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Mr. Jeffery Koerner, P.E. JUN 1 2009
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Division of Air Resource Management
2600 Blair Stone Road, M.S. 5505
Tallahassee, FL 32399-2400

Re:  Rayonier Permit No. 0890004-021-AC
Follow-up Test Results on No. 6 Power Boiler while Burning Wastewater Treatment Solids

Attached are the results of the follow-up testing to the screening testing of the #6 power boiler
while burning wastewater treatment solids. This test was conducted under the authority of Air
Permit No. 0890004-021-AC Section G and under the Extension of this permit dated February 5,
2009. This testing was conducted only for particulate matter as the previous round of testing
indicated acceptable results for all other tested parameters.

As indicated in the attached test report that includes the test program and procedures used, the data
collection system, the tested configurations, and the analytical results; this test demonstrated the
capability of the power boiler to operate well within its particulate matter emission permit limits
while firing up to 60 ODTD of wastewater treatment solids at approximately 30% solids while
producing approximately 280,000 #/hour of steam. The emissions impacts of the previous testing
and this round of testing are currently being summarized in a construction permit application
requesting the ability to burn wastewater treatment solids on a continuous basis in the #6 power
boiler.

If you have any questions regarding the testing program, please contact me at 904-277-1346 or
david.rogers@rayonier.com.

Sincerely,

avi
ager, Environmental Operations

¢c: Mr. Ray Barata, FDEP Jacksonville
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Telephone (904) 261-3611 o Fax (904) 277-1411
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WESTON SOLUTIONS, INC. (WESTON®)
EMISSION TESTING PRACTICE — AUBURN OPERATIONS
ACCREDITATION STIPULATION

Laboratory: Weston Solutions, Inc.

Accreditor(s): Louisiana Environmental Laboratory Accreditation
Program (LELAP) — Laboratory and Emission Testing Practice

Accreditation ID: LELAP - 03024

Scope: Particulate Matter Sampling and Analysis
Effective: LELAP - 21 December 2001

Expires: LELAP - 30 June 2009

Note: These accreditation stipulations conform to the requirements of Georgia Rule 391-3-26-01.
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- SECTION 1
WESTEN

GRS, INTRODUCTION

Weston Solutions, Inc. (WESTON®) was retained by Rayonier to conduct particulate matter (PM)
emission testing on the Bubbling Fluidized Bed (BFB) Boiler at the mill in Fernandina Beach,
Florida. The emission test results included from this study are for Rayonier’s internal use only and
not for demonstrating compliance with any regulation requirements or permit conditions.

WESTON performed the emission testing during 15-16 April 2009. The project team included the
following individuals. ‘

Name _ Project Role
Gregory Sims Project Manager/Technical Director
Melanie Wright Quality Assurance Manager
William Routhier Test Team Leader
Susan Brown Test Team Member
Natalie Vaught - Report Coordinator

- Mr. David Rogers of Rayonier coordinated the testing with facility operations and served as
WESTON’s technical contact throughout the effort. '

The Louisiana Environmental Laboratory Accreditation Program (LELAP) accredits WESTON’s

emission testing practice. The stipulation associated with this accrediting authority precedes the
table of contents of this report.

K:\05565\008\0 100\REPORT\RAYONIER FB APR 09 BFB BOILER EMISSION TEST REPORT.DOC
6 May 2009 12:00 p.m. Version 1-1



T SECTION 2

SOLUTIONS RESULTS AND DISCUSSION

Table 2-1 presents a summary of the emission testing results, and Tables 2-2 and 2-3 present
detailed summaries of the emission testing results.  Any differences between the calculated results
in the appendices and the reported results in the summary tables are due to rounding the results for
presentation.

TABLE 2-1
SUMMARY OF EMISSION TEST RESULTS
Condition One Condition Two
(Bark w/45 ODTD Sludge) (Bark w/60 ODTD Sludge)
Particulate Matter
1b/hr o 18 ‘ 15
Ib/MMBtu 0.037 0.032
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TABLE 2-2
BFB BOILER
CONDITION ONE
BARK WITH 45 ODTD SLUDGE
SUMMARY OF PM EMISSION RESULTS

Run 1 Run 2 Run 3 Mean
Date 4/15/09 4/15/09 4/15/09 -
Time Began 1157 1347 1535 -
Time Ended 1303 1455 1642 -——
Stack Gas Data
Temperature, °F 367 371 371 370
Velocity, ft/sec 50 50 48 49
Moisture, % 22 21 20 21
CO, Concentration, % 13.2 13.2 13.1 13.2
O, Concentration, % 6.9 7.0 6.9 6.9
VER, x 10° dscfm 1.17 1.19 1.13 1.16
Particulate Matter
Isokinetic Sampling Rate, % 100 98 97 98
Concentration, gr/dscf 0016 | 0017 0.020 0.018
Emission Rate, Ib/hr 16 18 . 19 18
Emission Factor, Ib/MMBtu 0.034 0.035 0.041 0.037
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RESULTS AND DISCUSSION

TABLE 2-3
BFB BOILER
ConbITION TWO _
BARK WITH 60 ODTD SLUDGE

SUMMARY OF PM EMISSION RESULTS

Run1 Run 2 Run3 Mean
Date 4/16/09 4/16/09 4/16/09 ——
Time Began 0922 1100 1239 -
Time Ended 1030 1207 1346 ——
Stack Gas Data :

Temperature, °F 374 369 363 369
Velocity, ft/sec 50 49 48 49
Moisture, % 22 21 22 22
CO, Concentration, % 13.1 13.2 13.2 13.2
O, Concentration, % 7.1 6.9 6.9 7.0
VFR, x 10° dscfm 1.15 1.17 1.14 1.15

Particulate Matter
Isokinetic Sampling Rate, % 100 100 101 100
Concentration, gr/dscf 0.015 0.013 0.019 0.016
Emission Rate, 1b/hr 14 13 18 15
Emission Factor, Ilb/MMBtu 0.031 0.027 0.038 0.032
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WEST@N SECTION 3
T

ZATTNITRE. SOURCE TESTING METHODOLOGY

The emission testing program was conducted in accordance with the U.S. EPA Reference Methods
- summarized in Table 3-1. Method descriptions and quality assurance data are provided in the
‘referenced appendices.

TABLE 3-1
SOURCE TESTING METHODOLOGY
Appendix Reference
Quality
Method Method Control
Parameter Number | Description Data Comments

Volumetric Flow Rate 1,234 B.1 E
Particulate Matter 5 B.2 E
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SAMPLE CALCULATIONS
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APPENDIX A

SAMPLE CALCULATIONS

BEFB Boiler
Run1l

Meter Pressure (Pm), in. Hg

AH
13.6 in. H,0/in. Hg

Pm = Pb+

where,

Absolute Stack Gas Pressure (Ps), in. Hg

Pg
13.6 in. H,O/in. Hg

Ps = Pb+

where,

Standard Meter Volume (Vmstd), dscf

_17.64°R/in.Hg x Y x Vm x Pm

Vmstd
Tm
where,
Standard Wet Volume (Vwstd), scf
Vwstd =0.04707 f*/mL x Vic
where,
Moisture Fraction (Measured), (Bws)
Vwstd
Bws = ————
(Vwstd + Vmstd)
where,

PB = barometric pressure, in. Hg
AH = Pressure differential of orifice in. H,O

PB = barometric pressure, in. Hg
Pg = Static Pressure, in. H,O

Y = meter correction factor
Vm = meter volume, dscf

Pm = meter pressure, in. Hg
Tm = meter temperature, R

Vlc = volume of H,O collected, mL

Vwstd = standard wet volume, scf
Vmstd = standard meter volume, dscf
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Moisture Fraction (at saturation), (Bws)

Bws = E
Ps

where, Vp = vapor pressure of H,O at stack gas temp., in. Hg
Ps = absolute stack gas pressure, in. Hg

Moisture %, (%)
Bws = Bws x 100
where, Bws = moisture fraction, measured or at saturation, whichever is lowest
Molecular Weight (DRY) (Md), 1b/Ib-mole

Md = (044 x % CO,)+(0.32 x % 0,}+(0.28(100 - % CO, - % O,))

Molecular Weight (WET) (Ms), Ib/lb-mole

Ms = Md (I-Bws) + 18(Bws) where, Md = molecular weight (DRY), Ib/lb-mole
Bws = moisture fraction, dimensionless

Average Velocity (Vs), ft/sec

Vs=85.491- \/(’b/’b‘""’le)(’”' He) + ¢p x SDelta P avg. x JP TSM
S X 5

sec {°R)(in. H,0)

where, Cp = pitot tube coefficient
Delta P = velocity head of stack gas, in. H,O
Ts = absolute stack temperature, °R
Ps = absolute stack gas pressure, in. Hg
Ms = molecular weight of stack gas, 1b/lb-mole

Average Stack Gas Flow at Stack Conditions (Qa), acfm

1i

Qa = 60 sec/min x Vs x As " where, Vs = stack gas velocity, ft/sec

As = cross-sectional area of stack, ft®
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Average Stack Gas Flow at Standard Conditions (Qs), dscfm

Os=17.64

=]
in.

R x Qa x(l-Bws)xfi
g Ts

where, Qa = average stack gas flow at stack conditions, ft*/min
Bws = moisture content (dimensionless)
Ps = absolute stack gas pressure, in. Hg
Ts = absolute stack temperature, °R

Percent Isokinetic Sampling Rate (%]I)

_ 0.0945(in. Hg)(min)/{ °R)(sec) x Ts x Vmstd
Ps x Vs x An x © x (1-Bws)

% I

where, Ts = avg. stack temperature, °R
Vmstd = standard meter volume, dscf
Ps = absolute stack gas pressure, in. Hg
Vs = stack gas velocity, ft/sec
An = cross-sectional area of nozzle, ft?
© = total sampling time, min
Bws = moisture content (dimensionless)

Particulate Matter Concentration at Standard Conditions (Cs), gr/dscf

Cs = 154387 x _Mn
g Vmstd

where, Mn = particulate matter collected, g
Vmstd = std. meter volume, dscf

Particulate Matter Emission Rate (PMR), Ib/hr

Cs xQs x 60M

PMR = hr
70008~
Ib

where, Cs = particulate conc. at std. cond., gr/dscf
Qs = avg. stack gas flow at std. cond., dscf/min

PM Emission Factor (EMF), Ib/MMBtu (correcting for O,)

gr b x F factor, dscf 20.9

X
dscf 7000 gr MMBtu  20.9-%O0,

EMF = PM conc.

where, PM conc. =Cs
F factor = defined by client or CFR, scf/MMBtu
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==\ /S5 P TTIONS B TEST METHODOLOGY

B.1 VOLUMETRIC FLOW RATE

B.2 PARTICULATE MATTER
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B.1 YVOLUMETRIC FLOW RATE

Mass emission rates are calculated by multiplying measured target analyte concentrations by
calculated volumetric flow rates. Volumetric flow rates are calculated using measurement data
obtained by EPA Reference Methods 1-4.

The ductwork is measured at the sample location to the nearest 0.25 inch using a steel tape measure.
Traverse points are selected in accordance with EPA Reference Method 1 on the basis of ductwork
dimensions, geometry, and upstream and downstream disturbances. When a sample location does
not meet EPA Reference Method 1 criteria, the maximum recommended number of traverse points
is used.

Gas Velocity

The velocity of the gas stream is measured in accordance with EPA Reference Method 2 by reading
the instantaneous velocity pressure with an inclined manometer at each traverse point using either a
standard “P” type or an “S” type pitot tube. The stack pressure is calculated from the measured
static pressure of the stack and the ambient barometric pressure. The static pressure is measured by
using the static side of the pitot tube, and the barometric pressure is measured using a calibrated
aneroid barometer. Magnahelice gauges with scales of 0 to 5 and 0 to 25 inches of water or an
- inclined manometer with a scale of 0 to 10 inches of water is used for velocity pressure
measurements. Manometer selection is determined by the velocity pressure of the gas stream. A
manometer with a 0 to 0.25 inch scale may be used when the velocity pressure of the gas stream is
less than 0.02 inches of water. By convention, any measured velocity pressures of less than
0.005 inches of water are recorded and reported as less than 0.005 inches of water. The stack
temperature is measured with a calibrated thermocouple and pyrometer.

For low velocity pressure measurements (less than 0.005 inches of water) a hot wire anemometer may
be used to measure the velocity of the gas stream. The indicated velocity is used without correction
when the gas stream is ambient air with a moisture content of less than 65%. The indicated velocity is
corrected in accordance with procedures specified by the manufacturer when the moisture content
exceeds 65% or when the dry gas fraction is something other than ambient air.

Gas Composition and Moisture Content

The composition of the gas stream is measured in accordance with EPA Reference Method 3 using
an Orsat or Fyrite Combustion Gas Analyzer. Gas composition determinations are conducted using
either integrated or grab sampling techniques.

Grab samples are analyzed using a Fyrite analyzer by withdrawing a gas sample from the source
and introducing the sample directly to a zeroed oxygen or carbon dioxide combustion gas analyzer.
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After introduction of the gas sample, the analyzer is inverted the prescribed number of times and the
analyzer fluid level is recorded giving a percent by volume determination of the oxygen or carbon
dioxide concentrations.

Integrated samples are collected by withdrawing a sample from the source through a moisture
condenser into a Tedlare sample bag. The bag is then analyzed using an Orsat analyzer.

The moisture content of the gas stream is determined using one of the following procedures:

o For sources requiring testing by EPA Reference or Test Methods 5, 8, 12, 13, 17, 23, 26A, 29,
0010, or 0011, moisture is determined by EPA Reference Method 4. At the conclusion of each
run the volume of condensed moisture in the impingers of the sampling train is measured and
used to calculate the moisture content of the gas stream.

e For sources with temperatures greater than 212 °F, the approximation technique described in
EPA Reference Method 4 may be used with midget impingers to condense moisture before dry
gas volume measurement.

e For sources with a temperature of less than 212 °F, wet bulb/dry bulb temperature
measurements may be made, and the moisture content calculated using vapor pressure tables.

When multiple methods are used for moisture determinations, the lowest moisture value is used for
volumetric flow calculations.

The molecular weight of the gas stream is calculated using the measured moisture, oxygen, and
carbon dioxide concentrations. The balance of the gas stream is assumed to be nitrogen. The
volumetric flow is then calculated at stack and standard conditions using the calculated molecular
weight, the measured stack temperature, and measured velocity, stack and barometric pressures.
Standard conditions are 68 °F and 29.92 inches of mercury and 0% moisture.

