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INTRODUCTT

Pacific Environmental Services, Inc (PES) was retained by
Central Boiler Inc, to measure CO, and NOx emissions from a 21
MMBTU/HR boiler located at Candlewick Yarns, 711 Cinnamon Drive,
Lemoore, California 93245. The tests were conducted to determine
compliance with SJVUAPCD Authority to Construct No. C-233-1-0.

The object of the source test was to determine NO;, CO amd VOC
emissions under maximum load conditions with the boiler operating
on natural gas only. Instruments were used to determine the
concentrations of oxides of nitrogen, oxygen, carbon monoxide and
ROG on a continuous basis. PES conducted the test on April 21,
1993. The tests were performed by Steve Hernandez and Robert
Nguyen of PES. Mr. M. Dean High, Senior Vice President provided
guidance for planning and supervision purposes.

The unit tested was a Johnston Model PTFA-500 fire tube boiler
with a Johnston Low #@, burner assembly rated at 21.0 MMBTU/HR for
natural gas. The boller was equipped with a manual f£lue gas
recirculation (FGR) system (see Figure 1). The Authority to
Construct for this equipment can be found in Appendix A.
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Process Description

Candlewick Yarns operated two mills which receive bailed nylon
staple which is blended to produce the desired color and texture
combinations. It is then directed to a cording process which evens
the staple and brings it to a desired weight.

the staple is then spun into yarns and sent to ply twisting
where the desired thickness is gained. it is then reeled into
skeins and sent to heat setting where the yarn is heated to
approximately 270°F to gain a perminant (controlled) twist.

The skeins are then wound onto cones and sent to packaging in
preparation for shippment to customers.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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ST ODO

The sampling ports are shown in Figure 1. Since the test
location was 0.5 diameters upstream and 0.5 diameters downstream of
any disturbance, a total of 16 traverse points were measured (CARB
Method 1) . At each point the velocity head was measured using an S-
type pitot tube attached to an inclined manometer. Temperature was
measured with a chromel-alumel (type K) thermalcouple (CARB Method
2). Temperature was measured with a Fluke Model 52 Digital
thermometer (DTM) . Moisture was determined using CARB Method 4 at
each load condition tested (Figure 2). A stratification test was
performed using the oxygen analyzer prior to the start of testing
and all points were found within 0.3% oxygen.

FPor each test condition, CARB Method 100 was used to determine
the oxides of nitrogen (NOx), carbon monoxide (CO), carbon dioxide
- (CO,), oxygen (0,), and THC levels in the effluent gas from the
boiler. The concentrations were measured by using a Continuous
Emissions Monitoring System (CEMS) installed in a PES mobil
monitoring van. A schematic of this system is shown in Figure 3.

A Rosemount Analytical (formerly Beckman Industrial) model 880
- non-dispersive infrared analyzer was used to determine the carbon
monoxide concentration. A Rosemount Analytical Model 880 non-
dispersive Infrared Analyzer was used to determine the CO,
concentration. A Rosemount Analytical Model 755R Paramagnetic
Analyzer was used to determine the oxygen concentration. A Thermo
Electron Model 10 Chemiluminescent Analyzer was used to determine
- the NOx concentration. A J.U.M. Engineering Model VE-7 Heated THC
Analyzer was used to determine ROG. And CARB Method 25 using a
Vacuum Bottle (Figure 4) was used for methane determination which
wasgs subtracted from the THC for VOC determination. Specifications
for each analyzer are shown in Table 1. The output of the
analyzers was linearized by the manufacturers.

The monitoring train consisted of a 3/8-inch stainless steel
sampling probe, a 3/8-inch heated teflon sampling line, a sample
refrigeration system (operated at 40°F), a glass fiber filter in a
47 mm Teflon holder, a diaphragm vacuum pump, and a sample
distribution manifold. The distribution manifold was equipped with
- a series of 5-way valves with flow meters (rotometer style). One
flow meter acted as a bypass, and the others were connected to the
individual analyzers. The output of each analyzer was logged 60
times per minute with a Yokogawa Model 2400 multi-channel strip
chart recorder. The recorder monitored the output of the CO, CO,,
O,, NOx and stack temperature on channels scaled specifically for
- each component.

~ PACIFIC ENVIRONMENTAL SERVICES, INC.
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Stack 9. Metering Vaive
Probe 10. Sealed Pump (Leak Free)
Impinger with 100 mL D! water 11. Vacuum Gage
Impinger with 100 mL DI water 12. Bypass Valve
Empty Impinger 13. Dry Gas Meter
impinger With Silica Gel 14. Orifice Plate
Ice Bath 15. Inclined Manometer
Filter for Pump 16. Temperature Indicator

CARB Method 4 Sampling train
Figure 2
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Sample Probe

Orifica Gage

Needie Valve

HREN

Shut Off Valve

Midget Impinger
(Water Knockout)

[
Vecuum Gage
(1 @ (0-30" Hg)

lce Water

12 Liter Cylinder

CARB Modified Method 25 Sample Train
Figure 4
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T . Cont tor Specifications

NO, Chemiluminescent Analyzer - Thermo-Electron Model 10A

Response Time 1.5 sec - NO, 1.7 sec - NO,

Zero Drift ' + 0.5% after warm up (30 min)
Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration NO/NOx

+ 1% gas was used.

Output NO 0-5.0 Vdec (scaled 0-50 ppm)
NOx 0-0.5 Vdc (scaled 0-50 ppm)

02 Paramagnetic Analyzer - Beckman Model 755R

Response Time 2 Sec

Zero Drift + 1% of full scale

Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration 02

+ 1% gas was used.

Output 0-1.0 Vvdc (scaled 0-25%)

CO/CO2 Infrared Analyzers - Beckman Model 880

Response Time 2 gec.

Zero Drift + 1% of full scale

Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration CO

+ 1% gas was used.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Table 1 Continuous Monitor Specifications Cont’d

CO/CO02 Infrared Analyzers - Beckman Model 880 Cont‘d

Output

0-1.0 Vdc (scaled 0-100 ppm CO)
0-1.0 Vdc (scaled 0-20 % CO,)

ROG Heated Hydrocarbon Analyzer - J.U.M. Engineering Model VE-7 FID

Analyzer
Response Time
Zero Drift
Span Drift
Linearity

Accuracy

Sensitivity
Range Chanbe Consistency
Oxygen Synergism

Output

Sample Flow Rate

PACIFIC ENVIRONMENTAL SERVICES, INC.

0-95% in less than 1.2 Seconds
+ 1% of Full Scale in 24 Hrs
+ 1% of Full scale in 24 Hrs
+ 1% of Full Scale

Derived from the Calibration Gas
+ 1% gas was used

1 ppb
Less than 1% Full Scale
Less than 2%

0-10.0 Vdc Scaled:

R, 0-10 rpm as C,
R, 0-100 ppm as C,
R, 0-1,000 rpm as C;
R, 0-10,000 ppm as C,
Ry 0-100,000 ppm as C,

3 Liters/Minute
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Prior to the source tests, the suction side of the monitoring
system was leak-checked at 20.5" Hg vacuum with no loss in 5
minutes, and the sampling bias of the system was determined by
introducing CO, CO,, O, and NOx span gas blends at the tip of the
sampling line. A comparison of the analyzer responses was made
between the span gas introduced at the sample line tip and the span
gas introduced directly to the analyzers to ensure a differential
of less than 5%. Since all analyzers were left on line during this
procedure, a cross interference check was accomplished at the same
time. The analyzers were spanned at a point between 20% and 90% of
full scale before and after each test run NBS traceable calibration
gases, and with a zero grade nitrogen. Table 2 lists all the gases
used and Apendix C contains copies of the certifications.

