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IRAMCON

ENVIRONMENTAL CORPORATION

SOURCE SAMPLING
for
PARTICULATE EMISSIONS
QUALITY MATERIALS
EDISON, NEW JERSEY
JUNE 27 & 30, 1989

N 0l D

Trap Rock Industries

1
umner Buck, Il
President

Tt i,

Dave Armstrong
Team Leader

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/456-4567 IN TENNESSEE 901/458-7000 FAX 901-458-3868



State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY

CN 027
Trenton, N.J. 08625-0027
(609) 984-6721
Fax # (609) 292-1074 William O'Sullivan, P.E., Assistant Director
Air Quality Engineering and Technology

et prosect onr carth

August 10, 1989

MEMORANDUM
TO: Michael Osvai L

.%;/
THROUGH: Edward Choronanski(ézl/
FROM: Michael Pratt pe

SUBJECT: Quality Material, Inc.
APC Plant ID No. 15,129
NJ Stack No. 007
Permit/Certificate to Operate (P/CT) No. 080971

Emission test were conducted at the above referenced facility on
an asphalt plant controlled by a cyclone and a baghouse.

The purpose of these tests was to determine particulate, CO and
THC emission rates and then compare then to P/CT No. 080971
allowables.

Stafford Stewart reviewed the submitted test report. His review
indicates compliance with P/CT No. 080971 particulates allowables
emissions.

NOTES:

1) The folllowing plant data were submitted as part of stack
testing report for the 2nd, 4th, and 6th test runs:

New Jersey is an Equal Opportunity Employer



Test Average Average Mix Temperature Baghouse
Run Fuel 0i1l Aggregate TPH Op Presure Drop in
Consumption * Inches of Water

GPM
2 8.5 327.5 Constant at 310 Constant at 3
4 8.5 327.5 Constant at 310 Constant at 3
6 8.7 328.3 Constant at 310 Constant at 3

* Test runs No. 2 and 4 were at 93.6% of P/CT 080971 (700,000
l1b/hr), and test run No. 6 at 93.8% maximum production rate.

2) Ramcon Environmental Corporation (testing consulting firm)
submitted protocol called for particulates, CO and THC emission
testing. However, only particulates emission rates were

determined during June 1989 testing. Additional stack test for
CO and THC emission rates will be performed in the future.

CONCLUSION:

1) Particulate emission rates were within P/CT No. 080971
allowables.

2) Stack test for CO and THC was not performed yet.

RECOMMENDATION:

Keep P/CT No. 080971 temporary (until CO and THC tests
evaluation). ‘

cc: Milton Polakovic *-
Lou Mikolajczyk
Joe DePierro
Stafford Stewart



[ ———— State of New Jersey
P DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY

CN 027
Trenton, N.J. 08625-0027
(609) 984-6721
Fax # (609) 292-1074 William O'Sullivan, P.E., Assistant Director
Air Quality Engineering and Technology

July 20, 1989
MEMORANDUM

TO: Michael Pratt

[y
FROM: Stafford Stewart}l&

strpat~T t1ity Materials
ison. X.J.
..J DEP ID No. 15129

Stack Xo. 007

On June 27th and June 30th, 1989 Ramcon Environmental Corporation
concucted source emissions tests for particulate emissions compliance

-+ £y - g
t i 1

nality Matlerials. The results of tlese tests are as follows:

a

4
PARTICULATE EMISSIOXNS

RN Xo. Date Emissions (lb/hr) Allowable (1lb/hr)
2 62780 1.2 10.6
4 6°'27./89 3.47 10.6
6 6/20/89 4.1 10.6

Note: Run Nos. 1, 3, and 5 were voided due to failed leak checks.

New Iereov ic an Faunl Opnoriunity Emplover



Test resultis indicated that for all runs,

emission rates were

within the allowables listed on P&CT No. 080971.

The production data was acceptable for all test runs and all

results provided by Ramcon Environmental Corp.
those obtained by Technical Services.

were in agreement with



- State of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY

CENTRAL REGIONAL OFFICE, AIR PROGRAM

TWIN RIVERS PROFESSIONAL BLDG. -
EAST WINDSOR, NJ 08520

To: File L?’k&)
From: = Greg Walker, Env. Eng

Date: Nov. 27, 1989

Subject: Quality Materials (ID #15129) Stack test of p/ct. #80971
NJ #007 conducted on Nov. 20, 1989

On Nov. 20, 1989, Quality Materials conducted the second part of the
required stack test for p/ct #80971, NJ #007. This test was conducted to
check for CO & THC emissions from the rotary dryer. Readings taken during

the two runs witnessed are attached. Explanations of the column headings
follow:

Time: military time

Temp: Degrees F. Represents temperéfufé of dried material in
hot elevator. Controlled at 350 F.

Feed: Number on master feed control dial. 6 represents
equipment maximum,

BurnerZ: The Z burner capacity indicated on the temperature
controller, The percentage is vaired in order to
maintain the 350 F material temperature.

0il GPM: The gallons per minute of oil burned based on burner Z.
80% = 9 G.P.M.