Data Acquisition and Reporting

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed
(where possible) with preprogrammed calculators or spreadsheet software.

Quality Control

Quality control procedures for volumetric flow measurements involve leak checks of pitot tubes,
pitot tube lines and manometers; periodic analysis of ambient air and duplicate analysis of source
gas samples with the Fyrite analyzer; triplicate analysis with the Orsat analyzer; and periodic
calibration checks of thermocouples and pyrometers.

Data transfers are minimized. Data sheets are checked for completeness and accuracy.
Calculations are verified by a second person.
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B.2 PARTICULATE MATTER

Particulate matter (PM) emission testing is conducted using EPA Reference Method 5. EPA Reference
Methods 1-4 are used, as appropriate, for traverse point selection, determination of stack gas molecular
weight, stack gas moisture determination, and volumetric flow rate.

Sampling Equipment and Procedures

The sampling train utilized to perform the PM sampling is an EPA Reference Method 5 train
manufactured by Graseby-Nutech, Graseby-Anderson, or Apex Instruments (see Figure B-1). A
measured borosilicate, quartz glass, or stainless steel (316) nozzle is attached to a heated (248 + 25 °F)
borosilicate or quartz glass, or stainless steel probe of appropriate length. The probe is connected to a
heated (248 * 25 °F) borosilicate glass filter holder containing a 9-cm glass fiber filter (preweighed to a
constant 0.1 mg weight). The first and second impingers each contain 100 mL of distilled water, the
third impinger is empty, and the fourth impinger contains 200 to 300 grams of dry preweighed silica
gel. The second impinger is a standard Greenburg-Smith type. The first, third, and fourth impingers
are of a modified design. All impingers are maintained in a crushed ice bath. A gas measuring control
console with a leak-free vacuum pump, a calibrated dry gas meter, a calibrated orifice, and inclined
manometers are connected to the final impinger, probe, heated filter holder, and pitot tube via an
umbilical cord to complete the train.

Flue gas velocity is measured with a calibrated S-type pitot tube (provided with extensions) fastened
alongside the sampling nozzle. Flue gas temperature is monitored with a calibrated direct readout
pyrometer equipped with a chromel-alumel (Type K) thermocouple positioned near the sampling
nozzle. The probe, filter box, and impinger exit gas temperatures are monitored with a calibrated direct
readout pyrometer equipped with Type K thermocouples positioned in the probe, heated filter chamber,
and in the sample gas stream after the last impinger. Stack gas stream composition (carbon dioxide
and oxygen content) is determined as previously described. The sampling rate is adjusted, based on
stack velocity, at each point to ensure the sample is collected isokinetically.

At the conclusion of each test, the sampling train is leak checked. Upon completion of a successful
leak check, the sampling train is dismantled, openings are sealed, and the components recovered as
described below. :

e The glass fiber filter(s) is/are removed from its holder with tweezers and placed in its
original container, along with any particulate and filter fragments (Sample Fraction 1).
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The probe and nozzle are separated and the particulate rinsed with distilled water or acetone
into a polyethylene container while brushing a minimum of three times. Particulate
adhering to the brush is rinsed with the appropriate solvent into the same container. The
front half of the filter holder and connecting glaséware are also rinsed. These rinses are
combined (Sample Fraction 2).

e The total liquid content of impingers one, two, and three are measured volumetrically for
stack gas moisture content calculation. This liquid is discarded.

¢ The silica gel is removed from the last impinger and immediately weighed to the nearest
0.1 g for stack gas moisture content calculation.

o Aliquots of the appropriate solvents and a filter are retained for blank analyses.

Each sample bottle is labeled to clearly identify its contents. The liquid level is marked on each bottle.
The samples are then secured for transport to a laboratory for analysis. Sample integrity is assured by
maintaining chain-of-custody records.

Sample Analysis

The particulate analysis proceeds as follows:

e The sample filters (Sample Fraction 1) and blank filter are desiccated for 24 hours and
weighed to the nearest 0.1 mg to constant (x 0.5 mg) weight.

e The nozzle, probe, and front half of the filter holder wash samples (Sample Fraction 2),
along with the solvent blank, are evaporated in tared beakers, then desiccated and weighed
to the nearest 0.1 mg to constant (+ 0.5 mg) weights.

The total weight of material measured in the front half wash in addition to the weight of material
collected on the glass fiber filter represent the total PM catch for each train. Blank corrections are
made where appropriate for all sample weights.

Data Acquisition and Reduction

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed with
preprogrammed calculators or spreadsheet software. Data transfers are minimized. Field and
laboratory data sheets are be checked for completeness and accuracy. Calculations are verified by a
second person.
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Quality Control

Dry gas meters are calibrated before and after sampling. Thermocouples are calibrated against
mercury thermometers, and aneroid barometers are calibrated against a mercury barometer. WESTON
participated satisfactorily in the most recent dry gas meter audit supplied by the EPA. Those data are
on file at WESTON.

Prior to and following each run, the sampling train is leak checked. An acceptable leak rate does not
exceed the lesser of 0.02 actual cubic feet per minute (acfm) or 4% of the actual sampling rate. The
isokinetic sampling rate is calculated at the completion of each sample run. If the isokinetic sampling
rate is not within 100% + 10%, the sample run is repeated.

Samples are transported to the laboratory under chain-of-custody. Solvent blanks and filter blanks are
analyzed at the same time as the samples. The mass collected on the filters and the mass in the probe
wash are corrected by the blank measurements.

WESTON uses Class S weights during each stage of the analysis to verify the accuracy of the balance.
The balance is repaired and recalibrated before proceeding if there is a significant difference in the
actual mass and measured mass.
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B FIELD DATA — BFB BOILER
CONDITION ONE
BARK WITH 45 ODTD SLUDGE
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Rayonier 05565.008.010
Fernandina Beach BFB Boiler
Bark w/ 45 ODTD Sludge
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 4/15/09 4/15/09 4/15/09 ---
Time Began 1157 7, 1347~ 1535~ ---
Time Ended 1303 1455 - 1642 ~ -
INPUT DATA
Sampling Time, min - (Theta) 60.0 ~ 60 - 60 ~ 60
Stack Diameter, in. (Dia.) 120.00 . 120.00 ~  120.00 ~ 120.00
Barometric Pressure, in. Hg (Pb) 2994 ~ 2994 2994 ~ 29.94
Static Pressure, in. H20 (Pg) -0.83 —~ -0.81 — -0.72 -~ -0.79
Pitot Tube Coefficient (Cp) 084 -~ 084 — 084 ~ 0.84
Meter Correction Factor (Y) 1.0110~ 1.0110 - 1.0110 - 1.0110
Orifice Calibration Value (Delta H@) 16700 = L6700 — 16700 ~ 1.6700
Nozzle Diameter, in. (Dn) 02707 02707 0270 ~ 0.270
Meter Volume, ft*3 (Vm) 36.625 - 36.892 < 34.790~ 36.102
Meter Temperature, °F (Tm) 936 ~ 97.1~ 96.4 ~ 95.7
Meter Temperature, °R (Tm-R) 553.6 557.1 556.4 555.7
Meter Orifice Pressure, in. H20 (Delta H) 1.1597 1.176 <~ 1.0537 1.129
Ave Sq Rt Orifice Press, (in. H20)™, ((Delta H)"2)avg) 1.067 ~ 10727 1.017~ 1.052
Volume H20 Collected, mL (Vic) 2119 ~ 198.1 ~ 180.9 ~ 197.0
CO2 Concentration, % (CO2) 13.2 ~ 13.2 ~ 13.1_ 13.2
02 Concentration, % (02) 6.9 < 70 7 6.9, 6.9
Ave Sq Rt Velo Head, (in. H2ZO)Y™% ((Delta P))avg) 0.695 ~ 0.699 ~  0.663 < 0.686
Stack Temperature, °F (Ts) 3672 370.7 ~ 3713 7 369.7
Stack Temperature, °R (Ts-R) 827.2 830.7 8313 829.7
Particulate Collected, g (Mn) 0.0376 ~ 0.0394 ~ 0.0434~ 0.0401
Moisture Fraction (at Saturation) (BWS) NA NA NA 0.000
02 F-Factor, dscf/MMBtu (Fd) 9605 9608 9610 9608
CALCULATED DATA

Nozzle Area, ft* (An) 3.98E-04 3.98E-04 3.98E-04 3.98E-04
Stack Area, ft’ (As) 78.54 78.54 78.54 78.54
Stack Pressure, in. Hg (Ps) 29.88 29.88 29.89 29.88
Meter Pressure, in. Hg (Pm) 30.03 30.03 30.02 30.02
Standard Meter Volume, fi’ (Vmstd) 35.426 35.461 33.473 34.786
Standard Water Volume, ft’ (Vwstd) 9.974 9.325 8.515 9.271
Moisture Fraction (Measured) (BWS) 0.220 0.208 0.203 0.210
Moisture Fraction (lower sat/meas) (BWS) 0.220 0.208 0.203 0.210
Mol. Wt. of Dry Gas, Ib/Ib-mole (Md) 30.39 30.39 30.37 30.38
Mol. Wt. of Stack Gas, Ib/lb-mole (Ms) 27.67 27.81 27.86 27.78
Average Stack Gas Velocity, ft/sec (Vs) 49.95 50.21 47.58 49.25
Stack Gas Flow, actual, ft’/min (Qa) 235405 236599 224235 232080
Stack Gas Flow, Std, ft*/min (Qs) 117040 118869 113370 116426
Isokinetic Sampling Rate, % (%l) 99.7 98.2 97.2 98.4
Particulate Conc @ Std Cond, gr/ft’ (Cs) 0.0164 0.0171 0.0200 0.0178
Particulate Emission, lb/hr (PMR) 16.4 17.5 194 17.8
Particulate Emission Factor, 1b/MMBtu (Fd) 0.0335 0.0354 0.0410 0.0366
Calibration check (Yqa) 1.0131 1.0142 1.0193 1.016
Percent difference from Y 0.45%

.
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CLIENT : Rayonier Balance ID: Metuler AIZ163
WESTON W.O. No. : 05565.008.010 Density of Acetone (g/mL): 0.7848
Date Analyzed : 4/15/09 Lab Ambient Temp (F): 68.7
Analyst : SBrown Lab Rel Humidity (%): 48

Barometric Pressure (Hg): 29.94
Source BFB Boiler
Operating Mode/Condition Bark w/ 45 ODTD Sludge

Field Run No.

TWO

THREE

FIELD BLANK

Beaker ID 42-03 43-03 44-03 40-03
Liquid Volume (mL) 75 74 76 200
Initial Beaker Weights (g)

‘Weight #1 109.4891 99.2506 100.3428 100.9652
Weight #2 109.4888 99.2504 100.3429 100.9653
Average Initial Weight (g) 109.4890 99.2505 100.3429 100.9653
Final Beaker Weights (g) )

Weight #1 109.5086 99.2650 100.3656 100.9660
Weight #2 109.5081 99.2652 100.3651 100.9658
Average Final Weight (g) 109.5084 99.2651 100.3654 100.9659
Final-Initial Beaker Wts. (g) 0.0194 0.0146 0.0225 0.0006
Sample/Blank Volume Ratio 0.3750 0.3700 - 0.3800

Liquid Blank Correction (g) 0.0002 0.0002 0.0002

anuld Partlculate Welght (g)

Filter ID

DA 0631

DA 0632

DA 0633

DA 0635

[nitial Filter Weights (g)

Weight #1 37.8385 37.4267 37.2939 36.4322
Weight #2 37.8389 37.4264 37.2936 36.4320
Average Initial Weight (g) 37.8387 37.4266 37.2938 36.4321
Final Filter Weights (g)

Weight #1 37.8571 374514 . 37.3149 36.4318
Weight #2 37.8571 37.4517 37.3149 36.4321
Average Final Weight (g) 37.8571 37.4516 37.3149 36.4320
Final-Initial Filter Wts. (g) 0.0184 0.0250 0.0211 -0.0001
[[Fitter Blank (g) -0.0001 -0.0001 -0.0001

Fllter Partlculate Welght (g) 0.0211

0.0184

0.0250

L ou! Sk %
Fllter Partlculate Weight (g) 0.0184 0.0250 0.0211
Liquid Particulate Weight (g) 0.0192 0.0144 0.0223
Net Particulate Weight (g) 0.0376 0.0394 0.0434
Sample Recovery Solution Acetone
Weight Percent of Blank 0.0004%

Liquid Fraction

Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,

then the samples are not blank corrected.
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ISOKINETIC FIELD DATA SHEET EPA Method S page (_of |

Client ¢ . - Rayonier Stack Conditions Meter Box ID K Factor -

W.0# " .. 05565.008.010 - Assumed Actual  Meter Box Y aclor 7, 325

Project ID Ray % Moisture & Meter Box Del H Leak Checks Initial Mid-Point Final
Mode/Source ID A Impinger Vol (ml) Probe ID / Length Sample Train (ft) CAATXNT T ] <DOSH
Samp. Loc. ID BFB Silica gel (g) Probe Material ak Check @ (in Hg) rs AR T
Run No.iD 1 C02, % by Vol Pitot / Thermocouple 1D tot good - Nes) 2 &y Jho -
Test Method ID M5 02, % by Vol p .41 Pitot Coefficient Orsat good | &ed) 7yesil ne. " | ‘.'/ ho
Date ID “fle Sy Temperature (°F) B Nozzle ID ‘Temp Check =, Pre-Test Set Post-Test Set
Source/Location . BFB. " ..’ .. Meter Temp (°F) . SRS Avg Nozzle Dia (in) Meter Box Temp . L :
Sample Date Static Press (in H0) .} Area of Stack (ft?) Reference Temp N .
Baro. Press (inHg) X915 &) Sample Time Pass/Fail (+- 2°) "~ Pass / Fail

Operator

+ . Ambient Temp (°F) _ yes / no

Yo
2 SNZ
3 75 A N3 Y% | LY [©Z
4 10 . N9 L. 5338 N3 T2R | 24D |G O
5 125 . S3 1. 339 | 93 LYo | 2 (GO
6 15 Nk , 35 3| 93 2% | 2¥s |
B1 175 oo /. 330 90 o | 2¢e [
2 20 .39 ' 2.5 333 %3 2 | Reta [ G 3
3 225 X i-22 .S 223 4 2Ye Zwal OWT
4 25 49 S . 3+ 1 35 Ty [Rvo [G3
5 27.5 (1 ) 33.S 36T 1 953 24T 24> | Q3
6 30 33 T FBR33 [0 “3 zvo | 2% | o/
ct 32.5 oq /. YS B I30X N o 2 | 2vZ2 | OB
2 3 S 3 RZ.2  [3uR | Y 2o | 240|359
3 375 s - S 3.0 368 45 Lvo Lyr S
4 40 ) = S5 B> | SY e | 2o | 59
5 425 .30 . e 5 Rl 354 | 95 2vol 2vr | G\
6 45 Y .33 | 33.639 | 350 | 95 = /7 | 2o | (ot <
D1 475 (o {.5%5% 8y« |1 3F0 | 92 2¥0 Reto]| G 3 S
2 50 S (-3¢ 9 S 33|95 2o | 2/ | Go s
3 52.5 .Y .o 2.5 233 ]|9S leeon | 24s | Go S
4 55 30 . RS 3.9 3GV | YO 2 7 29/ | 6o 5 -
5 575 EEE) FR hAENN 26K 93 2 9/ 292 S S
: = ® A gﬁ) ita P /3; “:c’;[\ H /:)tc»l\./'(l,é.o 359 /Q'S' Avg T ;,/cn MZ”;/Z, MO; l\;/ v VST .
1303 vg q ’ea vg Eta o otal Volume | |» AvgTs .{ . AvgTm, in/Max in/Max ?x emp axVac | a_)g/grnp. - -
=gt 134 @95 1 (528 he 2 v 2003 3.G 843 204N (B AL | FEe R0
W%Tﬁ-gN " g 9257 ?Vggafi*j/tomments: Mmooy )z .