Readings from the continuous monitors were permanently
recorded on the multichannel recorder and a back up data logger
(Rustrak Ranger II) was used. Average gas concentrations were
obtained by numeric integration of the area under the curves on the
stripchart using time intervals of two minutes. The average strip
chart readings were then corrected using the averages of the
initial and the final zero and span calibrations. The average zero
and span calibrations were determined using the following
equations:

z, - Z,
z, = + Z,
2
8, - S:.
S.- +Si
2

Where:
Z,, S, = average zero or span strip chart divisiomns.
Z,, S; = final zero or span strip chart divisions.

Z,, S, = initial zero or span strip chart divisions.

10
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Table No. 2 alibration ses

Gas Composition  Use: Cylinder Certified Analysis
Serial No. Accuracy = Date

Nitrogen Zero Gas ALMO 27878 Zero Grade N/A
11.0% O, Span Gas IL 2572 + 1% 4-08-93
50.0 ppm CO
11.0% CO, Bal N,
19.1% O, Span Gas AAL 13428 + 1% 6-02-92
75.5 ppm CO 5-17-93*
18.0% CO, Bal N,
22.5 ppm NO Span Gas ALMO 27851 + 1% 3-19-93
22.8 ppm NOx exp 3-94
Bal N,
40.1 ppm NO Span Gas AAL 18076 + 1% 4-24-93
40.7 ppm NOx
Bal N,
80.0 ppm CH, Span Gas ALMO 14380 + 1% 2-14-92
Bal Air :
7.99 ppm CH, Span Gas AAL 7535 + 1% 9-11-92

Bal Air

* Recertified Gas

11
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The following equation was then used to determine corrected
gas concentrations:

c'.- = (c- - Z‘) X

Where:

C, = measured gas concentration from strip chart.

o] = effluent gas concentration.

C, = span concentration.

The following calculation was used to correct to 3% ,,:

Civoz = =
20.95 - Ciu0
Where:
Cyvoz ™ gas concentration corrected to 3% 0,.
Cgesoz = Mmeasured O, concentration.

12
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TEST RESULTS

The 3 thirty minute tests were conducted with the boiler using
natural gas and running at high fire.

The results of each test are presented with all relative data

with the monitored and corrected concentrations. Table 3 details
the results for natural gas.

13
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Table No. 3 natural gas

FGR: 50% open 541 DSCFM (FGR)
PGR,prurn 16% 3,380 DSCFM (EXH.)
Condition: 95% of load capacity 19.8 MMBTU/HR
Fuel: natural gas 18,334 cfh
RON 1:
Pollutant Units Measured Corrected Lbs/Hr Allowed
(to 3% 0,) (1bs/hr)
NOx PpPm 27.5 25.9 0.66 0.92
co PPM™ 6.9 6.4 0.10 0.73
voc PPm 0.03 0.001 0.0002 0.06
RUN 2:
Pollutant Units Measured Corrected Lbs/Hr Allowed
(to 3% 0,) (1bs/hr)
NOx ppm 28.5 26.8 0.69 0.92
co Ppm 11.8 11.1 0.17 0.73
vocC PpPm 0.4 0.4 0.0025 0.06
o, % 1.8
RUN 3:
pollutant Units Measured Corrected Lbs/Hr Allowed
(to 3% 0,) (1bs/hr)
NOx pPpm 28.9 27.2 0.70 0.92
co pPpm 4.1 3.9 0.06 0.73
voc ppm 1.5 1.4 0.0095 0.06
0, % 1.9
Averages
pollutant Units Lbs/Hr Allowed
(lbs/hr)
NOx pPpm 0.68 0.92
co ppm 0.11 0.73
voc ppm 0.0041 0.06
0, % 1.9

14
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ITY AS UALITY C OL

Source tests are performed to determine the types and amounts
of pollutants emitted by a source. Information from this source
test program may be used for obtaining permits, evaluating control
equipment performance, updating emission inventories, and
determining compliance with present and future emission
regulations. For these purposes, reliable data are required. PES
provides this reliability by using the following work practices:

Sample Handling and Conditioning

Quality control procedures used during this test included the
use of non-reactive 316 stainless steel or teflon tubing and
fittings throughout the system. Pre-test and post-test leak checks
were made pulling a vacuum of 19.5" Hg at the beginning and 20" at
the end of the testing day. Bias checks were made and found to be
within tolerance. Zero and span drift errors were minimized by

using average zero and span values to correct the data. A
refrigeration unit was used with the pump down stream of the
conditioned sample gas. All instrumentation was continuocusly

monitored and checked to insure data reliability during all sample
runs.

Calibration Gases

All calibration gases used were + 1% accuracy and provided by
Scott Specialty Gases in San Bernardino, Ca. All instruments were
run for 4 hours prior to testing to insure proper operating order.
Certifications for the gases are located in Appendix C.

Use Of Standard Test Procedures

CARB Methods 1 and 2 were utilized to determine the flow rate
and CARB Method 100 was used to determine the NO,, CO, O,, and VOC
emission rates. CARB Modified Method 25 was used for methane
determination and subtracted from the THC concentration measured.
And CARB Method 4 was used to determine moisture.

A procedure must be thoroughly studied under various
conditions in order to be designated as a CARB Method. Results of
many executions of the procedure are compared to demonstrate
accuracy and repeatability before adoption of the procedure as a
source testing method.

15
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Use Of Trained Test Personnel

Because of the complexity of typical source testing methods,
testers should be trained and experienced with the test procedures
in order to assure reliable results. PES personnel have had
professional training and routinely conduct source tests.

Knowledge Of Source’s Operation

The source testing team should have sufficient knowledge of
the process to be tested in order to properly document the process
parameters during the tests. Without documentation of the process
parameters used, results are much less meaningful. PES has
experience with boiler operations and is familiar with the
processes.

Equipment Maintenance and Calibration

Use of properly maintained and calibrated test equipment is
essential for minimizing systematic errors in results. All
sampling devices are constructed, maintained, and calibrated as
suggested in the CARB Source Testing Manual.

Thorough Record Keeping

All data relating to the operation of the sampling train was
immediately recorded to ensure that it was not 1lost or
misinterpreted. Any unusual occurrences in the process operation,
unusual test instrument readings, or any other items that could
affect the test results were also noted.

Use Of Standardized Data Reduction Techniques

Data reduction was accomplished by the use of step by step
calculation sheets which are included in Appendix B.

16
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San Joaquin Valley
Unified Air Pollution Control Distric

AUTHORITY TO CONSTRUCT

PERMIT NO: <€233-1-0 ISSCANCE D.TE: 1029792

LEGAL OWANER OR OPERATOR: CANDLEWICK YARNS o
MAILING ADDRESS: 2.0. 36X 70 a?’
LEMOQORE, CA 93245 «

- - —, —e L eme
@ | iy ¢ Lt o o g - -
. o —— . =4 o neme mett Sascer

LOCATION: 711 CINNAMON DRIVE, LEMOORE v

EQUIPMENT DESCRIPTION:
JOHNSON MODEL PTFA-5C0 BOMLER WITH ONE INDUSTRIAL COMBUSTION IMMBTU MODEL LONG-2522 LOW N(
NATURAL GAS FIRED BURMER WITH FLUE GAS RECIRCULATICN.

CONDITIONS

1 - o zir contaminant shall be discharzed into the atmospherz for a penod or pencds aeg-ecaL mor
than 3 minuies in any one hour whick is as dark as or darker then nge.mann or equivalsnt 20%
opacity.

2 - The Doier shall be fired on natural gas only.

3 - Natural Gas consumption shall not exceed 504,000 SCF per day.
4 - The 1lue gas recirculation system shail b

¢ eoperaied in accordance with the manuiacirs: s Sirscion:
whenaver the boiler is operating.

“h

i concentration of nitrogen oxides in the exhaust shall rof excesé 30 ppmdv comrexed 10 0 % oxygen
a/erzged over any one hour peried.

