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JORQE n. BERKOWITZ. m.0. 
DIRECTOR 

5'ta't~ of Sew 3er9py 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL a u A L t w  
cw on. TRENTON, N.J. om= 

16091 292-5383 

March 17. 1988 

M E M O R A N D U M  

-1 TO : Don Patterson 

F R O X :  Edward C ho r oma ns k 

SUBJECT: The Morie Company, Inc. 

. '  

Commercial Township, Sew Jersey 
APC ID K O .  75027 
SJ Stack 5 0 .  002 

Emission tests were conducted at the above referenced 
facility on July 29. 1987. The purpose of the tests was to 
determine thee particulate and NO emissions from the X o .  2 
Sand Dryer ( N J  Stack No. 002) and'determine i f  the source was 
within the standards stated on Permit So. 75378. 

Frank Papp reviewed the final emission tests report. His 
review indicates that the particulate emission rates were within 
the standards stated on Permit K O .  75378. during all test runs. 
However, the nitrogen oxides tests were inconclusive. The 
consultant employed a test procedure with a detectable l i m i t  
above the actual NO concentration found in the stack. Thus, 
no results for the f i O x  were determined. 
vidual knew before hand what the actual KO concentration was. 
the standard EPA Method 7 was conducted. 

Since no one indi- 
x 

From the results of the stack tests. the company filed f o r  
an amendment to Permit X o .  75378 f o r  increase N O  emissions in 
the order of 25 lbs/hr. They figured this numbe? based on the 
detection limit o f  the tebt procedure listed. 

New Jersey is an Equal Opportunity Employer 

Recycled Paper 



Based on the results of the emission tests. the following action 
is recommended. 

1) Keep Certificate S o .  75378 temporary since the company 
has failed to demonstrate actual NOx emissions required 
by the permit. 

2 )  Require the company to conduct additional XOY,tests 
using EPA Method ID or 7 E  which have a detection limit 
of 1 ppm. 

3 )  Deny the new permit application submitted by the company 
for higher K O x  emissions. 

c Yilt Polakovic 
Harold Christiff 
Rich Craig 
Julius Trivald 
Frank Papp 



&ate of New 3ersep 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF ENVIRONMENTAL QUALITY 
CN 027 

TRENTON. N.J. 08625 

RUN 1 RUN 2 
! 

PARTICULATE 

-GRAINS/DSCF ,0035 ,0034 

-LBS/HR 1.51 1.42 

NOx 

-PPMV <89 (71 

-LB/HR <25 ( 2 5  

- 

PRODUCTION 

-TONS/HR 93.1 92.7 

MARCH 15. 1988 

RUN 3 ALLOWABLE 

,0008 

.36 11.0 

t70 

<25 2.72 

90.2 100 

MEMORANDUM 

TO : EDWARD CHOROMANSKI 
n 

FROM FRANK PAPP *$. 
SUBJECT: THE MORIE COMPANY, INC 

COMMERCIAL TWP., N. J .  
NJDEP ID No. 75027 

On July 29, 1987 stack tests for particulate and NOx were conducted 
on the # 2  Sand Uryer/Cooler Stack (P&Ct No. 75378) at the Morie Company 
Inc. o f  Commercial Township, N.J. by Roy F. Weston, Inc. o f  West Chester, 
P a . .  The results reported are as follows: 

Technical Services calculations using the raw data supplied produced 
substantially the same results. 

These tests indicate that emissions from the % 2  Sand Dryer/Cooler 
Stack (P&Ct. No. 75378) were within the standards f o r  particulate on all 
three sample runs. The NOx tests were essentially meaningless, since the 
lower detectable limit of the analytical method employed was above the 
permit allowable. 
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SUMMARY 

Jesse S. Morie and son, Inc. (MORIE) contracted Roy F. Weston, 
Inc. (WESTON) to conduct a source emissions compliance testing 
and analysis program on the Number Two Sand Dryer Baghouse Stack 
located at its Mauricetown, New Jersey Plant. 

The primary objective of the survey was to determine particulate 
and oxides of nitrogen (NO,) concentrations and mass rates 
exiting the baghouse in order to establish the compliance status 
of the source with applicable New Jersey Department of Environ- 
mental Protection (DEP) air pollution regulations. A series of 
three baghouse outlet (stack) particulate and NO, tests was 
conducted during this program. 

Particulate and NO, emission compliance test results are summa- 
rized in Table 1. 

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

MORIE retained WESTON to conduct a source compliance testing and 
analysis program on the Number Two Sand Dryer Baghouse Stack 
located at its Mauricetown, Jew Jersey Plant. 

The primary objective of the program was to determine the partic- 
ulate and NOX missions compliance status of the source relevant 
to NJDEP regulations. 

Three particulate and three NO tests utilizing NJDEP Air Test 
Method l1 and EPA Method 7A procedures, respectively, were 
performed on the baghouse outlet on July 29, 1987 by WESTON Air 
Quality Testing Services personnel. 

3 

Detailed test data and test results summaries are presented on 
Table 2. 

Descriptions of the sand dryer process, test location, test 
equipment, test procedures, sample recovery techniques and 
analytical methods used during the survey are also included 
herein. Process operations record, raw test data, laboratory 
reports, sample calculations, equipment calibration records and a 
list of WESTON project participants are provided in Appendices A 
through F, .respectively. 

NJAC 7:27B-1, Air Test Method 1, "Sampling and Analytical 
Procedures for Determining Emissions of Particles from 
Manufacturing Processes and from Combustion of Fuels". 
40CFR60, Appendix A - Reference Methods. 
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DESCRIPTION OF PROCESS 

The No. 2 Sand Dryer is a natural gas fired 2-stage Carrier 
vibrating fluid dryer with cooler, designed to produce a maximum 
of 100 tons per hour (tph) (200,000 lbs/hr) o f  industrial and 
foundry sand on a continuous basis. 

During normal operating conditions, the production rate ranges 
between 8 0  and 100 tons/hr dried. When moisture content of the 
sand exceeds 5 percent, the production rate is reduced toward the 
lower end of the range. 

Particulate emissions from the dryers and cooler are controlled 
by an Aero Pulse design baghouse. A process flow diagram is 
shown in Figure 1. 
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DESCRIPTION OF TEST LOCATIONS 

$2 Sand Drv er Bacrh ouse Outlet 

A series of four equally-spaced 4'' ID test ports were placed in a 
horizontal axis on a vertical section of the rectangular 36"wide 
x 54" deep stack downstream from the system ID fan. 