%

£
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ISOKINETIC FIELD DATA SHEET EPA Method 5 page 1 o {
Client ... Rayoniers, | . Stack Conditions Meter Box D !
W.0.# '10,55'65?003;0,10" o Assumed Actual _Meter Box Y /(;‘113( K Factor 2.335
Project ID Ray % Moisture { Meter Box Dei H [ QFC Leak Checks Initial Mid-Point Final
Mede/Source ID A impinger Vol (ml) Probe ID / Length Y2.: Sample Train (%) QRS R e
Samp. Loc. ID 'BFB Silica gel (g) Probe Material . Leak Check @ (in Hg) .3, -
Run No.ID 2 CO02, % by Vol \ 3, Pitot/ Thermocouple ID . Pitot good 2 sl &9inor.
Test Method ID M5 02, % by Vol 1. O Pitot Coefficient Orsat good . yes 1o oo Ll yesidine
Date ID U I1SlsS Temperature (°F) IR Nozzle ID -+ Temp Check Pre-Test Set Post-Test Set
Source/location T =B, ___- Meter Temp (°F) SR Avg Nozzle Dia (in) Meter Box Temp | S
Sample Date /SIS Static Press (in Hz0) * =. <% | Area of Stack (it)) Reference Temp ' 1. ]
Baro. Press (in Hg) 2954 ‘Sample Time Pass/Fail (+/- 2°) " Pass./ Fail :
Operator R\ © . Ambient Temp (°F) Total Traverse Pts 24 Temp Change Response *- _yes./ no
< { s LYo
3 S 2ol 2] G| S Ty
NF 2yo| 25| G (| 5 2/
: ' | S 2rs [ Z¥I| 59 < Z¥EF
125 3D 23 (| 92 2ol 293 |1 S 9 ) <3
15 .t 52| 93 2y [Zxo | €Y </ 2YY
B1 17.5 .S535 369 N4 Zvo | T G </ T3
2 20 33 55 SN Z28) [ 2y | Lo 3 XL
3 225 Y Co 333 99 4G | YL | Go S 2SS
4 25 33 3G S Y 2y | YZ | o s TS
5 27.5 33 30 RN T¥ES z2¥e | b3 S Zss
5 30 EA) . C 350 gy - lyp IS v 25l
c1 32.5 8L %0 3| /.GF D3y “S 2o | Ry [ G G 255
2 35 Teete LGS ). Qo 33 Sy ZvYy Zvo | Loy & 2SS
3 37.5 < .39 33| SY s | T | WO | (o (A
4 - 40 -3 ) 3Fa !l Y 2| 2v2] SO G G0
5 425 TS TS 3G ( | roo 2vo | 72«7 <@t (@ 259
6 45 .ND Sy 3o NN 2 | 240 | G2 S 258
D1 47.5 3y [ 3% 333 & 2o | 2 [ GF | 5 <L
2 50 (03 I NB 33y 3 Tve |2y | L& | & )
3 52.5 LGS i.s3 32> 933 29, | 2wz |G G 5%
4 55 - 1.1 8 3 < 93 2we 2 | Gt S S
5 575 .33 R EEEIYERE 20/ 2, Y] S 2G>
6 60 e -3 4 2D 3F > g 3 . 290 e | Qg 5 TS
. Avg S‘qn Delta\P/ ~Avg DeltaH 1 _Total Volume V/f AvgTs - Avg Tm ] Mi;lya'x | Minlr\?ax Max Temp | Max Vac :';:MéX'_,"I',emp
. T@N ;7(?»»;/ ‘AVJS":ﬁEH E%Lv-t‘g"ll 3%e. S0 #g; Ao €1 G Caaall
AN | JComments:
o MANAG” O mspsmmumsn : \IISQC,‘ ' Oq'z} l/

[
IS

&

ve



ISOKINETIC FIELD DATA SHEET

Client

W.O.#

Project ID Ray % Moisture
Mode/Source ID — Impinger Vol {ml)
Samp. Loc. ID BFB Silica ge! (g)
Run No.1D 3 C02, % by Vol
Test Method ID M5 02, % by Vol
Date ID S/ Temperature (°F)
Source/Location Meter Temp (°
Sample Date (¢S{ Y

Baro. Press (in Hg)

Operator

2SN
Y4

B TR

Static Press (in H0) .

Ambient Temp (°F)

Stack Conditions
Assumed

EPA Method 5

Actual

3

F)

o

Meter Box ID
Meter Box Y
192 Meter Box Del H
2 Probe ID/Length
Probe Material
Pitot / Thermocouple ID
Pitot Coefficient
4 Nozzle ID
: %1 Avg Nozzle Dia (in)
1 =. 32 Areaof Stack (ft})
Sample Time
" Total Traverse Pts

Do ¢33

totgood
Orsat good
Temp Check
LD Meter Box Temp
78.54 Reference Terhp
60 Pass/Fail (+/- 2°)
24

Leak Checks

Page | _or_/_
KFactor 2.3<
Initial _Mid-Point,

Sample Train (ft%)

; Leak Check @ (in Hg)

Temp Change Response

4 AR . S
2 5 . S5 A 13,3 [ 353G | Yy 2o | 2wl GBS S [ Zuyp
3 7.5 Ha .94 IS L] 33 ¢ 94s Ty T Ygd G 5 A
4 10 5 F (.34 Y 33 | IS 2| 2ve| o S sz
5 125 .53 LT 143 333G | NS 2] vy | Go s o
5 15 3N 12 o 199G 3o [ Y9¢ zve|2yvz] S®A [ S 25)
B 175 @s%F s [ Al Y6, T >3] Yo 2921 2¥4] OF| § 150
2 20 L35G .32 rv3.3F 23IsS| 95 242 2% S < 2.5
3 225 S B 1.3 1/r49.3 [ 33| S 2y | =ao| S0 S 1S3
4 25 Y o3 152.% 333 S 2 | THYe| S S o3
5 275 -3 Y 152.) 33 93 2Yo | 2y S 3 g EAYY
6 30 30 =Y 1 S3.yol |3ws | ST Z2¥2 | ¥l SF s Zs<
c1 325 5O KN iS4} 372 | S= Y« | 2v2|Gw | 5 RS
2 35 YO . 0D 1 X, Y 3331 9% Rwval 2y S 3 RSNy
3 375 - -~(s T el | 53.5 332 [ 9+ Zos | 292 ] o Ce S5
4 0 |, 35 . QT 15%. 2 >G Y Y Txad] 2| gy [ 259
5 425 .3 RS 15 (2681 9% 2Yo | 24z | LY z. z59
6 45 3 ) (6. FS | BD0H ] 9% 29/ 1 yy | Y g S5
D1 475 (o3 /. ¢8R 163, 3 332 Y Z2we | Zve| Gy s iS5
2 50 .3y REYY] /GS .0 EETOINEYS 2vo | 270 G = 25Sy
3 52,5 LYy (-3 /GG 293¢ [ /0 ¢ 2vr | 29 | &6 = 255"
4 55 -3 ( -3 (oF. F EE XA Y vz | ryg| GG 3 25%
5 57.5 L <23 /Cp 2.y 230 ro/ zye Zyyw | O3 5 59
5 0 [ (&%Z .25 S DI 054 DGy | (o0 2v, | 2yr] ¢S 5 A
Avg Sgrt Delta F\’/’ Avg Delta H _}~ Total Volumev{ AvgTs AvgTm T MinMax Min/ax | Max Temp [ MaxVac [ “Max Témp’
e (532 )1.0533 | 34Nl 3F.3]  Sio.f o/l o @B G|zl
N T\!‘EN S & oY %‘j v Avg Sqrt Del\H/ Comments:
MANAGERS DESIGAERSICONSLLIANTS vo - ( . Q‘(AS '

o
o
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SAMPLE RECOVERY FIELD DATA

26

EPA Method 5
Client Rayonier W.O. # 05565.008.010
Location/Plant Fernandina Beach, FL Source & Location BFB
Run No. 1 Sample Date ) ~1S -« Recovery Date G135y
Sample I.D. BFB Analyst €0 /<2 Filter Number a3
Impinger
: 1 2 3 4 5 : 6 7 Imp.Total
Contents H20 H20 Empty 2| Silica Gel [
Final 29 ¢ | 2 23239
Initial |1 Q VoD D })q?f
¥ 7

Gain |15 G Y 3 a3 By | 21.9
Impinger Color N 2y~ Labeled? \Z
Silica Gel Condition ) g Sealed? L§
Run No. 2 Sample Date =¢S5 “<Y Recovery Date ‘——Ng_-_,ﬁ

Sample I.D. BFB Analyst ‘55{3'5 Filter Number Dot
Impinger
1 2 3 4 5 6 7 8
Contents H20 H20 Empty ' 2| silica Gel
Finalh |27 [(=3 3 32 303 |
Initial 'S = L S Q) 220.2l .
/ | ¥ ] A
Gain | 22 > > JRORS] (ej1ag .l
Impinger Color <N Labeled? \"
v
Silica Gel Condition L\w§\ Sealed? !
Run No. 3 Sample Date j ~45 ~o4 Recovery Date ) -»2—~\
Sample |.D. BFB Analyst DL/ 5R, Filter Number Do ¢33
Impinger
1 2 3 4 5 6 7
Contents H20 H20 Empty
Final | 269 | joef | )
Initial LIECYEN Ve (=Y
. ‘ < Y7 '
Gain |/ <) 4 {F+7.| 8511809
Impinger Color SN Labeled? M
Silica Get Condition | Sealed? \‘

Check COC for Sample IDs of Media Blanks




Sample and Velocity Traverse Point Data Sheet - Method 1

Client Rayonier Operator TS
Loaction/Plant Fernandina Beach, FL Date 2-Oct-07
Source BFB Boiler W.0. Number  05565.008.087 <2/ ©
Duct Type Circular O Rectangular Duct Indicate appropriate type

Traverse Type

Particulate Traverse [] Velocity Traverse

Distance from far wall to outside of port (in.)=C| 126.00 Fiow Disturbances
Port Depth (in.) = D 6.00 Upstream - A (ft) 100.0
Depth of Duct, diameter (in.) = C-D 120 Downstream - B (ft) 30.0
Area of Duct (ft%) 78.54 Upstream - A (duct diameters) 10.0
Total Traverse Points 24 |Downstream - B (duct diameters) 3.0
Total Traverse Points per Port 12 )
Diagram of Stack
Rectangular Ducts Only
|Width of Duct, rectangular duct only (in.) 120"
Total Ports (rectangular duct only) 100
Traverse Point Locations O O
Distance from
Traverse Inside Duct Distance from 30
Point  |% of Duct Wall (in) Outside of Port (in |
T - ’
1 2.1 2172 81/2
2 6.7 8 14
3 11.8 14 20 Duct Diameters Upstream from Flow Disturbance* (Distance A)
. 0.5 1.0 15 20 25
4 177 21 27 T ' o ! '
5 25.0 30 36 ? Higher Number is for Iy Disturbance
40}— Rectangular Stacks or Ducts :
6 356 42 112 48 1/2 ’ f
- Measl.mnem
7 64.4 77 112 83 1/2 30 Particulate Traverse Points B ste
- 0 ] 24 or 25° l Distucbance
8 7‘)0' 9 96 2
20 l—’
2.3 99 105 i i
S 8 0 T_ Velodlly Traverse Points ' Stack Diameter > 24 inches
10 88.2 106 112 ) 12
10— * From Point of Any Type of " sorof
3 112 118 Disturbance (Bend, Expansion, Contraction, or
11 93. etc.) Stack Diameter = 12 - 24
12 97.9 117 112 123 172 o i | 1 1 | | |
- - - 2 3 4 5 6 7 8 9 10
Equivalent Diameter = (2"L"W){(L+W) Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Poirts
tl 2034l slel 7] 8 ]l9ofw|ngn P23 ]a]ls)lefj7]ls]olwlnln
) Rectangul
B 1o 61 i 32 26 2| 7 [ 250 167|125 100] 83 | 7 | 63 | 56 [ 50 | 45| 42 | Graoy points
- (2 854 15 146 10.5 8.2 6.7 ro|2 7501500 [375[300[250(21.4] 188167150 136 125 & Matrix
3 15 296 194 146 18l (2 |3 83.31625]500|417]357]313]278]250]227] 208 9 -3x3
; t ] 933 104 323 26 177 : t 4 8751700 583 50074381389 [350]318]292 12_-4x3
sl S 854 617 342 25 felS 900 | 750 [ 643 | 563 { 500 | 45.0 | 40.9 | 375 16-4x4
sal 6 956 806 058 — [356] [sals 917 | 786 | 688 6L1[ 5505001 458] [ 55_5x4
R 89.5 714 644 et 7 929 81.3[722}650|59.1| 542 26_-5%x5
i o1 i
. B 96.3 85.4 75 P o ) 9381833]750] 682625 30-6x5
N 918 82.3 on 9 9441850773 | 708 36-6x6
: 10 914 882 i 10 95.0 | 864 | 79.2 42-7%x6
‘:‘ 1] 933 :‘ 11 95.5 | 875 49-7x7
M 979 12 958 »
- AN ) ‘
WS NI
MANAGERS DESIGNERS/ICONSULTANIS
Method1.xls Copyright Roy F Weston Inc Oct 1998PV C-7