TCONDITIONS CONTINUE ON THE NEXT PAGE)

3 NCT a PERMIT TO OPERATE.  Approval or deqiai of 2 PERAIT 70 OPERAT ,1.. Bonads sty an o snting

-t d

x.' ket (D equipmeat zas Bean comstnuctad in wicaodiace with the 2 agproved pias, <psc’ alioz itinar oF his
_'.;;: 2o Uonstniet, and o Jetermune if the oinssat 2an be o eperat s in wompliancs w L a4 Riler g Regulations of
..wu. Vacey Umified Alr Bollutioz Conirnd District. ¥1Es ‘3" NSTIFY THE DISTRICT OCHDL SANCE DIVISION
-i0e0 WEEN CONYTRUCTION OF THE SOUIRMENT 15 CTQ?.;EL:"'ED, Undens conuiractios 1as commientog
i 30, this Authorty o Coasizuet expirs and ..cp'iraﬁ'ﬂ k2l be capceliod mac vears fronn dhe date of
2. Toe applivant is respensible for compliiay for uil lav s, ordinaicss and regulaticas of any sber [T-emnmegm! agapeiss

which ey partaiz i tne ahove equipmant.

““'“‘5‘\ EYECUTIVE DIRECTOR/2 PCG
Al
\ “{

= :';".' L REDD SOTCR OF PERMIT SERVICES
- JEellm 1B Tushumrs T 2L L T Tl et s AT
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CONRTINUED CONDITIONS FOR (-233-i-) Page: 2

6 - A zource 2t “tall be zorfoumec to dogument ectuel emissions reductions 132 Cprmonipais compliance
within 90 days »f the serup of the boiler. S e Y
Ao e =Y

D
(3]
I\l’

= 7-The source test shall be performed oy a guilified contractor according 1o & texr plarn submined ¢

the District for xpproval 2t lsast 30 days prior w tne test date.

8 - Records of the fuel usage for the boiler shall be mainwined for & period of &t leust two years and
made avaiiable 1o the District upon reqt est,

9 - Records of the monthly fuel usage shall be submit & to the Distriet by March i, of the following

year. FepRasry (715 To FEBEIRRY 944

10 - The emissions of Nifrogen Oxidas from the boiler shall not exceed 0.52 Tv/Hr or 22.2 th/ d'g "\‘\,

H--—The smissons-of PM1S from e boiled sna.h not xcéed 0,03 157Hr. or 0.8 Inv/day. ? | g -
12 - The emissions of VOC from this boﬂct shall not exceed 0.06 Ib./Hr or 1.4 b day.

13 - The emissions of carbon monoxide from the boiler shall not *xceca 0.73 Ib’Hr. or 17011 lb/ﬂd))

14 - Al! air pollution control equipment ¢ shall bc meur't..x xed in good operating cordition.

15 - Permit No. 7954D and 7954E for the two boﬂcrs b..mg rcplaccd shall be surrendersd prior w starup
of the boiler, :

Rk
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13.6

of Symbols:

cross-sectional area of stack, ft?

cross-sectional area of nozzle, £t2

water vapor in gas stream, proportional by volume
pitot tube coeficient

percent of isokinetic sampling

dry molecular weight, 1lb/lb-mole

molecular weight of stack gas, lb/lb-mole
barometric pressure at the sampling site, in. of Hg
stack gas pressure, in. of Hg

stack volumetric flow rate , actual condition acfm
stack volumetric flow rate, standard conditions dscfm
average dry gas meter temperature , R = 460 + °F
average stack gas temperature, R = 460 + °F

total volume of liquid collected in impingers & silica
gel, in ml

Volume of gas sample as measured by dry gas meter, dscf
Vm corrected to standard conditions, dscf

volume of water vapor in gas sample corrected to
standard conditions, scf

stack gas velocity, ft/sec
dry gas meter calibration factor

average pressure differential across the orifice meter,

total sampling time, in minutes

specific gravity of mercury

PACIFIC ENVIRONMENTAL SERVICES. INC.
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 35" 200F
PLANT ___CANDIEWICE YAKNS g7
OATE Y-21-93
SAMPLING LOCATION HOILEL EXHAUST
INSIDE OF FAR WALL TO P ‘
OUTSIDE OF NIPPLE. (DISTANCE A) 27.5
INSIDE OF NEAR WALL TO " —_—
OUTSIDE OF NIPPLE. (DISTANCE B) 5.2 ]
STACK LD., (DISTANCE A - DISTANCE B) X
REAREST UPSTREAM DISTURBANCE g-a; 2 T row
CALCULATOR Mﬂn’VFB SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLMNS 2 AND 3 mmon‘r:;s
NUMBER OF STACK LD STACK 1.D. (TO REAREST 1/ INCHD) OISTANCE B (SU OF COLUNNS
] -
| 0.032 22" 3 55" 6:4 '
2 0. 105 22" 2% "S.S 7;4,'
3 0.194 Q" ‘f'/q S.s” ;.f .
o 0.323 22" 7% S.S" iQ 7z _
S 0.677 28" 14 75 <. S: 20 T/g”
6 0.806 22" 17 %4 [k 23 {.f i
7 0,895 22 19 % 5’ 25’
§ 0.96% 22" 21 % 5.5" 26 Yy
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PRELIMINARY VELOCITY TRAVERSE -
Plant: _(4NDiEW ICK YARNS 4
Date: Y-21-43 - o
Location: Boilcf CXHAUST - o.5p
Stack I.D.: ;2_2’, - NW
Barcmetric Pressure, in. Hg: _ R29.9%5 Pt Smplinq,O
Stack Gauge Pressure, in. H3O: - Location 35
Operators: 6 A o D - .
Pitot Tube I.D. Number: 160S — 45 - *
Texperaturs Readout I.D.: NUTELH Z A NE éw
Pitot Tube Leak Check: [o]4 Schematic of Traverse Point layout
Traverse| Velocity | Stack | Cyclonic Traverse| Velocity [ Stack | Cyclenic
Point |Head (4pg)| Temp. |Flow Check Foint |Head (Apg)| Temp. |Flow Check
Number | in. HoO0 |(Tq),°F|® from Null Number | in. H50 [(Te),°Fl® from Null
NE | 0 %S 236 | .33 33\
2 0.3 |32 < o.2% 33%
2 O.28 Ea 3 0.2 316
4 |o.2r |25 4 lo.zs | 255
s |o.2e |Z! S |oza |3s8
@ 0.-%0 363 A o. 50 B \
7 o3 o 7 o3y 132
Y |o.30 260 g 0.2 3 2-
AP = 0.20
T. =| [248F
Average Average
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SAMPLE RECOVERY DATA
Plant: CANDIE W ICK YARNS
Date: H-21-9%
Sampling Location: Brrref EXHAUT
Sample Type: SCAQMD Y./
Run Nuchber: OVE - ey Fiite
Sample Box Number: 1D
Claan-up Man: NGLY EN
Job Numbar:
Commants:
FRONT HALF
rilter Nusher:
Descziption of Filter:
MOISTURE
# #2 #3
Inpingers v
Pinal Volume: 728-% nl 585.9 =l 4926.6 =1
Initial Volume: ___580.2 ml 569.6 = 494.S =
Net Voluze: /Y8. 1 nl Ifr. 2 ®l K. | nl
Total HyO:
Silica Gel 4
Final Volume: 757 4 g g g
Initial Voluzse 746.5 g g 9
Net Voluze 0.9 g q _— g
Total Moisture: //SY. 2 mé)
\-—/
Description of Iapinger Catch: HE/

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: CANDLEWICK YARNS

Date: H4-21-93

Source/Sample Number: oy- - wicy riee

1. Vm(std) = (17.64)(Vm)(Y) [_"n_;L +$u/13.51]
T

Vm(std) = (17.64)( 39.40 )(0.98¢) [(29.95) + (/S /13 51]
( 549¢ )

Vm(std) = 2767 dscf.