The test ports were located in the stack wall at a site which was 
5 equivalent stack diameters from the nearest downstream flow 
disturbance (ID fan outlet) and 3 stack diameters upstream from 
the stack discharge point. Criteria f o r  traverse point location 
as dictated by New Jersey Air Test Method 1 required a minimum of 
twenty traverse points, five per port axis, for this stack 
configuration. Figure 2 illustrates the test port and a sampling 
port locations. 

- 

I 
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DESCRIPTION OF SAMPLING TRAIN 

Particulate 

The sampling train utilized to perform the particulate samplbg 
at the baghouse outlet was a New Jersey Air Test Method 1 train 
(see Figure 3). 

A calibrated stainless steel nozzle was attached to a heated 
( (225OF) 6 ft. borosilicate probe. Flue gas temperature was 
monitored with a calibrated direct readout pyrometer equipped 
with a chrome1 alumel thermocouple positioned near the sampling 
nozzle. Probe exit and filter exit gas temperatures were moni- 
tored 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. 

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. 

NO 
71 

An EPA Method 7A sampling train was used to measure nitrogen 
oxide emissions. 

morie. 810 -8- 
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A heated borosilicate glass sampling probe containing a glass 
wool filter to remove particulate was connected to a two-liter 
borosilicate round-bottom boiling flask in a foam encasement. 
The flask was charged with 25 mL of sulfuric acid/hydrogen 
peroxide adsorbing solution, and fitted with a glass three-way 
valve. A mercury U-tube manometer was connected to the sample 
flask and to a vacuum pump by means of vacuum tubing. Another 
three-way valve was placed between the manometer and pump. A 
squeeze bulb was used to purge the sampling probe of extraneous 
gases prior to sample collection. 

A schematic of the sampling traiiie presented in Figure 4. 
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TEST PROCEDURES 

preliminam Tests 

Preliminary test data was obtained at the baghouse outlet test 
location. Stack geometry measurements were recorded, and tra- 
verse point distances calculated. A preliminary velocity tra- 
verse was performed at the test location to determine velocity 
profiles using a calibrated S-type pitot tube and a Dwyer 
inclined manometer. Flue gas temperatures were observed with a 
calibrated direct readout pyrometer equipped with a 
chromel-alumel thermocouple. An EPA Method 4 moisture test was 
conducted to determine the stack gas water vapor content. A 
check for the presence or absence of cyclonic flow was conducted 
prior to formal testing. The cyclonic flow check at the test 
site, proved to be negative (E < 2 0 ° ) ,  verifying the suitability 
of the test site for obtaining representative samples. 

Calibration of probe nozzles, pitot tubes, metering systems, and 
temperature gauges was performed according to EPA Method s2 and 
NJDEP procedures. See Appendix E €or calibration records. 
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Formal T est6 

A series of three particulate and NOx test runs was conducted on 
the Number Two Sand Dryer baghouse outlet location. 

Test period length for each particulate test run was 80 minutes. 
A total of twenty traverse points (5 per port) were sampled for 
four minutes each. 

particulate 

During particulate sampling, gas stream velocities were measured 
by inserting a calibrated 8VSVV type pitot tube into the gas stream 
adjacent to the sampling nozzle. The velocity pressure differen- 
tial was observed immediately after positioning the nozzle at 
each point, and the sampling rate was adjusted to maintain 
isokineticity . Stack gas temperature was monitored at each point 
with a pyrometer and thermocouple. Temperature readings of the 
probe exit, filter exit, final impinger and dry test meter gas 
stream were also recorded. Leak checks were performed on the 
test 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 detennination using an Orsat analyzer. The 
sampling train was operated for 5 minutes with the tedlar bag 
disconnected to purge extraneous gases prior to each test. 

A total of 4 NOx grab samples were collected in conjunction with 
each particulate test. 
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NOX flasks were evacuated to at least 3 inches mercury absolute 
pressure. Following evacuation and successful leak check, each 
flask was attached to the heated (N250°F) probe which was 
positioned at a single point in the stack gas stream. Stack gas 
was purged through the probe and three way sample valve by means 
of a squeeze bulb. Following sample purge the 3-way valve was 
switched to the sample position for at least 15 seconds while 
drawing sample gas. 

After sampling, the valve was closed and each flask was shaken 
for 5 minutes before transport to the field laboratory. 

Particulate SamDle Recoverv 

At the conclusion of each test run, the sampling train was 
dismantled, the openings sealed and the components transported to 
the field laboratory. A complete chain-of-custody record for the 
samples was maintained from this point 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 container 
(petri dish) along with any loose particulates and filter 
fragments (sample type 1). 

2. The particulate adhering to the internal surfaces of the 
nozzle, probe 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 re- 
mained. Particulate adhering to the brush was rinsed with 
acetone into the same container. The container was sealed 
with a Teflon-lined closure (sample type 2). 
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3. The total volume of liquid in impingers 1 and 2 was measured 
to the nearest milliliter, the value recorded and the 
impineer contents were discarded. 

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 trans- 
ported to the WESTON laboratories for analysis. - 

p0 SamDle Recovery 

At the conclusion of each NO, grab sample acquisition period the 
flask was sealed then transported to the field laboratory. 

A consistent procedure was employed for sample recovery for each 
test flask: 

1. Following a minimum of 16 hours absorption period after 
sampling the flask was shaken for 2 minutes. 

2. The flask was connected to a mercury manometer, the flask 
pressure or vacuum, temperature and pressure measured and 
the values recorded. 

morie.810 -15- 

. . . . . . . . . . . . . . . . . . . . . . . . .  .... .. . . . . .  ....... .- .... ..... 
-1 .... . .  



. .  . .  . ,  . .  . ~. , .... : : . . .1 i I..... ... ~ .. . .  : . 
. . .  ~ ~ . ....... .. . . -  .. 

3. The 25 ml absorption solution along with two 5 ml distilled 
water rinses of the flask were transferred to a polyethylene 
sample bottle which was sealed with a plastic cap. 

4 .  The flask blank of the NOX absorbing solution and associated 
distilled water rinses was placed in a polyethylene Sample 
bottle for analysis. 