RUN DATA

‘Number 3
Client: Rayonier -Project Number:  05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB Date: 15 Apr 2009
Calibration: 1
. 02 CO2
Time mv % mv %

Starting time 15:21

Run 1 Compliance
15:21:52 2364 6.9 4384 13.2
15:22:.02 2363 6.9 4385 13.2
16:22:12 2367 6.9 4380 13.2
15:22:22 2363 6.9 4385 13.2
15:22:32 2367 6.9. 4385 13.2
16:22:42 2366 6.9 4385 13.2
15:22:52 2370 6.9 4387 13.2
15:23:.02 2366 6.9 4385 13.2
15:23:12 2366 6.9 4387 13.2
16:23:22 2367 6.9 4387 13.2
RunAvg 2366 6.9 4385 13.2

MVESIL Ny




RUN DATA

Number 4

29

Client: Rayonier Project Number: 05565.008.010
Location: Fernandina Beach, Fi Operator. BR
Source: BFB Date: 15 Apr 2009
Calibration: 1
. 02
Time mv % mv %
Starting time 15:24
Run 2 Compliance
15:24:45 2405 7.0 4341 131
15:24:55 2396 7.0 4385 13.2
15:25:05 2395 7.0 4397 13.2
156:25:15 2400 7.0 4400 13.3
15:25:25 2392 7.0 4400 13.3
15:25:35 2404 7.0 4399 132
15:25:45 2394 7.0 4396 13.2
RunAvg 2398 7.0 4388 13.2

ESIEN —

Cc-9



RUN DATA

Number 5
Client: Rayonier Project Number: 05565.008.010
Location: Fernandina Beach, Fl Operator:. BR
Source: BFB Date: 15 Apr 2009
Calibration: 1
: 02 Co2
Time mv % mv %

Starting time 17:09

Run 3 Compliance
17:09:44 2358 8.9 4360 13.1
17:09:54 2363 6.9 4362 131
17:10:04 2356 6.9 4362 13.1
17:10:14 2357 6.9 4359 13.1
17:10:24 2360 6.9 4362 13.1
17:10:34 2359 6.9 = 4361 13.1
17:10:44 2359 6.9 4361 13.1
17:10:54 2359 6.9 4357 13.1
17:11:04 2360 6.9 4363 13.1
174114 2357 6.9 4361 13.1
17:11:24 2357 6.9 4362 13.1
RunAvg 2359 6.9 4361 13.1

MVESIL: N




CALIBRATION

31

Number 1
Client. Rayonier Project Number:  05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB Date: 15 Apr 2009

Starting Time: 11:39

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Resuits

% Cylinder ID Result, mv
Zero - -4
12.0 CC 159811 4117
25.9 SG0067 8853

Curve Coefficients
Slope Intercept Corr. Coeff.
341.9 25 >0.9999
CO2
Method: EPA 3A
Calibration Type: Linear Regression
Calibration Results

% Cylinder ID Result, mv
Zero ) -10
12.1 CC 159811 3969
24 4 SG0067 8152

Curve Coefficients
Slope intercept Corr. Coeff.
334.5 -32.7 >0.9999

MVESTLE N e

C-11



32
CALIBRATION ERROR

Number 1
Client: Rayoﬁier Project Number:  05565.008.010
Location: Fernandina Beach, FI , Operator: BR
Source: BFB Date: 15 Apr 2009

Starting Time: 11:39

02
Method: EPA 3A
Slope 341.9 Intercept 2.5
Standard, % Response, mV % Error, %
Zero -4 0.0 0.0
12.0 4117 12.0 0.0
25.9 8853 25.9 . 0.0
CcO2
Method: EPA 3A
Slope 334.5 Intercept -32.7
Standard, % Response, mV % Error, %
Zero -10 0.1 04
12.1 : 3969 : 120 04
24.4 8152 24.5 04

MVESTL N

c-12



ANALYZER INFORMATION

Client. Rayonier
Location: Fernandina Beach, Fl
Source: BFB

Project Number:
Operator:
Date:

05565.008.010
BR
15 Apr 2009

33

File Name: C:\DATA\Rayonier Fernandina\BFB O2Bags.cem
Computer: WSAUB58 Trailer: 201

Analog Input Device: Keithley KPCMCIA 16Al Card

Channel 1
Analyte
Method

Analyzer Make, Model & Serial No.
Full-Scale Output, mv
Span Concentration, %

Channel 2
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Span Concentration, %

02
EPA 3A, Using Bias
Servomex 4900 SN: 652836
' 10000
25.9

C0O2
EPA 3A, Using Bias
Servomex 4900 SN: 652836
10000
24.4

MVESTLEN]
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34
Determination of Stack Gas Velocity - Method 2

Client Rayonier Operator BR/SB Pitot Coeff (Cp)
Location/Plant _ Fernandina Beach, FL ' Date j // 2{ ¥ ﬁ Stack Area, f#* (As) 78.54
Source BFB W.0. Number  05565.008.010 Pitot Tube/Thermo ID .P\ E)
Run Number Prefim
Time VoS
Barometric Press, in Hg (Pb) 2% 19,54
Static Press, in H,0 (Pstatic) - :)_)
Source Moisture, % (BWS)
0. %
CO, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location N . YIN YIN
Angle Source . Source Source
Delta P at | yeilding zero Temp, F° Temp, F° Temp, F°
0° Deita P Port Point Delta P __(Ts) Delta P (Ts) Delta P (Ts)
oF [ 1S A 1 -G ) 352
Lo X | e 2 - 59 B
S e 3 ) 3 ¥
Q21> 4 1S 330
Lot | s 2 5 -3¢ 35S
oo | B 6 .25 355 || -
o /3 B ! .66 | 3G ey -
o7 | 3 2 5G| 36y
=] > 3 3L 362
- /2 4 .25 3¢
Z2 |7 5 5 . 9O 35}
/21 |t 5 & A 359
v | /2 c 1 >3 3G
o | rz | 43 363
oo 3 Y3 [3¢Y
o)y [ o 4 A4S 1364
oy | U : 9 [3sz
oS |9 6 .33 345
oS | Y ° 1 Kl 359
2L (5 2 3D 3G
A 3 | .38 g
/e | so 4 .56 330
4o | sy s 14y B35
QP2 6 .26 3359
- oY
Avg Angle avgpetapatemp| 44 | 5G2 3
9N ADSlSH ) (Lj _3(‘) :
Average gas stream velocity, ft/sec. ) o
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

MW = (0.32* 0)+(0.44 * COo)+(0.28* (100 - {CO2 + 09))) where:
MWs = (MWd* (1- (BWS/100 (1 8+ (BWS/100 Mwd = Dry molecular weight source gas, Ib/lb-mole.
S = ( ( "( )))+ ( 1 » MWs = Wet molecular weight source gas, Ibilb-mole.
129 = J2+ge0 Tsa = Source Temperature, absolute(oR)
R . Ps = Absolute stack static pressure, inches Hg.
Ps =Pb+ (PstatK:/ 1 3.6) Vs = Average gas stream velocity, ft/sec.
= * > BahaP * [[Taa (_* r j Qs(act) = Volumetric flow rate of wet stack gas at actual, wacf/min
Vs =85.49" Cp”avg vDeltaP Tsa/(Ps*MWs Qs(std) = Volumetric fiow rate of dry stack gas at standard
Qs(act)=60*Vs* As conditions, dscfimin
Qs(std) = 17.64 * (1- (BWS/100))* (Ps/Tsa)* Qs(act) W%T@ N
MANAGERS‘_ \ mmumsp Y
omments - C-14

. method Copyright Roy F Weston Inc October 1998 -~
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WFQST APPENDIX D

FIELD DATA — BFB BOILER
CONDITION TWO
BARK WITH 60 ODTD SLUDGE
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Rayonicr 05565.008.010
Fernandina Beach BFB Boiler

Bark w/ 60 ODTD Sludge

ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 4/16/09 4/16/09 4/16/09 -
Time Began 922 7, 1100~ 1239 ~ -
Time Ended 1030 1207 7 1346~
INPUT DATA
Sampling Time, min (Theta) 60.0 . 60 - 60 - 60
Stack Diameter, in. (Dia.) 120.00 120.00 .- 120.00 - 120.00
Barometric Pressure, in. Hg (Pb) 30.06 . 30.06 ~ 30.06 -~ 30.06
Static Pressure, in. H20 (Pg) -0.75 ~ -0.71 ~ -0.71 ~ -0.72
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor Y) 1.0110 ~ 1.0110 ~ 10110~ 1.0110
Orifice Calibration Value (Delta H@) 16700 ~ 16700 <~ 1.67007 1.6700
Nozzle Diameter, in. (Dn) 0270 / 0270~ 0270 ~ 0.270
Meter Volume, fi*3 (Vm) 34.744 7 35.0197 34405~ 34.723
Meter Temperature, °F (Tm) 7327 71.8 ~ 70.1 ~ 71.7
Meter Temperature, °R (Tm-R) 533.2 531.8 530.1 531.7
Meter Orifice Pressure, in. H20 (Delta H) 1.092~ 1.097 7 1.057 1.082
Ave Sq Rt Orifice Press, (in. H20)™ ((Delta HY%)avg) 1.036 ~ 1.040 7 1.0217 1.032
Volume H20 Collected, mL (Vic) 2157 »~ 196.37 207.6 7 206.5
CO2 Concentration, % (CO2) 13.1 -~ 13.2 - 13.2~ 13.2
02 Concentration, % (02) 7217 697 697 7.0
Ave Sq Rt Velo Head, (in. H20)"% ((Deita P)\2)avg) 0.687 ~ 0.685 ~ 0.673 ~ 0.682
Stack Temperature, °F (Ts) 373.7 -~ 369.0~ 3632 — 368.6
Stack Temperature, °R (Ts-R) 833.7 - 829.0 823.2 828.6
Particulate Collected, g (Mn) 00334 < 003027 00425 7 0.0354
Moisture Fraction (at Saturation) (BWS) NA NA NA 0.000
02 F-Factor, dscf/MMBtu (Fd) 9604 9608 9604 9605
CALCULATED DATA

Nozzie Area, fi’ (An) 3.98E-04 3.98E-04 3.98E-04 3.98E-04
Stack Area, ft’ - (As) 78.54 78.54 78.54 78.54
Stack Pressure, in. Hg (Ps) 30.00 30.01 30.01 30.01
Meter Pressure, in. Hg (Pm) 30.14 30.14 30.14 30.14
Standard Meter Volume, ft’ (Vmstd) 35.026 35.396 34.884 35.102
Standard Water Volume, ft’ (Vwstd) 10.153 9.240 9.772 9.722
Moisture Fraction (Measured) (BWS) 0.225 0.207 0.219 0.217
Moisture Fraction (lower sat/meas) (BWS) 0.225 0.207 0.219 0.217
Mol. Wt. of Dry Gas, lb/Ib-mole (Md) 30.38 30.39 30.39 30.39
Mol. Wt. of Stack Gas, Ib/Ib-mole (Ms) 27.60 27.82 27.68 27.70
Average Stack Gas Velocity, ft/sec (Vs) 49.53 49.04 - 48.09 48.89
Stack Gas Flow, actual, f*/min (Qa) 233409 231118 226637 230388
Stack Gas Flow, Std , ft"/min (Qs) 114882 117026 113843 115250
Isokinetic Sampling Rate, % (%) 100.4 99.6 100.9 100.3
Particulate Conc @ Std Cond, gr/t’ (Cs) 0.0147 0.0132 0.0188 0.0156
Particulate Emission, lb/hr (PMR) 14.5 13.2 18.3 15.3
Particulate Emission Factor, 1b/MMBtu (Fd) 0.0306 0.0270 0.0385 0.0320
Calibration check (Yqa) 1.0161 1.0105 1.0078 1.011
Percent difference from Y 0.05%

K:\05565.008.010\BFB Boiler PM comp 16 april 03 SUMM
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CLIENT : Rayonier Balance iD: Mctuer AE163
WESTON W.0. No. : 05565.008.010 Density of Acetone (g/mL): (.7848
Date Analyzed : 4/16/09 Lab Ambient Temp (F): 68.7
Analyst : SBrown Lab Re! Humidity (%): 48
Barometric Pressure (Hg): 30.06
Source BFB Bonler
Operating Mode/Condition Bark w/ 60 ODTD Sludge
Field Run No. TWO THREE |} FIELD BLANK
o Iy 5

IProbe Wash ID :

([Beaker ID 45-03 46-03 47-03 40-03
Liquid Volume (mL) 90 95 75 200
Initial Beaker Weights (g)

Weight #1 123.5208 109.7059 116.3972 100.9652
Weight #2 123.5208 109.7060 116.3971 100.9653
Average Initial Weight (g) 123.5208 109.7060 116.3972 100.9653
Final Beaker Weights (g)
Weight #1 123.5395 109.7187 116.4163 100.9660
Weight #2 123.5397 109.7188 116.4168 100.9658
Average Final Weight (g) 123.5396° 109.7188 116.4166 100.9659
Final-Initial Beaker Wts. (g) 0.0188 0.0128 0.0194 0.0006
|Sample/Blank Volume Ratio 0.4500 0.4750 0.3750
iLiquid Blank Correction (g) 0.0003 0.0003 0.0002

0.0125 0.0192 0.0006

Liquid Particulate We|ght (g)

Filter ID DA 0634 DA 0636 DA 0637 DA 0635
Initial Filter Weights (g)

'Weight #1 33.5520 38.5703 38.9667 36.4322

Weight #2 33.5518 38.5699 38.9666 36.4320

Average Initial Weight (g) 33.5519 38.5701 38.9667 36.4321
Final Filter Weights (g)

Weight #1 33.5667 38.5879 38.9899 36.4318

Weight #2 33.5669 38.5877 38.9901 36.4321

Average Final Weight (g) 33.5668 38.5878 38.9900 36.4320
Final-Initial Filter Wts. (g) 0.0149 0.0177 0.0233 -0.0001

Filter Blank (g) -0.0001 -0.0001 -0.0001

Filter Partlculate Welght (g)

0.0149 0.0233
Liquid Particulate Weight (g) 0.0185 0.0125 0.0192
Net Particulate Weight (g) 0.0334 0.0302 0.0425
Sample Recovery Solution Acetone
Weight Percent of Blank 0.0004%

Liquid Fraction

Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,

then the samples are not blank corrected.
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ISOKINETIC F IELD DATA SHEET

