters included as spares.

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

Approximately 200 g of silica gel is placed in a wide mouth "Mason"
type jar and dried in an oven (175°C for two hours). The open jars
are removed and placed in a dessicator until coo} (2 hours) and then
tightly sealed. The jars are then numbered and weighed on the triple
beam balance to the closest tenth of a gram, and this weight is
recorded for each sealed jar. The number of silica gel jars used is
the same as the number of filters. Silica gel should be indicating
type, 6-16 mesh.

II. Post-Testing Lab Analysis

A.

FILTERS: The filters are returned to the lab in their sealed glass
filter holder which was used in field sampling. In the lab these

holders are opened. The filter is placed in its petri dish with the lid .
~ off and returned to the dessicator for at least 24 hours. The top half

of the filter holder is washed into the corresponding probe wash
bottle and the bottom half of the filter holder is washed into the
corresponding impinger catch bottle. (See II, C and D). After
dessication, the filters are reweighed. The final weight is recorded
in the lab record book. The filter pick up weight is calculated and
recorded also. This procedure is repeated for all filters used in the
field.

‘Alternately, the test team may opt to oven dry the filters at 220°F

for two to three hours, 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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WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE

The . Sartorius balance is accurate to 0.1 mg and has a maximum
capacity of 200 grams. The balance precision (standard deviation) is
0.05 mg. Before weighing an item, the balance should first be
zeroed. This step should be taken before every series of weighings.
To do this, the balance should have all weight adjustments at "zero"
position. The beam arrest lever (on the lower left hand side toward
the rear of the balance) is then slowly pressed downward to full
release position. The lighted vernier scale on the front of the cabinet
should align the "zero" with the mark on the cabinet. If it is not so
aligned, the adjustment knob on the right hand side (near the rear of
the  cabinet) should be turned carefully until the marks align. Now
return the beam arrest to horizontal arrest position. The balance is
now- "zeroed".

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

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

In general, be sure that the beam is in "arrest" position before
placing weight on or taking weight off of the pan. Don't "dial in"
weight unless the beam is arrested. The balance is sensitive to even
a hand on the table near the balance, so be careful and painstaking
in every movement while weighing.
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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
m| beakers are used to make this analysis. These should be
immaculately washed and rinsed with deionized water, then oven
dried at 105°C for about one hour. The beakers should be moved to
the dessicator to cool for ninety (90) minutes, then labeled with a
pencil and weighed on the Sartorius analytical balance. Any variance
from this procedure should be duplicated exactly when reweighing, as
this procedure has been found to be quite sensitive. After preparing
the necessary number of beakers (one for each probe wash and one
blank) the Mason jars should be opened, poured into the beaker, and
any material remaining on the jar walls rinsed with an acetone wash
bottle into the beaker. The amount of liquid in the beaker should be
noted on the analysis form. The acetone rinsings are evaporated on
a warming plate. The liquid is kept swirled with an air sweep to
prevent "bumping". When the acetone is evaporated the beakers are
weighed as in Section II A.

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

ACETONE: Conduct a blank analysis of acetone in the | gallon glass
container. This acetone will be used in the field for rinsing the
probe, nozzle, and top half of the filter holder. Performing such a
blank aralysis prior to testing will insure that the quality of the
acetone 1o 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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Form REC#8