New Jersey Is An Equal Opportunity Employer



Quality Materials, Edison
ID #15129

Stack test of p/ct #80971, NJ #007, conducted Nov. 20, 1989

Run #1:
Time Temp Feed Burner % 0il GPM
0955 360 6 65 7.3
1005 358 6 64 7.2
1015 341 6 78 8.8
1025 349 6 68 7.7
1035 357 6 53 6.0
1045 347 6 67 7.5
1055 349 6 70 7.9
1105 352 6 68 7.7
1115 360 6 53 6.0
1125 348 6 61 6.9
Avg. 352 6 64.7 7.3
Run #2
Time Temp Feed Burner 7% 0il GPM
1300 359 5 50 5.6
1310 347 5 64 7.2
1320 362 5.5 45 5.1
1330 360 5.5 33 3.7
1340 357 6 34 3.8
1350 353 6 64 7.2
1400 352 6 64 7.2
1410 351 6 - 67 7.5
1420 350 6 . 67 7.5
Avg. 354 5.7 54,2 6.1



IRAMCON

ENVIRONMENTAL CORPORATION

July 11, 1989

Mr. Gil Gerard
Quality Materials, Inc.
P.O. Box 419
Kingston, NJ 08528

Re: Particulate Emissions Test: Edison, New Jersey
Dear Mr. Gerard:

Enclosed you will find four copies of our report on the particulate emissions test we
conducted at your plant. Based on our test resuits, the average grain loading of the
three test runs does pass both EPA New Source Performance Standards and those
set by the State of New Jersey. Therefore, the plant is operating in compliance with
State and Federal Standards. :

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

Mr. Frederick G. Ballay

State of New Jersey

Department of Environmental Protection
Division of Environmental Quality

CN 027

Trenton, NJ 08625

You will need to keep one copy of the report at the plant. We certainly have enjoyed
working with you. Please let us know if we can be of further assistance.

Sincerely,
(LMt 7

G. Sumner Buck, i
President

GSBIlL:kr

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/458-4567 IN TENNESSEE 9O1/458-7000 FAX 901-456-3868
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On June 27 & 30, 1989, personnel from RAMCON Environmental Corporation
conducted a source emissions test for'particulate emissions compliance at Quality
Materials’ (APC Plant ID#15129, NJ Stack #007) McCarter batch mix asphait plant
located in Edison, New Jersey. RAMCON personnel conducting the test were
Dave Armstrong, Team Leader, and Joey Barrett. Bruce Shrader was responsible
for the laboratory analysis including taring the beakers and filters and recording
final data in the laboratory record books. Custody of the sampies was limited to
Mr. Armstrong and Mr. Shrader.

The purpose of the test was to determine if the rate of particulate emissions from
this plant’s baghouse is below or equal to the allowable N.S.P.S. emissions limit set
by US EPA and the State of New Jersey.

. TEST RESULTS

Table | summarizes the test results. The grain loading limitation for EPA is .04
gr/dsct as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for Particulate

Matter (1), as amended. The allowable emissions for the State of New Jersey is
.02 gr/ACF.

Mr. Fred Ballay of New Jersey's Department of Environmental Protection observed
the testing conducted by RAMCON Environmental.
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TABLE |
SUMMARY OF TEST RESULTS
June 27 & 30, 1989

Test Grain lsokingtic Aptqal
Run Time Loading Variation Emissions
2 07:42 to 09:31 0.0049 gr/DSCF 91.1% 1.2 Ibs/hr
4 13:35 to 15:15 0.0130 gr/DSCF 101.1% 3.4 Ibs/hr
6 08:31 to 09:40 0.0141 gr/DSCF 100.9% 4.1 Ibs/hr
Average: 0.0107 gr/DSCF 29 bs/hr

On the basis of these test resuits, the average grain loading of the three test
runs was below the .04 gr/DSCF allowable emissions limitation set by EPA and
the .02 gr/ACF allowable emissions limitation set by the State of New Jersey.
Therefore, the plant is operating in compliance with State and Federal
Standards.

.  TEST PROCEDURES

A. Method Used: Method 5 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: Test runs #1, 3 & 5 were voided and
repeated when a post leak test was conducted and leaks were detected in the
system. Test runs #2, 4 & 6 are reported for compliance. The average of the
three test runs does easily passes N.S.P.S., therefore, RAMCON Environmental
recommends acceptance of all three test runs as demonstration of compliance
with emissions standards.
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C. Sampling Site: The emissions test was conducted after a baghouse on a

round stack with a diameter of 54.0". The sampling ports were placed 91"
down (1.9 diameters upstream) from the top of the stack and 104" up (1.9
diameters downstream) from the last flow disturbance. Twenty four points
were sampled, twelve through each traverse for 2.5 minutes each.

Points
ona Probe

Diameter Mark
1 *8.1"
2 10.6"
‘ 65 Z\) &—/
4 16.6"
5 20.5"
6 26.2"
7 31.8" 91"
8 47.5"
9 52.4" O
10 54.6" -X_‘
11 57.4"
12 59.9"

*Measurements include a

» "
7" standoff. K—-54 —




IV. THE SOURCE
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V.  THE SOURCE

Quality Materials employs a McCarter batch mix asphait plant which is used to
manutacture hot mix asphalt for road pavement. The process consists of blending
prescribed portions of cold feed materials (sand, gravel, screenings, chips, etc.)
uniformly and adding sufficient hot asphalt oil to bind the mixture together. After
the hot asphalt mix is manufactured at the plant, it is transported to the location
where it is to be applied. The hot asphalt mix is spread evenly over the surface
with a paver then compacted with a heavy rolier to produce the final product.