Yolume water vapor collected (standard conditions).

i
(Gh

V(lo) = _ /88.2  condensate from impingers and selica gel.

VYw(std) = (0.04707) V¥(l0) = (0.04707)(/%%.2)
Vwistd) = __B.8¢c  scf.

Percent moisture, by volume.

Bwe = Yw(std) = ( 8.86 ) =  0./90
Vw(std) + VYm(std) (8.8¢0) + (37.67)

Bwe = __19.0% .

. Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(% COZ) + 0.320(% 02) + 0.280(% N, + % CO)

2

Md = 0.440 ( 9.5 ) + 0.320(1.9 ) + 0.280( 79 )

Md = 6.9 1 1b/1b-mole.

Ms = Md + Bwg (18 - Md) = (26.9/) + (0./90)(18 - 26.91)
Ms = 25.22 1b/1b~-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: __ CANDLEWICK YAPNS

Date: d-21-93

Source/Sample Number: onE - HieH Fige

5. Stack gas velocity average.

Vs{avg) = (85.49)(Cp) (VAP) avg\/_(_ﬁ)__
(Ps)(Ms) |

Vs{avg) = (85.49)(0.84)( 0. 55 ( 231 )
(29.95 V(2522 )

Vs{avg) = d4i. 42 ft/sec..

6. Stack volumetric flow rate, actual condftions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(H4.43)(2.c4 )
Qs = 4,563 acfm.

7. Stack volumetric flow rate, standard condftions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bwg) {;s)]
S

Q(std) = (17.64)(&SE3)(1 = 0.19) 2¢7.ﬁr]
{ g3 ;

Q(std) = 3 3¥0 dscfm.

8. Isokinetic variation.

31 = (K)| —{Ts){¥n(std))
(Ps)(Vs)(An)(8) (1 - Bwg)

%1 = (0.0945) ( 3( )
( ) ( ) ( ) ( ML - )

g1 = N/A g

PACIFIC ENVIRONMENTAL SERVICES. INC.
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FGR Flow data
Operators: N(—:’—LZXEAJ,/ HERNANDE 7 Date: 4-2—93
Test Site: __(ANDILEWICIK YARNS Client: CENTRAL Boilfft

Pitot readings using CARB Method 1 (modified):
Run 1: Load Tested: Hi¢H FiRE Fuel: NAT. GAS $FGRy, _350

1. 0.06 Temp. 244 5. 0.17 Temp. 252
2. p.os Temp. 249 6. 0-20 Temp. 3ss”
3. 0.07 Temp. 387 7. 6.2 Temp. AYA
4. 0.12 Temp. 3<Y 8. 0.2 Temp. 35
Age _0-3SY DScPM __540.7 SPCRppun  16:C Thiria 814 R
Run 2: Load Tested: Fuel: SFGR ey —_—
1. Temp. 5. Temp.

2. Tenmp. 6. ‘ Tenmp.

3. Tenp. 7. Temp .

4. Temp. - 8. Temp.

Aggu —______ DScFM SPGR... - T

Run 3: Load Tested: Fuel: $FGRype
1. Temp. 5. Temp.

2. Temp. 6. Temp.

3. Temp. 7. Temp.

4. Temp. 8. Temp.

Asre DSCFM SPGRpn — Tiria

PGR Pipe (I.D.) = _ 0" / 2 = radius/12 = rad’® X Pi = area (). 545
Diameters Upstream (A) 9" "‘ilgmeters Downstream (B) _28" 2.8/
Pitot Tube type and 8/N STANDARD Temperature Readout MNUTECH 2A

Hhere:
= Average square root of the "delta p"

Rt
FGRpeum = percentage of flue gas returned to burner.
$FGRope = FGR valve opening.
Ty v460 = Average Stack Temperature in °F —> R
DSCFM = Volume of gas measured in FGR line corrected

to dry gas standards.

PACIFIC ENVIRONMENTAL SERVICES. INC.




Q]

)
0}
)

1
0
0

Plant: _ CANDLEWICK YAKNS

Date: 4-21-93

Source/Sampie Number: eonc — WitH Fige (F(J—)

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) avg\J/_LI;L____
(Ps)(Ms) |

Vs(avg) = (85.49)(0.99)( 0.35¢ T
(29.95 1( 25.22)

Vs(avg) = 3.5 ft/sec..

6. Stack volumetric flow rate, actual conditfons (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(21.5 )(0.54S)
Qs = __J028.S acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(05)(1-Bws)‘ ips)]
s

Q(std) = (17.64)(/02%.5)(1 = 0.19) m_qy]
{ B’I’-/}

Q(std) = 54p.7 dscfm.

<M =
_— —~ 3\00
8. Isokinetic varifation. 22,50
21 = (K) (Ts)(Vm(st q))
(Ps)(Vs)(An)(B)(l - Bws)
31 = (0.0945) ) ]
( ) ( )( ) ( )(1 - )

3l = N/ A 2

PACIFIC ENVIRONMENTAL SERVICES. INC.



HYDROCARBON SAMPLING FIELD DATA

Project No.

o=

CLIENT: CAMDIEWICK YARNS / CENTRAL BOILER. Y4-2{-93
Sampling Location: BrILER _EXHAUST
fankK * 101 1O fos”
FlLowme ter # MR/19 6F77 ME 19
— Time a
(min) 22'4.:::% " Hg "H0 zgt';fn " Hg "o 2Y¥HL W Hg ¥Hy0
o 182:%  20.0 l.o 1330 29.7 |.0 14:21_20.0 1.0
5 13:00 __ R7.¢ 1.0 13:3¢ Q7.7 .o m:% 97§ lo
10 13: 06 A5 to IByp 257 l.0 M:3 249 .o
15~ ENY 1.9 (.0 [3.4¢ 3.7 Lo j4:3¢ 22,0 1.0
20 12:56__ |8.¢ 1.0 13:So_ QIS to 4w 190 Lo
X5 13:20___ |5 ¢ 1.0 3:Sy__ 9.4 o  mHe 1S.9 1.0
30 1%:2 1.7 1.0 19 16.S Lo :5§ J2.7 (.0
TANK |01
HAS A STicey
L € -
LEAK CHELK
Io) 13:2¢___[Q.7 0.0 Mo 16.4 o0 (4:53 127 0.0
Io 13:3¢__I12.7 0.0 20169 0.0 (503 (27 0.0

Pre Leak-check @ﬁ__

PACIFIC ENVIRONMENTAL SERVICES, INC.

Post Leak-check
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METHANE ANALYSES

Project No.: 4778.002

Client: Central Boiler / Candlewick Yarns

average total area of calibration gas

Pbar = Rn(v)

CH, (ppm) = C; x average total area of sample

Concentration of CH, corrected (ppm) = CH, x D,

PACIFIC ENVIRONMENTAL SERVICES, INC.




Project No.

4778 .002

Page of

Client

CENTRAL BoiLeR. [ CANDLEWICK YARNS

Location

PACIFIC ENVIRONMENTAL SERVICES, INC.