Stack Conditions

Client

W.0# 1008 ]

Project ID Ray % Moisture
Mode/Source ID amp Impinger Vol (ml)
Samp. Loc. iD BFB Silica gel (g)

Run No.ID 1 CO2, % by Vol

Test Method ID M5 02, % by Vol

Date ID el s Temperature
Source/Location B Meter Temp (°F)
Sample Date Static Press (in H,0)

Baro. Press (in Hg)

Operator

Ambient Temp (°F)

Assumed

Actual

EPA Method 5

Meter Box ID
Meter Box Y

(°F)

Sample Time

Meter Box Del H

Probe ID / Length
Probe Material

Pitot / Thermocouple 1D
Pitot Coefficient

! Nozzle ID
i Avg Nozzle Dia (in)
Area of Stack (ft%)

Toial Traverse Pts

Da o3y

AoV

V.o

Leak Checks

R

Sample Train (ft’)

Orsat good

% Temp Check

3Q Meter Box Temp
78.54 Reference Temp
60 Pass/Fail (+/- 2°)

Temp Change Respeonse

Page ! of

K Factor 2 =3

Initial

Mid-Point Fi

Pre-Test Set

Post Test Set

, lBZ..‘I
. ; 39s 378 [ va X K
3 7.5 (FS.Y 3F2| FT ZYo S& </
4 10 . I Fo. 532 YA T | ]| 59 ~
5 125 .S o 11+ 132 3 DGR 33 2ve| 2o gy “)
6 15 .S e 1ALy D39S | 33 2| By STF|. =)
B1 17.5 ‘32 { U3 18963 335 | 32 2wl Two 3 <

2 20 e ® L. s~ 1 ]932.o |3 3) 33 | 2ol ve| S 5
3 225 .35 .25 r 2% ENEEEY / 2o | 2o <5 s
4 25 [ (3G |r R, | EEIES) \ 2 wsl 2v3]| 55 5
5 27.5 I l.oo || /35 338 [ 3¢ ] 2we]| 2wt | S S
6. 30 - 33 .35 [re3Ien [ I5o ED [ 2| e | SY |

cl 325 o< NS 1 9Q. 4 238 F) \ 2/2| ¢ | 5+ ]| &
2 3 <Y .23 1526 | 33¥ | +4 2ve | 241 §35 | O
3 37.5 .o oY EXY SEEE 2¢ 2v2 | SS S
p 20 o S ( ) 943 33y | 3y oA Y| 55 >
5 425 .33 35 hRES oS | FY Ted 2«42 | 3553 3
6 45 -9 e 23135 | 3G T < 2<a gz | S5 5

D1 47.5 e 35 i. 8 1IR3 33 3] T 2v2 | 5¢ S
2 50 -S5Y (.23 Za0.3 1238 | F5 T |2y P G
3 52.5 33 S 20l 13381 5 2va | TN K, G
4 55 EE a3 To2.% | 3 Ho| 5 { 2¢c | 2y | S 3z
5 57.5 34 33 (GH 5232 *3 ] 2vaq | Yy | §) 5
6 60 O3S 3o @ ? |Tax3TMN]3G3 [, s | L Ta| 292 | 53 5

Avg Sqrt Delta P} Avg Delta H, 1~ Total Volume L~ Avg Ts [P d AvgTm -~ Min/ Min/fdax [ Max Temp | Max Vac - )
- R G347 o920 | 3.4y 3R 3.2 Mo AN A N €O | & Tsa-tesd
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ISOKINETIC FIELD DATA SHEET

Client

W.OH

- iject 1D ;
Mode/Source ID s
Samp Loc ID
Run No.lD
Test Method ID

Date ID.

Source/Location
Samble Date
Baro. Press (in Hg)
Operator

% Moisture

Stack Conditions

Sy ~~F2 Impinger Vol (ml)
BFB’ Silicagel ()
2 CO2, % by Vol _
M5 02, % by Vol
<—£ (3™ Temperature (°F)

4 q -{(y~%4 Static Press (in H;0)

Meter Temp (°| F)

. Sample Time

Ambient Temp (°F)

EPA Method 5

Probe 1D / Length

Meter Box ID [).p‘})
MeterBox Y [T
éter Box Del H | . GFO

Leak Checks
ample Train (%)

Probe Material

0.84

vg Nozzle Dia (in)

Meter Box Temp

Area of Stack (ft9)

78.54

Reference Temp

Pass/Fail (+- 2°)

Temp Change Responsi

Page  l of (
KFactor 2 3. ¢
Initial Mid-Point Final
AR A=X0 C)
S
_ fe9/nd
| ! @s (o
VPr_e-TestVSVet Post-Test Set
ass / Fan }

F“'¢P4'3;

2 .Gpdl LY Lol 3 273 ‘ oy j
2 5 b .3 279! 334 |32 Z<o 4O w2 Y 2YS
3 7.5 e f S 2t | 33 | 33 Mo | 2uac| G ¢ < 2./
4 10 =5 2123 | 33Y) |+ ey | Ry QL (| Z N
5 12.5 - 33 .3 2/3.% |2 3| ¢ 2o (Reros | G ) Ty
6 15 - 31 3 Ljs.13% |25% | ¥ Reaa [y |t <) 2y 2
B 175 : Ro 3 e EEANECE z«o |[Cwo |Gy | S Ve
2 20 Yo L. 13 209.2 |33 37 2o | 2o | G2 4 2 ¢
3 22.5 Yy 1.o1 z2i1%3.] 330 3> \ 2o | T 3% “) TSz
4 25 335 B |Z2ZL.o 330G +3 | Zwo | 24| S o T SS
5 27.5 + 3% . & 222.z [ 3Gy | 33 [y zZve |29/ | 5 </ Z5Z
6 30 -3 % | 223.4Y( |35 3 | F3 || T | 290 | S5 U s
c1 32:5. LS [.339 225, 3 - K27 2| 9 g (XN
2 35 .53 1.3 2208 Y , [tz [« [ S| 5 2%
3 37.5 .55 [ 1.ZH TS | 3] | RT Wi 238 |ltwe | SO | M TG
4 40 S [.tS 224.5 33 | ¥z / *YZ | *3% | SG Y Lo
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6 45 31 =N 232 .ar| 35 F2 2ZYeo | TYol €3 <) 2.6 ¢
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2 50 G |1 AR 1359 3Fs +1 Z9e | 2y S S 253
3 52.5 21 L.Z3F (333, |935 ]| F2 Zyr | 235 | SF ] 5
4 55 H 32 ! \< 351 33FS | *F2 Zvo | 2Zvo s3] 5
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ISOKINETIC FIELD DATA SHEET

Actual

Client Stack Conditions
W.0# Assumed
‘Project ID Ray % Moisture
Mode/Scurce ID R e~ impinger Vol (ml)
Samp:.Loc. ID BFB Silica gel (g)
Run No/IBy 3 "C0O2, % by Vol
Test Method ID M5 02, % by Vol
Date ID &4 ) Ly~ Temperature (°F)
Source/Location eter Temp (°F)
Sample Date Static Press (in H;0)

4 Avg Nozzle Dia (in)

Dacke®Y
EPA Method S
Meter Box ID Aol D
Meter Box Y [P AN

Meter Box Del H

Probe D / Length
Probe Material

Pitot / Thermocouple 1D
Pitot Coefficient

Nozzle ID

Leak Checks
ample Train (ﬂ3)

Orsat good

Area of Stack (f)

Baro. Press (in Hg)
Operator

.. Ambient Temp (°F)

A

Sample Time

mp Check
23S Meter Box Temp
78.54 Reference Temp
60 Pass/Fail (+/- 2°)

Total Traverse Pts’

24 Temp Change Response

Page __/_ of _'____

K Factor

2.%

Initial

Mid-Point

SN0

Post-Test Set _

[
[ Tujy |2y O e S
/ zdi | TV G 5
2o | Y| s | S
Loy 2/ S Z iy
5%.¢02 23 2vz sz | S
B1 3 [ 283w [3F ( [y s ZN )| T < s
2 L2 |zss.z [ 334 | 2z 2%z ST | S
3 .22 |25.3 3 Iy FZ v | Y3 52| 5
4 93 [2z239.r [3GS |3z e | 29| s=] S
5 Lol 255 5 | 3GG] 3= ] 2N | 29472 S| Y
6 2 [ 2Ge 8135 [ AT ' o | 2450 | S 2 <
c1 LS 12623 [13GG | 6N Tty | 2| S|\
2 .o\ LG3 R [ 2GS | Fy zY (| ZY92] 53 Ky
3 kA RE 3.\ L 1VER| = 2\ 2«wz]| S3 <4
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5 LB ZFS5. ¢ | e | Yo |\ 2Yl | e¥T | 5Y Y
6 Lol 230 Y% 395 |, o L 2yt | TS| SO o
Avg SqrtDelta P AvgDeltaH 4 Total Volume /Avg Ts V1 Avg Tm Min/Max Min/Max [ Max Temp | Max Vac - .
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SAMPLE RECOVERY FIELD DATA

41

EPA Method 5
Client Rayonier W.O. # 05565.008.010
Location/Plant Fernandina Beach, FL Source & Location BFB
Run No. 1 Sample Date ﬂ:(o\ Recovery Date  Y/7q(aN
Sample I.D. BFB Analyst /5.3 Filter Number > o34
Impinger
1 2 3 5 6
Contents H20 H20 Empty Silica Gel [
Final | 3.4 ls | > 32373
mitial | /< o ros | O EAYYD i
. A - ./
Gain | 2o 2 | T 209 33 [205.3
Impinger Color o Labeled? \
Silica Gel Condition Spmd Sealed? Y
Run No. 2 Sample Date i AR Recovery Date </ -/¢oY
Sample |.D. BFB Analyst BN ZS,} Fitter Number o ole Y6
Impinger
1 2 3 5 6 8 | Total
Contents H20 H20 Empty A silica Ge! [Siii s
Final__ |22 ;i) 2 223\
Initia' /> o™ O D (Y 32#.& Y /
R 1 Y «
Gain |/ 2 <) L /Qg‘/ L2193
Impinger Color O\ Labeled? N a
Silica Gel Condition <, ., ) Sealed? X
Run No. 3 Sample Date *-) =1~ ON Recovery Date )= ¢,y -0
Sample I.D. BFB Analyst 24! ZS{} Filter Number N o3P~
] Impinger
1 2 3 5 6 8 Total
Contents H20 _ H20 Empty 4| silica Gel [BEETGRY
Final (2959 ro> Z 32N
mitial [\ o | 1o ] o <) I /
" d A
Gain L 3% O [ 200 1&0 Zoq‘q
Impinger Color C_S $r Labeled? \ls ,
Silica Gel Condition Sealed? N

—aan b

Check COC for Sample IDs of Media Blanks
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RUN DATA

Number 1
Client. Rayonier Project Number: 05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB Date: 16 Apr 2009
Calibration: 1
. 02 - C02
Time mv % mv %

Starting time 11:12

Run 1 Compliance
11:12:18 2433 7.1 4354 13.1
11:12:28 2434 71 4351 13.1
11:12:38 2439 7.1 4353 13.1
11:12:48 2440 7.2 4356 13.1
11:12:59 2438 7.1 4356 13.1
11:13:09 2441 7.2 4354 . 1341
11:13:19 2437 7.1 4358 13.1
11:13:29 2436 7.1 4354 13.1
11:13:39 2439 7.1 4355 13.1
11:13:49 2439 7.1 4353 13.1
11:13:59 2441 7.2 4352 13.1
Run Avg 2438 71 4354 13.1
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RUN DATA

Number 2
Client: Rayonier Project Number:  05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB : Date: 16 Apr 2009
Calibration: 1
. 02 - €02
Time mv % mv %

Starting time 12:48

Run 2 Compliance
12:48:30 2357 6.9 4403 13.2
12:48:40 2355 6.9 4396 13.2
12:48:50 2353 6.9 4397 13.2
12:49.00 2360 6.9 4396 13.2
12:49:10 2359 6.9 4398 13.2
12:49:20 2356 6.9 4399 13.2
12:49:30 2358 6.9 4400 13.2
12:49:40 2355 6.9 4401 13.2
12:49:50 2353 6.9 4395 13.2
12:50:00 2355 6.9 4399 13.2
Run Avg 2356 6.9 4398 13.2
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RUN DATA

Number 3
Client: Rayonier Project Number: 05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB Date: 16 Apr 2009
Calibration: 1
: 02 co2
Time my % my %
Starting time 14.07

Run 3 Compliance
14:07:28 2369 6.9 4371 13.1
14.07:37 2360 6.9 4387 13.2
14:07:47 2363 6.9 4395 13.2
14:.07.57 2365 6.9 4401 13.2
14:08:07 2361 6.9 4398 13.2
14:.08:17 2361 6.9 4404 13.2
14.08:27 2369 6.9 4401 13.2
14.08:37 2361 6.9 4398 13.2
14.08:47 2369 6.9 4402 13.2
14.08:58 2362 6.9 4399 13.2
14:.09.08 2361 6.9 4403 13.2
14:09:18 2362 6.9 4402 13.2
RunAvg 2364 6.9 4397 13.2

— ETEN—



CALIBERATION

45

Number 1
Client: Rayonier Project Number:  05565.008.010
Location: Fernandina Beach, Fl Operator: BR
Source: BFB Date: 16 Apr 2009
Starting Time: 08:09
02
Method: EPA 3A
Calibration Type: Linear Regression
Calibration Results
% Cylinder ID Result, mv
Zero - -4
12.0 CC 159811 4091
25.9 SG0067 8869
| Curve Coefficients
Slope Intercept Corr. Coeff.
342.6 9.9 >0.9999
CO2
Method: EPA 3A
Calibration Type: Linear Regression
Calibration Results :
% Cylinder ID Result, mv
Zero - 2
12.1 CC 159811 3966
24.4 SG0067 8169
Curve Coefficients
Slope Intercept Corr. Coeff.
334.8 -26.9 0.9999

—— AT
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CALIBERATION ERROR

Client: Rayonier
Location: Fernandina Beach, Fl
Source: BFB

Project Number:  05565.008.010
Operator:  BR
Date: 16 Apr 2009

Starting Time: 08:09

Method: EPA 3A

“Slope 342.6 Intercept -9.9
Standard, % Response, mV % Error, %
Zero -4 0.0 0.0
12.0 4091 12.0 0.0
25.9 8869 25.9 0.0
Method: EPA 3A
Slope 334.8 Intercept -26.9
Standard, % Response, mV % Error, %
Zero 2 0.1 0.4
12.1 3966 . 11.9 -0.8
24 4 8169 24.5 04

WESIEN—
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ANALYZER INFORNMATION

Client: Rayonier Project Number: 05565.008.010
Location: Fernandina Beach, FI Operator: BR
Source: BFB Date: 15 Apr 2009

File Name: C:\DATA\Rayonier Fernandina\BFB O2Bags 16 April 2009.cem
Computer: WSAUB58 Trailer: 201

Analog Input Device: Keithley KPCMCIA 16Al Card

Channel 1
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No.  Servomex 4900 SN: 652836
Full-Scale Output, mv : 10000 '
Span Concentration, % 25.9

Channel 2
Analyte : c0O2
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No.  Servomex 4900 SN: 652836
Full-Scale Output, mv 10000

Span Concentration, % 24.4

MVESTUENG

D-12




TEN APPENDIX E

SOLUTIC NS - QUALITY CONTROL DATA

=
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Seiect three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure.

