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State of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY
CN 027, TRENTON, N.J. 08625

. . Ph.D. : 609) 292:5383
R N REcTOR ot June 30, 1988 ¢
MEMORANDUM
TO: Don Patterson )
7, .
FROM: Edward Choromans%f:;”,,f’
SUBJECT: New Jersey Pulverizing Company

Bagville, New Jersey
APC ID No. 78003
NJ Stack No. 001

Emission tests were conducted at the above referenced facility
on the Drier Stack No. 1. The purpose of the tests was to determine
the particulate emission rate and collection efficiency of the
cyclone/scrubber system.

Doug Bruckman reviewed the final test report. His review
indicates that the particulate collection efficiency of the control
device did not meet the 99% collection efficiency stated on Permit
No. P-77187, for all test runs, Although, Mr. Bruckman stated that
the particulate emission rates were within the permit standards,
further review indicates that the particulate emission standards
exceeded the standards stated on Permit No. P-77187, during all test

runs. The following chart represents the corrected outlet emissions.
RUN NO. ACTUAL EMISSION RATE ALLOWABLE EMISSION RATE
(LB/HR) (LB/HR)
1 7.99 ‘ 0.31
2 5.59 0.31
3 7.14 0.31

The amount of sand dried during the tests were within pernmit
standards as verified by Central Regional Office personnel.

New Jersey /s an { qual Opportunity Employer
Recycled Paper



$State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY
CN 027, TRENTON, N.J. 08825

JORGE H. BERKOWITZ, Ph.D. (609) 292-5383
DIRECTOR

June 21, 1988

MEMORANDUM
TO: Ed Choromanski
FROM: Douglas J. Bruckmané:;:7z§1“
SUBJECT: New Jersey Pulverizing Company

Bayville, NJ
ID #78003 NJ Stack #001
Permit No. 77187

Stack tests were conducted at New Jersey Pulverizing in Bayville,
NJ on November 19, 1987 by Weston Consultants of West Chester, Pa.
The tests were conducted to determine outlet particulate emissions
and alsc to determine compliance with the permit conditions - 99%-
removal efficiency of control device.

The test results are as follows:

PARTICULATE

Inlet Outlet Allowable Control Required

Emission Emission Emission Efficiency Control
Run No. Rate * Rate Rate * % Efficiency

lbs/hr lbs/hr lbs/hr

1 58.99 7.99 9.18 86.46% 99%

2 59.73 5.59 9.18 90.64% 99%

3 65.79 7.14 9.18 89.15% 99%

* The inlet E.R.is the sum of the cyclone catch rate plus the

measured mass rate.

**  Control Efficiency = E.R. scrubber inlet - E.R. outlet
E.R. scrubber inlet

New Jersey is an Equal Opportunity Employer
Recycled Paper



Technical Services using the raw data supplied produced
substantially the same results. The test results indicate that the
particulate emissions were in compliance with the values on Permit No
77187. However the required control efficiency of 99% was not
obtained during the test - 90.64% was the highest control efficiency
demonstrated. Production data was taken during runs # 1 & 2. Note
that production was operated at permitted conditions.

After reviewing the stack test report it was found necessary to
require NJ Pulverizing to install an additional control device to
achieve a minimum collection efficiency of 99%, as stated in the
permit conditions.



Based on the reported emission test results, the following action
is recommended.

1. Proper enforcement action i recommended since the source's
particulate emission rate exceed Permit No. P-77187 standards
during each test run.

2. Proper enforcement action is recommended since the particulate
control efficiency was not within the requirements speclfied
by Permit No. P-77187. :

c Milt Polakovic
Louis Mikolajczyk
Harold Christiff
Joe DePierro
Doug Bruckman
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SUMMARY

New Jersey Pulverizing Company (NJPCO) contracted Roy F.
Weston, Inc. (Weston) to conduct a source compliance testing
and analysis program on the Sand Dryer Wet Scrubber located
at its Bayville, New Jersey Plant.

The Primary objective of the survey was to determine partic-
ulate mass rates and concentrations entering and exiting the
scrubber in order to establish the collection efficiency of
the control device for comparison with applicable New Jersey
Department of Environmental Protection (NJDEP) air pollution
regulations. A series of three simultaneous wet scrubber
inlet and outlet (stack) particulate tests was conducted.
Material collected by the cyclone separator located between
the dryer exhaust and scrubber was captured, retained and
weighed to establish mass rates exiting the sand dryer.

Particulate emission compliance test results are summarized
in Table 1. Detailed test data and test results are provid-

ed in Tables 2 and 3 in the test results and discussion
section of the report.

All testing procedures conformed to the U.S. Environmental
Protection Agency (EPA) and NJDEP protocols.

NJPOO1lB.RPT 1
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WESTS N

INTRODUCTION

NJPCO contracted WESTON to conduct a source compliance
testing and analysis program on the sand Dryer Wet Scrubber
located at its Bayville, New Jersey Plant.

The primary objective of the program was to determine the
particulate emissions compliance status of the source
relevant to NJDEP regulations.

Simultaneous particulate tests utilizing NJDEP Air Test
Method 11 were performed on the scrubber inlet and outlet
locations during the day of 19 November 1987 by WESTON Air
Quality Testing Services personnel.

The compliance test results are summarized in Table 1 in the
Summary section. Detailed test data and test results
summaries are presented in Tables 2 and 3 of this report in
the Test Results and Discussion Section.

Descriptions of the sand dryer process, test locations, test
equipment, test procedures, sample recovery techniques and
analytical methods used during the survey are also included
herein. Raw test data, laboratory reports, sample calcula-
tions, equipment calibration records and a list of WESTON

project participants are provided in Appendices A through F
respectively.

1 N.J.A.C. 7:27B-1, Air Test Method 1, "Sampling and Analyt-
ical Procedures for Determining Emissions of Particles
from Manufacturing Processes and from Combustion of Fuels".

NJPOO1B.RPT 3



ION OF PROCESS

The source is a rotary sand and gravel dryer that is fired
directly by natural gas (primary fuel) or No. 2 fuel oil.
The unit is designed to produce 31.25 tons per hour (62,500
lbs/hr) of sand and gravel on a continuous basis. The dried
material is then packaged and prepared for shipment.

Particulate emissions from the dryer are controlled by a
cyclone and wet scrubber in series.

NJPOO1B.RPT 4
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DESCRIPTION OF TEST LOCATIONS
Sand Dryer Scrubber Inlet

Two 4" ID test ports were placed 90° apart on a horizontal
section of circular 32" diameter duct work leading to the
scrubber.

Tests ports were located on the 32" ID duct 8 diameters from
the nearest upstream disturbance and at 1least 2 stack
diameters from the nearest downstream disturbance. Criteria
for traverse point location as dictated by New Jersey Air
Test Method 1 required a minimum of 12 traverse points, six
per port axis for this duct configuration. Figure 1 illus-
trates the test port and sampling point locations.

Sand Dryver Scrubber OQutlet

Two test ports, 90° apart, were located on the 35 1/2" ID
exhaust stack at a site which was 8 diameters from the
nearest upstream flow disturbance (scrubber) and greater
than 2 diameters from the downstream stack discharge
disturbance. Criteria for traverse point location as
dictated by New Jersey Air Test Method 1 required a minimum
of twelve traverse points, six per port axis, for this stack
configuration. Figure 2 illustrates the test port and
sampling port locations.

NJPOO1B.RPT 5
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DESCRIPTION OF SAMPLING TRAIN
Particulate

The sampling train utilized to perform the particulate
sampling at the outlet location was a New Jersey Air Test
Method 1 train (See Figure 3). The inlet train used was an
EPA Method 5 train modified to include an in-stack thimble
and a section of Teflon tubing between the filter holder and
first impinger. (See Figure 4).