The following to a general description of the plant's manufacturing process: The
cold feed materials (aggregate) are dumped into four separate bins which in turn
feed a common continuous conveyor. The aggregate is dispensed from the bins
in accordance with the desired formulation onto the cold feed system conveyor, to
an inclined weigh conveyor, then to a rotating drum for continuous mixing and
drying at approximately 300°F. The dried aggregate is pulled by a bucket elevator
to the top of a gradation control unit which separates and stores the aggregate by
size. The required amount of each aggregate is dispensed into a weigh-hopper
and from there into a pugmill where the hot liquid asphalt bavement is mixed
thoroughly with the aggregate. The hot asphalt mix is then discharged from the
storage silo through a slide gate into waiting dump trucks which transports 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 mixer uses a burner fired with #2 fuel oil to heat air to dry the aggregate. The
air is drawn into the system via an exhaust fan. After passing through the gas
burner, the air passes through a baghouse. The baghouse is manufactured by
McCarter. The exhaust gas is drawn through the baghouse and discharged to the
atmosphere through the stack. The design pressure drop across the tube sheet
is 2 - 6 inches of water. The particulate matter, which is removed by the
baghouse, is reinjected into the pugmill.



Figure 4-1

ASPHALT BATCH MIX PLANT - AN EXPLODED VIEW

GRADATION CONTROL UNIT

10 SECONDARY COLLECTOR

CYCLAONE

Scurce: Asphalt Plant Manual, The Asphalt
Institute, 1967

13
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V. EQUIPMENT USED
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The train was set up

according to the schematic on the nex page.

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

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

used for stack temperatures.

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

Fyrite is used for the gas analysis.

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

with a porosity of .03 microns.

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

Form #REC-07




VI. LABORATORY PROCEDURES & RESULTS



Field Preparation

A.

Post -

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

Filters are removed from their box and numbered on the back side with a
feit pen. The numbering system is continuous from job to job. The filters
are placed In a desiccator to dry for at least 24 hours. Clean plastic petri
dishes, also numbered, top and bottom, are placed in the desiccator with
the filters. After desiccation, the fiters 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 books. 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 at 175°C for two hours. The open jars are removed
and placed in a desiccator until cool for two hours and then tightly sealed.
The jars are then numbered and weighed on the triple beam balance to the
closest tenth of a gram. 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.

Testing Lab Analysis

FILTERS: The filters are returned to the lab in their sealed petri dishes. In
the lab, the dishes are opened and placed into a desiccator for at least 24
hours. Then the filters are weighed continuously every six hours until a
constant weight is achieved. All data is recorded on the laboratory forms
that will be bound in the test report.

SILICA GEL: The silica gel used in the stack test is returned to the
appropriate mason jar and sealed for transport to the laboratory where it is
reweighed to a constant weight on a triple beam balance to the nearest tenth
of a gram.
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C. PROBE RINSINGS: In all tests where a probe washout analysis is
necessary, this is accomplished in accordance with procedures specified in
"EPA Reference Method 5°. These samples are returned to the lab in sealed
mason Jars for analysis. The front half of the filter holder is washed in
accordance with the same procedures and included with the probe wash.
Reagent or ACS grade acetone is used as the solvent. The backhalf of the
fiter holder is washed with deionized water into the impinger catch for
appropriate analysis.

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

E. ACETONE: A blank analysis of acetone is conducted from the one galion
glass container used in the field preparation. This acetone was used in the
field for rinsing the probe, nozzle, and top half of the fiter holder. A blank
analysis is performed prior to testing on all new containers of acetone
received from the manutacturer to insure that the quality of the acetone used
will be 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.
this laboratory procedure is taught by EPA in the "Quality Assurance for Source
Emissions Workshop" at Research Triangle Park and is approved by EPA.



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 the “zero"
position. The beam arrest lever (on the lower left hand side toward the rear of the
balance) is then siowly pressed downward to the full release position. The lighted vernier
scale on the front of the cabinet should align with 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. |f 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 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.



Form RECHS8

plant Location (YualiTwv

(14)

SAMPLE ANALYTICAL DATA FORM

Relative humidity in lab_$'O %

sample Location  hoCise sezhe CF Mot Density of Acetone (pa) .7857mg/ml

Blank volume (Vg) oo ml
Date/Time wt. blank 77~ 5—3%7
Date/Time wt. blank L7~ &6~ 47

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

Ave.