3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record readings in outlined boxes below, other columns are automatically calculated.
INITIAL FINAL  AVG (Py,)
DATE:| 12/16/08 METER SERIAL #:| 971165 BAROMETRIC PRESSURE (in Hg): 29.52 l zaszJ 29,52
METER PART #1" AO137 CRITICAL ORIFICE SET SERIAL#|  1331s Calbrated by: | LoF ,
K TESTED ELAPSED
FACTOR |VACUUM DGM READINGS (FT) AMBIENT| DGM F° DGM | TIME (MiN)} | DGM aH Q) (2) (3) (4)
IORIFICE ;] RUN# | (AVG) (in Hg) INITIAL ] FINALj NET (Vi) F°  |INITIAL FINAL| AVG 0 (in Hz0) Vm (STD) |V (STD) Y AHg
12 1 0.3275 22 606,135 617.641 11.506 64 65 65 65 27 0.52 11434 11407 . 0998 1.639
16 2 0.4379 25 654,328 680,262 25.934 66 70 67 69 46 0.93 25627 25935 1.012 1.646
19 3 0.5175 19 682245 703.330 21,085 65 67 68 68 32 1.30 20804 21342 1.021 1.644
25 4 0.6784 17 704,732 727.517 22,785 65 68 70 69 26 2.30 22571 22731 1.007 1,693
31 5 0.8269 15 623,122 653,738 30.616 64 67 71 69 29 3.50 30.418

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, Vi, (std), and the critical

N - " . . ivi 'S . ? Y

orifice, V., {std), and the DGM calibration factor, Y. These equations are automatically calcufated in the spreadsheet above. Individual Y's .02 ffom average ES
Individual AHg, values 0.2 from average? YES
(1) Vm(std) = Ki Vi Pyar+ (4H/13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
T K, = 17.64 °Rfin. Hg (English), 0.3858 °K/mm Hg (Metric)
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric}
Prar 6
(2) Ve (std)= K Tomo = Volume of gas sample passed through the critical orifice, corrected to standard conditions
Tums = AbSOlUte ambient temperature (°R - English, °K - Metrrc)
K= Average K’ factor from Critical Orifice Calibration
3 Y= Ve (std) = DGM calibration factor
V., (1)
Next Calibration Due By:
(4) AHg =7 07582 AH .
( Ve (std

6t



Post-Test Meter Calibration Check

Rayonier
Fernandina Beach

POST-TEST METER Y CALIBRATION CHECK

Meter ID: AO 13

Run Number

Sampling Time. min

Meter Volume. ft*

Meter Temperature, R

Barometric Pressure, in. Hg

Meter Orifice Pressure, in. H,O

Meter Pressure, in. Hg

Ave Sq Rt Meter Orifice Pressure, in. H,O
Meter Orifice Calibraion Coefficient, in. H,0
Dry Mol. Wt. of Stack Gas, 1b/Ib-mole

Dry Gas Meter Cal. Check Value
Meter Con'rgction Factor

Mean Percent Difference, %

(Theta)
(Vm)
(tm)
(Pb)
(dH)
(Pm)

((sqrt. dH)ave

(dH@)

(Md)

(Yqa)
(Y)

< +/-5%.

K:\05565\008101 0\BFB Boiler PM comp 16 april 09 postcal

!
60
34.744
533
30.06
1.092
30.14
1.036
1.67
30.38

1.0161

1.0110

05565.008.010

BFB Boiler
Bark w/ 60 ODTD Sludge
2 3 Mean
60 60 60
35019 34405 . 34.723
532 530 532
30.06 30.06 30.06
1.097 - 1.057 1.082
30.14 30.14 30.14
1.040 1.021 1.032
1.67 1.67 1.670
30.39 3039 3039
1.0105 1.0078 1.0115
1.0110 1.0110 1.0110
0.05

5/6/2009
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Post-Test Meter Calibration Check

Rayonier

Fernandina Beach

POST-TEST METER Y CALIBRATION CHECK

Meter ID: AO I3

Run Number

Sampling Time, min (Theta)
Meter Volume, ft* (Vm)
Meter Temperature, R (tm)
Barometric Pressure, in. Hg (Pb)
Meter Orifice Pressure, in. H,O (dH)
Meter Pressure. in. Hg (Pm)
Ave Sq Rt Meter Orifice Pressure, in. H,O ((sqrt. dH)ave
Meter Orifice Calibraion Coefficient, in. H,O (dH@)
Dry Mol. Wt. of Stack Gas, Ib/tb-mole ' (Md)
Dry Gas Meter Cal. Check Value (Yqa)
Meter Correction Factor (Y)
Mean Percent Difference, % ) < +/- 5%

K:\05565\008\010\BFB Boiler PM comp 15 april 09 postcal

60
36.625
554
29.94
1.159

. 30.03

1.067
1.67
30.39

1.0131

1.0110

60
36.892
557
29.94
1.176
30.03
1.072
1.67
30.39

1.0142

1.0110

05565.008.010

BFB Boiler
Bark w/ 45 ODTD Sludge

3
60
34.790
556
29.94

. 1.053

30.02

1.017

1.67
30.37

1.0193

1.0110

Mean
60
36.102
556
2994
1.129
30.02
1.052
1.670
30.38

1.0155

1.0110

0.45 .

5/6/2009



v

S - Type Pitot Tube Inspection Data Form

Checked By

PR5L-12-18-2009

Pitot Tube ID NO. P18 Length 5' Probe ID.No. AUB-PR-5L o )
If all Criteria PASS Cp is equal to 0.84
Inspection Date 12/19/2008 Individual Conducting Inspection MTF
PASS/FAIL
-Ed""““° P ZTT T Distance to A Plane (PA) - inches ___ 0.471 PASS
J I Distance to B Plane (PB) - inches 0.471 PASS
WeSide Pl e Pitot OD (D) - inches 0.375
1.050,<P<15D, PA must Equal PB
Are Open Faces Aligned ® O
Perpendicular to the Tube Axis YES N PASS
Angte of Q1 from vertical A Tube-
degrees (absolute) 1 PASS
“"Angle of Q2 from vertical B Tube-
i degrees (absolute) 1 PASS
Q1 and Q2 must be < 10°
r——ret Z Y v e 2 SN
Q : — vertical A Tube-
BT degrees (absolute) 1 PASS
e Angle of B1 from
- Bt or) vertical B Tube-
degrees (absolute) 1 PASS
Y= 2 O= 1
A= 0.942
Z=AsinY= 0.0329 PASS
W must be < 0.03125 inches W=AsinO= 0.0164 PASS
- HE < P Distance between Sample
I\' g Noie QO) o Nozzle and Pitot (X) - inches 0.75 PASS
X must be > 0.75 inches
Im;\ncf Pressure Impact Pressure
Opening Plane . N YES N(
e Opening Plane is ® o PASS
N ey Phane above the Nozzle O NA
o Entry Plane
-— mth“’z
“Lemperatuse Seasor H :
[ T e [ Thermocouple meets| OYES O N{
the Distance Criteria
6 A in the adjacent figure ® NA
«—tinch —>
et S /{: Thermocouple meets| @®@YES O N
¢ T o oS P T the Distance Criteria PASS
in the adjacent figure O NA
6 Samsple Probe
POSTTEST CHECK
Client Work Order Number
" Date Damage Found? YES NO

WESTS>N]

Copyright Roy F Weston Inc July 1999PV



STACK TEMPERATURE SENSOR CALIBRATION DATA

Thermocouple Number: AUB-PR-5L Length: SFT
Date: 13-Dec-07 Pitot: P18
Ambient Temperature,°F : 73
Calibrator: KMR

Reference Reference Thermocouple Temperature
Point Temperature Temperature Difference
Number °F °F %
- A 73 73 0.00
B 42 0.20
C 202 203 0.15
2- A 73 73 0.00
B 41 42 0.20
C 202 203 0.15
3- A 73 73 0.00
B 41 42 0.20
C 202 203 0.15
Temp Diff (%) = ](Ref Temp, °F +460) - ( Therm Temp°F + 460) I x 100

I Ref Temp,°’ F + 460 ) |

Are all temperature differences less than +/- 1.5% ? YES

POSTTEST STACK TEMPERATURE SENSOR CALIBRATION DATA

Client:
Work Order Number:
Date:
Calibrator:
Ambient Reference Thermocouple Temperature
Temp,® F Temp." F Temp,® F Diff, %
Was a pretest temperature correction used ? yes no
Is temperature difference within +/- 1.5% yes no

If no, calculations done once with recorded values and once with corrected values

53



T APPENDIX F

AR PROCESS OPERATING DATA

K:\05565\008\0 I0(\REPORT\RAYONIER FB APR 09 BFB BOILER EMISSION TEST REPORT.DOC 28 April 2009 2:30 p.m. Version
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Boiler Data
Bark Totalizer 219.71
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 63.38
Boiler Steam Integrator  955.44

Boiler Steam Outlet Pres. 913.28

Boiler #6 Oil Integrator 0.00
Boiler Steam 273.78
Boiler 02 3.75
Boiler Steam Temp. 877.98
Boiler Gen Bank Temp.  846.38

Tons
Tons
Tons
Pct

PSI
Gals
KPPH
%
DegF
DegF

|

A

Pwer Boiler 6 Stack Test

Date: 4/15/2009

Time: 10:08:38 AM

Test Run Number: 1

Start or Finish Start

Scrubber Data

Scrubber pH 8.46 pH
Scrubber Inlet Temp.  391.57 DegF
Scrubber Recirc Flow 678.28 GPM
Scrubber Caustic Flow  0.00 Kg/Min
Scrubber Level 9.09 Feet
Scrubber Media NONE

(Off, Effluent, Water)

CEMS Data

Stack Flow 228.65 KSCFM
Stack Flow Adj. 98.70 DKSCFM
Stack Temp 373.46  DegF
Oxygen Adj. Value 656 PCT -
CO Adj. Value 56.81 - .PPM
NOx Adj. Value 123.86 .. PPM.
SO2 Adj. Value 59.75 PPM

OPACITY VALUE

2471..

_PCT

Precipitatbr Data -

T/R #1 Second vottage  29.00 ~~

T/R #1 Second amps  305.00
T/R #2 Second voltage  29.00
T/R #2 Second amps  200.00
T/R #3 Second voltage  36.00
T/R #3 Second amps  760.00
T/R #4 Second voltage  43.00
T/R #4 Second amps ~ 595.00

‘KVDC

mA
KVDC
mA
KVDC
mA
KvDC
mA
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Boiler Data

Bark Totalizer 283.11
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 65.34 ~

Boiler Steam integrator 1262.04
Boiler Steam Qutiet Pres. 899.67

Boiler #6 Oil Integrator 0.00
Boiler Steam 266.01
Boiler 02 435
Boiler Steam Temp. 869.93
Boiler Gen Bank Temp. 851.68

Tons
Tons
Tons
Pct

PSi
Gals
KPPH
%
DegF
DegF

(Off, Effluent, Water)

Date: 4/15/2009

Time: 11:13:46 AM

Test Run Number: 1

Start or Finish finish _

Scrubber Data

Scrubber pH 8.91 pH
Scrubber Inlet Temp.  396.18 DegF
Scrubber Recirc Flow  246.50 GPM
Scrubber Caustic Flow 0.00 Kg/Min
Scrubber Level 9.15 Feet
Scrubber Media NONE

Uset:Operal

CEMS Data

| Stack Flow 231,82

Stack Flow Adj. 98.99
: Stack Temp 376.69
i Oxygen Adj. Value
i CO Adj. Value 59.59 ...
f NOx Adj. Value 134.38 . °
i SO2 Adj. Value

: OPACITY VALUE

53,00 ‘PP
2387

Precipitatérz Data SN

| T/R #1 Second voltage
! T/R#1 Second amps ~ 260.00
! TIR #2 Second voltage  29.00
| TIR #2 Second amps ~ 155.00
i T/R #3 Second voltage  30.00
E TR #3 Second amps ~ 455.00
i TIR #4 Second voltage  37.00

i T/R #4 Second amps  415.00

30.00°

F-3
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Boiler Data

Bark Totalizer
Knots Totalizer
TDF Totalizer
Fuel Screw Speed

333.19
0.00
0.00

69.79

Boiler Steam Integrator 1480.12
Boiler Steam Outlet Pres. 909.98

Boiler #6 Oil Integrator
Boiler Steam

Boiler 02

Boiler Steam Temp.
Boiler Gen Bank Temp.

0.00
260.51
469
889.71
842.22

Power Boiler 6 Stack Test

Date: 4/15/2009
Time: 12:02:37 PM
Test Run Number: -2
Start or Finish Start
Scrubber Data
Tons | Scrubber pH 8.98 pH
Tons | Scrubber Inlet Temp.  395.05 DegF
Tons | serubber Recirc Flow  186.34  GPM
Pt | Scrubber Caustic Flow  0.00  Kg/Min
PSI gcrugger 'l\_;:ﬁl 9.22 Feet
Gals | Scrubber Media NO
KPPH i (Off, Effluent, Water) ~ -NONE
% 1
DegF .