At the outlet location a calibrated stainless steel nozzle
was attached to a heated ( < 2250F) 4 ft. borosilicate
probe. The probe was connected to a heated ( < 225C0F)
borosilicate filter holder containing a 9-cm Reeve Angel 934
AH glass fiber filter (preweighed to a constant 0.1 mg
weight). At the inlet jocation a section of flexible Teflon
tubing was inserted between the filter holder and first
impinger and an in-stack glass fiber thimble was added

petween the nozzle and probe to collect the bulk of heavy
particulate.

Flue gas velocity was measured by using a calibrated "s"
type pitot tube (provided with extensions) fastened along-
side the sampling probe. Flue gas temperature was monitored
with a calibrated direct readout pyrometer equipped with a
chromel alumel thermocouple positioned near the sampling
nozzle. Probe exit and filter exit gas temperatures were
monitored at the outlet location with a calibrated direct
readout pyrometer equipped with chromel-alumel thermocouple
positioned in the sample gas stream after the probe but
before the filter and after the filter, respectively.

NJPOO1B.RPT 8



Stack gas stream composition (carbon dioxide, oxygen, and
carbon monoxide content) was determined utilizing a bag
sampler and an Orsat apparatus to analyze integrated samples
of the flue gases for each test. The integrated samples of
the flue gases were collected at a constant rate of 0.8

liter per minute at each sample point. Triplicate Orsat
analyses were performed on each sample.

NJPOO1lB.RPT 9
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Preliminary test data were obtained at the scrubber inlet
and stack test locations. Stack geometry measurements were
recorded, and traverse point distances calculated. A
preliminary velocity traverse was performed at each location
to determine velocity profiles using a calibrated S-type
pitot tube and a Dwyer inclined manometer. Flue gas temper-
atures were observed with a calibrated direct readout
pyrometer equipped with a chromel-alumel thermocouple.
Water vapor content was measured utilizing EPA Method 4
procedures at the scrubber inlet. The scrubber outlet
percent water vapor was determined by the saturation temper-
ature of the gas stream using a psychometric chart. A check
for the presence or absence of cyclonic flow was conducted
at both locations prior to formal testing. The cyclonic
flow check at both test sites proved to be negative @<<209°),
verifying the suitability of the test sites for obtaining
representative samples.

Calibration of probe nozzles, pitot tubes, metering systems,
and temperature gauges was performed according to EPA Method

52 and NJDEP procedures. (See Appendix D for calibration
records.)

2nstandards of Performance for New Stationary Sources, "Code

of Federal Requlations", Title 40, Part 60, Appendix A, as

amended.

NJPOO1B.RPT 12



Formal Tests

A series of three simultaneous particulate test runs was
conducted on the Sand Dryer scrubber inlet and stack loca-
tions.

Test period length for each particulate test run at both
locations was 60 minutes. A total of 12 traverse points
were sampled for five minutes each at the inlet location.
Twelve traverse points were sampled for five minutes each at
the stack location also.

During particulate sampling, gas stream velocities were
measured by inserting a calibrated "sS" type pitot tube into
the gas stream adjacent to the sampling nozzle. The veloci-
ty pressure differential was observed immediately after
positioning the nozzle at each point, and the sampling rate
adjusted to maintain isokineticity. Stack gas temperature
was monitored at each point with a pyrometer and thermocou-
ple. Temperature readings of the probe exit, filter exit,
final impinger and dry test meter gas stream were also
recorded. Leak checks were performed on each apparatus

according to NJ Air Test Method One instructions, prior to
and following each run.

A constant rate integrated sampling technique was employed
to collect flue gas samples at each particulate traverse
point for the molecular weight determination using an Orsat
analyzer. The sampling train was operated for 5 minutes

with the Tedlar bag disconnected to purge extraneous gases
during each test.

NJPOO1B.RPT 13
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puring each test period, particulate captured by the cyclone
separator was transferred to tared containers and weighed.
The weights were converted to a 1bs/hr collection rate, and
added to the measured lbs/hr emission rate measured at the
scrubber inlet. The resulting dryer exit emission rate was
used to calculate the system collection efficiency (see

Appendix C - sample calculations).

NJPOO1B.RPT 14
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ANALYTICAL PROCEDURES
t at ve

At the conclusion of each test run, the sampling train was
dismantled, the openings sealed and the components trans-
ported to the field laboratory. A complete chain-of-custody
record for the sanples Wwas maintained from this peoint
forward.

A consistent procedure was employed for sample recovery:

1. The preweighed glass fiber filter was removed from its
holder with tweezers and placed in its original con-=
tainer (pertri dish) along with any loose particulates
and filter fragments. The inlet pre-weighed glass
fiber thimble was removed from the thimble holder with
tweezers and placed on its original container (500 ml
amber glass jar).

2. The particulate adhering to the internal surfaces of
the nozzle, probe, inlet thimble holder and front-half
of the filter holder was rinsed with acetone into a
borosilicate container while brushing a minimum of
three times until no visible particulate remained.
particulate adhering to the prush was rinsed with
acetone into the same container. The container was
sealed with a Teflon-lined closure (sample type 2).

3. The total volume of liquid in impingers 1 and 2 was

measured to the nearest milliliter, the value recorded
and the impinger contents were discarded.

NJPOO1B.RPT 15



WESTON

4. The silica gel was removed from the last impinger and
immediately weighed to the nearest tenth gram. The
weight gain was recorded.

5. An acetone blank  sample was placed into a
borosilicate/Teflon container for gravimetric analysis.

Each container was labeled to clearly identify its contents.
The height of the fluid level was marked on the container of
each sample to determine if leakage had occurred during
transport. All samples were placed in a locked shipping
crate, then transported to the WESTON laboratories for
analysis.

Particulate Analysis

Gravimetric analysis of the partiuclate samples was per-
formed as follows:

1. The filters (sample type 1) and any loose fragments
were heated to 220-230°F for 2 to 3 hours, cooled in a
dessicator to room temperature and weighed to a con-
stant weight ( + 0.5 mg) to the nearest 0.1 ng.

2. The front-half acetone wash samples (sample type 2) and
an acetone blank were transferred to tared 250 ml
beakers, and evaporated to dryness at ambient tempera-
ture and pressure. The samples were then heated to
220-2309F for 24 hours, and weighed to a constant 0.1
mg weight. Final front-half wash residue weights were
determined by correcting for the acetone blank factor.

NJPOO1B.RPT 16
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The weight of the material collected on the glass fiber
— filter (and thimble of the inlet train) plus the residue
weight of the acetone wash sample yields the total front
half weight which was used to calculate the particulate

emission results.

- — NJPOO1B.RPT ' 17
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IEST RESULTS AND DISCUSSION

A summary of compliance test results is presented in Table
l, page 2 of this report. Detailed test data and test

results summaries are included in Tables 2 and 3 of this
section.

All test data and test results shown herein are believed to
be representative of process emissions encountered during
the survey periods. Representatives of NJDEP were present
during all sampling periods to witness the tests.

Run 1 at the scrubber inlet was stopped at 1201 due to a
power loss but was restarted at 1234 and run to completion.
Run 1 of the scrubber outlet was also halted due to the loss

of power. It was stopped at 1157 and resumed at 1230 for
completion.

The sample volume on run 1 of the scrubber inlet was less
than 30 dscf as required by NJATM 1. _Approval for a sample
volume of less than 30 dscf was given by the NJDEP observers

on site due to the expected high particulate-loading at this _
test location. Although the loading was not as high as

expected, sufficient particulate was collected to calculate
a grain loading and mass emission rate for this run. The
nozzle size was adjusted upward on runs 2 and 3.