Each sample container was clearly labeled to identify its con- 
tents. The height of the fluid level was marked on the container 
to indicate whether leakage occurred during transport. All 
samples were placed into a locked shipping crate, then transport- 
ed to the WESTON laboratory under strict chain-of-custody for 
analysis. 

Particulate Analvsie 

Gravimetric analysis of the particulate samples was performed 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 constant weight ( 

- +0.5mg) to the nearest 0.1 mg. 

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 temperature and pressure. 
The samples were then heated to 22O-23O0P, dessicated for 24 
hours and weighed to a constant 0.1 mg weight. Final 
front-half wash residue weights were determined by correct- 
ing €or the acetone blank factor. 
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The weight of the material collected on the glass fiber filter 
plus the residue weight of the acetone wash sample yields the 
total front half weight which was used to calculate the 
particulate emission results. See Summary of Particulate Test 
Results table for catch breakdowns. 

NO SamDle Analvsis 

Analysis of the NOX grab samples was conducted according to the 
EPA Method 7A ion chromotography procedures. 

A method blank, lab blanks, DEP supplied, audit samples and 
nitrate standards were analyzed with the field samples to 
establish lab data validity. 
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TEST RESULTS AND DISCUSSION 

A summary of the compliance test results is presented in Table 1, 
page 2 of this report. Detailed test data and test results 
summaries are provided on Table 2 of this section. 

All test data and test results herein are believed to be repre- 
sentative of process emissions encountered during the survey 
periods. No sampling or analytical problems were noted during the 
test program. Representatives of NJDEP were present during all 
sampling periods to witness the tests. 

During all test periods, the measured particulate emissions 
mass rate was below the DEP allowable of 6.99 lbs/hr. The 
measured NOx mass emissions rate waa below the DEP allowable of 
- pounds per hour during all three test periods. It should be 
noted that all NO, analytical results were below the detection 
limit of the Method 7A analysis procedures. 

During the test program two (2) NOX audit samples were given to 
the WESTON sampling team by representatives of the DEP. Results 
of the audit sample analyses are presented in Table I1 of the 
laboratory reports section (Appendix C). 
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TEST DATA: 
Test rm Rmkr 
Test Location 
Test date 
Test t i m e  period 

Sap l ing  duration, nin. 
Nozzle diameter. in. 
C r o s s  sectional nozzle area, sq.ft. 
B a r m e t r i c  pressure. in. ng 
Avg. o r i f i c e  press. diff., i n  H K ,  
Avg. dry gas meter tenp., deg F 
AVO. a b .  dry gas meter tarp.. deg. R 
Total l i q u i d  col lected by train. m l  
Std. vol. of H2O vapor coll.. cu.ft. 
Dry gas meter ca l ib ra t ion  factor 
Salrple vol. a t  meter cond., dcf 
Sample Vol. a t  std. c d . .  dscf ( 1 )  
Percent of isok inet ic  sanpling 

GAS STREW COnPOSlTIOW DATA: 
C02, X by vo lun ,  dry basin 
02, X by volune, dry basis 
CO, X by vo lun ,  dry basis 
Y2. X by volune, dry basis 
Molecular ut. of dry gas, l b l l b  m l e  
K20 vapor in  gas stream, prop. by vol. 
Mole f ract ion of dry gas 
Molecular ut. of Yet gas, l b l l b  mole 

Stat ic  pressure, in. H2o 
Stat ic  pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. tcnpcrature, des. F 
Avo. absolute tenperature, de9.R 
P i t o t  tube coef f ic ient  
Total Rmkr of traverse points 
Avo. gas stream velocity, ft.lsec. 
Stack/duct cross sectional area, sq.ft. 
Avo. gas stream volunetr ic flou, uacflmin. 
Avg. gas stream v o l u n t r i c  flou, dscflmin. 

Average concentration, lbldscf 
Average concentration. ppn/v 
Average concentration, n g l c u . ~  
Mass miss ion  rate, Lbslhr 

Concentration, grldscf 
Was1 rate, lbs lh r  

SAUPLIWG DATA: 

GAS STREAM VELOCITY AM0 M L W E T R I C  F L W  DATA: 

WOx EMrSSIOWS: 

PARTICULATE EMISSIONS: 

SOURCE CPERATICUS DATA ( 2 )  
Sard throughprt ( t w l h o u r )  
Yet feed 
D r y  product 

JESSE MORIE & SON 
IUURICETOUN, WJ 

TABLE 2 

1 2 3 
#2 SAND DRYER STACK 

7-29-67 7-29.87 7-29-87 
1010.1142 1544.1516 1654-1820 

80.0 
0.181 

0.000179 
30.09 

1.50 
92 

552 
67.7 
3.2 

0.998 
54.015 
52.236 

w.2 

0.0 
20.3 

0.0 
79.7 
28.8 

0.058 
0.942 

28.2 

-0.88 
-0.065 
30.03 

130 
590 

0.84 
20 

R . 4  
13.50 
58600 
49700 

8.28E-06 LT 
69.306 LT 

132.567 LT 
24.706 LT 

0.0037 
1.58 

95.1 
90.7 

LT Less than detection l i m i t  of analyt ical method 

( 1 )  Stardard Conditions 8 70 dep. F .  (21.2 deg. C.) and 
29.92 inches Hg (760 m Hg) 

( 2 )  Wonitored by Morie plant persomel 

80.0 
0.181 

0 .  0001 79 
30.10 

1.46 
W 

559 
71.0 
3 .4  

0.W8 
54.369 
51.924 

100.1 

0.0 
20.4 

0.0 
79.6 
28.8 

0.061 
0.939 

28.2 

-0.86 
-0.063 
30.04 

129 
589 

0.84 
20 

71.2 
13.50 
57700 
49000 

8.43E-06 LT 
70.563 LT 

134.971 LT 
24.774 LT 

0.0034 
1.42 

92.7 
90.3 

80.0 
0.181 

0.000179 
50.10 

1.49 
93 .. 

553 
77.8 
3.7 

0.998 
5 4 . 5 7  
52.678 

100.6 

0.0 
20.4 

0.0 
79.6 
28.8 

0.065 
0.935 
28.1 

-0.87 
-0.064 
30.04 

128 
588 

0.84 
20 

R . 2  
13.50 
58500 
49400 

8 .38E-06  LT  

134.217 LT 
24.868 LT 

70.169 LT 

0.ooDB 
0.36 

90.2 
87.6 
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APPENDIX A 

PROCESS OPERATIONS RECORD 

....... 