PolLEL EXHAUST

Prepared By Date | Sheet Title

R 26

Date74 Checked By

H-26-9% o .
BAROMETRIC TRESSURE : R9.46é iu. H}v
TEMPERATURE : _7H°F

_5-7-93 .
PALOMETRIC PRESSURE: 29.5 it

TEMPERATURE : 72°F

Rl Tl

..7A.35

0 gy . oy

s  —lo.40

0.30 = $%.00

WASHINGTON, DC - RESEARCH TRIANGLE PARK, NC » LOS ANGELES, CA » CINCINNATI, OH
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CHHRMMEL A INJECT

|
r;' ]

[
N
b
[
i 0
[}
[
.
[
¥y
[ LX)
W

FILE 4. METHOD 4, RUH 18 IHDEX 16
FERK# RREAX BT ARER BC
1 . 238 8.z

- - -

2 98, 742 8.5 7221 81 W
TOTAL 18, 7313 cﬁjg;hw

CHANNEL A INJECT 853-18/92 12:18:44

B33/18/°92 12:18:44 CH= "A" PS= 1.
FILE 1. METHOD 8. RUN 47 INDEX 17
PERK# RRERAY BT ARER BC

1 1.291 B. 25 35 81
2 98, 789 B. 5 7261 81 L
Ll
TOTAL 198, 7356 Caki o Mt
WA
CHANHEL A INJECT 85/18./93 12:24:28
|

S
Frr— -

er——t

Q5518793 1202128 CH= "R" PS5= 41,

FILE 1. METHOD &, RUH 18 INDE® 182

PERK# AREAY RT AREA EBC : l,uua"l’

. i - _ m
1 1. 85 d. 5 77 81 YA/
2 38,93 4.3 7253 @t

1
)
1
i)
e
'. -
[nx]
D]
L]

J

)

{

1



nEs

CHAMNEL A INJECT @5/18-°33 13:48:14

NO DATH. CHANMEL R

CHRHHEL A INJECT 85/18/92 13:432:47
!

)

. # ol




nEs

CHAMMEL A INJECT 85-18/33 12:55:82
. 453
¥ (ol
B3/18/9% 12:58:82
FILE 1. METHOD @&, RUMN 22 IHDER
PERK# ARERZ RT ARER BC
1 1848, 8. 43 135 81
TOTAL 188, 135
CHANMNEL A INJECT 85-168/93 13:81:43
L4 4‘3
2 (00~
T 35/18/93 13:81:43
FILE 1. METHOD 8. RUN 24 IHDE=R
PERK# RRERZ BT REEA BC
1 188, @, 49 7Z 81
TOTHL 1848, 173

CH= "A" PS5= 1.
S o= i+ opg= 4.
24



nEs

-- EL A INJECT 85718733 13:47:1432

& (05

HO DRTH, CHANMEL A

CHANNEL R INJECT B5/18/92 13:58:15

#10S

NO DATA. CHANNEL A
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Location:

CAOrMDLELNE. YARZ NS

Prepared By:

Run #

\

=

Load Tested:

o o ~ (] n » W N -
-
‘Q
[
£

2t M
(it 3n
\2- : 4}
\2- : M8
10 \*= M4
11 \2 :s50
12 \Z:51
13 \-: S2
14 \z:53
15 12 S™

One Minute Integration in % of Chart

~NO.

zas
2%
3
21}
.8
R
(A
ny
e
LEX
193¢
23.%*
2 .1
X6

Checked By:

\00‘1’0

mES-

Client: _Qéml?.bg o

~C0
S\%

t(n'

L2
et
ez
N

0\\

IHC
— 0.\

o.\L
0.5
o.M
0.3

©0.S0

0.1

01H$

O C\
6.21%
©.90
\.2¢
.S
\ =SS

T E

Date: =-2\-33
Fuel: Vot o5
—0
LY ST
BRI S
\ 9 2¢0
T‘T— 3¢ 0
V9 360
I
.2 256
IR
va 36l
.4 263
-TT;:_-‘BwB
e 36
- 365
Lz_ %6
Aa =er

ORI SO J'vas o Co wvae Sihew V(Reotus, (,osa.u_oa'wu ted R,&)

Multiplication Factors:

NO, 0 - 100% Full Scale
Co 0 - 100% Full Scale
0, 0 - 100% Full Scale
THC 0 - 100% Full Scale

O O o

- 50 ppm NO,

25%

\CcOo

100 ppm CO

0,

C

PACIFIC ENVIRONMENTAL SERVICES, INC.

% Chart X 0.5

% Chart X 1.0

£ Chart X 0.25

% Chart X \.c
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Location: Cengprac oo™ Client: Lamen. Bowze,

Prepared By: Zya b Checked By: - Date: _M\-24-93
Run # 18 Load Tested: \00%, Fuel: W (AS

One Minute Integration in % of Chart

—lime -NO. —C0__ IHC -0
1w 3 Lz LS _4g 368
2 \r:ce _zdo e 2.24 Vg e
3 sk 2 sz L3 P
¢ uoise 2B Ge zwe Ly
5 iz 248 e oz b3 3N
6 12 :00 233 et 2w L8
7 1ol zer  w?r  Za (1P e
.8 13 :00 _28.0_ Ls kel ¥ 533

9 13:0% 280 L B2 LY S
0 15:od 280 L3 Bz LA AW
11 \5 :05 28 X e LB 3
12 \% :oe 280 VTS S S R (L S
13 13 ey 2%2 s 32* 1} oss
4 A3:08  ZT™n X B _Le 3
15 % : 0% 235 290 2,25 W3 33

2 .S ppm NGy WY Q?W\CO .93 ?P'“C' \-8% 62

Multiplication Factors:

NO, 0 - 100% Full Scale = 0 - 50 ppm NO, & Chart X 0.5
co 0 - 100% Full Scale = 0 - 100 ppm CO & Chart X 1.0
0, 0 - 100% Full Scale = 0 - 25% 0, $ Chart X 0.25

THC 0 - 100% Full Scale = 0 - l6b ¢mC, % Chart X 1.0

PACIFIC ENVIRONMENTAL SERVICES, INC.



PACIFIC ENVIRONMENTAL SERVICES, INC.

BES
5
Location: C&u—()us‘-&l(_& NoaenS Client: Cavszise Pouse
Prepared By: T Checked By: — Date:
Run # 2. Load Tested: \ OO 7% Fuel: WOT &GOS
One Minute Integration im—%ef-Chart Co«<.
~Iime XNo, _ —So__ ~IHC —0
1 3 30 28.5 &\ 2.2 W3 3
2 \%:3i % . 0. 3 z.% L+ 3
3 \% 22 222 Wo 2.\ \.g >
4 \5:33% 8% .5 2.\ 1.9 3o
5§ \5 :34 3N G.8 2.1 g ¥
6 \5 25 2%6 2.0 2.0 L% Des
7 1236 28.% L.g 1.4 g 3¢
.8 1% :35} 28.5 L e \ 4 .9  3en
9 \% :38 28 ¢ LA Z.0 lLg 3eA
10 \% :39 29%.% PR 2.\ 3 3ea
11\ Mo 28.% o, G 2.0 1.3 308
12 13 1 28.4 Rk 2.6 Wt 38
13 \% : M2 2%.5 R 2.4 WV 363
14 15 :43% 2%.2 Re- ‘.t LS B
15 13 : M4 235 B 2.0 LW* 363
Multiplication Factors:
NO, 0 - 100% Full Scale = 0 ~ 50 ppm NO, % Chart X 0.5
co 0 - 100% Full Scale = 0 - 100 ppm CO & Chart X 1.0
0, 0 - 100% Full Scale = 0 - 25% 0, $ Chart X 0.25
THC 0 - 100% Full Scale = 0 - \60 @G $ Chart X \.¢c




Location: Q_Agv_zc.m.cx_ Ve S

Prepared By: TPA—

Run # Z

Load Tested:

Checked By:

Client:

BES—

Casweor Poi=e.

l

\O0%

Date:

M-2-42

Fuel: wBn< 63

One Minute Integration in %—of—€hart Puowi~ doply

Multiplication Factors:

NO,

CO 0 - 100% Full Scale = 0

0, 0 - 100% Full Scale = 0

THC

0 - 100% Full Scale =0

0 - 100% Full Scale = 0

~Iime ~NO. —£0__
1 15> : NS 5 EN
2\ e i *.0
3w XY zes Tz
¢ v ve  ZB 2z -
5 3 31 284 44
s wim 83 3
713 S\ 2%:% L3
.8 13 5 2z LG
9 U 53 229 YT A
10 \3 154 222 (.S
11 3 :55 PAT Gx
12 %o 28> .3
13 35 2l 2%
14 1 :S8 e L >
15 id 159 2.5 . ®
- T B Bopm NOox (1A
\BS2  Fod Hown PRI S5 - S04

50 ppm NO,

- 25% 0,

PACIFIC ENVIRONMENTAL SERVICES, INC.