During all test periods, the measured particulate removal
efficiency of the collection system was below the state
minimum allowable removal efficiency of 99.0 percent. The

average removal efficiency for the three test runs was 88.8
%; the range was 86.5% to 90.6%

NJPOO1B.RPT 18



TEST DATA:

Test run number
Test location
Test date

Test time period

SAMPLING DATA:

sampling duration, min.

Nozzle dismeter, in.

Cross sectional nozzle ares, sq.ft.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F

Avg. abe. dry gas meter temp., deg. R
Total liquid collected by train, ml
std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
sample vol. at meter cond., decf
sample vol. at std. cond., dscf (1)
percent of isokinetic sampling

GAS STREAM COMPOSITION DATA:
€02, % by volume, dry basis
02, % by volume, dry basis
co, %X by volume, dry besis
N2, % by volume, dry basis
Molecular wt. of dry gas, Lb/lb mole
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, lb/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, 1n. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.
Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

LABORATORY REPORT:
pParticulate
gront half acetone rinse, ¢
Filter, 9
Thimble, 9
Total catch, 9

CYCLONE CATCH:

Time, hours

Total send, lbs

Cyclone catch rate, Lbe/hr

PARTICULATE EMISSIONS:
Concentration, gr/dscf

Mass rate, lbs/hr

Scrubber inlet loading, lbs/hr 2)

NEM JERSEY PULVERIZING
BAYVILLE, NEW JERSEY
T

ABLE 2 ’
SUMMARY OF PARTICULATE RESULTS

2 3
SCRUBBER INLET
11-19-87  11-19-87  11-19-87
1137-1420  1729-1842  2115-2244

60.0 60.0 60.0
0.120 0.175 0.175
0.000079  0.000167  0.000167
30.31 30.31 30.31
0.30 1.7% 1.65
59 55 55
519 515 515
33.0 72.5 74.5
1.6 3.4 3,5
1.002 1.002 1.002
18.591 43.235 43.951
19,270 45,338 46.052
104.2 97.4 104.2
0.0 0.0 0.0
18.4 18.4 18.4
0.0 0.0 0.0
81.6 81.6 81.6
28.74 28.74 28.74
0.075 0.070 0.071
0.925 0.930 0.929
27.9 8.0 28.0
-5.40 -6.00 -5.85
-0.397 -0.441 -0.430
29.91 29.87 29.88
105 103 103
565 563 563
0.84 0.8% 0.84
12 12 12
75.4 88.6 84.1-
5.59 5.59 5,59
25300 29700 28200
21900 25900 24600
0.11190  0.18220  0.21270

0.00000  0.00000
0.01510  0.02760  0.01530
0.12700  0.20980  0.22800
.72 1.22 1.48
108.5 53.5 7.5
39.89 43.8 49.66
0.1017  0.071% 0.0764
19.10 AS. 16.13
58.99  (59.73,  65.79

~ “~_ g

(1) Standard conditions = 70 deg. F. (21.1 deg. C.) and

29.92 inches Hg (760 mm Hg)

(2) Scrubber inlet loading = cyclone catch rate + measured mass rate(both in tbs/hr

19



TEST DATA:

Test run number
Test Location
Test date

Test time period

SAMPLING DATA:

Sampling duration, min.

Nozzle diameter, in.

Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf (1)
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA:
€02, % by volume, dry basis
02, X by volume, dry basis
€O, X by volume, dry basis
N2, %X by volume, dry besis
Molecular wt. of dry gas, lb/lb mole
H20 r in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, lb/Lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, 3q.f
Avg. gas stream volumetric flow, wacf/min:
Avg. gas stream volumetric flow, dscf/min.

LABORATORY REPORT:
Particulate
Front hatf acetone rinse, g
Filter, g
Total catch, g

PARTICULATE EMISSIONS:
Concentration, gr/dscf

Mass rate, lbs/hr

Scrubber inlet loading, lbe/hr

COLLECTION EFFICIENCY:
Percent efficient

(1) Standard conditions = 70 deg. F. (2.1 deg. C.) and

29.92 inches Hg (760 mm Hg)

NEW JERSEY PULVERIZING
BAYVILLE, NEW JERSEY
TABLE 3
SUMMARY OF PARTICULATE RESULTS

1 2 3
SCRUBBER OUTLETY
11-19-87 11-19-87 11-19-87
1135-1415  1729-1842 2115-2244
60.0 60.0 60.0
0.185 0.185 0.185
0.000187 0.000187 0.000187
30.31 30.31 30.31
1.37 1.38 1.44
67 56 57
527 516 517
61.0 61.0 67.3
2.9 2.9 3.2
0.997 0.997 0.997
37.720 38.418 39.818
38.447 39.95¢9 41.345
96.4 97.8 99.7
0.0 0.0 0.0
18.5 18.4 18.5
0.0 0.0 0.0
81.5 81.6 81.5
28.74 28.74 28.74
0.070 0.067 0.072
6.930 0.933 0.928
8.0 28.0 28.0
-0.48 -0.79 -0.60
-0.036 -0.058 -0.044
30.27 30.25 30.27
100 96 95
560 556 555
0.84 0.84 0.84
12 12 12
66.6 67.6 68.8
6.87 6.87 6.87
27400 27900 28400
24500 25100 25400
0.08040 0.05818 0.07269
0.01450 0.00920 0.01500
0.09490 0.06738 0.08769
0.0381 0.0260 0.0327
7.99 5.59 7.4
58.99 59. 65.79
86.46 90.64 89.15
o d - ER. ewMak
CE C ks
- K l\»\.\-\f"
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Test Result
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Report Body
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Initial Lab
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT ew :f Plyerizing
DATE U/
SAMPLING LOCA lON M IA/I—ET

INSIDE OF FAR WALL TO y
OUTSIDE OF PORT, (DISTANCE A) 36

INSIOE OF NEAR WALL TO 4"
OUTSIDE OF PORT. (DISTANCE B! .

STACK 1.D.. (DISTANCE A - DISTANCE B 22"

NEAREST UPSTREAM DISTURBANCE 2 2 f:
NEAREST DOWNSTREAM DISTURBANCE X 8
CALCULATOR BAHELIC 2

SCHEMATIC OF SAMPLING LOCATION

!
TRAVERSE | PRODUCT OF

TRAVERSE POINT LOCAS ION

POINT FRACTION COLUMNS 2 AND 3 FROM OUTSICE OF PORT
NUMBER OF STACK L.D. STACK 1.0. (TO NEAREST 1 8 INCH) DISTANCE 8 (SUM OF COLUMNS 89

/ L o4 3z 134 4" 534

z L (4 32 4 548 4 5/

3 .29V 22 9 Yz 4 i 3

4| o4 22 | 22V% 2 26

5 oA 32 2736 4 338

2 45k 22 3054 4 34 %k

)




GAS VELOCITY AND VOLUME DATA FORM

Plant 2,lyer1 21NYy Location MXE T
Date T Run no. i 2L-hr. clock time __{ 900
Operators Stack diameter or dimensions, in

2Z 7
Barometric pressure, in. Hg 3Q‘Q$ Cross sectional area, ft.2 ﬁ

Pitot tube identification no. Cp L B
Traverse | Velocity Stack Static cyclonic flow determination
Point head (ap),| Temperatur ressure Ap at 09 Ar.\gle .(o()
Number in. H0 (T.), (P static) reference which yields
2 o:. in. H,0 T a null ap
/ 210 {2/ ~S. 6
T 20 {9 O
3 9 l/j - 5,7
4 0 o O
3 2.0 1%
e O 753
{ 1 (08
yA 3 114‘— (&)
2 .5 (14 _ 4.7
4 A5 /5 [
S 2. | U<
(W [-8 HS
1
2 5 I
-5
=] {15,725
= 125
|
L e = z:
A % IJ;L%
s { 77
70 ]
75 s
Avg. ¥ ap |Avg. s vg. PSTatic AVG. X

3 Mmust be <10 degrees to be accéptab\e.
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant N3 Pu‘\/eﬁ F A

sample location 10y

sample date t\/GQ/Gy‘?