Recorded by Morie Plant Personnel 
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APPENDIX B 

R A W  TEST DATA 
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ROY F. WESTON, INC. 

EMISSION TEST DATA/REPORT 
QA/QC CHECK LIST 

Initial Data Data 
Data Data Check 2 Completeness 
Averages Check 1 (if req'd) Check 

Raw Test Data > ;.L. L 
Initial Lab Check 2 Data 
Calculator Check 1 (if req'd) Completeness 

Check 
Laboratory Data 

Initial Check 2 Reasonable- 
Calculator Check 1 (if req'd) ness Check 

L 0 b 
Test Result 
Calculations 

Check 2 
Author Check 1 (if req'd) 

RR 3 1 ) L  
Test Data 
Tables 

Check 2 
Author Check 1 (if req'd) 
-I 
j .J Is . \. Report Body ;3i d -2 

Completeness 
Reasonable- 
ness Check 

Table of 
Contents, 
Figure, page 
number Check 

Originator Check 1 Check 2 
(if req'd) 

J D L  %.j> L Appendices 
Completeness 

Compilation Check: Page alignment and completeness Date provided to 
Draft Report q - 9  -J 1 d Client - 
Final Report 
(if required) 9 4-&7 

Final Report Review: PD 
PM 
SM/DM 

etdrlO. 24 
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T R A V E R S E  P O I N T  L O C A T I O N  FOR CIRCULAR DUCTS 1 

I 
I 

INSIDE OF FAR WALL TO 

INSIDE OF NEAR WALL TO 

:TACK ID.. i0lSTANCE A - DISTANCE Bc -a * 3h 

OUTSIDE OF POffT. fOlSTANCE A I  :d 
. I  - 

NEAPEST UPSTREAhl DISTURBANCE 
~ 

- NEAREST OOA"STREAf4 OISTURBANC IQ 
CALCULATOR MM,CL< &&%- 

/ 
SCHEMATIC OF SAMPLING LOCA 

~ ~~~~~ ~~ ~ 

I 
TRAVERSE POINT LOCA-, ION 

FROM OUTSIDE OF PORT 
(SUM OF COLUMNS 4 h 5) 

I 

1 COLUlNSZAND 3 
PRODUCT OF 

- 
I I TTob''yE 

FRACTION 
j NUiiBER I OFSTACK 1.0. i STACK 1.0. ~ tTONEAREST1 8 INCH1 I OiSTANCEB --- 

~~ 
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Avg. J Ap/ 

w\s VELOCITY AND VOLUME DATA FORM 
Plant  J'sG Loca t i on 2- s e  
Operatbrs' /V;LL~ tack diameter o r  dimensions, in2  ;r N" 

P i t o t  tube i d e n t i f i c a t i o n  no. o/c, C P L  

Date 7/ra/fl 24-hr. c l o c k  t ime /?!A - / 3 . ' V ?  ., 

Barometric pressufe, in .  Hg 

~ ~~ 

1 a 
vg-r s t a t p  AVg . oC 

Cyclonic f low determinat ion  
A P  a t  00 Angle (.O 

S t a t i c  

reference which y i e l d s  
in .  H,O a n u l l  n p  

Traverse V e l o c i t y  Stack 
Point  head (AP), Temperatur 
Number in. H20 Us). 

0- 

I .&\SGI% - 17 - 
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MOISTURE DETERMINATION FORM 

Sample l o c a t i o n  c%- L* 
Plan t  r/e.5&&;p 

ODer a t o r  

Oate Run no. %ELI 
Barometr ic pressure (P,), in. Hg. 

c o m n r s  : 

Dry gas meter 
D r i  f i c e  
meter 

pressure 
24-hr. Gas meter d i f f e r e n t i a l  

! , 

lmpi nger volume 

F i n a l ,  ml 
I n i t i a l ,  m l  iUO 
Net. m l  /4  

S i l i c a  ge l  weight  

F i n a l ,  g c?'Lo,T 
I n i t i a l ,  g LSo 
Net.  g /o, 7 

Cal cul a t  i ons 

( I )  pb (4) Avg. 1, e?. 7< 
(2) To ta l  Vm = /30.6w 
(3) Avg. A H  = /,< 

(5) Net m l  = ' /7 
. ( 6 )  Net g = / O ,  < 
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Bwo PERCENT MOISTURE IN GAS STREAM BY VOLUME 

. .  . .  
. .  
... 

7 

NOMOGRAPH DATA 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD, in. H20 

C FACTOR 

/ r 

SAMPLING LOCATION 

Apavp. I. 2,' 
i p m a x .  2, I 
1. of 

CONTROL BOX NO.  AT+ 6 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

1 Tmavt. 1 / d r  AVERAGE METER TEMPERATURE IAMBIENT+ZO'F).'F 

BAROMETRIC PRESSURE AT METER. in. Hg 

I I 
STATIC PRESSURE IN STACK. in. Hp 

IPm+0.073 I STACK GAUGE PRESSURE in in. H20) 

I I 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 
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LABORATORY REPORTS 
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Inter-Omce M e r n o m d u m  

TO Jeff O'Neill 
cc: Lee Carfioli 

FROM: Mike Taylorfldf DATE: 8 August 1987 

PROJECT: Jesse Morie W.O.NO.: 2373-01-02 

SUBJECT: Results for Compliance Air Analysis Performed 
For Jessie Morie R.F.W. Batch 8707-951 

ACTION: 

Attached are the results for the source emission tests that 
were received by Weston Analytics on July 30, 1987. The 
samples were analyzed for particulates according to the 
EPA Reference Method 5 and for nitrous oxides according to 
EPA Reference Method 7A. - 

Raw data sheets, results of EPA performance samples, and 
custody transfer records are attached for your information. 

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

Approved 

.hepartment Manager 
Mobile Field Operations Dept. 