Gross wt. [ 2Z. Y747 mg
Gross wt. [2& . ¢q7Y® mg
Gross wt. /ZC ., Y79 ¥ mg
Tare wt. [/tC. 4729/ g

Weight of blank (mgp) COC3 mg
(Ca) = (Map) / (Va) (pa) = (.oc0celf mg/q)

Run 4 X | Run ¢ 4 run # 6
Acetone rinse volume (Vay) ml 200 | 200 200
Date/Time of wt 7—;—&2' § 13Cman, GrOSs wt g 133.50991/32. 821 1/26.375¢
Date/Time of Wt 7-£~$9Y - /0 100 anr GrOSS Wt g 123.$/0/1137.3215 1/26.3956
"7 Average Gross wt g /23.9/00|/37.82/3 |/A6.3955 |
Tare wt g /23.%50081/37. %073 | 3725
Less acetone blank wt (Wg) g 0603 .O0G3 |.0003
Wt of particulate in acetone rinse (my) g ,1)08‘) . 0138 L()QQ-I
Filter Numbers t  |BS3325| FA3337 | FA3329
Date/Time of Wt - §~€/ £ 304, Gross wt g O8> 0-5391/ 0.5357
Date/Time of wt 7-¢ 5%+ (0 ;004 FrOSs Wt g O 541§ 5390 lo.5358
4 Average Gross wt g 6.$414 lp.5390 |Hp-5357
Tare wt g 105377 (0+5/59 (0.5/R( |
Weight of particulate on filters(s) (mg) g 0,0035 | O~ 036 | 0.,023¢
Weight of particulate in acetone rinse g 0.0089 D.Oﬁg 0.0
Total weight of particulate (my) g | _Q.O/Q.Ll 0. 0437'"/ 0. D"/éé_

Note: In no case should a blank residue greater than 0.0l
mg/q (or 0.001% of the blank weight) be subtracted from

the sample weight,

Remarks

e

//
Signature of analyst &&%&Q@ature of reviewer ,/7; 7.,4(5‘
A



Form REC#8

Plant Location Q\ IRLIYT Y

~

Sample Location

Blank volume (V3) 2¢O ml
Date/Time wt. blank 77- 5-%/
Date/Time wt. blank 7-(- %)

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

SAMPLE ANALYTICAL DATA FORM

(15)
Relative humidity in lab 3O %

Density of Acetone (pa) .7857 mg/ml

Gross wt. /2T, 47¥7 ng
Gross wt. /st .47 ¥cC mg
Ave. Gross wt. (2 2. 474 ¢ mg
Tare wt. /22 .474/ mg
Weight of blank (mgh)__.gco0 3 mg

(Ca) = (Map) / (Va) (pa) = (we¢®(7 mg/q)

Wa = Ca Vaw Pa_= lpoe)( 200 )(.¥53) = (.@oF)

Run § / Run ¢ 3 $ 5 |
Acetone rinse volume (Vay) ml | 2D 200 | 20 |
Date/Time of wt 7-J-89 ; @:30mpGross we g | /2], 7/60 | (bR T737 /S 3- 1445 |
pate/Time of wt 7-4-8%; (0/00apGross wt 9 |/23, /64 (/62,7740 ((S3.[967
! Average Gross wt ¢ [23. U6 1162 TT13%1/53./4466 |
Tare wt g 00 1(62. 505 |1S3+137D
Less acetone blank wt (Wa) g 0.600310.0003 |0.
Wt of particulate in acetone rinse (my) g D.0155 10.0230 0.0073 |
Filter Numbers t |Fa33R |Fr 3328 |AS 3226
pate/Time of wt 7 5'57 ,f 1304pGross wt g 03277 |0.5367 |6&, 5352
pate/Time of wt -4~ 87: [0 20 gmGrO8S Wt g 06.5276 |06.5367 lpsS350
’ Average Gross wt g 05276 10,5837 |p.535/ |
Tare wt_ g |0, SA34 o, 5122 lo.534(
Weight of particulate on filters(s) (mg) g c. 00HA 0. 024 0. 0010
Weight of particulate in acetone rinse g 0.0155 10.0330 10.00773
Total weight of particulate (my) g 0.0/97 10.0471 10.0083

Note: In no case should a blank residue greater than 0.0l
mg/g (or 0.001% of the blank weight) be subtracted from

the sample weight,

Rumoy N - e

Remarks

mS om CL"LL

Signature of analys&g_%h__&gmture of reviewer 2 @ '



(16)
! 1 2 3
Run #
Collection Method , Average
Continuous/Grab Actual Actual Actual Net
GAS Readin Net | Readin Net | Reading | Net | Volume |
\
€02 2.%|t5] Y x4
0, (Net is actual ‘
0, reading minus
actual CO; reading) '7‘¢ /I,’ ,t Y /‘.7 //.7
€O (Net is actual
CO reading minus
actual 0, reading) N - ®
N2 (Net is 100 minus
actual CO reading) 8,'/ 8,/ 5 ,./
Run # L 1 2 3
Collection Method Average
Continuous/Grab Actual Actual Actual Net
GAS Reading | Net ]Readin Net |Reading | Net |Volume
co -
¢ .5 (2% 43 TS
102 (Net is actual ’
0, reading minus
actual cO, reading) /,, ' PII’ ”y ,Zy
CO (Net is actual
CO reading minus
actual 0; reading) o> *
Ny (Net is 100 minus ‘
actual CO reading) 0/ Lgo'l 30.
Run ¢ s 1 2 3
Collection Method Average
Continuous/Grab Actual Actual Actual Net
GAS Reading | Net [Reading | Net | Reading ] Net | Volume
= |3 3 S
02 (Net is actual
07 reading minus
actual CO, reading) I’./ /{,/. . w/ /{/
CO (Net is actual ' '
CO reading minus
actual 0, reading) > &
Ny (Net is 100 minus
actual CO reading) ﬁ’ ?") 5" ’
‘ .