100 ppm CO

TA Fg

P

o

n
v

>
P

N

-
o

iy

\

pom (O . LG
TO STOP Osciuaxuoy W

—0,
A Pl
s Zen
e 2(9
.} 2e?
TR A
LW 367
\. % 56l
LA 36l
o 3¢S
L1 ses
.J;:L_fs‘g
LA seS
Lo s
_Z-©6 3¢5
a2 3ee
\-8% O2

% Chart X 0.5
% Chart X 1.0

$ Chart X 0.25

$ Chart X \.O
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Location: _w}__cﬁ.ent: Caswen. Bowme
Preparéd By: EouA Checked By: __ — Date: M-24
Run # 2 Load Tested: \ 0O0% Fuel: (BT A
One Minute Integration in % of Chart
~lime | ( M. —COo ~IHC _ —_
1 M 123 2a.\ 3,1 3.3 _la 3¢z
2 i'ﬂ 2. i\__ 3.5 \ v Se3
3 \4:25 204 %. | ! a4 %63
4 z2-4 2. 4.0 e %>
5 M 2% 24.% 2 Sy L4 33
6 28 294 B0 N T La e
7 1Y 2% 2.2 = M 1.4 263
.8 1Y:30 1.0 EX- <.\ a et
9 1Y: 31 24.2 2.\ 3.9 \.a 364
10 _1H:32 2%.0 23,2 3L @ 3S
11 14 :33 29.2 3.2 3 6 L9 5¢e
12 AY:39 2A. 2 _3.0 3.3 W& 36l
13 1Y :35 2.2 3,3 3.2 1 3l
14 1Y :3c 28.1 32 5.2 L9 e
15 14 :3» 24. @ 3.0 3.\ 2.0 26 %
Hou Lonwe Sares OT l\h?a:\(—)
Multiplication Factors:
NO, 0 - 100% Full Scale = 0 - 50 ppm NO, & Chart X 0.5
co 0 - 100% Full Scale = 0 - 100 ppm CO § Chart X 1.0
0, 0 - 100% Full Scale = 0 - 25% 0, % Chart X 0.25
THC 0 - 100% Full Scale = 0 - \60 ¢MG ¥ Chart X 1.0

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Location:  Cosiousoick. vAewos Client: Covres Soure.

Prepared By: S Checked By: — Date: \-24-973

Run # = Load Tested: \co % Fuel: WAL cAS

One Minute Integration in % of Chart

~Iime NO. o IHc -0
1 \M 38 24. | 3.2 2.4 2.0 3¢
2 14 39 2.0 52 2.9 1.4 2¢3
3 14 MO 28. % 3.\ 2.L .9 B
4 1Y My 8. 4 30\ 2.5 Y RC I T
5 14 sy 29-4 s, 2 2.3 2.0 M
6 1M Y43 2a.S 3.\ 2.3 2.0 364
7 iy 24.2 2, \ 2.5 .o 23
8 M NS 2.\ 2.2 2.9 1.1 36D
9 1Y:Ye 22.3 3, \ 2.4 a3
10 J]4:\9*Y 2A.0 3.\ 2.9 la 363
11 M : M8 24.1 3.0 .8 2.0 3.3
12 14 : Y9 274 3, | 2. % 2.0 32
13 1{:D 2.5 EX 3\ Z.o 3oz
14 14:5 2a.2 % o 3, G Zoo Zpz
15 14:5- 2a. | 3.\ % % lLe 3¢z
2A.-2.0p m WO, Il ppm @0 33pemC, 1.9, 04

Multiplication Factors:

NO, 0 - 100% Full Scale = 0 - 50 ppm NO, % Chart X 0.5
co 0 - 100% Full Scale = 0 - 100 ppm CO % Chart X 1.0
o, 0 - 100% Full Scale = 0 - 25% 0, % Chart X 0.25
THC 0 - 100% Full Scale = 0 - lo© (o} $ chart X {.O

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Location: (T Mol Yeons cClient: Caldve\ Bole~ Date: Y-21-93
Prepared By: Checked by:
Run # ! NO, co 9O, THC

z, = L.0 L.0 o .0 L2

Z = °.0 -0 o-.0 -5

s; = AT .S 9.0 8.0

S = ale3 ¥ .8 K0 Bl- o
za/Sn o .0 . E_-L/H:S'l _Q.'O_/L'.O_ J.-&/QA-_Q
Run # 72 NO. co 0,

Z = 0.0 X2 2.9 —_

Z = o -0 -\ .0 2.0 —_—

S = 4.3 ¥ -8 .o —._

S = Y. 3.5 “w.0 —_—
Z,52 0 OMi. T Oo.1/3 2 0.0/5.0 —_t
Run # 3 No, co 0,

Z = L .0 -~1l.0 Q.0 —_

2, = L.9 -1.0 L. 0 —_—

S = qet .S .0 —_

S = A0 M. 0 H¥.o0 _—
Z,/S, 0 0/ =1.0 £ 0.0/4. O -t
Run # — NO (oe] _0,

Zi = —_— —_ —_—— —_—

Z, = —_— I — —_—

S; = — — e R

Sf = —_ —_— . —_—
z2,/8, e e R R o e I S
Run # — NoO, co 0,

Z; = e e e —

Zf = — N S, S S, R

s, = . . . .

Sf = —_— —_— —_— —_—
2,/8, T A et Y AR —ed e
Run # — NoO co _0,

zi = — —_— —_— — —

zf = — —_— —_ —

si = - —_— —_— — —

Sf = - —_— — —_—
2,/8, S A et oS —t

2, = 2. =%+ 1% Where: %, 8, =  Average zero or span
2 strip chart divisions.
Z S = Final zero or span
5, = — S, + S; strip chart divisions.
2 2, 8 = Initial zero or span
strip chart divisions.

PACIFIC ENVIRONMENTAL SERVICES. INC.




a Dr Cor, on_W at
Cyas (cor=) = (G -2%) (G + (8, - Z,)) X Cyyn
Run ' Cyue = (20.95 - 3.0) + (20.95 - \-% ) = 0.944
Start IL: 40 NO, (D38-0.0) (40-¥+ (Yi.z - o—o(_& .) 25.9
BEnd 13:09 €0 (1 -0.1) (¥So + (5.3 - 0-1| (2-13. 6.4
0, (\.9-0-0) (19.0 + (\94.0 - 0.0 ) = \-D
THC (1-83-1.%) ( BO.0+ (B\l-0 - |-& ) = _0.0
(m0G) (o.03 ~0.M= -0-51)
Run & Gy = (20.95 - 3.0) + (20.95 - \.9 ) = _@.ay
Start 13 :30 NO, (288-0-0) (Yo.» + (M\.2 - o.om)ss 26.8
Bnd 13:59 €0 (1A-0-1) ( 350+ (IS.2 - 6-\ ) = (.|

-8
0.0 ) = \-6

0, (% -0.0) (19.0 + (14.0

THC (2-1-)-8) (80.9 + (B8\.0 -1.9 ) = _o.0
(moa) CO-‘!-OA(:o.o_)
Run 3 Cuuw = (20.95 - 3.0) + (20.95 - 1.4 ) = _0-94
Start i:_lé N0, (29-L-0.0) (YO0-% + (Ji-i - o-o(zgﬂ; 2. 2
End \4:5Z c0o @RN-"10) (I5.0 + (33.8 - *t-oG)-Q- 3.9
0, (lA-0.0) (4.0 + (19.0 - 0.0 ) = \-9

THC (3-3-1.8) (80-04+ (8V.0 - -8 ) = 1.03

(hoa) (-5-0.4=12)
Run _~ Cu, = (20.95 - 3.0) + (20.95 - ) =
Start __:  No, ( - ) « + ( - ) =
Bnd __:__ €0 ( - ) ( + ( - ) =
o0 ( - ) « + - ) =
THC (- ) ( . ( - )=
(m00) .