JMT: lmv 

RFW M-O8- f f l /A-5 /85  
. . . . . . . . .  . . . . . . . . . . . .  ..................... ._ ..... l _ l - .  .......... . ._.. ............... . . . .  . .  - . . . . . . .  .,. ~ . . .  . . .  . .  
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Date of Report: 8/8/87 
C l i e n t :  Jesse Morie 

TABLE I 

\ EPA Method 5: P a r t i c u l a t e s  

Date Date N e t  Weight 
RFW Number C l i e n t  I . D .  Col lec ted  Analvzed I n  Grams* 

8707-951-0010 
8707-951-0020 

8707-951-0030 

8707-951-0040 

8707-951-0050 

8707-951-0060 

8707-951-0070 

8707-951-0080 

Acetone Blank 001 
Fi l te r  Blank #9248 002 

Run #1 Front  H a i f  
Acetone 003 
Run #1 Fi l t e r  #9278 004 

Run #2 Front  H a l f  
Acetone 005 
Run #2 Fil ter  9274 006 

Run #3 Front  H a l f  
Acetone 007 
Run #3 Fi l t e r  9276 008 

7-29-87 
7-29-87 

7-29-87 

7-29-87 

7-29-87 

7-29-87 

7-29-87 

7-29-87 

7-31-87 
t h r u  
8-8-87 

7-31-87- 
t h r u  
8-8-87 

7-31-87 
t h r u  
8-8-67 

7-31-87 
t h r u  
8-8-87 

0.0002 
0.0006 

0.0123 

0.0006 

0.0117 

-0.0001 

0.0032 

-0.0004 

*Note t h a t  f i l t e r  weights and ace tone  washes have n o t  been been 
blank co r rec t ed .  

. . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  " . . .  , .. 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Sample l o c a t i o n  *cf2 b&VeL S+/C Run number I 
Sample recovery person &KI&u~'-- Recovery da te  -124 

F i  I t e r  (s) number Tam 
: 26 MO iSTURE 
Ip 

I mp i n qe r s S i l i c a  qel 

Fina l  volume (wt)  /SC m l  (9) F ina l  w t  271.7 9 9 

I n i t i a l  volume (wt)  /40 ml  (9) I n i t i a l  w t  d d . 0  g 9 
Net volume (wt) * m g p )  Net w t  z / . ?  g 9 

Color of s i l i c a  ge l  

Descr ip t ion  o f  impinger water P h  

Tota l  mo is tu re  G 7 . 3  9 . 

- 

d 
RECOVERED SAMPLE 

Blank f i l t e r  con ta iner  number 0 0 \ Sealed 

F i l t e r  con ta iner  number 009 Sealed 

Descr ip t ion  o f  p a r t i c u l a t e  on f i l t e r  

/ L i q u i d  l e v e l  003 marked? 
Acetone r i n s e  
conta iner  number 
Acetone b lank  L i q u i d  l e v e l  
conta iner  number uu I mar ked ? / 
Samples s to red  and locked (r 

Date o f  l abo ra to ry  custody 

Laboratory personnel t a k i n g  custody 

Remarks I 

7 130 183 
' A .  T &ar/ 

Remarks 

. . . . . . . . .  ............ _" . .  li .. ___ .... ~ . . . . .  . . .  , .. . .  
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GAS ANALYS I S  DATA FORM 

Date 7/.??jF7 Run no. dnlg Operator 

Sample type: s ingle-point  o r G G 3  grab o r  k r a t 3 '  

Analyt ical  method d/?sT Comments A M ~ / ~ U T  Qz 20. Y 

0;L 

7CI.61 

// 
aa.3076 // 

- 100 - (% co2 + % 0 + % CO) p/ 
L , . S O S L  

% N2 

-d - 0.440 (%to2) + 0.320 (% 02) + 0.280 (% N~ + % co) = a8 - 8 13 
Net % O2 = Reading 2 - Reading 1 

Net % CO = Reading 3 - Reading 2 

a 

. ... . . . .. . . . . -. .-. . - . ._ . .... . -.., - , ...... .,... ~. . .. . .. 
. .  . .  . .  ... :. . , :  . , .~ . .  ... 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plan t ,  ~E.SSE MokE * 40 
Sample l o c a t i o n  #Z D&YF eR7k/  C Run number 3 

Sample da te  7 I&+ 
.Sample recovery pe rson&Kd€ i .U IGL  Recovery da te  

F i l t e r ( s )  number 9a3 9 

MOISTURE 

I mp i nqe r s  1 54 S i l i c a  qel 

F ina l  volume (wt) cm m l  (9) F i n a l  w t  367 g 9 

Net volume (wt)  54 mi>) Net w t  I ?  9 9 

I n i t i a l  volume (wt) lo0 m l  (9) I n i t i a l  w t  360 g 9 

To ta l  mois ture 71 9. 

Color o f  s i l i c a  gel  

Desc r ip t i on  o f  impinger water  c *  

RECOVERED SAMPLE 

seal ed7t- 
Blank f i l t e r  con ta iner  number 

F i l t e r  con ta iner  number OOb Sealed 

Desc r ip t i on  o f  p a r t i c u l a t e  on f i l t e r  e K - k N L e [ Y  [le&.+ 

Acetone r i n s e  L i q u i d  l e v e l  
con ta iner  number 0 0 5  marked? 

Acetone b lank  L i q u i d  l e v e l  
con ta iner  number marked? 

Samples s to red  and locked 

Remarks 

Date o f  l abo ra to ry  custody 7 I3ola7 
Laboratory  personnel t a k i n g  custody - PI% T a v b  
Remarks 

I 
. I  . . . . . . . . . .  ..... ___.:.~ ........ i _  .................... . . . .  
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Sample 
point 

GAS ANALYSIS DATA FORM 

%hour % co2 % 02 % c o  
clock t ime Reading 1 Reading 2 Net' Reading 3 Net " 

p/: ry os0 d B . 5  2Qlr JQ#.5 0,o 

Plant  -\J-aS,g /&' (E  Samp 1 e I ocat  i in +5 57;4 c I< 

Date 7/rW/r7 Run no. rdc) 'LC L 

a< C#i?-CK 0.d 

Sample type: 

Analytical method . ?- 

a 
Net % O2 = Reading 2 - Reading 1 

Net % C O  = Reading 3 - Reading 2 

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  ......... 
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SAMPLE RECOVERY AND INTEGRITY DATA FOSM 

Plan t  T~esse No r r c  d-sm Sample date ? k q  /b7 

Sample recovery person ~ Z ~ ~ \ G A U G L - ~  Recovery date 7/2?/b.> 

Sample l o c a t i o n  *L ~ , n c  \ brref Run number 3 

Fi  I t e r  (5 )  number 927b 

zs MOISTURE 

Imo i naers 13b  S i l i c a  qe l  

F ina l  volume (wt) 1 5 s  m l  (9) F i n a l  w t  272.8 g 9 

Net volume (wt)  Net w t  z2.e g 9 

I n i t i a l  volume (wt) c w  m l  (9) I n i t i a l  w t  7s- g 9 

Tota l  mois ture 

Color o f  s i l i c a  gel  

Descr ip t ion  o f  impinger water 

- 
RECDVEaED SAMPLE 

Blank f i l t e r  con ta iner  number Sealed 

F i l t e r  con ta iner  number 

Descr ip t ion  o f  p a r t i c u l a t e  on f i l t e r  

002 Sealed / 

L i q u i d  l eve l  Acetone r i n s e  
conta iner  number 
Acetone b lank  L i q u i d  l e v e l  
conta iner  number 

Samples s to red  and locked J 
Remarks 

003 marked? / 

ma r ked ? 