Run number |

Sample recovery person m

Filter (s) number

Recovery date \\// 9

FoL

Impingers
Final volume (wt)

Initial volume (wt)
Net volume (wt)
Total moisture

Color of silica gel

Description of impinger water

Blank filter container number LT A5 ’wlAﬁ‘é Sealed

/
8
jo+
220 mt (g)

200 ml (9)
20 ml (qg)

>

2.9
%) %8 oo,

L

9’3_4?/, [/Z

MOISTURE
silica gel
Final wt QUEQ.O g 9
Initial wt__ 2§00 9 g

Net wt m 9 ___ 9

%o 1Tyl

RECOVERED SAMPLE

Filter contatner number Sealed
Description of particulate on filter LJkS/#rT—

Acetone rinse Liquid level
container number //UQL" /:74/4 —CY ) marked?

Acetone blank
container number

Liquid level
marked?

Samples stored and 1ocked

Remarks

Date of laboratory custody

Laboratory personnel
Remarks

taking custody




SAMPLE RECOVERY AND INTEGRITY DATA FORM

plant AMJ /Lif/é’(f//Z//")z; - - sample date__ // // e
sample location IALET Run number z—
Sample recovery person FKHABIELC/LE Recovery date /’Z‘/ &EX
Filter(s) number 7179 ) 7>;~
| MO1S TURE

Impingers Silica gel
Final volume (wt) 2 S ml (g) Final wt 264
Initial volume (wt) _Z2e&T  ml (g) Initial wt 2SS0 g
Net volume (wt) 284 S mi (9) Net wt /4 g

Total moisture 7. g |
Color of silica gel A f)/LW; 10 P K

Description of impinger water

RECOVERED SAMPLE

glank filter container number__‘{é/A.//W@l" Sealed
Filter contatner number_ /A ~THE - 000 A £ Sealed_ £ —
4

Description of particulate on filter

Acetone rinse - Liquid level ,
container number [AZ ~F AA 602~ marked? (ol
Acetone blank Liquid level
container number marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody

Remarks
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

=
7

Plant NJP{,LVG’(‘:S'% Sample date ////?

Sample location [V # Run number B)

Sample recovery person_ﬁ@ DW Recovery date 119 [ED

Filter(s) number (7:36() ” /] - ?

MOISTURE
Impingers Silica gel
Final volume (wt) , ml (g) Final wt 2645 g
Initial volume (wt) s ml (g) Initial wt_ 280 g g
Net volume (wt) <4 ml (g) Net wt 14.4 g g
Total moisture < g
Color of silica gel Sow Jige [Pmp
Description of impinger water JeignT Ly fFClecy

RECOVERED SAMPLE
Blank filter container number Sealed

Filter container number [A'L - F - oud Sealed__ ¢ ——

Description of particulate on filter

Acetone rinse //U/Z;—“F"'/’é‘l /00-3 Liquid level

container number marked?
Acetone blank Liquid level
container number marked?

Samples store_d and locked
Remarks 7410w/, )< — [INE - THRA —o0 2

Date of laboratory custody

Laboratory personnel taking custody

Remarks
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h

Plant /e

GAS ANALYSIS DATA FORM

W JERSE S f?‘qﬂc‘fz G

Date _g[gg/g? 7 Runno. /2, 3

Sample location

JA, LET

s
Operator DARKEE
v

Sample type: single-point or multipoint; grab orﬂjﬂqteg,r:a;;dﬁ
Analytical method j/{’éﬂ — Comments LEXRA Cprokl OO
AN ENT oz oe T
Sample 24-hour % 002 ~ 02 % CO -
point clock time| Reading | Reading 2 Net Reading 3 Net =
220 | 0.9 My XYL AT e
1LY C. o S S e 0.0
/7 2 0. ¢ AR 2kl O.C
/7 o e 2 /’(,\: at /e O C
el ) ¢ ~y
/TS O /S\, L/ /F' “( /A 1"\/ C.o
25 co /0 Yy i C.C
55T 0.0 S Ry /ed | ec
255 | o0 Sy YRy LY o
Averages ——-- -—--
%Ny, = 100 - (%C0, +%0,+%CO0) =
MW 4 = 0.440°(%C0,) + 0.320 (% 0,) + 0.280 (% N, + % CO) =

2 Net % 0, = Reading 2 - Reading |
b Net % CO = Reading 3 - Reading 2




CLIENT:

Ny Lreveg Zn

FACILITY: —5Adv et AT

TEST LOCATION: < (Ul Curi€l

TEST RN NO.: /. 7 ~ %

TEST DATEs —— 43787

Raw Test Data

Laboratory Data

Test Result
Calculations

Test Data
Tables

Report Body

Appendices
Completeness

Compilation Check:

Draft Report

ROY F. WESTON, INC.

g P 0

EMISSION TEST DATA/REPORT

QA/QC CHECK LIST

Initial

Data Data

Averages Check 1

24 My
Initial Lab

Calculator Check 1
il VA4S
Initial

Calculator Check 1

7L

Author
DA

Author
D

Originator

(1f required)
Pinal Report

Final Report Review: PD

etdrl0.24

SM/DM

_/ﬂé_
Check 1
,gz,
Check 1
Ml

Check 1

Page alignment and completeness

———
i

Data
Check 2
(1f req'd)

£

T ——————

Check 2
(1f req'd)

/3G

o

Check 2
(if req'd)

/s

Check 2
(if req'd)

énj

Check 2
(1f req'd)

Data
Completeness
Check

Data
Completeness
Check

Reasonable-
ness Check

Completeness
Reasonable-~-
ness Check

Table of
Contents,
Pigure, page
number Check

e/

Check 2
(iflteq'd)

Date provided to
Client:




", -
Plant A
Date 4“ %
Operatofrs

GAS VELOCITY AND VOLUME DATA FORM

N

7 Run ne.

Barometric pressure,

in. Hg N

pitot tube identification no.

‘ 24-hr. ?lock time _ _

Stack diameter or dimensions, In
Cross sectional area, ft.
Cp (

Location _Q¢/7 LET

2 For—

3 Must be <10 degrees to be accevptable.

Traverse | Velocity Stack Static Cyclonic flow determination
Point head (ap),| Temperatur ressure Ap at 0° Angle (o)
Number in. H,O (t.), (P static) reference which yields
2 o:_ in. HZO a null ap
! Y‘Z_L__— ==
z .30 - .oz 5l
3 .50 - .85
< [ 4D - 04 8°
5 '~ 36 <’4~_§5
(’ ' [l “) - .02 I
{ (.40 93 o =
Z 1.40 (02, - .84
3 [ 4 ol & .5 5
4 REY S WX - ]
; 4+ 14 8¢
g {[. 10 (o7
C 149 [05 -, 2
i y | 2
/AR e 7/
/7] =
f
ﬂ___& )
65 . 3//(9 Mo 2 - N L
7o [. !
25 [ 1]
Avg. v ap |Avg. Ts vg. P statlc AVG. o< ]