Plant Location N M‘&L(&Sf’ Wuvg[

Sample Location WW

Blank volume (Va) 200 ml

SAMPLE ANALYTICAL DATA FORM

Relative humidity in lab Cfs
Density of Acetone (pa) .7853 mg/ml

3

pate/Time wt. blank (& —/-<47 Gross wt, qg 91/57 ng
Date/Time wt. blank 6-2-47 Gross wt. qu 9’/&5 mg
' Ave, Gross wt, j&, 9‘/{8 é ng
Tare wt. UK, SN QN mg
Weight of blank (mgp) , QOO G- mg
Acetone blank residue concentration (Cz) (Ca) = (Mzp) / (Va) (pa) = ( ma/q)
Weight of residue in acetone wash: Wz = Ca Vaw Pa = ( ){ ) ) = {( )
; Run § \ Run # Run §
Acetone rinse volume (Vay) ml 200 Zov 20
Date/Time of wt /o ~/- %) Gross wt g [5{2753'4 140,614 | /39 ?]?Q_
Date/Time of wt 6-2-%7 Gross wt g 30.75321/46.6/34139.9792.
Average Gross wt g 30,775341/40.L 139)39.979/
Tare wt g @730 140,5508139.9532
Less acetone blank wt (Wa) ¢ |, 0002 |, 0009 | 0003
Wt of particulate in acetone rinse (m,) g D30 | . 0631 | . OG0
Filter Numbers $ SG-1939|S6G- 1940 1S6- 18271
pate/Time of wt /y —{- 40 Gross wt g 652 | 980 | 939
Date/Time of wt (5 -2- %7 Gross wt g ,éﬁQO ' g0 .éiﬁfﬁ ‘
- Average Gross wt g | QSQ | |, bg €0 |. éﬁ:/
] rarewt g | 50591 .509/1.5/85
Weight of particulate on filters(s) (mg) g 14,9 1, 1 R%L , [ 753
Weight of particulate in acetone rinse g . 093 9 ¢ Q 631 LQgéC
Total weicht of particulate (m,) g 1, JE921.2517) 1,301

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

the sample weight.

-

Remarks”

L T
Signature of analyst% 3 »\l 1AL signature of reviewer 7¢/<29Vr/’1’
T
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COMPANY NAME_ A 1477~

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

Relative humidity in lab Ag 070

Density of chloroform and ethyl ether

1.473 q/nu, ,7129/"”__

Chloroform and ethyl ether rinse volume
Date/time of wt b~§ o) CIi'oPn\ Gross wt.

Date/time of wtlo-§ -871 4.30 Gross wt.

Avg. Gross wt.

-

Tare wt.
Wt. of particulate in chloroform ethyl ether rinse
Water evaporation

Date/time of wt. (-9 -$7 ¢ ”5».Gross wt.
Date/time of wt.é*8-ﬁ7 .4230 Gross wt.

Avg. Gross wt.

Tare wt.
Less chloroform & ehtyl either blank wt.
Weight of particulate from water (mg)
Wt. of particulate in chloroform ethyl ether rinse
- Total weight of particulate (mp)

Note:

Remarks

Q M M R e o w

g

RUN 1 RUN 2 RUN 3

100. 06211 98, 2000 99,8954
160.062598. 2007 194.899 |

06,063 178. 3009 199.2949¢
100. 0485198, 1765 | 7928808
0171 1,034y |, D18
Yo {419 |S83
j 7909 fr3.000 67,3107

197911 ] {163.0169]167. 3105
127.9113{163.0110 |1&7.3106
127. 9004 1629932 |67 2952

,000] |, 0001 |.000!
L0109 | .06 ].0147
LOIT1 | 024Y |, 0186
L0280 | . 0406|0333

In no case should a blank residue 0.02 mg/g or 0.001% of the weight of
chloroform cthyl cther used be subtracted from the sample weight.

]
Signat{itc of Analyst M

<, Ll

Signature of Reviewer

—
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Proke Wash

DATE (,,/ 8/ 87

) ASH TEST
PLANT Aortheast
BEFORE ASHING
RUN # I 2 3
Gross Weight /30,753‘*] /LfO (D /3 q /3 9 ?7 9"/
_tare_weight /30.7302. 140. 55006 139. 9533~
Partitulote . 0332 . 0633 L0263
) AFTER ASHING
RUN # - I 2 3
Gross wt. after ash /30-74/99 /0. 0S4 /139. ?727
~tare weight {30.77302- 140. SS50( /39 9 532
Weight of s LO477 .0S48 0195
CALCULATIONS NON-VOLATILES
RUN # 1 2 3
Norevelatiles L0147 L0548 ,0195
Particatsrs = . 033 0633 06
X 100% 100% 100% 100%
Weight percent of (0 3. L/ 8 (g _ (p 7/_} ' L}

non-volatiles

CALCULATIONS VOLATILES

RUN Fj 1 2 3
100% 100% 100% 100%
{ monvolaties L34 8lo. Lo 74.4
 ghe poreent 3l /3.4 25.6

Analyst ‘#ﬁ/ﬂ[ 6&9\
A ,

Checked S ﬁ”‘/{i

Approval
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NAME . NORTH EaST HOT MIX