Form REC#18



9.
10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25,

EDIBON, NEW JERSEY
(18)

SAMPLING TRAIN DATA

Sampling time, minutes
Sampling nozzle diameter, in.

Sampling nozzle cross-sect. area, ft2

Isokinetic variation

Sample gas volume - meter cond., cf.
o
R

Avg. oriface pressure drop, in. H,O

2
Total particulate collected, mg.

Average meter temperature,

VELOCITY TRAVERSE DATA

Stack area, ft2

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

Avg. absolute stack temperature, R°
Average -\/vel. head, ( = .80)

Average stack gas velocity, ft./sec.

STACK MOISTURE CONTENT

Total water collected by train, ml.
Moisture in stack gas, %

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
Particulate concentration, gr/dscf
Particulate concentration, 1lb/hr
Particulate concentration, 1lb/mBtu

ORSAT DATA

Percent CO2 by volume
Percent o2 by volume
Percent CO by volume'

Percent N

2 by volume

SUMMARY OF TEST DATA

6-27-89 6-27-89 6-30-89
RUN #2 RUN #4 RUN #6

start 07:42 13:35 08:31
finish 09:31 15:15 09:40
© 60.0 60.0 60.0
D, .2650 .2650 .2700
A, .000383 .000383 .000398
) § 91.1 101.1 100.9
Vo 39.700 45.400 50.120
T 562 562 550
dH 1.53 1.77 1.90

M 12.40 37.40 46.30 ’?

14
A 15.90 15.90 15.90
P 30.72 30.72 31.10
Ppar 30-72 30.72 31.10
Tg 686 688 661
-\/daP~  0.91 0.91 0.90
Vg 58.31 58.05 55.04
Vic 405.00 410.20 325.00
B,g 32.99 30.30 23.17
Qg 1767 1824 2009
acfm 55628 55380 52508
Cg 0.0049 0.0130  0.0141

E 1.24 3.39 4.05 77

N\
E' 0.00000 0.00000 0.00000 «

co, 2.50 2.60 3.00
o, 17.40 17.00 17.20
co .00 .00 .00
N, 80.10 80.40 79.80
Format: summryR3



EDISON, NEW JERSEY

Vm(std)= vm

(19)
P dH

T (sta) bar + 737%
Tn P stq)

= 17.64

in.Hg

=m

Dry Gas Volume

Where:
Vm(std) = Dry Gas Volume through meter at standard conditions, cu. ft.
Vm = Dry Gas Volume measured by meter, cu. ft.
Pbar = Barometric pressure at oriface meter, in. Hg.
Pstd = Standard absolute pressure, (29.92 in. Hg.).
Tm = Absolute temperature at meter °R.
Tstd = Standard absolute temperature ( 528°R).
dH = Average pressure drop across oriface meter, in. H,0.
Y = Dry gas meter calibration factor.
13.6 = Inches water per inches Hg.
RUN 2:
(30.72) + —%35%
Vm(std) = (17.64)(1.010)( 39.700) = 38.805 dscf -
562
RUN 4:
(30.72) + -{;1%
Vm(std) = (17.64)(1.010)( 45.400) - 44.401 dscf:
562
RUN 6:
(31.10) + -%;2%
Vm(std) = (17.64)(1.010)( 50.120) — = 50.720 dscf

Format: dgmR3



EDISON, NEW JERSEY

(20)

Total Contaminants by Weight: GRAIN LOADING

Particulate concentration c; gr./dscf.

Where:
[ ]
cs
Mn
Vm(std)
Run 2:
[ ]
cs
Run 4:
?
Cs
Run 6:
L]
cs

ar
0.0154 ng

_"n

Vm(std)

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

Total amount of particulate matter collected, mg.

Dry gas volume through meter at standard conditions,

cu. ft.
2'0154 %‘5 38.805_
5.0154 ng 44.401:
2.0154 ng 50.720:

0.0049 gr./dscf.

0.0130 gr./dscf.

0.0141 gr./dscft.

Format:

¢sR3



EDISON, NEW JERSEY
(21)
Dry Molecular Weight

M

4 = 0.44(%CO,) + 0.32(%0,) + 0.28(3CO + %N,)

Where:

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

$CO0., = Percent carbon dioxide by volume (dry basis).
L 1o} = Percent oxygen by volume (dry basis).

N = Percent nitrogen by volume (dry basis).

%Co

Percent carbon monoxide by volume (dry basis).

0.264 Ratio of O, to N, in air, v/v.

2 2
0.28 = Molecular weight of N, or Co, divided by 100.

0.32 = Molecular weight of o, divided by 100.

0.44 = Molecular weight of CO, divided by 100.