TRAVERSE POINT LOCATION FOR CIRCULAR D

veli2ime9

PLANT Tecs l
oate . W[rel®ef

&,

SAMPLING LOCATION =€ vbbeC Ovo

Het

INSIDE OF FAR WALL T0

UCTS

— " QUTSIDE OF PORT. (DISTANCE A) 40 (
INSIDE OF NEAR WALL TO 4! /.
OUTSIDE OF PORT. (DISTANCE B k Z- <cah
__ STACK 1.D.. (DISTANCE A - DISTANCE B 25 Y2
NEAREST UPSTREAM DISTURBANCE. zZ 2
NEAREST DOWNSTREAM DISTURBANCE T B
. CALCULATOR 2AKILEW]L 2 SCHEMATIC OF SAMPLING LOCATION
'l TRAVERSE PRODUCT OF TRAVERSE POINT LOCA" 10N
i  POWT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
| NUMBER OF STACK L.D. STACK 1.0. (TO NEAREST 1 8 INCH) DISTANCE 8 (SUM OF COLUMNS 4 & 5)
L 04a | 350 \ 56 4 - v |
2 L 46 5B g 58 |
5 1296 1o LQZ- |
4 704 25 297 i
s | .p54 3034 24 /8
- [____(lf i 5 c = 22 7/é - 28 'ﬁ/é
1 | |
b | B
| |
| { | B
- i | B
! |
I

1
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant NTX P veni2/ M6 Sample date /;// 9,/? 2
sample location_QQQRvC(hiz 2 Qu 7¢& 7 Run number A

Sample recovery person Acs Toro /B0 ke Recovery date ////9/? 2
4 7 7

Filter(s) number__ 7 37¢

MOISTURE
impingers silica gel
Final volume (wt) AL m(9) Final wt ‘ws” g
Initial volume (wt) Qoo ml (g) initial wt QAT 9
Net volume (wt) yer ml (a) Net wt 14 g

Total moisture ul g

color of silica gel /2 pink o /3 hluve
4

pDescription of impinger water Qe oS

RECOVERED SAMPLE

Blank filter container number QrLi-f -col Sealed
Filter contalner number Qu 7T - [ - oed Sealed_y ¢ <

Description of particulate on filter K roud

Acetone rinse Liquid level
container number_ Py7 - FHA -0201 (2 oF -?)narked?
Acetone blank Liquid level
container number hL Kk - £ A - aof” marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking cus tody -

Remarks
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant_ NX Porveri2.rg ‘ Sample date ,1//14;,/ %2
sample location_Sn g er QDo 7, g7  Run number T o

Sample recovery person_A¢sTo v/ agxge Recovery date_,_/’//ﬁ;/77

Filter(s) number__ 23 ¢%

MOISTURE
Impingers Silica gel
Final volume (wt) YL mt (g) Final wt Aée S 9 g
Initial volume (wt) 2 00 ml (g) Initial wt_ R5° g _ g
Net volume (wt) Yo ml (g) Net wt )5S g _ g
Total moisture af 9
Color of silica gel x Pk 2fs bjoe

Description of impinger water_( /o a s

RECOVERED SAMPLE

Blank filter container number_Gpjc -~ -0 o 2 Sealed
Filter contalner number__ mp 77 £ 4emo 2 Sealed_/ g3
7

Description of particulate on filter__ b rocon

Acetone rinse Liquid level
container number_ O, 7 - £ HA S0 I marked?
Acetone blank Liquid level
container number DL ic - F j14A - 0o 2 marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody

Remarks
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— SAMPLE RECOVERY AND INTEGRITY DATA FORM

_ Plant_ NI Porver 21446 Sample date ;////9,/77
Sample location_Qceupée OUTLET Run number_ TH Zis

Sample recovery person AL:QTOgﬂsﬁgzig Recovery date /////7;/?7
Filter(s) number 73¢9

MOISTURE
Impingers A Silica gel
—  Final volume (wt) 252 ml (g) Final wt RR&e95.3 9 g
Initial volume (wt) A00 ml (g) Initial wt__ Q<o g g
—  Net volume (wt) <2 mi (g) Net wt /5.3 4 g
Total moisture 2.3 g
Color of silica gel /4 ok 2 /2 blupe

Description of impinger water C e o

RECOVERED SAMPLE.
Blank filter container number_ R j/k - F -o02o / Sealed
Filter contatner number Ou7 - F - © .3 ‘ Sealed

Description of particulate on filter__ Krown

Acetone rinse - Liquid level
container number v T - FHA ~©003 marked?

Acetone blank Liquid level
container number Blk - FHA -0o/ marked?

Samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody

Remarks

b7 o e —,
e



GAS ANALYSIS DATA FORM

/ .
plant £ JEREY FUeenki2ind S sample location ooTeE T

Date _// /19 /!'7 Run no. _/ 2, = Operator /5/9/(}(5@
sample type: single-point or multipoint; grab integrate:

ZC‘/»'/\/ d ekl O

Analytical method SIS Comments
_ — AUEA T 20y
Sample 24-hour ~ €02 % 02 * co
L point clock time| Reading 1 Reading 2 Net Reading 3 Net
\"‘)i JRYS c.C /5 ¢ L /e RS
— IZED 6.0 S 2 74 s 2,0
/25S A0 e SO 6 O
o . i
Pz j7se | co I LA B W
/755 | go ! 2258 B RA e
— ity ¢.c oy Lyl Sl lac
s )
Lo ® 2 2335 | o SN/ V2 A N B W R«
— 235 9C 2.0 /’/C: é /?C .'r'f:f' C ¢
2242 | 0. ry el v e
- N
Averages -—=- ===

% Ny

MW 4

2 Net % 02 = Reading 2 - Reading |
Net % CO = Reading 3 - Reading 2

= 100 - (%COZ+%02+%CO) =

= 0.440 (%,coz) + 0.320 (% 02) + 0.280 (% N, + % cO0) =




APPENDIX B
LABORATORY REPORTS



Inter-Office Memorandum mmw

TO: Jeff O'Neill
Josie King

— rFROM: Mike TaylorW DATE: 30 November 1987

PROJECT: WJ PULVERIZING W.0.NO.: 2373-01-02-0025

sujecT:Analytical Results for Method 5 Source Samples
RFW Batch 8711-833

- ACTION:

Attached are the results for the source emission samples
— submitted to WESTON Analytics on November 20, 1987. The samples
were analyzed for particulates according to EPA Method 5.

Custody transfer record and raw data sheets are included for your

information. Should you have any questions regarding this
report, please do not hesitate to call.

/sma
Attachments

— RFW 04-08-004/A-5/85



RFW NUMBER

8711-833-001
8711-833-009

8711-833-002
8711-833-010

8711-833-003
8711-833-011

8711-833-004
8711-833-005
8711-833-012
8711-833-016

8711-833-006
8711-833-013
8711-833-017

8711-833-007
8711-833-014
8711-833-018

8711-833-008
8711-833-015
8711-833-019

TABLE OF RESULTS

EPA METHOD 5:

CLIENT 1D

ouT-rF-001
OUT-FHA-001

ouT-F-002
OUT-FHA-002

OUT-F-003
OUT-FHA-003

INL-F~001A
INL-F-001B
INL-FHA-001
INL-THB-001

INL-F-002
INL-FHA-002
INL-THB-002

INL-F-003
INL-FHA-003
INL-THB-003

BLNK-F-001
BLNK-FHA-001
BLNK-THB-001

CLIENT:
DATE OF REPORT:
PARTICULATE
DATE DATE
COLLECTED A ED
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87
11-19-87 11-22-87
THRU
11-30-87

NJ PULVERIZING
28 November 1987

*NET WEIGHT
IN GRAMS

0.0148
0.0812

0.0095
0.0588

0.0153
0.0730

-0.0005
0.1119

SEE RAW DATA

-0.0010
0.1822

SEE RAW DATA

0.0004
0.2127

SEE RAW DATA

0.0003
0.0002

SEE RAW DATA

* Note that acetone rinses have not been corrected for the blank.
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APPENDIX C
SAMPLE CALCULATIONS



Test Run No:  /

Lt ] L)
/ ; 4
Le‘-.- \/{Tbt._1 f:’, ver

11/19 /87

SAMPLE CALCULATIONS 13y~ e, =

Ve,
'

DY VN ”
5( abkﬁ EE C/‘U reg

1. Volume of dry gas sampled at standard conditions, (70°F, 29.92 in. Hg), dscf.

vm(std)

Vm(std).