LOCATION: BELAIR, MARYLAND date /28787 G/28/87 S5/28/8
SUMMARY OF TEST DATH RUN #H 1 RUN # 2 RUN ¥

SAMPLING TRAIN UATA start 02:51 1142 13:
finich 10:09 13:00 152

A
N

-

1 Sampling time, minutes B T2 T2 84
2 Sampling nezzle diameter, in, Itn L3382 . 382 . 382
3 Sampling nozzle cross-sectional area, ft7 An L 000794 000796 000796
1t Isokimetic variation IS 94 74 101
o Sample gas volume -~ meter conditions, cf. Vm 15.99 53.491 56.046
é Average meter temperature, R Tm 559 547 576
Average%oriface pressure droep, in.H,0 AH 1.1

g Total particulate collected mg, Mri 169.2 251.7 2
VELGCITY TRAVERSE DATAH

?  Stack area, ft° é 12.3 12.3 12.3

2
=~
=
2]

10 Absolute stack gas pressure, in., Hg, Py J0.44 30,44

11 Bavometvic pressure, in. Hg, Fhav 30.45& 30.46 30.4

{2

[

12 Average absolute stack tempevature, "R Ts al13 623 628

13 Average "“svelocity head , ( Cp= .80 ) NS AP 39 43 ct:

14 Average stack gas velocity ft. / sec, Ve 24 - 24 2E
STACK MOISTURE CONTENT

15 Total water collected by tvain, mt, Vic W28.0 433.0 597.0

16 Moisture in stack gas, % Rue 3.8 28.7 3E.1
EMISSIONS DiAaTaA:

17 Stack gas flow vate, dscfshy ., (000°s) fGsd 595 Taa 569
i Total particulate concentration, gr/dscF e OBy LATASR L0597

19 Total particulate concentration, lbhs/hy E I 7. .o

20 Tetal particultate conaentrmfian, Iha/mbhtu I L0000 LB00g LOnan
. ORSAT DATA

21 Percent COZ by volume oz 11.0 1.1 11.5

22 Pevecent 02 by volume oz L0 . a 11,

=t
)

272 Percent CO by volume GG L L0 0

2 Peveent N2 by woiame HE anL g LY VLG

Boizyealg



Iry Gas Volume

Vm(std) Z Vm

Hhere:

Vm(&?d)

Iy v

.‘
5
i

i

Dy

Inches

Fun # 1

Vm(sfd)

Run # 2 v ‘
Run # = mistd)

Run # X Voo .
TR i

Gas

Standard

water

Yolume

Bavrometric pressure at
Standard absolute
Absolute temperature at

absolute

gas metar

per

(18)

5 Ty Gas Volume thyough meter

measuved by

inches

eriface

Ha.

CR i AT R Y oW

at

meteyr,

pressure, {29,900

moteyr R

calibratiaon factor

4 WYL mE oS
Cren (5 YA
L L T ()

meter,

in.Hg,

standard conditions,

cu.ft,
in. Hg.

in. Hag,)

tempevature { 5238 R

Average pressure drep across eriface meter, in.H,0

1.15

13.6

(30,46} +

559

(30 .44 +

13.4

[
palv

-y
L,
DY SR —
.
LA, 4
-
U ]

AH

13,4

Pbar

M

cu.ft.

= B0, 66 dse

&

R
whoFE dae




(19)

Total contaminants by weight: "GRAIN LOADING:

Ravticutate concentration C. ar./dscf.

. N M
c_ = | 0.015y 2T e
9 m(std)

Wheyve,;

L

= Concentration of pavticulate matter in stack gas, dry basis,
corvected to standavd conditions, ar . /decf.

iz

Hn ﬁiTOTal amount of particulate matter collected, mg.

sty = Ury gas volume through meter at standard conditions, cu.ft,

o

' . 1692 - e ef
Run # 1 C_ = | 0.015y 3t T = 0894 gr. /dscf.

n
W 4
=g

rJ

3
1
l)

o

Run # co1sy 22X ~E22ef = D765 gr./descf .

1
3
[Fa]

o]

: gy 201.7 o i
Run # 3: < ¢ = | 0,015y 9% N1 X< l = 0597 gr . /dscf .



Iy

Where;

# 1.

Run

Run # 2.