2

Run 2:

My

= 0.44( 2.50%) + 0.32(17.40%) + 0.28( .00% + 80.10%) = 29.10 ___1lb
l1b-mole

Run 4:

M

a

R

My

= 0.44( 2.60%) + 0.32(17.00%) + 0.28( .00% + 80.40%) = 29,10 ____1b
lb-mole

un 6:

= 0.44( 3.00%) + 0.32(17.20%) + 0.28( .00% + 79.80%) = 29.17 __ 1b
lb-mole

Format: mdR3



EDISON, NEW JERSEY

YCstd

v =
Y89stq

Where:
0.04707

0.04715

std

I

std

Run

Run

Run

(22)
b R'I'[H]——
M,  P(gtq)
R Tooeq)
My Pgta)

Conversion factor, ft.3/m1.

Conversion factor, ft.3/q.

Water Vapor Condensed

0.04707

0.04715

= Volume of water vapor condensed (standard conditions), scf.

Volume of water vapor collected in silica gel (standard
conditions), ml.

Final volume of impinger contents less initial volume, ml.

Final weight of silica gel less initial weight, g.

Density of water, 0.002201 1b/ml.

Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) (°R).

Molecular weight of water vapor, 18.0 lb/lb-mole.

Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg.

Vwc(std)
szg(std)

Vwc(std)

szg(std) =

Vwe (std)
Vusg (std)

(0.04707)
(0.04715)

(0.04707)
(0.04715)

(0.04707)

(0.04715)

(

o

-

395.0)
10.0)

400.0)
10.2)

310.0)
15.0)

= 18.6
= 0.5
- 18.8
= 0.5
= 14.6
= 0.7

cu. ft
cu. ft

cu.ft
cu.ft

cu.ft
cu. ft

Format: vaporR3



EDISON, NEW JERSEY

23
(2%) Moisture Content of Stack Gases
v \Y
B = ¥Csta WS9stq v 100
ws Vwc + sz + Vm
std Ista std
Where:
Bws = Proportion of water vapor, by volume, in the gas stream.
Vm = Dry gas volume measured by dry gas meter, (dcf).
Vwc = Volume of water vapor condensed corrected to standard
std conditions (scf).

szg = Volume of water vapor collected in silica gel corrected to

std standard conditions (scf).

Run 2:
- 18.6 _+ 0.5 -
Bus = 18.6 + 0.5 + 38.805 X 100 32.99 %
Run 4:
= 18.8 + 0.5 -
Bws 18.8 + 0.5 + 44.401 X 100 30.30 %
Run 6:
= 14.6 + 0.7
Bus 14.6 + 0.7 + 50.720 X 100 = 23.17 %

Format: bwsR3



EDISON, NEW JERSEY (24)

Molecular Weight of Btack Gases

M, = M;(1-B ) + 18 (B

s WS)

Where:
M_, = Molecular weight of stack gas, wet basis, (1b./lb.-mole).
Md = Molecular weight of stack gas, dry basis, (lb./lb.-mole).
Run 2:
Ms = 29.10 (1 - 32.99 ) + 18 ( 32.99 ) = 25.44 (lb./lb.-mole)
Run 4:

30.30 ) + 18 ( 30.30 )

M, = 29.10 (1 25.74 (lb./lb.-mole)

M_ = 29.17 (1 23.17 ) + 18 ( 23.17 ) 26.58 (1b./lb.-mole)

Format: msR3



EDISON, NEW JERSEY (25)

<.
]

Run

Run

(85.49) ( .80) ( 0.91)

(85.49) ( .80) ( 0.91)

(85.49) ( .80) ( 0.90)

stack Gas Velocity

[ T T
- _ s(avg.)
Kp Cp \\l dap avg. _\\
L—— — \\ Ps Mg
Average velocity of gas stream in stack, ft./sec.
— 1
85.49 ft/sec |(g/g-mole)-(mm Hg) / (OK)( mm Hzo /2

Pitot tube coefficient, (dimensionless).

Velocity head of stack gas, in. Hzo.

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

Absolute stack gas pressure, (in. Hg) = Pbar+ Pg
Standard absolute pressure, ( 29.92 in. Hg ).

Stack temperature, (°f).

Absolute stack temperature, (°R). = 460 + ts.

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

686

..\\
\| (30.72) (25.44)

688

-\\
\| (30.72)(25.74)

661

_\\
\| (31.10) (26.58)

Format: vsR3

= 58.31 ft/sec.

= 58.05 ft/sec.

= 55.04 ft/sec.



EDISON,

Qsd

Where:

Qsd

3600

i

std

bar

v w w v HJH 13

std

NEW JERSEY
(26)

Stack Gas Flow Rate

3600 1l -

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

Cross sectional area of stack, (ft.z).
Conversion factor, (sec./hr.).
Stack temperature, (of).

Absolute stack temperature, (°R).

Standard absolute temperature, (528°R).

