A GeOI'gia"PaCifiC Palatka Pulp and Paper Operations

Consumer Products Division

P.0. Box 919
Palatka, FL 32178-0919
(386) 325-2001

January 3, 2003

i . -

Mr. Syed Arif i
State of Florida — \/I=
Department of Environmental Protection R = C E E ‘/ E D
2600 Blair Stone Road )
Twin Towers Office Building JAN 06 2008
Tallahassee, Florida 32399
BUREAU OF AIR REGULATION

Re:  DEP File No. 1070005-019-AC (PSD-FL-264A)

Georgia-Pacific Palatka Operations

No. 3 Bleach Plant

Dear Mr. Arif,

The following is in response to your request for additional information dated
November 26, 2002. Please note that the items are listed in the same order as in the letter
mentioned above for convenience.

1. Request: Please provide the total pulp production at the facility for the years
1999 2000 and 2001. Also, give a breakdown of where this pulp was utilized in
the facility (bleached and unbleached areas). Additionally, provide a detailed
accounting of this pulp when utilized in the tissue-making mill. If additional pulp
was bought during those years, please include that in the accounting. The
Department is expecting a complete material balance of the pulp produced in the
facility and the pulp bought by the facility when compared to the material shipped
from the facility.

Response: Please see Table 1 (see Attachment A). Note that pulp produced is
back calculated from actual paper machine production. The mill also purchases
both pulp and finished tissue in “parent” rolls. The purchased pulp, along with
the virgin pulp, is utilized in manufacturing product at the Palatka Mill. The
tissue “parent” rolls are converted into finished goods at the Mill -- these rolls are
only processed in the converting area of the Mill and do not add additional
production to the pulp mill, bleach plant, or machine areas.

2. Request: Please give a detailed accounting of how much of softwoed and

hardwood was utilized in the total pulp production at the facility for the years
1999, 2000 and 2001. How are the two types of woods segregated when feeding
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10 the digesters? How is the pulp kept segregated and is there any blending of the
pulp taking place prior 1o making final product.

Response: Please see Table 1. Hardwood and sofiwood chips are segregated into
different chip silos prior to use, and are cooked separately in the digesters. The
subsequent pulp is also segregated by species in different high-density pulp
storage towers and is blended just prior to the paper machines as needed for the
various paper grades.

. Request: During the plant trip on November 12, the No. 3 Bleach Plant was
operating at 30 tph. Please indicate if the production rate was 30 ADTBP per
hour.

Response: The production rate was 30 unbleached oven-dry standard tons per
hour as measured going into the pre-bleach washer.

. Request: During the plant trip on November 12, the facility personnel talked
about a chart at the No. 3 Bleach Plant presentation, which indicated reduced
usage of ClO, and increased usage of oxygen and hydrogen peroxide to get the
same bleach ability. If testing was done to authenticate this fact, please provide
the necessary documents. Also, provide a detailed written description as well as
the chart showed to the Department.

Response: No lab simulated testing was done to authenticate the results of the
work done in reducing ClO, by using more hydrogen peroxide. No permanent
changes to oxygen application rates were made during this time period based on
trial and error results. The results presented were based on Ib/ton application rates
as measured by the inline instrumentation, and were obtained by trial and error
experimentation.

Charts 1 and 2 below illustrate the trial and error work that was completed,
demonstrating a shift of work from CIO, in the first stage to hydrogen peroxide in
the second stage. The last six weeks of data that were in the original presentation
have been omitted due to an instrumentation failure that was identified subsequent
to DEP’s visit. (note, this paragraph needs to be indented to match the prior

paragraph)
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5. Request: Please indicate if 100% of softwood pulp or 100% of hardwood pulp is
processed through the bleach plant at any given time. Are there occasions when
a mix of the two types of wood pulp is processed at the same time? What
indicators are available in the control room to help the operators know what type
and how much of either hardwood or softwood pulp is being processed.

Response: Softwood and hardwood are almost always processed in the bleach
plant separately and are never intentionally mixed. However, the grade mix
required by the machines requires the bleach plant to make frequent species
changes. Therefore, it is not uncommon for more than one species to be in
different stages of bleaching within the bleach plant at a given point in time. The
bleach plant was designed to minimize mixing; however, there is a small amount
of inadvertent mixing (typically 10~20 ADTBP) that occurs with each transition.
The operators are able to approximately monitor the location of each species
volumetrically in the bleach plant by tracking the origin of the pulp flow since the
pulp is segregated in different pulp storage towers. This allows the distributed
control system (DCS) to display the current species in each sequence of
bleaching, allowing the operator to make adjustments as required.

6. Request: Please explain how the CIlO; application rate to the pulp is monitored.
If data is kept on the application rate, how often is it recorded?

Response: Both the ClO; flow rate and strength are measured continuously by
inline instrumentation. The pulp tonnage rate is measured by inline flow and
consistency measurement instrumentation as well. This information is then
converted into a lb/ton application rate. Operators record ClO, application
information on their log sheets on an hourly basis during normal operation.