Run # 3:

N

M

d

molecular

d

e

vy

Per

Fer

Fer

Per

Rat

Mol

Mot

Mol

ight:

0. 44 (20040

(20)

+ 0.320%0,) + 0. 28CUCO + %N.D .

molecultar weight, lb./lb,.~mole,
cent carbon dioxide by volume (dvv basisl.
cent oxygen by volume {(dry hasis).

cent

cent

of 0

(R

"3

12

ecular
erutay

ecular

O 44011, 0X

044012, 1%

0. ubi1l, 5%

nitrogen by voiume

carbon

weight of
weight of O

we i ght

{dry basis).

monoxide by velume {(dry basic),

to Ny in aiv, w/iv,

N, or CO, divided by 1006.

divided by 100,

e

of CO, divided by 100,

.04 ) + 0,28¢( 0% + 80,04

) o+ 0.32¢10.0% ) + 0.28( 0% + F7.%%

‘s

P4 0,32011.0% ) + 0.28C 0%

+

77,

s
v i

2

h -
y o=

o= 30,1
. th,—-mole

30.3
by

i, Lo le

A

30,32
At oemo b

Lk



Water

Whevre:

g, 04707

0, 0871S

[25N

Run #

Run # 2

v
it

Run

3

vapor

i

Gonversion

Conversion

Volume of water

Volume of water

Final
Initial wol
Density of
Tdeal

Molecular

Absolute

Absolute pv

Vecistd)

wsygietd)

<

we(std)

-

wegl{std)

condensed

yolume of

gas o

weight

T, ...
waw_ﬁ :"T?“ - O.UMVUK f

factor ft?/ml.

. 3
facteor ft5/9.
vapaor
vapor

impingey contents, ml,

ume of impinger contents

watey, (0,002201 (bh/mty,

21.8%5

onetant,

of watey vapor (18,0

temperature at standavd conditions,

essure at standard

= (0, 08707) (480.6) = 22.4

.

w0 0TSy 0 18,0 = 8

= (0.,04707) (412.0) = 194

= 0Q L QHTISY O 21,00 = 1.0

COLOMTOTY CHEX. () = 274
moCGLBETIEY 0 lu, ) 7

coliected in silics me!

528° R

conditions, 29,92

condensed {standard conditieng)

+

CinHg, Y(cu.ft./lh.—molel( R

b/ th—-mole),

At4

"

cu, ft

o, F b

tatandard

inches

wct,

conditians?

Ha.



. =
Moisture content of stack gases: R e e R

Where:
B = Proportion of water vapor, by wolume, in the gas stveam.

W = [y gas volume measuved by dry gas meter, (daf).,
= VYolume of water vapor condensed covvected to standard
std conditions {(scf),
L = Volume of water vapor cotlected in silica gel covvected to
wWey o . T
atd standard conditions {scf).

we

-+

2 22.6 + L8
Rurn # 1 _B = e e e s 1o e e o0 22 s 2 i e e 2o s 2 o s ¥ 100 - TR -
’ 22.6 + A

124 + 1.0
Runn § 2 B - e e crne ea e e s amen e s 242 sene St 200 s s s 20 s ¥ 1010 - DR OW
1.4 « 1.0

U

274+ L7
Run 8 3: P S S N {1 35,0

REY 2t
We s - I

274 + o+ LRI

—
H
i
—
+
b
et
-
it
~

Moleculay weight of stack gases: Mt = M

Wheye: -

3

M, = Molecular weight of stack gas, wet basis, {lb./lb.-mole),

-

Hd = Molecular weight of stack gas, drv hasis, (lb.,. th,-maled,

Run B 1. M, = 30,1 (1- 388 > o+ 18 { JZuE o= Yoidlb, St moleld,

Rurm # 2. M, = 30,3 (1 287 3 + 18 { 287 3 o= 24,8 (ibh.Slh,emoled,

Fun #

Tré
iwd
=

nd
Pt

oA emo e



(23)

Stack gas velocity:

. . i R e T
\ w W X N, 3 IR e f U %
Vo Lp Lp N 4P avy., - Lostavyg, b
e - NP M
\, 51 <

Where:

Vv =% Average velocity of gas stream in stack, ft1./ze¢,

K =" 85,49 ft/sec | (g/g-mole)~(mm Ha) 7 (OC mm H,0 | 72

*
3
s

& =  Pitet tube coefficient,{ dimensionless

AP = Velecity head of stack gas, in. H. 0,

= Raroeometric pressure at measurement site, {in.Hg),
B =  SBtack static pressuve {in.Hgd,
P = Absolute stack gas pressure, {in.Hg) = P

L. +.
"hav? Py

pmtd = DStandard absclute pressure, ( 29.92 in.Hg 3.
t = 8Qtack temperature, 5y,
T = fAbsolute stack temperature, ¢ R). = W40 + ts'

Motecular weight of stack gas, wet basis, {(lb/tb-mole),

i

,.
"
E il |
i

3
-
=
B+
*
—
<

1
™
o0
i
=
3

-
-
i
xa
-
o

-

>4
o
d
K
H
3
i
1
k)
1
i

}

FH
J

ol ft/5e,

[ER]

D
SO LEG LA CEE
i

Run # 2, Vo= (85,49

S
Az}
]
-~
r. 1
LA
T
-

i
1
¥
i
-,
[

ftr/se:

k AR 7
Huir #03: Vom (S BEY o By 0 CEE . S Fr se




Stack gas

Where:

wl
o
[
o
it

= 3600

e

Run #

sd

3
o

Ruri

Seth

& ¢

flow

(24)

rate:

3600 , 1-B
) W

vy volumetric stack gas flow vate corvected to
standard conditions, decf v
i

{
«Crose sectional avea of stack

[La]

3
W A

..‘l.')'

.-
bt}

LCenversion factor, sec. hv.

-
Stack tempevature ¢ ),

i
Ahcotute stack temperature, { RY.

&

R

o

Standavd

ax]

v

absolute tempevature, (52

3

Rarometric pressure at measurement site,

Gtack static pressure, {in.Hg,J),

Absolute stack {in.Hg.)»;, = P +

bav
in.Hg.?

gas presz&uve,

Standard abscoiute pressure, (2%.%2

v

528 F0 .4
(1-,348) (23,52 (12,3 . e
613 2% .92

-~

FoEy

3

3]

—
i

P gt -
L RS A

e o 2 FIES T O
2ELOLG X RS

P

{in.Hg, ),

9

SO54 A%

700

-~
4
ad

+

dect/

dacf/



(25)

Emissions rate from stack:

2

- B S - S -3 " S e th., 7 hy.

Wheve:
E = Emissions rate, b, by,

C = Concentration of pavticulate mattery in stack g9as, dvy basis,
corrected to standard conditions {gv/dscf).

G = Ihry velumelvic stack gag flow vate govvected to
standard conditions, (dscf/hr),

{.0598y ( BYELEE
Run # 1: = - e e et e e sr s e s s et s S s st s s 1 o = w1l th
T000

b

C.0760) ¢ 7003477

Toan

Run # 2

m
i
]
~d
-4
=

by .

C.0E97) O H4FUEATH
Run # 3: E P e e e e e e s s A 21 20 8 e s S50 e e P 4,9 I,
FRIRIRt



_ (26)
0.0026469 V. + (V¥ /T (P HEHA13 8D
ic m o m bray

] ‘_’E-(:'l{ Hl(“’l ’ Covar l a .|. ' on ' I o 100 Tq res sane svme seve maon seme som Sres Sore shSe S00n rees Sees rees Sewe Sees Sss Siae Ste G480 Sase Suvh ese Pem ees mers Suss aew: ime Teen et Seme isw mis vew
iy 60 O v P_ A

53] ]

Wheve:
I = Peycent isokinetic sampling,
100 = Conversion to percent,

. © .
T. = fbsolute average stack gas tempevature, K,

N,0024649 =  (Conversion factovr, Hg - fféfml - r{R.