Barometric pressure at measurement site, (in.Hg.).
Stack static pressure, (in.Hg.).
Absolute stack gas pressure, (in.Hg.); = bar + Pg

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

Ru

Qsd

Ru

Qsd

Ru

Qsd

n

=3600(1-

n

=3600(1-

n

=3600(1-

.3299

.3030

«2317

)( 58.31)( 15.90)

)( 58.05)( 15.90)

) ( 55.04) ( 15.90)

528 r_;0.72
686 29.92
228 30.72
688 29.92
228 31.10
661 29.92

i

1767468.6 95SL

h

r

1824902.8 9scf

h

r

2009741.3 gffi

Format:

qR3



EDISON, NEW JERSEY

(27) Emissions Rate from S8tack
( C.) (Q.4)
E = s sd = 1b. / hr.
7000 gr./1b.
Where:
E = Emissions rate, lb/hr.
cs = Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, gr/dscf.
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, dscf/hr.
Run 2:
( 0.0049) ( 1767468.6)
E = = 1.24 1b. / hr.
7000
Run 4:
( 0.0130) ( 1824902.8)
E = = 3.39 1b. / hr.
7000
Run 6:

( 0.0141) ( 2009741.3)

E = = 4.05 1b. / hr.
7000

Format: eR3



I

Whe
I
100

Ts

0.002669

Run

EDISON, NEW JERSEY

re:

= 100 Ts

(28) Isokinetic variation

0.002669 V. + (V, / T) (P + dH/ 13.6)

60 © VS Ps An

Percent isokinetic sampling.

Conversion to percent.

Absolute average stack gas temperature, °R.

Conversion factor, Hg - ft3/m1 - °r.

Ttl vol of liquid collected in impingers and silica gel, ml.
Absolute average dry gas meter temperature, °r.

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

Av pressure differential across the oriface meter, (in.HZO).
Specific gravity of mercury.

Conversion seconds to minutes.

Total sampling time, minutes.

Stack gas velocity, ft./sec.

Absolute stack gas pressure, in. Hg.

Cross sectional area of nozzle, ££2

(0.002669) (405.00) + _;gg%gg 30.72 + —%55%

I = (100)( 686 )| G5 7T 60,0 ) ( 58.31) (30727 ( .o000383 ) |~ 91-1%
Run 4:
(0.002669) (410.20) + _Aggggg 30.72 + —%;13
I = (100)( 688 )| G5 (60,0 ) ( 58.05) ( 30.92 ) ( .000383 ) |- 101-1%
Run 6:
(0.002669) (325.00) + -§gg%39 31.10 + —%52%
T =(100)( 661 )| G5 ( 60.0 ) ( 55.04 ) ( 31.10 ) ( .oo00398 ) |- 100.9%

Format: iR3
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Form #REC-06

!

RAMCON emissions test log sheet, cont. DATE é- 27~{(‘[: LOCATION Q’léél p,zL TEST NO. <

7%

TRAVERSE | SAMPLING VACUUM STACK VELOCITY ORFICE DIfF. CAS GAS SAMPLE TEMP.('F) SAMPLE IMPINGER
POINT TIME = Hg TEMP KEAD PRESSURE VOLUME 80X TEMP. TEurP
o (min) (in. Hg) | T5 (*F) AP (1. W20) - 4N (in H20) Vm (it3) in out (*f) (°F)
[ egrge | 15 1 z3e | f2 | 1§ leegge |2 | 92 UST75s | 5%
A ) | z24 | 72 1.3 42450 | py | 94 V2577 | 5%
QL 4 9w 2 204 | 95 1.8 1431.% | w2 | % |PZ5z | 55
51904 2 204 | (9l [ 1 ¢33.¢) | iz | s00 |1s0n K
L1936 2 209 | L9t 1 essize | g |y [Blsim | s
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Form #REC-06

| RAMCON emissions test log sheet, cont. DATE g-27-4 % LOGATIONEdine 4/ JTEST NO. Y
TRAVERSE [SAMPLING | vacuum | STACK VELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) |  SAMPLE INPINCER
POINT TIME zm Hg TEMP HEAD l PRESSURE VOLUME BOX TEMP. TEup
o (min) (in. Hg) | T5 (°F) AP (1n. H20) - &N (in K20) Vm (113) in out (*f) 'F)
z 4o 3 2o Xid 2./ 7272.36 | 40 | 72 222975 53"
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IX. CALIBRATION
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(41)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

pate 4/ -¥ f Meter box number ££FF & f'_-fff
Barometric pressure, Pb“‘,"“ in. Hg Calibrated by W o
re— =i—————
Orifice | Wet 2:::%:‘... Vet testuqeg%m_:_s_Le_&_e_g_*_ |
manometer | meter meter meter Inlet {Outlet | Avg |Time
st('-lt;lgns v, (Vy) (t), (tdi). (tdo). (ty),] (8, v, e,
in. H 0 | £t> £e3 o | °F | °F °F |min tn. H30
0.5 s
1.0 3 Wl 15.2 \bb\\o ¥ | 96Sn.eel 1.DI | 1,57
1.5 10 3| 950 (\BRD B4 {46 Jnmlrol fiss
2.9 10 ‘“3}9" 75. 2 [%%6 |SU |aus [os| .00 [159.
3.0 10 4,’7'/7’“’ 7’/’1, 920 2r7, 1QU.S w3 1 1.02 | 1,48
4.0 10 | __
Ave 11,01 11,55
_QE:T A ;:;.g Yy Bplty + 460) lue, = 5207 a1 [(tw"‘ 460 9]2
R N R R 17 R, (gt 60) | Y,
0.5 |0.0368| '
1.0 |0.0737
1.5 |o.110
2.0 |0.147.
3.0 |0.221
4.0 [0.294

———

under td'§'»

- Form

. l".