Date o f  l abo ra to ry  custody 7/4n k7 
Laboratory personnel t a k i n g  custody /LI . T z w / ! n v  
Rema r ks 

. 

. - _ .  . .  . 

. .  
.. , . . . . . . . . .  ~ . . ,  . . . . . .  . -: : . . .  . .  ,. 
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GAS ANALYS I S  DATA FORM 

Net % O2 = Reading 2 - Reading 1 

Net % CO = Reading 3 - Reading 2 

a 

. 

. . . . . . . . . .  .......................... . . . . . . . . . . .  , . . . . . .  . .  ..... _i_ ... 
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RFW Number Client 

Date of Report: 8-8-87 
Client: Jesse Morie 

TABLE I1 

EPA Method 7A: NO, 

Date Date 
,D. Collected Analvze 

8707-951-0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 

NO, Blank 009 
N 2077m1 011 

3 2111ml 015 cz; D 2097m1 016 
NO, 7 2103ml 021 

E 2oaam1 022 c:: 5 2093m1 023 
NO, 4 2095m1 024 
NO, M 2080ml 031 

W 2062m1 032 c:z 2 2095ml 033 
NO, n 2090ml 034 
NO, A1 2059m1 035 
NO, HQ1 2093ml 036 

7-29-87 
7-29-87 
7-29-87 
7-29-87 
51-29-87 
7-29-87 
7-29-87 
7-29-87 
7-29-87 
7-29-87 
7-29-87 
7-29-87 
7-29-87 
7-79-87 
7-29-87 
7-29-87 
7-29-87 

7 - s - 8 7  
7-31-87 
7-31-87 

7-31-87 
7-31-87 
7-31-87 
7-31-87 
7-31-87 
7-31-87 

7-31-87 

7-31-87 

7-31-87 
7-31-87 

7-31-87 

7-31-87 

7-31-87 

7-31-87 

NO Concentration 
,In Totaluq- 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
<2 5 
<25 
<25 
<25 
<25 
<25 
<2 5 
<25 
2% 

 NO^ Concentration 
RFW Number Client I.D. ,in mu/DSCM 

8707-951-0260 BO2732 
0270 BO1409 

892.9 
893.4 

..,. . ,. ... _... -... . . .. .. , . . .. . . . . .  . .  .~ . .  . .  . .. . .  ..., 
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APPENDIX D 

SAMPLE CALCULATIONS 

morie.810 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... . .... ......-. r-F .... - I _ - - - r  . i :  . .  . , .  . .  . .  , 
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NJ ATN 1 ‘ 7 .  

Test Run No. Or\& Test Date 7-37-87 

1. Volume of d r y  gas sampled a t  standard c o n d i t i o n s  70 0 F, 29.92 in. Hg), dscf  

’m (s t d  1 

Where: 
sa.aLt 

‘m(std) = Volume o f  gas sample measured by the  d r y  gas meter, 
cor rec ted  to  standard cond i t i ons ,  dscf .  

’m 
= Volume o f  gas sample measured by the d r y  gas meter 

a t  meter cond i t i ons ,  dcf .  - Barometr ic pressure,  in .  Hg. ‘b 

L H  - Average pressure drop across the o r i f i c e  meter, 
- 

in. HzO. 

= Average d r y  gas meter temperature, OF. 

Y = Dry gas meter c a l i b r a t i o n  . factor .  

17.64 Factor  t h a t  i nc ludes  r a t i o  o f  standard temperature 
(530OR) t o  standard pressure (29.92 i n .  Hg), O R / i n .  Hg. 

13.6 = S p e c i f i c  g r a v i t y  o f  mercury. 

2. Volume of water vapor i n  t h e  gas sample c o r r e c t e d  t o  standard cond i t i ons ,  s c f .  

- 1 -  
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Where: 

'w(std) 

wc 
V 

w 

0.04707 

ws 9 

0.04715 

... 

3. Moisture content.  

Bws 

Bws 

B W S  

Where: 

Volume of  water vapor in  the gas sample cor rec ted  t o  
standard cond i t i ons ,  sc f .  

Volume o f  l i q u i d  condensed i n  impingers, m l .  

Weight o f  water vapor c o l l e c t e d  i n  s i l i c a  ge l ,  g. 

Fac tor  which inc ludes the dens i t y  o f  water 
(0.002201 Ib/ml) .  the molecular weight o f  water 
(18.0 Ib/ lb-mole).  t he  i dea l  gas constant 

temperature a t  standard cond i t i ons  (528OR) .  abso lu te  
pressure a t  standard cond i t i ons  (29.92 i n .  Hg), f t 3 / m l .  

Fac tor  which inc ludes the molecular weight o f  water 
(18.0 Ib / lb-mole) ,  the ideal  gas constant 
i21.85 ( i n .  Hg)( f t3) / ( lb-mole)(OR):  , abso lu te  
temperature -a t  standard cond i t i ons  (528'R). abso lu te  
pressure a t  standard cond i t i ons  (29.92 in.  Hg), and 
453.6 g/ lb ,  f t 3 /g .  - 

21.85 ( in .  Hg) ( f t3 ) / ( lb -mole) (OR) ;  abso lu te  

'w (s td )  

'w(std) + 'rn(std) 

3.2 
3.1- + 5a.ar 

I 0.058 

Propor t i on  of  water vapor, by volume, i n  the gas 
S t r e a m ,  dimensionless. 