Where:

vm(std)

Vo(std)

vw(std)
Where:

V(std)

VWC

/ w/lﬁg;
1771 x Y x Vo x (P, *+—y3¢ ) -
T, + 4607

1. 3467,
17.71 x 4949 %X 3272 % ( 30.34 * 130.3%

(cc 25+ 460)

1

Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.

3§y

Volume of gas sample measured by the dry gas meter at

meter conditions, dcf.

Barometric pressure, in. Hg.

Average pressure drop across the orifice meter, in. H20.

Average dry gas meter temperature, °F.

Factor that includes ratio of standard temperature

(530°R) to standard pressure (29.92 in. Hg), °R/in. Hg.

Ory gas meter calibration factor.

( x V) X Wogq)

(0.04733 x /¢ ) + (0.0474 x /5 ) = 2

Volume of water vapor in the gas sample corrected to
standard conditions, scf.

Volume of 1iquid condensed in impingers, mL.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

7



wwsg

0.04733

0.0474

Moisture content.

WS

WS
Where:

BWS

Mole fraction of dry

Dry molecular weight

Mg
MHy

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water (0.002201 1b/mL),
the molecular weight of water (13.0 1b/1b-mole), the ideal
gas constant (21.85 [in. Hg] [ft°]/[1b/mole][°R]; absolute
temperature at standard conditions (530°R), absolute.oressure
at standard conditions (29.92 in. Hg), ft3/mL.

Factor which includes the molecular weight of water
(18.0 1b/1b-mole), the ideal gas constant

(21.85 [in. Hg][ft3]/[1b-mo1ei[°R]). absolute
temperature at standard conditions (530°R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/1b, ft3/g.

Vo (std)
Vw(std) *

m(std)

2.9
24 1T 39947

= ST

Proportion of water vapor, by volume, in the gas stream,
dimensionless.

gas.

1- Bws

1-.07 = 930

Mole fraction of dry gas, dimensionless.

of gas stream, 1b/1b-mole.

0.440 (%C0,) + 0.320 (%0,) + 0.280 (%N, + % CO)
(0.480 x 0 )+(0.320 x/g 5 )+[0.280 {8/ 5 +0.¢ )]

23.74



Where:

MW s Dry molecular weight, 1b/1b-mole.

%CO2 = Percent carbon dioxide by volume, dry basis.

202 = Percent oxygen by volume, dry basis.

N, = Percent nitrogen by volume, dry basis.

%CO = Percent carbon monoxide by volume, dry basis.

0.440 = Molecular weight of carbon dioxide, divided by 100.
0.320 = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100.

Actual molecular weight of gas stream (wet basis), 1b/1b-mole.

MM = (Mg ox M) o+ ‘518 [1-M0)

M = (as7v « 73 ) +(18[1-331)
Where: 2 25.¢

Mws = Molecular weight of wet gas, 1b/1b-mole.
18 = Molecular weight of water, 1b/1b-mole.

Average velocity of gas stream at actual conditions, ft/sec.

Ts (avg) 1%
Vg = 85.49 x Cp x (Va p) avg. x [—E;—ji—jﬂii
Vs = 85.89 X, %7 X/ /epux [305;.7;3; 3
Where :66.6
Vs = Average gas stream velocity, ft/sec.
85.49 = Pitot tube constant, ft/sec x

[(1b/1b-mo1e)(1n. Hg)] 3
(°R) (in. Hy0)



— Cp = Pitot tube coefficient, dimensionless.
ap = Velocity head of stack gas, in Ho0.

T T, = Absolute gas stream temperature, °R.

— Ps = Absolute stack gas pressure, in. Hg.

8. Average gas stream dry volumetric flow rate, dscf/min.

= 1062.8x v_ x A, x M, x P
Qs (std) S Y S d S
s
Q = 1062.8 x 6.6 xC.5)x - 73 x30.3
s(std) U777 ¥ 460)
' 4 soc
Where:
Qs(std) = Volumetric flow rate of dry stack gas, corrected to
standard conditions, dscf/min.
- As 2 Cross-sectional area of stack, ft.z.

‘ 1062.8 = Factor which includes standard temperature (530°R)
e standard pressure (29.92 in. Hg), and 60 sec/min,
(°R) (sec)

in. Hg){(min} °
‘“ 9. Isokinetic variation calculated from intermediate values, percent.
17.2510 x T¢ X Vm(std) -
- I = 2
vV, x8x P x My x (Dn)
I - 17.251 x852.5%x 35 4>

! h g Y4
o 6% e X330 X 93 X Ulusy)

ol

A
= TL



10.

11.

Where:

I =
e =
Dn =
17.251 =

L e tamny

Percent of isokinetic sampling.
Total sampling time, minutes.
Diameter of nozzle, inches.

Factor which includes standard temperature (530°R)
standard pressure (29.92 in. Hg), the formula for
calculating area of circle T 2 , conversion of

square feet to square inches (144), conversion of
seconds to minutes 560), and conversion to percent
(100), (in. Hg) (in min).

ft secC

Particulate concentration, gr/dscf.

C1 =
C1 =
Where:

C1 =
Mt =
0.015432 =

0.015432 x My

im(std)
0.015432 «x 311;117 = ey,
Particulate concentration, gr/dscf.

Total weight of particulate caught by train, mg.

Conversion factor of gr/mg.

Particulate mass emission rate, 1b/hr.

PMRt =

Where:

PMRy
0.0085714 =

0.0085714 x C1 X Qs(std)

0.0085714 x.p3%i X 245c6 = 8.0

Particulate mass emission rate, 1b/hr.

Conversion factor relating minutes to hours (60),
and grains to pounds (7,000), (1b) (min)/(gr) (hr).



IN

12. Particulate Removal Efficiency

$E = P = o}
PMRi1 X 100

%E = 58.99 - 7,99
58.99 x 100

= 86.46

$E = Percent Efficiency

PMRi = Pollutant Mass Rate at Scrubber inlet, lbs/hr

PMRo = Pollutant Mass Rate at Scrubber Outlet, 1lbs/hr

S+ 4 Cc“»p‘{'ur'c:l l:\/ C\(den&

TIME HOUVRS Ibs of Sq-\el
t1137- 1420 2.72 108, 5
1729 - 1842 .22 3.5
205 -2244 |49, 73.5