#REC-02

.‘4“

1f there is oniy 6ng ‘thermometer on the dry gas meter, record the temperature

Quality Assurance Handbook M4-2.3A (front side)
. .



(42)
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date '5" q - g 0\ 'rhermocoug;le ‘.number HO‘\ bo)(

e

Ambient temperature ;ngg °C Barometric pressure éL}o EE in. Hg
Calibrator':jlabazgg_ Reference: mercury-in-glass V

other

Reference Thermocouple

Reference thermometer potentiometer Temperatureb
point Source? tempesature. temperature, difference,

number (specify) c °c %

S 78 A I

3 &L;J;{fo 209, 919 o
U
Botow | 3§ 36! o
C o:‘)‘
D ﬂ“\bpif;\

fwp | Bo Zo ©

:Type of calibration system used.

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

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

Date S - PI - 3% Themocouéle:number mu /ddm

. 7
Ambient temperature QQ °C Barometric pressure 39'?P in. Hg

Calibrator Luw¢rtg .~ Reference: mercury-in-glass P//
other
_ Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) °c °c %
F\ dee 1) ) o
B\t " 32
Berdg | a0 .
B | waslaa o\ a

1) ‘\“bétﬂJY
g —Z4-% 2o g‘o O

:type of calibration system used.

(ref temp, °C + 273) - (test thermom , °C +
5 rdf‘%sis{—'ﬁ_+'i7§!° wemp, G 273’] 100<1.5%.

Quality Assurance Handbook M5-2.5



Nozzle Diameter Calibration

Date

RAMCON ENVIRONMENTAL CORPORATION

Learx su&ﬁ) Stack Snlgler

Nozzle No. Average Diameter

Signature

Nozzle No., Average Dismeter

aﬁu-a-uunTh-

Pi{tot Tube Calibration (s Type) -

Pitot Tube Identification No.
Calibrated by:

o

Date :; - i?‘ (kli

St T ¢ Laarron

“A" SIDE CALIBRATION

Form No. EED-~17-~1

7 ~
AVERAGE DEVIATION = G(A OR B) = l'cv")'cp(l\ OR B)|

3

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

Cp(s) = Cplatd)V/ A;;—!L'—E

|2 ——
Run No. (in. H0) (in. Hy0) Cp(s) Cp(r)=Cp(A)
1 %1% LS [.30% 4, ¢
2 0.%3S .30 |, W9 ¢.0]
3 0.&&] 3 A .QOH A, 0)
T, (S10E X)) [0 B01)
“p" SIDE CALIBRATION
;‘: ;;do '.,:'é;a DEVIATION
Run No. (in. H20) in. H20) Cp(e) Cp(s)~Cp(P)
1 Qoﬂ? | N 195 Aol
2 Q\?S 130 ,Qo’l Ao al
L 3 1064 l0,99 k04| 4 .0l
T, (sioE B) |o 803
3

+MUST BE< 0.0l




(45)
STACK TEMPERATURE SENSOR CAL1BRATION DATA FORM

pate S-S~ 80] Thermocour';le;number 6 -

Ambient temperature o0 °c parometric pressure 39, 8? in. Hg
Calibrator _Lédggﬁq__ Reference: mercury-in-glass &

other
WM
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, | difference,
number (specify) °cC °c %
7 e .
A ek | 32 39 o
o) W1 ¢
Bl o g J 1o 007

uadtet

O

¢ LoV | 33 3% o0 ¥

l> ‘qlhkntry*
§-26 %0 Lo 0

:'I'ype of calibration system used.
(ref te °c + 273% - (test thermom t °C +
[ R ref temp, °C + 273 =mPe € 273)] 100<1.5%.

Quality Assurance Handbook M5-2.5

e



Form No.

(46)
RAMCON

Lear Siegler Stack Sampler

tieating Probe Calibration

Probe No. él Probe Length 6

<<
Date of Calibration _5‘ O - 8‘1 Signature __ DON~

().

U magatge

(MM“)

Name of Company to be tested

Note: 3 ft. probe - S min. warmup
6 ft. probe - 15 min. warmup
10 ft. probe - 30 min, varmup
Calibration flow rate = .75 CPM

350}

300}

250]

2004

PROBE OUTLET TEMPERATURE (F)

150

100

50

Ny .

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



(47)

Sumner Buck - President

Sumner Buck is the President of RAMCON Environmental Corporation. He is a
graduate of the EPA 450 "Source Sampling for Particulate Pollutant’s” course and
the 474 "Continuous Emissions Monitoring" course all given at RTP. Mr. Buck is
a certified V.E. reader with current certification. Mr. Buck has personally sampled
over 400 stacks including over 300 asphalt plants. He is 47 years old and a
graduate of the University of Mississippl with graduate studies at Memphis State
University and State Technical Institute of Memphis.

Dave Armstrong - Team Leader

Dave Armstrong has been with RAMCON Environmental for two years. He was
promoted to Team Leader in 1988 and altogether has sampled almost 200 stacks
of all types. Dave is a current V.E. reader and has extensive training in EPA
Methods 1 - 9.