PACIFIC ENVIRONMENTAL SERVICES, INC. —
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NO issions Calculated t s

Calculation:
m 4 b-mole X 60 X mj X _DSCF
385 SCF/lb-mole X 10°ppm

= lbs/hr NOX (reported as NO,

Run ¢ 2}-S x 46 X 60 X 33BOpscFM = 0.66 1lbs/hr as No,

start 2 : Yo 385 X 10°

End 3 : 09
Run 2 8. O Dsc = (.69 lbs/hr as NO,
Start 13 : 20 385 X 10° -

End 33 : 59
Run _3 2%.9 X 46 X 60 X 3380DSCFM = 0.0 1lbs/hr as NO,
Start iy : 23 385 X 10° -

End 14y :s2
Run X 46 X 60 X _ DSCFM = lbs/hr as NO,
Start : 385 X 10° -

End :
Run X 46 X 60 X DSCFM = lbs/hr as NO,
Start : 385 X 10° - "'

End :
Run X 46 X 60 X DSCFM = lbs/hr as NO,
Start : 385 X 10° i

End :
Where:

ppm = Average of one minute integrations for NO,
corrected to 3%0,

46 1b/lb-mole = Molecular Weight of NO,.

DSCFM = Exhaust flow corected to dry gas standards.

385 SCF = Volume of 1 mole at 76°F

PACIFIC ENVIRONMENTAL SERVICES. INC.
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ission culate o s/hr
Calculation:
8 - \
385 SCF/1lb-mole X 1,000,000
= 1lbs/hr CO
Run | 6.4 x 28 X60X 3320DscFM = __0.'0  1bs/hr CO

385 X 10°

Run_2 N x 28 %60x 33B0pscrM = _0.L% 1bs/hr coO
385 X 10

Run 3 M.l x 28 x60x 3380 pscFM = __0-06 1bs/hr co
385 X 10

Run X 28 X60X  DSCFM =_______ lbs/hr CO
385 X 10°

Run X 28 X 60 X _DSCFM = ______ lbs/hr CO
385 X 10°

Run X 28 X 60 X DSCFM = lbs/hr CO
385 X 10°

WHERE:

ppmV = ppm average of one minute integrations for
’ NO, corrected to 3% 0,.

28 1lb/1b mole = Molecular weight of €O

DSCFM = Flows corrected to dry standards. Taken from
calculations based on measured flow rates.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Appendix C

PACIFIC ENVIRONMENTAL SERVICES, INC.




SOUTH FLAINFIELD. NEW JERSEY
BATON ROUGE, LOUISIANA

: FREMONT, CALIFORNIA ; WAKEFIELD, MASSACHUSETTS

. J' B
[ ]
/ Scott Specialty Gases, Inc. :
Shipped ~600 CAJON ELVD.
From: SAN BERNARDINO caA 9241l
Fhone: 7164-887-23%71 Faxs 714-887-0949
- CERTIFICATE QF ANALYSIS
rACiFIG EMVIRONMENTAL SER PROJECT H: 0225048002
PO# 0640-107 pOf: PO # 0440102 :
13100 HROOKS DRIVE LTEM HE 02024520 2AL
. DATE: 4/08/%93
d RALDUWIN PARK A PL706
CYLINDER #H: L2472 ANALYTICAL ACCURACY: +/=1%
Fall PRESGHURE 2000 PLHIG
LLEND TYRE 2 ACURLEND MASTER GAS
~ REQUESTED GAS ANALYSIS
COMPONENT -GONG MOLES. ~SMOLES)_
CARRON DIOKIDE 1. PCY 11.00 PLCT
CarBOr [ONOXTDE a¢. P 80,00 e
OXY13EN PeT 11.00 FCT
A THOUEN RAL. BAL.
v (2
y
- o - - -
and fax transmittal memo 7671 |#otpeges b
o
[Fax #
R FOOU TR BTN
S N T ST b B ROND E@AHGE D
~ PLUMSTEAOVILLE, PENNSYLVANIA : TROY, MICHIGAN / HOUSTON, TEXAS 1 DURHAM, NORTH CAROLINA
LONGMONT, COLORADD



Scott Specialty Gases, Inc.

Shii pied 2600 GAJDN BLVD.
Farcan g Sak RiiMARKDENMO CA 98410
Prhone: 714-887-25871 Faxg 714-887-054Y

C E R TIF I C ﬁ T E OF ANALYSIS

FOCIFIC NUFR(NMfN?hl SER FROJECT #: 01*2&“”8"00

ATTNE BTEVE HERMAMDEZ POK: 0440~10%

13100 BROGKS DRIV ITEM #: OR0ZRCOL Al
DATE: 8/17/%93

BALDWIM ARK CA 91706

PY(LNDFW “ﬂ ﬁﬂl134 8
FILL PREGSURE2 7200 FS16G

COMEONENT ANALYSIS

CARBIN DTOXIDE 17.99 PCT
CARBON MONOXTIDE 75.21 PFM
OXYGEN 19.07 PCT
NITROGEN BAL ANCE

¥

B/17 700 PSIG

AMAELYST 4 AFFROVED BY 3 ! M"a S- Lea//

Rt o L FoRiE T SRR ey

PLUMSTEADVILLE, PENNSYLVANIA ; TROY, MICHIGAN ! HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIL | WAKEFIELD, MASSACHUSETTS / LONGMONT, £0: ORADO
BATON ROUQE. LOLISIANA




Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 (000) 887-2571  FAX: (806) 8570540
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer: Assay Laboratory
Pacific Environmental Services Scott Specialty Gases Purchase Order 0640-102
13100 Brooks Drive 2600 Cajon Bonlevard Scott Project # 24700

= Baldwin Park , CA 91706-0740 San Bernardino, CA 92411

fo sy o
ML 1

AN
i
S

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

.7 7 Cylinder Number  ALM027851 Certification Date  03-17-93 Expiration Date  09-13-94
e E 1950 psig Previous Certification Dates ~ NONE

Certifled Copeentration
22.51 ppm 41 % NIST Traceable

ANALYZER READINGS (Z=ZeroGes ReReference Gas TTest Gas r=Correlation Coefficient)
Co-poients First Trisd Analysis Second Triad Analysis Calibration Curve

Dste: 630153  Response Units: mv Date: 3-17-95  Respease Units: sav Concentration=  Ax“+Bx+C
Zl= 0000 Ri= 7833 Ti= 9095 Zi= 0000 Ri= 7712 Ti= 9020 A =0.000504296
R2= 7830 2= 0000 T2= 9092 R2= 7724 Z2= 0000 T2= 9054 B =1.0489830
~— Z3= 0.000 TS= 9094 R3= 7828 Z3= 0.000 T3= 9050 RI= 7721 C =0.292506
Avg. Conc. of Cust Cyl. 2241 ppm Avg. Conc. of Cust CyL 22.60 ppm
i ' Date: Respense Units: mv Date: Respense Units: mv Concentration=
= Ri= Ti= 1= Rl= Ti=
R2= n= 2= R2= 2= T2=
Z3= T3= R3= 3= TI= R3=
~ Avy, Conc. of Cust CyL Avg. Conc. of Cust CyL
= Date: Response Units: Deate: Respense Units: Concentration=
3 Zl= Ri= Ti= Zi= Ri= Ti=
’ R2= 2= T2= R2= 2= T2=
3= T3= R3= 3= T3= R3=
Avg. Conc. of Cust Cyl. Avg. Conc. of Cust Cyl.

' SpeddNotu




/ Scott Specialty Gases, Inc.