DegF

i

CEMS Data
Stack Flow 24577
Stack Flow Adj. 105.79
Stack Temp
Oxygen Adj. Value 6.48
CO Adj. Value 70.09
NOx Adj. Value
S02 Adj. Value 108.50
OPACITY VALUE

TIR #1 Second voltage
T/IR #1 Second amps

TIR #2 Second voltage
TIR #2 Second amps

T/R #3 Second voltage  35.00
T/R #3 Second amps  -700.00
T/R #4 Second voltage  42.00
T/R #4 Second amps  620.00

190.00
34.00
295.00

272"

Precipitator 6dté :
20.00 Kk

58
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Boiler Data
Bark Totalizer 391.57
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 72.25

Boiler Steam Integrator 1777.72
Boiler Steam Qutlet Pres. 900.11

Boiler #6 Oil Integrator 0.00
Boiler Steam 287.72
Boiler 02 4.00
Boiler Steam Temp. 878.65
Boiler Gen Bank Temp.  849.85

Power Boiler 6 Stack Test

Date: 4/15/2009
Time: 1,06:45 PM
Test Run Number: 2
Start or Finish finish__
Scrubber Data
Tons l Scrubber pH 9.01 pH
Tons | Scrubber Inlet Temp.  393.21  DegF
Tons | gerypber Recirc Flow 91761 GPM
Pet | Scrubber CausticFlow 000 Kg/Min
PSI K Scrubber Levgl 9.29 Feet
Gals | Sorbber biecla vatey  NONE
KPPH -
%
DegF -
DegF :

i

CEMS Data
Stack Flow 253.88
Stack Flow Adj. 109.19
Stack Temp 374.59
Oxygen Adj. Value .6.82.
CO Adj. Value 46,93
- NOx Adj. Value 128.74 .
. $02 Adj. Value 105.00
: OPACITY VALUE 272

T/R #1 Second voltage
T/R #1 Second amps

T/R #2 Second voltage
TIR #2 Second amps

T/R #3 Second voitage
T/R #3 Second amps ~ 410.00
i TIR #4 Second voltage ~ 39.00
i T/R #4 Second amps ~ 465.00

i

30.00
215.00
29.00
135.00
32.00

Precipitatof— Data:

.- KSCFM
- DKSCFM
DegF
PCY ...
.PPM .
PPM .
PPM.. .

"KVDC
mA
KVDC
mA
KvDC
mA
KvDC
mA

pet
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Boiler Data

Bark Totalizer
Knots Totalizer
TDF Totalizer
Fuel Screw Speed

433.16
0.00
0.00

81.25

Boiler Steam Integrator 1961.36
Boiler Steam Outlet Pres. 884.54

Boiler #6 Oil Integrator
Boiler Steam

Boiler 02

Boiler Steam Temp.
Boiler Gen Bank Temp.

0.00
258.71
4.25
865.91
818.01

Date:

Time:

‘Test Run Number:
'Start or Finish

Scrubber Data

Tons | Scrubber pH

Tons l Scrubber Inlet Temp.
oS i Serubber Recire Flow

Pct !

Scrubber Level

PsSI . Scrubber Media

Gals
KPPH{
%

DegF !
DegF |

Power Boiler 6 Stack Test

i Scrubber Caustic Flow

{Off, Effluent, Water)

CEMS Data
Stack Flow 228.14
Stack Flow Adj. 97.99
Stack Temp 372.71
Oxygen Adj. Value 7.56
CO Adj. Value 84.09
NOx Adj. Value 121.61
$02 Adj. Value 85.00
OPACITY VALUE 2.54

KSCFM
DKSCFM
DegF
-PCT -

PPM

" PPM
. PPM
PCT

T/R #1 Second voltage  33.00
T/R #1 Second amps  305.00
T/R #2 Second voltage  34.00

T/R #2 Second amps ~ 250.00
| T/R #3 Second voltage  38.00
| TIR #3 Second amps ~ 855.00
f T/R #4 Second voltage  45.00
‘ T/R #4 Second amps ~ 710.00
|

Precipitator Data

KVDC
mA
KvDC
mA
KvDC
mA
KVDC
mA



Boiler Data

Bark Totalizer 527.38
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 66.06

Boiler Steam Integrator 2366.35
Boiler Steam OQutlet Pres. 906.27

Boiler #6 Oil Integrator 0.00
Boiler Steam 293.60
Boiler 02 4.45
Boiler Steam Temp. 876.64
Boiler Gen Bank Temp. 856.38

Tons
Tons
Tons

Pct .

PSI
Gals

KPPH

%
DegF
DegF

Y.
Power Boiler 6 Stack Test

Date: 4/15/2009

Time: 3:14:26 PM

Test Run Number: 3

Start or Finish finish_

Scrubber Data

Scrubber pH 9.20 pH
Scrubber Inlet Temp.  393.14 DegF
Scrubber Recirc Flow 228.22 GPM
Scrubber Caustic Flow  0.00 Kg/Min
Scrubber Level 9.32 Feet
Scrubber Media 'NONE

|
i
|
|

{Off, Effluent, Water)

CEMS Data
Stack Flow 25105 KSCFM
Stack Flow Adj. 108.00 DKSCFM
Stack Temp 37595 DegF
Oxygen Adj. Value .6.09 PCT
CO Adj. Value 96.78 PPM’
NOx Adj. Value 128.00 .. PPM
S02 Adj. Value 8250 PPM
OPACITY VALUE 3.15 PCT
e I

T/R #1 Second voltage
T/R #1 Second amps
TI/R #2 Second voltage
T/R #2 Second amps
T/R #3 Second voltage
T/R #3 Second amps
T/R #4 Second voltage
T/R #4 Second amps

31.00
255.00
33.00
165.00
34.00
535.00
40.00
520.00

Precipitator Data -

- KvDC
mA
KvDC
mA
KVDC
mA
KvDC
mA
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Boiler Data
Bark Totalizer 561.77
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 51.63

Boiler Steam Integrator 2476.40
Boiler Steam Outlet Pres. 898.79
Boiler #6 Oil Integrator 0.00

Boiler Steam 243.96
Boiler 02 4.03
Bailer Steam Temp. 870.93

Boiler Gen Bank Temp.  824.63

Power Boiler 6 Stack Test

Date: 4/15/2009
Time: 3:39:43 PM
Test Run Number: _4
|Start or Finish start __

Scrubber Data
Tons | Scrubber pH 9.03 pH
Tons | Scrubber Inlet Temp.  388.97  DegF
Tons | serubber Recirc Flow ~ 0.00  GPM
Pet Scrubber Caustic Flow  0.00 Kg/Min

Psl Scrubber Level 9.05 Feet
I Scrubber Media

ESI;HII (OF, Effluent, watery ~ NONE

%

DegF

DegF -

CEMS Data

Stack Flow 17407 . KSCFM
Stack Flow Adj. 74.38 DKSCFM
Stack Temp 371.94  DegF
Oxygen Adj. Value 774 . PCT . .
CO Adj. Value 59.56 . 'PPM’
NOXx Adj. Value 11598 . 'PPM -
S0O2 Adj. Value 7250 . PPM. '~

OPACITY VALUE 22277 PCT -

Precipitator. bataA

T/R #1 Second voltage  29.00 - KVDC

T/IR #1 Second amps  170.00 mA
T/IR #2 Second voltage  32.00 KVDC
T/R #2 Second amps  155.00 mA

i T/R #3 Second voltage  35.00 KVDC

T/R #3 Second amps  625.00 mA
TIR #4 Second voltage  40.00 KVDC
TIR #4 Second amps  500.00 mA
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Boiler Data
Bark Totalizer 611.45
Knots Totalizer 0.00
TDF Totalizer 0.00
Fuel Screw Speed 67.00

Boiler Steam Integrator 2785.55
Boiler Steam Qutlet Pres. 897.26

Boiler #6 Oil Integrator 0.00
Boiler Steam 289.04
Boiler 02 4.47
Boiler Steam Temp. 879.32
Boiler Gen Bank Temp. 865.10

Tons
Tons
Tons
Pct

PSI
Gals
KPPH

DegF
DegF

Power Boiler 6 Stack Test

(Off, Effluent, Water)

|Date: 4/15/2009

Time: 4:45:17 PM

Test Run Number: 4

Start or Finish finish

Scrubber Data

Scrubber pH 9.17 pH
Scrupber Inlet Temp.  395.16 DegF
Scrubber Recirc Flow 0.00 GPM
Scrubber Caustic Flow  0.00 Kg/Min
Scrubber Level 9.31 Feet
Scrubber Media NONE

CEMS Data
Stack Flow 227.83
Stack Flow Adj. 161.86
Stack Temp 138.80
Oxygen Adj. Value 6.01
CO Adj. Value 45.24
NOx Adj. Value 128.34
S02 Adj. Value 73.50
OPACITY VALUE ‘2,73

KSCFM

DKSCFM
DegF
PCT
PPM .
PPM
PPM
PCT

Precipitator Data

T/R #1 Second voltage
T/R #1 Second amps

TIR #2 Second voltage
T/R #2 Second amps

T/R #3 Second voltage  33.00
T/R #3 Second amps  315.00
T/R #4 Second voltage  40.00
TIR #4 Second amps  430.00

23.00
55.00
29.00
50.00

KvDC
mA
KvDC
mA
KVDC
mA
KVDC
mA

F-9
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Boiler Data

Fuel Screw Speed

Boiler Steam Integrator
Boiler Steam Outlet Pres. 924.64
Boiler #6 Oil Integrator

Boiler Steam Temp.
Boiler Gen Bank Temp.

Power Boiler 6 Stack Test

|Date: 4/16/2009
1 Time:
Test Run Number: A
Start or Finish start_
Scrubber Data
Scrubber pH 9.16

Scrubber Inlet Temp.  394.24

Scrubber Recirc Flow 0.00

Scrubber Caustic Flow  0.00

Scrubber Level 9.32
Scrubber Media

(OF, Effuent, Watery)  NONE

9:26:15 AM

CEMS Data

| Stack Flow 211.23
, Stack Flow Adj. 90.22
i Stack Temp 375.96
Oxygen Adj. Value 5.92

- CO Adj. Value 62.25
NOx Adj. Value 136.96
S02 Adj. Value 53.00

- OPACITY VALUE 2.42

Precipitator Data
| T/R #1 Second voltage  33.00 -

: T/R #1 Second amps  460.00
}' T/R #2 Second voltage  33.00

T/R #2 Second amps  300.00
| T/R #3 Second voltage ~ 36.00

T/R #3 Second amps ~ 700.00
| T/R #4 Second voltage  46.00
! T/R #4 Second amps  650.00

KSCFM

DKSCFM

DegF
PCT

_PPM
“PPM

PPM
PCT -

KVDC
mA
KvDC
mA
KVDC
mA
KvDC
mA




Boiler Data

Bark Totalizer 273.99
Knots Totalizer 4.15
TDF Totalizer 0.00
Fuel Screw Speed 75.61

Boiler Steam Integrator 1067.72
Boiler Steam Qutlet Pres. 892.38
Boiler #6 Oil Integrator 0.00

Boiler Steam 264.49
Boiler 02 3.89
Boiler Steam Temp. 866.25

Boiler Gen Bank Temp. 834.28

ower oiler 6 Stac st

Date: 4/16/2009
Time: 10:33:42 AM
Test Run Number: o
 Start or Finish finish _
Scrubber Data
Tons | Scrubber pH 9.47 pH
Tons | Scrubber inlet Temp.  395.34  DegF
;o?s " Scrubber Recirc Flow 55120  GPM
"€ Scrubber Caustic Flow  0.00  Kg/Min
Pl | gcrugg:r :\.Aeevgl 9.13 Feet
: Scrubber ia
ﬁg';m ¢ (Off, Effiuent, Water) ~ NONE
% |
DegF
DegF

CEMS Data e

Stack Flow 22044 . KSCFM
Stack Flow Adj. 94.14 DKSCFM
Stack Temp 376.29  DegF
Oxygen Adj. Value 5.50. . PCT.
CO Adj. Value 12855 PPM .

, NOx Adj. Value 12184 PPM . .
SO2 Adj. Value 63.50 PPM "

OPACITY VALUE 2.80

PCT

Precipitator Data - .
, TIR #1 Second voltage 3100 - KVDC
'T/R #1 Second amps 29500 mA
'TIR #2 Second voltage 3500 KVDC
| TIR #2 Second amps ~ 330.00 mA
{ T/R #3 Second voltage  40.00 KVDC
| /R #3 Second amps - 970.00 mA
' TIR #4 Second voltage  44.00 KVDC
" T/R#4 Second amps  625.00 mA

F-11
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Boiler Data
Bark Totalizer 310.18
Knots Totalizer 415
TDF Totalizer 0.00
Fuel Screw Speed 70.70

Boiler Steam Integrator 1202.69
Boiler Steam Outlet Pres. 902.67

Boiler #6 Oil Integrator 0.00
Boiler Steam 290.43
Boiler 02 3.63
Boiler Steam Temp. 877.31
Boiler Gen Bank Temp. 859.70

Power Boiler 6 Stack Test

Date: 4/16/2009
Time: 11:01:32 AM
"Test Run Number: 2.
Start or Finish start__
| Scrubber Data
Tons | Scrubber pH 9.34 pH
Tons | Scrubber Inlet Temp.  397.64 DegF
;‘;{‘S Scrubber Recirc Flow 208.33  GPM
» Scrubber Caustic Flow  0.00 Kg/Min
ps! ' Scrugger Ilc/‘eev(?l 9.22 Feet
(l-(SSIPSH cr?Oﬂ,eéﬁfuen:.aWater) NONE
%
DegF .
DegF |

|

!