Sa~d was W?':{_,V\QA ovd ,\e(_o(‘&ad
by WESTON

NJPOO1B.RPT

{bs //P\r

39.89
43. 85

49. 66



APPENDIX D
EQUIPMENT CALIBRATION RECORDS
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METER-BOX CALIBRATION DATA AND CALCULATION FORM

ite // g«:g[’ggé‘-& _'/74'2

Meter Box Number

-

WVoTee

adl 4

4

Barometric pressure, P, = " 80, in. Hg‘ Callbrated by .
_ 4 /
Gas volume ,gf Temperatures
_ifice Wet test | Dry gas|Wet test Dry gas meter
manometer meter meter meter Inlet Outlet | Avg® Time
t(:tAi:? (vw) ’ (vd) ’ (tw) ’ (tdi) ’ (tdo) ’ (td) (9) ’ A”@-
—_— ?
Tn. Hy0 fe3 fe3 oF °F °% | °F min | Vi in. !
O/ -96 & s X 74 noor | 1 70m
i ° 017,960 757 _7el1d 75| THS| AH | '
018702/ T 75 — —
0 5 643 g 77 Te 94|75~ 44 1874 P o | 1reasT| L73s
T o34 . o0 76 75
1.5 10 034 . 2.4 7 767l wel  75:7 4,8 | freol /.88
_ 034, 7579 76 75~ ' —
— 0 ctd 987l " l7s 9gl|a4p  gg %ed | A9 | 7094| 4599
- o445, 784 77 76
0 10 o557 FosT 7 28  aolee  wal s | r0-9 |995% 1947
h.0 10
L - Avg Y AHe
/003 s 804
P,(ty + 460) [ (t + 460) 0]
v | LAH Y; = AH, AHR, = 0.0317 AH 2w
- -3— vd(Pb + ]—5.—6-) (tw + 460) i Pb (td + 460) Vw
170
— 534 F-Fo 1eG” 1016 %3 rooceol 53/ /3. % PPy
).5 0.0368]| /o007 ; 70 4
" . 53/~ 30-Q0~ L. 974 . Bt f-30. 70 adiid
o | 0.0735|80% 2 01p 57 Y fopsm |03 T roeeo0d  S3/- FES L
_ 63/ =z 30.33 ~Fens” 535<5>%0./¢. dr
' . -‘l?J'? ~J0:-1¢ ~10 » 041 15E1 0P OORY 59/ - 14
L,' 0.110 147 = 10@/2 froodf Krind iz . ~8&
: : ﬁ?b 2~30./0 ~ 10 1 8694 0coc00IY / /.?,¢¢ —
0 | O o e imogy  Yoe3. > ” f 1-353
' 0.221 (D76 30./6 ~ /0 . -0 §5T 10060047 ,.{3/-/0 s ‘
?VJ $3/ - 2638~ /o 6! 7?6’8 J}?-J”—Zo./L ‘0 o~ / %17
\ \' 0.2914 »

f there is only one thermometer on the dry gas meter, record the

temperature under t

d
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 pate R /5/57n

(AW}
LEIY X 3

STACK TEMPERATURE 'sz;vson CAL)BRAT

— Ambient temperatyre

N4 N4
Q woa VeV,

* DATA FORM

}4/(,!65/‘{

Thermocoup]e number 7 é
__°F Barometric pressure 37./4 in. Hg

Calibrato: Reference: mercury-in-glass _ %&/
L ' . other . e
- Reference Thermocouple
Reference a |thermometer potentioneter Temperatureb
point Source temperature, temperature, difference,
—  pumber (specify) °F °F %
- : o
- 1€ 532 °F 32 0.0 %%

32°F
Aresd

g
P

73

377 F

720/:‘

337

"[(ref temp, °F + 459.67) - (
— ref temp, SF + 459.67

*Type of calibration system used.
test thermom temo, “F+ 459.63)

] 100<1.5%.



1 METER
W Vaﬁéaa-ﬁo’h/ ‘

BOX CALIBRATION DATA AND CALCULATION FORM

Vo 7z Lo
te s pu#,jfrr/7 J? Meter Box Number ¥ (o
: /
Rarometric pressure, Py = 20 24 Z in. Hg Calibrated by . s
Gas volume Temperatures
—~—ifice Wet test | Dry gas | Wet test Dry gas meter
nanometer meter meter meter Inlet Outlet | Avg? Time
tting v,,), vg), | (t), (tdp)s | (rg,)s | (ty) (e),
—_(AH), 3 3 o o o o Y Ate
in. Hp0 ft ft F F F F min i in.
98 700 77 8 5.9
= - L7 Pmt 4 . l. 009 | s.&4
i ° 74709 T s _yslrr g - -
I it 78 7% ‘ :
J -~ . . . . 1] <
> 99, Heo 79~ lry  vqlog gt &1 581 | re07| "7
_ 599.957 . 73 79 , . 5 g
-5 10 g/0. 02 45" 139 y9ls syl o0 .72 | r003| 1.7
) 10 /o 53 So &/ ' '
— b0, buq L TP TV 832 | 223 | leoot| £97
10 y
? £3). 594 s e 2y 5o 442 0.8 | -9948| 1-77],
.0 10 i
. Avg Y Al
Lfaod| s 7550
P + - -
b(t L60) (t + h60) o
- AH Yi AHQ. 0-0317AH Cow :
m | 13.6 Vg(Py * 5.8)  (t,, + 460) B R OER TR A _
90
— SILG - F0. 3L .6~ s TOISTST c80000/  SBA.5 42 4o .
.5 | 0.0368| ., . : free _ e -
BE 2B qFr 57003 G353-20.2¢ -
v | 0.0735[72F7 ~902f ~5" L oo 0317 . 20000/ G235~ 8.7 /-
’ SIS0 90,3 — 57043 ' 535 202 v’
SO - 303 ~12D 0474,5 ocpooi FAL AT v 1 I 7
0.110 7 JA1.4
— CHLGT-35.35 O, oty /003 I —po-RL —rd /
: SHR2 — 3ol —n 06340020837  G35.51 /BRI .
.0 0.14 , 0..9.2 W /@
7 | Hae 20:37 = /O f20n i TAR - 0,24/~ o
- .22 J‘Ygd ~ 30 r;(tf’ -~ o , f 07‘5‘/ -cfﬂ’o\/)‘q 944’1 o /0’95 .
_ 0 ! 1. de -10.187 7943 ,91{,;,3‘.14,4.! 0 v /
0.294 g

f there is only one thermometer on the dry gas meter, record the

)

temperature under t(1 .



2

Date _

—Ambient ‘temperature 75
4
) . Reference:

16/37

NS LD R NN
) Qacu Ve
. L
STACK TEMPERATURE SE{'ISOR CALYBRAT: ° DATA FORM
Wiz
Thermocouple number =%£7

calibrato: %

°F Barometric pressure 30,"7/ in. Hg

mercury-in-glass

/e b

_ L . other
— Reference Thermocouple
Reference a |thernmometer potentioneter 'I‘emperat\n'eb
point Source temperature, temperature, difference,
— number (specify) °F °F o
— e o= — 70
—320F /@ 227 3 29F 0.0
A Y >/ '
o= 17 7%
>3 F Y. P 737 72-F
o
~2g °F HA A 377 & 0.0 %

w":l‘y;pe of calibration system used.

[Lref temp, °F + 459.67) - (test thermom temp, °F + 459. 63

ref temp, °F + 459.67

] 100<1.5%.



TYPE S PITOT TUBE INSPECTION DATA FORM

7 . 0.
//, e Toet g

Pitot tube assembly level? / yes

Pitot tube openings damaged?

no

Yes (explain below) o~ no
a, = /___° (<10°), Ty = _d.  ° (<10°), By = 7 _° (<5°),
B = _ 2 ® (<5°)

Y = / °, @8 = [ s A= _,73(en (in.)
2.= Asiny = .0/(9 cm (in.); <0.32 cm (<1/8 in.),

w=asine = .0l cm (in.); <.08 cm (<1/32 in.)

2, 165 cm (in.) P

b 163 cm (in.)

Dy = _ 274 cm (in.)

Comments: anslMeD 7//4/ 27 /5 S

Calibration regquired? yes ‘/ no




TYPE S PITOT TUBE INSPECTION DATA FORM
. FrrTore P-7
.. Pitot tube assembly level? /

-— Pitot tube ‘openings damaged?

yes

no
yes (explain below) c/no
@, = / ° (<10°), a

5 [ __° (<10°), By = _/ ° (<5°),
By = _a ° (<5°)

-l
n

/ °, 9 = [ 5 A= 1034 cm (in.)

A siny = -O|cb cm (iri.); <0.32 cm (€1/8 in.),

W =Asine = 101% cm (in.);

o
N
"

<.08 cm (<1/32 in.)

cm (in.) P

b S cm (in.)