4. Hole f r a c t i o n  o f  dry  gas. 

'd ' - Bus 
E 

Hd P 1 - . O S 8  = 0.q.l.a 
Where: 

'd = Hole f r a c t i o n  o f  d r y  gas, dimensionless 

- 2 -  
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5. Dry mlecular weight of gas stream, lb/lb-mle. 

"d 0.440(% toZ) + 0.320(% 02) + 0.280($Nz + % CO) 

= (0.440 x 0.0 ) + (0.320 ~10.3) + (0.280 (79.3 + 0.0) "d 

= a8.8 
Where: 

"d 
%to2  = Percent carbon dioxide by volume, dry basis. 

= Dry molecular weight, Ib/lb-mole. 

202 = Percent oxygen by volume, dry basis. 

%N2 = Percent nitrogen by volume, dry basis. 

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

0.440 - Holecular weight of carbon dioxide, divided by 100. 

0.320 = Holecular weight of oxygen, divided by 100. 

- 

0.280 = Holecular we.ight of nitrogen or carbon monoxide, 
divided by 100. 

6. Actual molecular weight of gas stream (wet basis), lb/lb-mole. 

NWS = (MWd x Hd) + 18 ( 1  - Hd) 
NWS = (28 .8% 0.tllta) + 18 ( 1 - .via ) 

= a8.a 
Where : 

= Holecular weight of wet gas, lb/lb-mole. Hw 5 

18 = Holecular weight of water, lb/lb-mole. 

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

I' = 85.49 x tp x ( .ZF) avg. x 

- 3 -  
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D 'r, 

P 

Where: 

'li 
85.49 = 

P Average gas stream v e l o c i t y ,  f t / sec .  

P i t o t  tube constant,  f t /sec x 

I '  [ ( 1  b / l  b-mo le) ( in.  Hg) 
(OR) (in. H20) 

P i t o t  tube c o e f f i c i e n t .  d inensionless.  

Absolute gas stream temperature, OR. - T,,OF + 460 

Absolute gas s tack  pressure,, in.  Hg. = Pb + ' s t a t i c  

V e l o c i t y  head o f  stack gas, in .  H20 
13.6 

8. Average gas stream vo lumet r i c  f l o w  r a t e  a t  ac tua l  cond i t i ons .  wacf/hr. 

Qs ( a c t )  E 3.600 x v s  x As 

= 3,600 x 72.3 x 13.5 = 3 5 I 6,000- bo 
I 

Where: = 58600. uacf/fi;e 

= Volumetr ic f l ow  r a t e  o f  wet s tack  gas a t  ac tua l  
cond i t i ons ,  wacf/hr. Qs ( a c t )  

2 
A S  = Cross-sectional area o f  stack, f t .  

Average gas stream d r y  vo lumet r ic  f l o w  r a t e  a t  standard condi t ions,  dscf /hr .  9. 

Where: 
99 800. .sc.+.,~~ 

E Volumetr ic f low r a t e  of dry  stack gas a t  standard 
condi t ions,  dsc f /h r .  Qs (s td )  

- 4 -  
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10. l s o k i n e t i c  v a r i a t i o n  c a l c u l a t e d  from in te rmed ia te  values, percent.  

I 

- 17.251 x 5 q ~ .  ra.aq = 9 9 .  - I 
72-3 x 80. x30.0 x.qrax ( -181 12 

Where : 

1 = Percent o f  i s o k i n e t i c  sampling. 

e Tota l  sampling time, minutes. 

Dn = Diameter o f  nozzle,  inches. 

1 7 . 3 2 7  = Factor which inc ludes standard temperature (5300~) 
standard pressure (29.92 in.Hg1, the formula f o r  
c a l c u l a t i n g  area of c i r c l e  D ,, , conversion of  

square f e e t  t o  square inches (144). conversion of 
seconds t o  minutes (60).  and conversion t o  percent 

11. P a r t i c u l a t e  concent ra t ion ,  gr /dscf .  

= 15.432 x nt 

C l  "m(s td )  

C l  

Where: 

= 15.43: x . o ~ a ~  = 0.0033 
53-q 

= P a r t i c u l a t e  concent ra t ion ,  gr /dscf .  

= 
C l  

nt 
Tota l  weight o f , p a r t i c u l a t e  caught by t r a i n ,  g. 

15.432 = Conversion f a c t o r  o f  gr/g. 

12. P a r t i c u l a t e  concent ra t ion ,  gr/wacf. 

c2 

Where : 

C 2  = P a r t i c u l a t e  concen' t rat ion.  gr/wacf. 

- 5 -  
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13. P a r t i c u l a t e  mass emission ra te ,  Ib /hr .  

PMRt 0.000142857 x C 1  x Qs(stdl  

- 0.000142857 x .OD37 x a / t \ B ~ o o o -  1 -  5 8  
Where: 

PMRt = P a r t i c u l a t e  mass emission r a t e .  Ib /hr .  

0.000142857 - Conversion f a c t o r  r e l a t i n g  gra ins  t o  pounds 
(7,000). Ib /gr .  

14. Conversion Factors:  

From To H u l t i p l y  by 

in.  m. 
ft .  m. 
f t . 2  m. 2 
f t . 3  m. 3 
g r / f t . 3  g/m. 3 
1 bs/hr. g/hr. 

25.40 
0.3048 
0.092903 
0.02831 7 
2.28833 

453.59 

Temperature 

OC = 519 (F-32) 

OR = F + 460 

K = C + 273 

0 

0 0 

- 6 -  
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= sanple w l e  at  standard mrditions of 68% and 29.92 in. HS 
(a?. basis), ml. 

V O l ~  of flask and m v z ,  ml. 

V O l ~  of absoIbing soluti.on, 25 m l .  

%c 

Vf 

"a 

Pf 

P. = In i t i a l  absolute pressure of fldsk, in. Hg 

Tf 

Ti 
17.64 = Factor jndtldes ray If stardad temperatw (528%) to stardard 

= 

= 

= F i n a l  -lute pressure of €lask, L! €Ig 

I. 

= F i n a l  absolute tanperatw of nksk, of. 
= 3 d t h . l  absolute tanperature of flask, %. 

presnrre (29.92 in. Eg), .-/in. Hs 

. . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . .  . . . .  . -. - . . . . . .  . .  . .  
, .  
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. . . . . . . . .  .... 
. .  . . .  . .  . .  

. .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  , <  

. ~. . : - .  , .  