V;C = Total wolume of liquid collected in impingeve and =silica 9el,

o
Tm == fibsolute average dry gas meter tempevatuvre, R,

P = Raroemetric precssure at sampling site, (in.Hg).
AH =  Average pressure differential across the oviface meter, (in.H,0
13.6 = Specific gyravity of mevouvy.
A0 = Donversion seconds te minutes
N} = Total sampling time, minutes.
v = Htack gas veleocity, ft./sec.
P = Absolute stack gas pressure, in.Hg.
h . 2

= (yoss sectional avea of nozzle, 17
LY. 1,15
}‘! un ﬂ 1 : [ 3{3 . L|_6 e eeenomes s e s
(0.00265692){498.0) + 5a9 13.4

I - 100 X 4613 e e e o o e e e e e e e e e S s e S o 2 S 5 0 44 1 S 1 e s e o e e s S 15 S0 1 e s 2 o 5 - 94 ¥
A0 ( T2y ] 23,52 ) (30,44 ) ( 000796

1 !
Fun # 21 e !
1.4 |

JFSU U N o (? l'} :‘,l

o
t
i
ot
=3
o]
=
o
)
£

Fun # 3.
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o
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VIII. FIELD DATA
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IX. CALIBRATIONS
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METER BOX CALIBRATION DATA AND CALCULATION FORM

e W)

(English units)

Meter box number Q%O\%q)cs

Barometric pressure, Pb = E?\\ in. Hg Calibrated by M__

Gas volume Temperature
Orifice | Wet test | Dry gas| Wet test Dry gas meter
manometer meter meter meter Inlet |Outlet | Avg Time
setting vy, v,)), (t ), [, ), i, ), | (t),}(8),
(6H), w3 d3 w di d0 d Yi A“@i
in. HZO ft ft °F °F °F °F |min in. HZO
= G) - v -
. g 9 g W
0.5 5 BRe | XX T OV DAY N
< v S S, -
1.0 5 NN < [ S R A A
o S Q )
1.5 10 O A\) A :
U WX FNNLRRYASS G ANRY
2.0 10
3.0 10 )
4.0 10
\ |
Ave ARG\
AH, V_ P (t, + 460) (t + 460) © 2
in. AH Y = w b d AH@. = 0.0317 AH W
pof 13.6 |1 _OH i P, (t, + 460) v
2 vd(Pb + 13.6) (t + 460) b *d \ _
0.5 0.6568
1.0 10.0737
1.5 §0.110
2.0 |0.147
3.0 [0.221
4.0 10.294
% If there is only one thermometer on the dry gas meter, record the temperature
under td.

Quality Assurance Handbook M4-2.3A

Form #REC-02

(front side)



POSTTEST DRY GAS METER CALIBRATION DATA FORM (English units)
Test number Date -30-%7 Meter box number Plant M&K o)

Barometric pressure, P = ‘22.2[ in. Hg Dry gas meter number 655%;6 Pretest Y .77

Orifice Gas volume : Temp;gature Y,
manometer | Wet test Dry gas | Wet test Dry gas meter !
setting, meter meter meter {Inlet {Outlet Average v Pb (td + 460)
(AH%’O (Vw%. (Vd), (tw), (td ), (td ), (t ),2 | Time Vacuum T, v
in. 3 i ) (0), | setting, V, (P, + AH \/t + 46
2 f ft °F °F oF : oF min in. Hg d (b 13. )( v 0)
10 0.2\ Ty 1 72¢ | ool 99 55| 5 127 ] 1.3¢
10 0. 2 ) 74 729 |wo | 70 |2.7 5 [003| /. ¢
10 0.2 | 7% 190 lwo | 90 V5-51 5 l95p 1736
=07

2 If there is only one thermometer on the dry gas meter, record the temperature under td

where

(¥€)

Vw = Gas volume passing through the wet test meter, ft3.
Vd = Gas volume passing through the dry gas meter, ft3.
t, = Temperature of the gas in the wet test meter, °F.

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

t, = 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 ty °F.
i o

d
)
Y4
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.

P, = Barometric pressure, in. Hg.

6 = Time of calibration run, min.

Quality Assurance Handbook M4-2.4A
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. ‘5{\n Probe Length _ 'CSgk}v . .
Date of Calibration \\\Q\Qﬂ\ Signature %S&\mu\ M& )

Name of Company to be tested

Note: 3 ft. probe — 5 min. warmup

6 ft. probe - 15 min. warmup

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

350

N W
w Q
(=] o

PROBE OUTLET TEMPERATURE (F)
ot
e
=]