D,c = 3047 cm (in.)

:aq

~ Comments: TaspscIED Yo/ B Stravs

ER |

AS
!

Calibration required? yes VA no

E

| OR

et



‘ujw ‘uny vojiesqlivd Jo "l

8y ‘vj ‘enssesd dJIewOJRg @ d
AS0°0 * A 13910sd « YU 0}
_____tsung o8Jud (|® JOJ Jejow seb AJp 03 JOIoW 1303 IPM Jo Adegndde jo ojies sbejeAay = A
'yng yove JOj JRIOUW ceb AJp 01 JoIAW 3189) O™ Jo Aseyndde jo o:_! o !a
. ' . L1111 ) <
...> (094 + ub an.. i _@zd.” . . 'OTH vy *IdyIo ss0JO® [P|IVUaJ9}j|p ¥ s d = WO
oy +.1) HV [1t0°0 4, Tpy + Tpy 1s939w seb AJp oyl u| seB oul jo 2 n1vsgdwal 323( - "
. o .
. PRI se8 AJp oyl jo seb qu:o oyl jo ® 2;22.5-_. - %7
0N 4..._0 RELELL seb >..u oyl jo seb 19|u| W n.e o..::..oaaok. « ™M
" £L, TP AN A I teg 5 ou) O SIRIPIRGUSL @
(09% + . :, Amnm\.l + d)A_ ' M_r..ﬂnq.. ‘"o do ..32_. :ou jom 9yl U] seb 9yl J 1 vu
(09% + n:a . nt ‘yo19w seb AJp 8yl ybnosud Suyssed 83_3 aau o A
: "¢} ...32. 1891 32m oyl y6nosyl Gujssed JUN|OA anu - A
. '
Py Japun aJnilesodwdl oyl pJodY ‘191w nma AJp syl vo .bc...s_.oe..oﬁ 2uo Icc 2 wnyy Ji
/Lbb: = A | .
— P B P2 R ~ /6T 199 .
wbb 29 Lt | 88 sp b ./ 050 “1k ot A
— ; : v 2y 1 LI 7 ) c8a Ik -
a1 n? gon L6t LL © e T b - 955 ol ake!
%ﬁw&a u&, et 7 LN & ra. i Py 1’4 ~Fb - 085 o— L k)
N L& x4 J&.Qbmu _
gL oy - | ) 3 .
v e M) G ¢ ._3, L[] e e g de 3 £ £ oTu v
_ - A |'6urazes | * (e} Ei | iy | s 2y | ) '("n) * (7
(o9% + 5 d" wnndtA | RWlL obesany 19j]ang | 39jV} JolI9W Joiow Jeiew Byl
. ; J212uw seb Aug 1503 08 ano AJg | 13s®3 Jop J 9 VSN
= A oJnie odway . WuN|OA SUY #1414
YEZ 7 A 1301004 Joquny Jojouw se6 Asg GH°v) nuvﬂ.ou - a._ .o.::.o.:_ o_.:olo:a
R —— ) .
veld % # J9qunu xo0q JeloW ZPh7 A9 7 F e1eq a..!.!.c I89)
| b ) NO | | NG ) : S
v Ino ket Jy3 jsy ho LIS | ~ Voo P ]




cyyw ‘und vojlesail®? joveiyL ° °
.8y cuy ‘esnssesd PR L I bF)
AS0°0 + A y3910.d @ SYUEI1OD
sy o0Jy) 1® 493 Jo3ouw seb AJp 03 Joelouw 3s0) 1om O Agegndde JO olie) sbesoay = A
wunJ yoee JOj J219U ceb AJp 01 JOIRW 3891 19M jo Adesndde joolyvy = a
. . . PEPSTTR IR s nsse) uo
N 09" P % L taaw . R 14 3914179 (el jjip sansseld @ v
o.a..+ ) WV L1€0°0 T O r— ™ ' 930w seb Asp °ul Vi se8 oyl Jo o nyesgdus) 96EIOAY & Py
. o H U - . .. .
, — e _ Y PS < 01w seb AJp °Ud jo seb s931n0 oud 3O eorjejoduel © o0y
V 0lH Q.uo !Jerou ceb AJp 9ul JO ¢e 39(u] oW ) esniesedue)l = "1
: ) : €1 ') . : SRR _ . "
(o9n + 33. AmIQmo—. + n.:v> o A mﬂn\ﬂ ‘W i ¢« jojow 3303 10M oUd y) seb a3 »0333.-3!._.. - c.
- vSa._ M . .nu.u ‘y915u seb AJp oyl ytnoJud 6uyssed QuN|OA S®9 = A
+ A .
_Aoo._ a.lllll..r‘ll .n..:_ tyej0W 1801 I°M oyl ybnosul guyssed JUN|OA S?9 @ "aA
v , .
~_+Py Jopun g niesodwal Wl pJo29J ‘yo39w seb AJp oud yo J21oWowsould 9vo AvO S eJy) i
Py | .
— \ —— \7% jﬁ. 278 i /697 yu
pLbb’\ p Of as'r b4 b b bes 4/Es ot i __
: , o s 22 5L T/ 65 ,
cgor| 0 || Y Y ¢ b 155 ot 257
. 2 7y - e 1 R . 612 185 . T
, 8265 ”# L ! yi b »e gl 01 IE ot 277 B
Moy 9oSL Q, £ By ° | ¢ 4 .
w s 3)( + d)VA W ocup| U do. ~do| 430 3 olw
‘ :uQ — by |*6ujaaes ' () (*3) ' (°Pa) U .Aluw. “(°n) .%.3 ‘(o
, »oo.— Y uv d A wnnotA au|) obeJoAY 1913MQ 191V - Joyw Joiow Joaew *Bu1)!
. | Ja32u seb AJQ 1¢0) 194 seb AJg | 3393 3I°A J 93 PO
= A g naesodudl f " swn|oA s LERY
B wowwwl.. A 18019J4 Joqunu Jelou seb AJQ 6K V| u.Nm\qm - n._ toJnssesd 9]JI0W0I¥Y
\.&.\ﬂq&lﬂj DN Tk Al .uca.; - .N # ...3,._5: %09 ....3-:. b%,%\\m\_\\qw.-maa a..o...!.e 189}
| | ﬂ b R LA N . S
l4 _ ¥ | u_ E.a . F_. a )—, «VQ\. bor ) |

: nhﬂ.uﬂhz&



N -5 TE
NOZZLE CALIBRATION DATA FORM

Date //-/6 -8 F Calibrated by /Z'M/E&UNZ
M . Nozzle diameter, inches?
Nozzle b c
identification D D D AD, D
number 1 2 3 avg
N—9 Jlze | azi |.120 oo/ Iz
) — .
A=l 176 75175 col {75
— - L IES
-5 . 164 185 4 ES oo |
Where:
aD1 2,3 = three different nozzle diamters, inches; each diameter must be
' measured to nearest 0.001 in.
b AD = maximum difference between any two diameters, inches.
AD must be < 0.004 in.
c

= nozzle diameter = average of D‘, D2 and D,.

3
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APPENDIX E
WESTON PROJECT PARTICIPANTS



OJECT PART CIPANTS

The following WESTON employees participated in this project:
Richard B. Ruch, JR ecdnENVIRONomics Division
project Director ‘

Barry L. Jackson econENVIRONomics Division
Project Manager

Roy Rakiewicz econENVIRONomics pivision
Asst. Project scientist

Ted Barker econENVIRONomics pivision
Project Technician

Denise Alston econENVIRONomics Division
asst. Proj. Engineer

pan Miesse econENVIRONomics pivision
Project Technician

Micheal Taylor WESTON ANALYTICS
Laboratory Supervisor

propOOlb.lst