CEMS Data

Stack Flow 25457  KSCFM
Stack Flow Adj. 109.14 DKSCFM
Stack Temp 374.28 DegF
Oxygen Adj. Value 853 PCT
CO Adi. Value 202.37 PPM
NOx Adj. Value 124,75  PPM
SO2 Adj. Value 63.00 PPM,’
OPACITY VALUE 272 PCT

Precipitator Data
T/R #1 Second voltage  30.00 KVDC
T/R#1 Second amps  180.00 mA
T/R #2 Second voltage 31.00 KVDC
T/R #2 Second amps 8500 mA
T/R #3 Second voltage  32.00 KVDC
T/IR #3 Second amps 29500 mA
T/R #4 Second voltage  41.00 KVDC
T/R #4 Second amps  465.00 mA

F-12
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ower ller 6Stack Test

"Date: 4/16/2009 |
Time: 12:15:01 PM
Test Run Number: .._:‘2
Start or Finish finish__ i
Boiler Data . Scrubber Data CEMS Data
Bark Totalizer 378.65 Tons i Scrubber pH 9.25 pH Stack Flow 21465 . KSCFM
Knots Totalizer 4.15 ;f_ons Scrubber Inlet Temp.  391.72  DegF gtac: 1lilow Adj. 91.90 DKSCFM
TOF Totalizer 0.00 ons ; W tack Temp 370.25 DegF
Fuel Screw Speed 6728 Pot  ooupiorRedroFiow 26352 ﬁmn Oxygen Adj. Value 754  PCT
Boiler Steam Integrator 1551.39 " Serubber Level 927 Fest | COAd. Value 103.07  PPM
Boiler Steam Outlet Pres. 897.52  PSI crupber Leve : €€t | NOx Adj. Vaiue 110.38 .* PPM
; i Scrubber Media $02 Adj. Value 47.00 .. PPM
Boiler #6 Oil Integrator 0.00 Gals (Of, Effivent, Water)  NONE ) 4700 .. PPM
Boiler Steam 27241 KPPH ' ‘ OPACITY VALUE 279 PC
Boiler 02 327 % T e s e s
Boiler Steam Temp. 868.92  DegF Precipitator Data
Boiler Gen Bank Temp.  845.47 DegF | T/R#1 Second voltage  30.00 KVDC
| T/R#1 Second amps  220.00 mA
T/R #2 Second voltage 26.00 KVDC
TIR #2 Second amps 7000 mA
T/R #3 Second voitage  34.00 KvDC

| T/IR#3 Second amps ~ 555.00 mA
T/R #4 Second voltage 41.00 KVDC

| TR #4 Second amps  520.00 mA

i
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Boiler Data
Bark Totalizer 42511
Knots Totalizer 4.15
TDF Totalizer 0.00
Fuel Screw Speed 68.56

Boiler Steam integrator 1751.27
Boiler Steam Outlet Pres. 900.31

Boiler #6 Oil Integrator 0.00
Boiler Steam 273.68
Boiler 02 3.48
Boiler Steam Temp. 863.90
Boiler Gen Bank Temp.  826.30

t Sys
Power Boiler 6 Stack Test
Date: 4/16/2009
Time: 12:57:52 PM
Test Run Number: 3.
Start or Finish start__
Scrubber Data
Tons | Scrubber pH 7.84 pH
Tons | Scrubber Inlet Temp.  390.61 DegF
;o?s i Scrubber Recirc Flow 0.00 GPM
S| Scrubber Caustic Flow  0.00 Kg/Min
PSI Scrubber Level 9.08 Feet
Scrubber Media
Gals NONE
KPPH (Off, Effluent, Water)
%
DegF
DegF

CEMS Data
Stack Flow 217.61
Stack Flow Adj. 94.35
Stack Temp 371.08
Oxygen Adj. Value 7.1
CO Adj. Value 67.00
NOx Adj. Value 119.38
S02 Adj. Value 58.25
OPACITY VALU

"292

t
i e
i
!

{ T/R #1 Second voltage
T/R #1 Second amps
T/R #2 Second voltage

| T/R #2 Second amps

+ T/R #3 Second voltage

" T/R #3 Second amps

- T/R #4 Second voltage

! T/R #4 Second amps

29.00
165.00
30.00
85.00
32.00
355.00
47.00
750.00

Precipitator Data:

KSCFM
DKSCFM
DegF

PCT .
.PPM
_PPM
" PPM
‘PCT

KVDC
mA
KVDC
mA
KVDC
mA
KVDC
mA

F-14
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Boiler Data

Bark Totalizer 465.15
Knots Totalizer 4.15
TDF Totalizer 0.00
Fuel Screw Speed 70.92

Boiler Steam Integrator 1992.34
Boiler Steam Outlet Pres. 901.93
Boiler #6 Qil Integrator 0.00
Boiler Steam 286.32
Boiler 02 4.08
Boiler Steam Temp. 886.36
Boiler Gen Bank Temp. 840.44

Tons
Tons
Tons
Pct

PSI
Gals
KPPH
%
DegF
DegF

i St Sys, asiiF
Power Boiler 6 Stack Test

Date: 4/16/2009

Time: 1:50:17 PM

Test Run Number: ;~73—-

Start or Finish finish

\ Scrubber Data

! Scrubber pH 9.23 pH
Scrubber Inlet Temp.  392.15 DegF
Scrubber Recirc Flow 0.00 GPM
Scrubber Caustic Flow  0.00 Kg/Min
Scrubber Level 9.32 Feet
Scrubber Media

(Off, Effluent, Water) NONE

CEMS Data
Stack Flow 24119 - KSCFM
Stack Flow Adj. 104.02 -DKSCFM
Stack Temp 370.64  DegF
Oxygen Ad). Value 704 PCT
CO Adj. Value 64.20 . PPM .
NOx Adj. Value 11892 PPM .
S02 Adj. Value 7500 . PPM...

OPACITY VALUE 346 PCT

Precipitator Data

T/R #1 Second voltage  30.00°° KVDC
T/R #1 Second amps  195.00 mA
T/IR #2 Second voltage  35.00 KVDC
T/IR #2 Second amps  190.00 mA
T/R #3 Second voltage  28.00 KvDC
T/IR#3 Secondamps  195.00 mA
T/IR #4 Second voltage 4400 KVDC
T/IR #4 Second amps  615.00 mA

69
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4/15 -Comp Run 1

Ilin
o200

: Drzscription
J3715201 SSH OUTLET STEAMFLOW

Wax  Tag Crescription ]

. 400 [ BFB_OPAC \ OPACITY VALUE |

Name ‘Avqi }RawAuq |sdeev. ‘Mln ]Mau )

] Count

“E‘U 1 ‘Ram Aug

]Sxd Dev. an

RFB 23FI520 ] 279] 218 | 15 245

1088 || 28]

246 0.3]

Hame ]Aug
BFB_OPAC_VAL_PV i

i
I“lﬁirUn M l’jl k
R e

\\f A

¥

U]

-
13:00

1225 1230 1235 1240 1245 1250

Fos LN - By

1200 1205 1210 1215 1220

W ‘
z»l_MinE

1255

T
13.00 1200 1205 1210 1215 1220 1225

Maxi i Tag . ‘Description

12 3ID

1235 1240 1245 1250

. So50fPBO_ESP_Tol TRTotal Watis st V]

Jhex

1255

lCoum

] Raw Awg

Tewg [Raw Avg [5td Dev.

NE [Mn

120000 'l[mme B

BFB_FUEL FACTOR | 9605 | 0605 |

B8_ESP_Total_Watts_inst| 62802

63019 | 14610 | 36510 |

108990 |

n
|

A

\

== 72000

~

y

45000 173

5

]\

-

1240 1245 1280 1288

1200

i
|
1208 1210 1215 1220 1

13:.00
o S

12:50

12.55




4/15 -Comp Run 2

Tag Description . ‘ Win . Max wnent Tag - %7 Description
.BFB 23715200 SSHOUTLETSTEAMFLOW . 200 400, " 238 e OPAC_\ OPACITY \/ALUE

-l {Hame Tava [RawAva_ [stdDev.  [Min [Max Tcount fs0 1 - r [Raw Avg 5t Dev.
BEB 23FI5206 PV

| 203 262] 18] 240 ] 1107 ] I R BFB_OPAC VAL AV | 27] - 28]

N

s}y H :
13:50 13:5l$ 1400 1405 1410 1415 14"0 1425 1430 14:35 1440 1445 14:5'0 14:% 13:5,0 13:55 14:Ud 14.05 14:110 1415 1420 1425  14:30 14:?:5 14:40 14:*;5 3
i Tag 'Description R Min; Max: Current Tag Descnpnon . .
IBFB" FUEL F BFB FUEL FACTOR AS INTEGER . 9550 9650i 9609IP88 ESP Tol TR Total Watts lnst[W]

H

Min{ Max!

. ,.1 SOOI
t

Name [Avg [Raw g [StdDev.  [Mn Jvax TCoum f1120000 ----{ TName j Terg [Rswéug  [StdDev.  [Mn
BFB_FUEL FACTOR | 9608 | 9608 | 2] 9805 | 9812] 7] PB5_ESP_Total_Wants_I| 57089 | 57153 | 17942 28850

v

' T - T ; T : ’ T ; T } :
1350 1355 1400 1405 1410 1415 14201425 1430 1435 1440 1445 1450 145¢ . 1350 1355 1400 1405 1490 1415 1420 1425 1430 © 14:35 1440 1445

N . 5 N (N . R




4/15 Comp Run 3

’ Tag ' Descnpnun ‘ . Mm _ lvla/ Current ng ' D rnpnon i I bl\x'Iin .M-axv CLln‘@hff
I_F 23F'520fSSHOUTLETSTEAMFLOW ..., %0 400  279[|BFBOPACNOPACTYVALLE """ 0 s a7

[ TName [RawAva _ |Std Dev. [sdin [han [count 1160 1 s+ [Name ’ lAvg [Raw Avg  [Std Dev, [Mn [count
8FB 23FI5205 PV 31 ] 281] 14] 239 308 | BFB_ORAL VAL PV 27] 27] 03] ; 42]

1540 1545 1550 1555 1600 1605 3610 1615 1620 1625 16:30 1635 1640 1540 1545 1550 1555 1600 1505 1640 1645 1620 1625 1630 1635
Tag N Descrlptton ¢+ Min; Max Curre : ETag 'Deacnptlon '
l _FB FUEL F" BFB FUEL FACTOR AS INTEGER . 50; 98! 9592_|P86 ESP Tol T/RTotal Watts Inst[W]

-3--{ [Name [Avg JRaw Avg TSt Dew.  [Min Ttutax | Count |
BFB_FUEL_FACTOR | 2810 4608 | s 9594 9515 | 7]l

| 120000 [ Trame [Avg [RawAvg ™ [51d Dev.
B6_ESP_Total_Watts_if 47677 ] 43004 13032 24430 | 85485 |

S6U00

72000 1

\//\

- 24000

1540 1545 1550 1555 1600 1605 15 : : 1625 1630 1635 40 1540 1545 1580 1555 1800 1605 1610 1615 1620 1625 1630 1635
Ko I £3591 33 - y ' Qe s 5% .




4/16 -Comp Run1

Tag Desulpnon Mm Ma,\ furrunt Tag ‘ Dewnpnun

i

| BFB_23F1520t SSH OUTLET STEAMFLOW ;2000 400 276 | BFB_OPAC_\ OPACITY VALUE

400 snmmey '1 Name lava 1R2'NAVU EldDev. i . e g : [ JName [Avg ]REWA"Q [std Dy

3

, BFB 23FI5205 PV | 274 274] : fo28] | BFB_OFAC VAL PV | 28] 28|
' : ‘

|

|

i

i

360 §-

it e ,"v»*u(-* bty i

/\1 ;
b\l/ \/

. l Pl : 00 H ' ! : H
0925 0330 0335 0940 09:45 0950 09:55 10:60 10.05 'IU:7107 "10'1'5 10:20  10:25 108 0825 0930 09.3:5 09:940 0945 0950 09:55 1000 10;65 10:1'0 10:1'5
SRR i - | Cwwm e F o - B
Tag Descnptnon _ » Mln WEVS Current: ‘Tag :Description
9550 19650 9604|P86 ESP ol TIR Total Watts Inst[W]

i L
i !

g JRawAvg ™ [StdDev.  [Min v [Coumt - ]|120000 1 [Name g [Raw fwg_ [Std Cev.  [Min {Max
BFB_FUEL_FACTOR | 9504] o604 2] 19599 | 9606 | 1] PBB_ESP_Total_Watts_i| 76183 | 75955 | 14852 43275 111625

\
F\ L

-1 86000 1+

T : ' ; ; : — : . ;
0925 0930 0935 094 4 : 005 1010 - 1045 10:20 0925 0930 0335 0340 0345 09 Gos 1010 1015 10:20  10:25




s —— e OMD RUN 2
ag Description e . Min - Tlax _Current Tag . :D_esciripti‘on I Mm fvh Current"%
[ BFB_25FI520( SSHOUTLETSTEAMFLOW = 200, 400"  261[JBFB OPAC\OPACITYVALLE -~ 0, 6

i : . : B

Name IAvg {Raw Furg IStd Dev. ﬂbCl ; {Aug [Ram Avg |Std Dev. i
23] 03!

67 B_23F15206_PV/ ! 285 | 285 | 3] ! BFB_OPAC_VAL_PV i 28| 2|

ﬂ y }x‘r\ﬂ*w

TR D WY PN N PP N Y TN, oY Mol

| ) (1K1] ! H
1905 1140 14§ 1120 1125 1301135 1140 1145 1150 1155 1200 1205 11:05  1MA0 1915 126 M25  11:30 1135 4140 1145 1150 11:55
e vt TN - Co R M Sy EGN - )
i Description i ‘ i Description : :
Total Watts Inst [W] '

{ Thame Avg lRaw Aug lStd Dev. ; { TName [Avg
BFB_FUEL_FACTOR 9508 | 9607 | PB8_ESP_Total_Wiatts_lnst| 54935

B

:I 1110 1115 11:200 1128 11:?;0 11:35  11:40 11:4'5 11:50 11:5'5 12.00 1105 1110 1S 1200 28 430 1135 11:40 1145 14:50 11:55 1200 1205
serefon B A 6 it IREM - ¥ T 8




~4/16 -Comp Run 3

Min  Mlax  Current Tag _ Description v
200: 281 IBFB OPAC_\. OPACITY VALUE

hla
400,

DsSLletlun
I BFB_ 23FI520£ ‘SSHOUTLET STEAM FLOW

talin N i_\{la‘-'

| Raw Avg
277

5td Dev.

Fild

Hame
BFEB 23Fl5"08 P\/

Aug

— [Raw Aug

[S1d Dev.

3.0]

m— Name I
BFB_OFAC_VAL_PV

5]

)

g 'ht:{m rJ\“ '

f“H‘MY("

M

ik

v \fU

200 Lo

+ T . T : r ' —
240 1245 1250 13:00 1310 1345 13:20 1330 1335 1345 1250 1255 1300

Tag Descnptlon

IBFB FUEL_F BFBFUEL FACTORASINTEGER

12:55 13.05 240 1245
ECE 2 o1 T
Max: Current Tag _ 'Descrlptlon

9597 [|PB6_ESP_Tol TR Total Wats Inst [W] _

1325 13:40

Min:;'
950" 9650

1310

1315

1320

1325

1330 1335

13:.40

[Raw Avg [stdDev: 1120000
4504 | 9604 4|

| Thame Taug
BF_FUEL_FACTOR |

Jave

[Raw Fug

[std Dev.

| TName
PBE_ESP_Total_thiatts_t]

47101 47286

11133

43000 1

Vi

24000 1

240 1245 1225'0 12.5'5 13:45 1243 12585 1300 1305

MW

1300 1305 1310

i B

1315 1320 1325 1330 1335 1340 12:50

1310

-]

1315

13:20

1325

1330 1335

13:40

13:45
ok TR