150

100

50

e R B o i g o s e =S = =

0 7 4 I 3
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STACK TEMPERATURE SENSOR CALIBRATION DATA

Date Qt\f:YQS}(*sﬂ\

Thermocouple number

Ambient temperature <E§:§§’°C Barometric pressure

Calibrator __ijgﬁﬁgég Reference:

mercury-in-glass

FORM

AR
’E$3?$\ in. Hg

N

other
Reference Thermocouple
Reference b thermometer potentiometer Temperature .
point Source temperature, temperature, difference,
number® (specify) °C °C %
£ XC— D= o [
X Sawe | X 5N 03 /2
Ry 7
-\\\\&) © \’3{\% ,005 O
Y S RNy A\
- O
N RN MY S 003 /o
€D - O - °
N Ve | SN K &\ X ol (o
. - o o
- S-164) 7T 727 G /o

2Every 30°C (S0°F) for each reference point.
b‘I‘ype of- calibration system used.

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

C[(ref temp,

ref

temp,

5Cc + 273

] 100<1.5%.

Quality Assurance Handbook M2-2.10
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PITOT TUBE CALIBRATION DATA

Calibration pitot tube: type < size (OD) 3/8 1D number J %

Cp(std) ~

Type S pitot tube ID number S;l

Calibration: date |- 7"? '1

performed by

J

l
AN

A-Side Calibration

cm {in.) cm (in.) o S DEV.
H.O H.0 p(s)
2 2
Ly 2= /3 .79 . o
'71‘__{ I:lg lga -oo
L 12 ) I.L‘S .?o gw
Average
%0
B-Side Calibration
Apstd' Aps’
cm (in.) cm {(in.) C a DEV.b
H.O H.O p(s)
2 2
L.z /.3 29 .ol
[ ]q ,'l{ » ?0 .00
.92 TS . €0 ,00
Average g0
Apstd _

a
C = P udnd
p(s) ~ “psta) \[ A,

b

DEV = - C_,
P

“p(s)
Cp(A) - CP(B)

(must be <0.01)
(must be <0.01).

Quality Assurance

Handbook M2-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 6 - /q '—86 Thermocouple number

Ambient temperature Q: ‘*l °c Barometric pressure 2 ? q{ in. Hg

Calibrator [ 2t Reference: mercury-in-glass L///
other
Reference Thermocouple
Reference thermometer potentiometer Temperature
point Source? temperature, temperature, difference,
number (specify) | °C °c %

AT fiwled 24°C el O
Oym"'ﬁ\"t\;%

v oI

, \ u ¢ o
,).A. CH“‘ Q 9

&
o
ANV

£. 2647 7Zii 7T~

a'I‘ype of calibration system used.

b
[(ref temp, °C + 273) - (test thermom temp, °C + 273_)_] 100<1.5%
- ref temp, °C + 273 =

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

- )
Date /Q - [l) - (( g Thermocouple number }MM

Ambient temperature ﬂl/ °C Barometric pressure AQ}?S in. Hg

Calibrator ;S © e Reference: mercury-in-glass [
other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
point Source? temperature, temperature, difference,
number (specify) | °cC °C %
= ¥

Fe Quutv Joo °C y00 “G 0

P lasod| 247 213.9 .1 Y%

| cmdik
SV g2 7Tk O jo

'

aType of calibration system used.

b (ref temp, °C + 273) - (test thermom temp, °C _+ 2711] 100<1.5%
< ref temp, °C + 273 =

Quality Assurance Handbook M5-2.5
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RAMCON Environmental Stack Test Team

Sumner Buck - President

Sumner Buck 1is the President of RAMCON Environmental. He
is a graduate of the EPA 450 "Source Sampling for
Particulate Pollutants™" course and the 474 "Continuous
Emissions Monitoring”™ course all given at RTP. Mr. Buck
is a  qualified V.E. reader  with  current  certification.
E‘lr. Buck has personally sampled over 300 stacks including
;vér 100 asphalt plants. He is 44 years old and a
graduate of the University of  Mississippi with graduate
studies at Memphis State University and State  Technical

Institute of Memphis.

J. Cameron Mitchell - Team Leader

Cameron Mitchell has been employed by RAMCON for several
Years. He has undergone extensive training in Methods 1

through 9. He is qualified as a team leader and has
personally sampled over 250 stacks including over 200
asphalt plants. He is  currently certified as a V.E.
reader. He recently graduated from Memphis State

University with a Bachelors Degree in Civil Engineering

and a minor in Mathematics.