3 .  sample amcentration, pp/v as No2 

pp NO2 = 0.5228 x C - 0.5228 x 131 = < 69.  
%ere: 0.5228 = -h factor fxUtl u g / h  to &V 

I .  sample amcentration, Ibs/drf as NO2 

c = p p n x  M 
385.1 x 10‘ 

mere: 

M Wlecular WigIlt  Of NO2 

. . . . . . . . . . . . . . . . . .  ........ . . . . . . .  .... . . . . . . . . . . . . .  . . -  . .  . . .  . : 1 * . . . . ,  . .  . .  . .  
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APPENDIX E 

EQUIPMENT CALIBRATION RECORDS 

morie.810 
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METER BOX CALIBRATION DATA AND CALCULATION FORM - l4Cn 114 
Nu 72- f& 

Meter Box Number 

r o m e t r l c  pressure,  Pb 30.d In. Hg C a l i b r a t e d  by 

-~ 
. Vw P b ( t d  + 460)  

AH 
d b  r3.6 - AH 'i = v (P + '  ) ( t w  + 4 6 0 )  JH * 

in.  13.6 
420 

~ 

4 . O  I 0 * 2 9 4  I 
a If t h e r e  i s  o n l y  one thermometer on t h e  d r y  gas meter, r e c o r d  t h e  tempera ture  under td. ' 

. . . .  .............. ... ................ . . . . . . .  ... ........... . . . . .  ..... . . . .  . . .  . . . . .  . . ,  
.- 

. .  
. .  ,~ , ,., , , . .  ~.,.. 

.* , . 
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~ 

O r i f i c e  
manometer 
s e t t i n g  

(AH), 
i n .  H20 

J 
HET'R DOX CALIDRATIOII DATA A N 0  CALCULATION FORM 

/vl. 7,-. <I ./<I 
/L% ,/@a /, !.cn?2 aJ 

Date -? r 1 9 8 7  t l e t e r  Box Number eG1 

Daromct r ic  p ressure ,  Pb = $'I 32 i n .  Hg C a l i b r a t e d  by A*, ~ L & / /  

Gas volume Temperatures 

W e t t e s t  Dry gas Wet t e s t  Dry gas meter 
meter  meter meter  I n l e t  O u t l e t  Avga T i m  

(VW)  I (vd)v (t,.,), (w i ) '  ( t d O ) ,  ( t d )  ( e ) ,  

F 0 f t 3  f t 3  OF ' 

AH, 
in. 
H20 

4.0 10 

AH 
13.6 
- 
I 

0.5 0.0368 
~ ~ 

1.0 I 0.0735 

OF I OF I min 

Vw P,(t, + 460) 

+ 460) 
y -  I = A H  

'd('b + 13.6) ( tw  

I 

0.0317 AH 
I Pb ( td  + 460) 

AH?. = 

a If t h e r e  i s  o n l y  one thermometer on the  d r y ' g a s  meter, r e c o r d  t h e  tempera ture  under td. 
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u c 
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% 
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0 
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STACK TEMPERATURE SENSOR CALIBWITIOH DATA FORM 
.. I 

e+ 
* 4 /29/87 Therrnocoupl e number -6 Date 

/ . Ambient temperature O F  Barometric pressure p7.33 i n .  Hg 

Cal ibraior 7- Reference: mercury-in-gl a s s  Y a .  , 

Reference 
point 

number 

300 *f 

a Source 
( spec i fy  

ICE t%+n 

-.- 

Reference 
thrrnlometer 
temperature, 

10 

32% . 

Thrrntocoupl e 
potenti  onletel 
temperature, 

'F 

3a0t= 

- --  - .  - . _ _  - 
5l 

Temperatur 
difference, 

% 

0 '  

Type of cz l ibrat ion system 'used. a 

jref temp, 'F + 459.67) - (test the-mom tema, @F+ 459.613 looL1.5%. 
x e f  temp, cF + 459.67 

. . . . . .  . -. . . . . . . . . . .  ..~. . . ~  .,.-, ..................... ~ . . . . . . . . . .  ~ ....... . .  . I  . . . .  . . . .  . .  .., .,.,,. . '.'7.'.ZV7 
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T i P E  S PITOT TUBE INSPECTION DATA F0Rl.I 

4 7 b 7  /&be 15 
no P i t o t  tube assembly l e v e l ?  J yes  

P i t o t  tuhe openings  damaged? y e s  ( e x p l a i n  below) / no 

Y =  OZ O ,  e =  9 o , A = I JaOcrn ( i n . )  

z = A sin y = ,036 
0 cm ( i n . ) ;  c . 0 8  cm (<1/32 i n . )  

cm ( i n . ) ;  cO.32 cm (<1/8 i n . ) ,  

w = A s i n  8 = 

cm ( i n . )  - - 
Dt - e 

Yes C a 1  i b r a ti on re F i r  e d ? 

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . .  . . . . . . . . . . . . .  . . .  . . . . . .  1 I . . . , \  . .  . .  , . .  . .  
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NOZZLE CALIERATION DATA FORM 

Date 7L7dO 
: I  

i Nozzle d i a m t e r ,  inchesa 

Nozz 1 e 
i c e n t i f i c a r i o n  
nuzber 

Uhe re  : 

/&& 
- 

Calibrated by .. 

Y I 

C b I 
‘D, j Oavg 

= three d i f f e r e n t  nozzle diamters, inches; each diameter must be 
measured t o  nearest 0.001 in .  1 , 2 , 3  

a0 

AD = maximum d i f f e r e n c e  between any two diameters, inches. 
CD must be 2 0.004 in .  

nozzle diameter - average of D,, D2 and D C 

3‘  
= 

Davg 
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APPENDIX F 

WESTON PROJECT PARTICIPANTS 
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The following WESTON employees participated in this project: 

Richard B. Ruch 
Project Director 

Barry L. Jackson 
Project Manager 

Jeffrey O'Neill 
Section Manager 

Roy Rakiewicz 
Project scientist 

Jack Mills 
Laboratory Technician 

Ted Barker 
Project Technician 

Mike Taylor 
Laboratory Supervisor 

Emily Carfioli 
Laboratory 

econENVIRONomics Division 

econENVIRONomics 

econENVIRONomics 

econENVfRONomics 

econENVIRONomics 

econENVIRONomics 

WESTON 

WESTON 

Division 

Division 

Division 

Division 

Division 

Analytics 

Analytics 
Supervisor 
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