2600 CAJON BLVD.
SAM BERNARDINO
FPhone: 714-887-2571

Shipped
Froms

CERTIFICATE

Ca 92411

Fax: 714-887-0549

OF ANALYSIS

PACIFIC ENVIROMNMENTAL SER
ATTN: STEVE HERNANDEZ
13100 BROOKS DRIVE

BALDWIN FARK

FROJECT #: 02-19360

cCaA 91706

CYLINDER #H: AAL 18076

COMPONENTY
NITRIC OXIDE
NITROGEN — OXYGEM FREE

FACIFIC ENVIRONMENTAL

NIST TRACEARLE TO SRM1683B
NOX = 40.66 PPM

ANALYST =

79 2¥ wad

FO#: 0640-102
ITEM #: 02022914  4AL
DATE:z 4/24/92
ANALYTICAL ACCURACY: +/-1%
REQUESTED GAS ANALYSIS
--CONC_MOLES T (HOLES)
40. FPM 40.01  PPM
BAL. Ay BAL

CYLINDER PRESSURE 2000 FSI

CYLHCAL 12736 47.9 FFF  NO

AFFROVED EY: _!::213_(l N G

Tl
PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO

BATON ROUGE, LOUISIANA



Scott Specialty Gases, Inc.

Shipped 2600 CAJON BLVD.
Froms: SAN HERNARDINO CA 92411
Phone: 714-887-2571 Fax: 714-887-054%

CERTIFICATE OF ANALYSIS

FPACIFIC ENVIROMMENTAL SER PROJECT #: 02-21335
FO#: 4450.039
13100 EROOKS DRIVE ITEM #: 02022711 qAl.
DATE: 9/11/92
BALDWIN FPARK Ca 91706
CYLINDER #: AAL7533 ANALYTICAL ACCURACY: +/-1%
FILL PRESSURE: 2000 PSIG
REQUESTED GAS ANALYSIS
COMPONENT _-CONC_MOLES ~(HOLES) _
METHANE 8. FFM 7.998 FPFM
AIR BAL BAL
%
Wb %
L s %

FACIFIC ENMVIRONMENTAL. 9/11

ANALYST = _N““Jt4 AFFROVED EY: _ | _ngn —
DR_ARMAND L.AN
PLUMSTEADVILLE, PENNSYLVANIA / TROY. MICHIGAN / HOUSTON, TEXAS | DURHAM. NORTH CAROLINA

SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA




o s 4 e e el SIS B G 05

i Scott Special‘"& éases,_-lhc- .

L£La 92411-0000

Shipped 2600 CAJON ELVD. SAN HERNARDINO .-
From:s Fhones 214-8H7-2571 Faxs 714*807~0549-'

CERTIFICA TE OF ANAL ysIS

-— ......-..-—_.'-..-..."-.-..‘..---_

FACIFILIC EMY L RONMENTAL SER PROJECT #: 0R-18147

AT TNz STEVE HERMNANDEZ B POH: 0640-102

13100 BROOKS DRIVE ITEM Wz 0R022712 4l
DATE: 2/14/92

e -

e ana. A o et $a0 e mns Shad WG S mon (187 IO TS

BRALDWIM FARK " 1

CYL.TMDER #3 AL.MO 14380  ANALYTICAL ACCURACY % +/-1\7

REQUESTED OAS ANALY91§*%

COMPQNENT __CONC_MOLED_ _{MOLES)

ME THANIE 80. PFM gQz00  FFT

ALK BAL. Qﬁf’“ EAL
. - "

s
-
¥ e
0. "d
-
1 B
\‘!;
»
¢ N
'’
ab
2t
) ".‘ N
* e
-,
o
e
”
W
5
o
(I

WL THDETR  FRESHURE PO R

s eie e o onson e @ am

- : o
ANELYST: )¢Zfﬂﬁm v APFROVED RY: ww.-Lmﬁf,m S —
MEY AR JOHMSON ' P ARMAND J-ANGE FHD

PLUMSTEADVILE, PENNSYLVANWA / TROY, MICHIGAN / HOUSTON, TEXAS 1 OURMAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALUFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA



Appendix D

PACIFIC ENVIRONMENTAL SERVICES, INC.

PES -




GRASEBY

| 4
NUTECH-RTL

CALIBRATION SHEET
Customer : PES Serial : 80669
Date : 3/27/93
CALCULATION DATA FOR RUN : 1 2 3
1. Barometric Pressure, P(B): 30.36 30.36 30.36
2. Orifice Setting, Delta H : 2.00 0.75 6.00
3. Finial Reading (Test) : 374.406 385.184 396.448
4. Initial Reading (Test) s 363.568 374.655 385.768
5. Volume, V(T) Cubic Feet : 10.838 10.529 10.680
6. Temp Initial T(T(I)) F : 70 70 69
7. Temp Finial T(T(F)) F : 70 69 69
8. Finial Reading (Box) ¢ 102.946 113.914 125.252
9. Initial Reading (Box) ¢ 92.000 103.200 114.500
10. Volume, V(B) Cubic Feet : 10.946 10.714 10.752
11. Temp Initial T(B(I)) F : 75 74 76
12. Temp Final T(B(F)) F s 76 75 81
13. Elapsed Time, Minutes s 14.0 22.0 8.0

o’
Delta H(a) :  1.8278 1.7934 1.8267 AHe . L¥I60
Gamma : 0.9956 0.9902 0.9967 = 09942

Calibration Performed By

Mt et

GRASEBY NUTECH-RTL

4022 STIRRUP CREEK DRIVE, SUITE 325, DURHAM, NC 27703-9000, USA
TEL: 919 544 5775 FAX: 919 544 3770



T U C

A" <
CALIBRATED BY: <=ty s Aol ——

BE%—

DATE: /p-3/-F2-
Thermocouple Thermoneter
Thermocouple reading reading
—humber (°C) (°C)
0.0 0.0
TC-1 23.0 24.0
98.0 99.0
TC-2 OUT OF SERVICE
0.0 0.0
TC-3 23.0 24.0
97.0 98.0
0.0 0.0
TC-4 25.5 25.0
100.5 100.0
TC-5 NOT AVAILABLE
TC-6 NOT AVAILABLE
TC-7 NOT AVAILABLE
TC-8 NOT AVAILABLE

PACIFIC ENVIRONMENTAL SERVICES, INC.



nEs-—

TC-9 NOT AVAILABLE
0.0 0.0
TC~-10 25.5 25.0
100.5 100.0

TC-11 NOT AVAILABLE

C-1 NOT AVAILABLE

C-2 NOT AVAILABLE
- 100 o'o
S-1A 22.0 23.0
97.0 99.0
0.0 0.0
- S-2A 25.0 25.0
98.5 100.0
1.0 0.0
S-16A 22.0 24.0
- 97.0 99.0
1.0 0.0
S=-17A 22.0 24.0
98.0 99.0

Thermometer Standard Serial Number: 128239
- Thermometer NIST XI.D. Number: 88024

PACIFIC ENVIRONMENTAL SERVICES, INC.



PITOT TUBE CALIBRATION DATA SHEET

2Es

Calibrated By: A?&W\———‘

oaves __ 24-93

Pi tot I.D. No.: E"}

47"

Effactive Length:

L

I/K‘

pitot Tube Assesbly Level? Yes No
Pitot Tube Openings Damaged? Yes (explain below) No
a, = 0 * (<10°), ag = 0 * (<10°)
ﬂ.‘ = 0 * (<S°) By = 0 * (<S*)
Y= O A o= Q . A= O.ELI .
I=Asinv= ez (in.) 0.32 em (<1/8 in.)
WsAsing= ca (in.) 0.08 ez (<1/32 in.)
P) = 0311 = (in.)
PB = o '3{4@ an (1“0)
Dy = 0-H7 @ (in.)

Conmenes: _* A LITTLE £oUeH AROUND THE E0GES .

calibration Required? Yes

PACIFIC ENVIRONMENTAL SERVICES, INC.