7. Request: Please provide a copy of the initial and annual compliance tests done
Jor this plant. The report should include information on the production rate of the
bleach plant during the compliance tests.

Response: The reports are attached (Attachment B).

8. Request: The Department is in receipt of daily pulp production data covering a
period from January 2000 until October 2002 (34 months). The daily bleached
pulp production data indicates a highest daily production rate of 1197.9 tons on
June 30, 2002, and a highest monthly average of 884 tons per day in September
2002. Please explain the reasons for not achieving the permitted production rates
of 1702 tons daily maximum and 1350 tons per day monthly average for the No. 3
Bleach Plant.

Response: The Bleach Plant, as built, is capable of producing 1440 bleached air-

dry standard tons per day rather than the initial design rate of 1702 tons per day.
As such, this update has been reflected in the more recent application.
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10.

11

Current grade mix on the paper machines does not require us to produce at the “as
built”, maximum rate. However, market conditions change frequently based on
customer preferences and economic conditions. Therefore, the bleach plant was
designed and built to meet these changing market conditions, and G-P wishes to
be permitted for such operations.

Request: Please provide detail test reports of the series of tests conducted in
October 2002 to measure actual CO emissions from the plant.

Response: See Attachment C.

Request: Please provide the CIO, application rate for the series of tesls
conducted in October 2002.

Response: See Attachment C. (See yellow page).

Request: Please list the pertinent information (% CIO; applied, kappa number,
temperature etc.) that a compliance inspector should gather during an inspection
of a bleach plant to ensure that the source is complying with the permitted CO
emission limits. How will these parameters or others provide assurance that the
limit is not exceeded?

Response: Emissions data for carbon monoxide emissions from bleach plant
scrubbers first became available to the pulp and paper industry through the
National Council for Air and Stream Improvement, Inc. (NCASI). NCASI
Technical Bulletin 760 (TB 760) (July 1998) provides information on carbon
monoxide emissions associated with oxygen delignification and chiorine dioxide
bleaching of wood pulp. In numerous sections of the document, NCASI
repeatedly states that the operating parameter correlations are not strong, and in
many cases are non-existent (in the case of hardwood bleaching). For example, in
the Introduction to TB 760, it is stated that, “Data from mill-conducted tests for
CO emissions from 14 bleach plants at kraft pulp mills have already been reported
in NCASI Technical Bulletin No. 701 (NCASI 1995). These data showed
tremendous variability between mills, with CO emissions ranging from 0.003 to
1.73 Ib per air dry ton of bleached pulp (Ib/ADTBP). The causes for this
variability were, however, unclear.”

Further, later in TB 760, when comparing CO emissions between two mills (Mills
B and C),NCASI specifically states that, “The magnitude of CO emissions at Mill
C appear comparable to those recorded at Mill B. This is in spite of ClO;
application rates in this mill being less than half of those at Mill B.” In the
conchuding paragraph of this same section, NCASI states that, “The available
literature suggests that the lignin content of the brownstock entering the bleach
plant and the ClO, charge would be the two main parameters controlling CO
formation. However, since the ClO, charge for a desired pulp brightness is
determined by the lignin content or kappa number of pulp entering the bleaching
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sequence, the ClO; charge by itself would be expected to be the controlling
parameter in CO formation...A general trend of increasing CO emissions with
increasing percent CIO; applied is seen, but the correlation is not strong”.

In recent conversations, NCASI staff have strongly discouraged Georgia-Pacific
from using the NCASI data from TB 760 in establishing emission factors. In TB
760, NCASI has attempted to simply present data for varying operating
configurations (e.g., bleach plant stages/configurations, percent chlorine dioxide
applied, wood species, presence/absence of oxygen delignification, etc.). While
some trends appear, as they state clearly and repeatedly in TB 760, the
correlations are not strong.

Given this information, and general lack of data, Georgia-Pacific feels strongly
that it is not appropriate to establish parametric values to be used in demonstrating
compliance. This is not only supported by testing at the Palatka Mill, but by the
full array of mills that was tested by NCASI. Georgia-Pacific feels that the
annual stack-testing requirement should be sufficient to demonstrate compliance
with the emission limit. If additional information becomes available in the
industry in the future, indicating that the correlations are stronger, it might be
possible to revisit this possibility. However, at this time, the correlations are
simply not developed.

For the same reasons stated above (e.g, lack of correlation with operating
parameters), Georgia-Pacific felt that it was necessary to incorporate a safety
margin into the emission factors that were utilized in the permit application. TB
760 indicates that, for given testing scenarios and runs, the emission values can
vary considerably - the standard deviations that are presented in TB 760 are often
very high.

Request: Please explain if there is a nexus between CIO; application rate and
HAP emissions from a bleach plant. If a nexus exists, how is it being applied to
keep HAP emissions to a minimum from the plant?

Response: In attempting to answer this question, Georgia-Pacific has reviewed
various literature that is readily available in the industry, primarily through
NCASI. NCASI Technical Bulletin 701 (TB 701) states that, “Volatile organic
and chlorinated compounds most prominent in bleach plant emissions included
Cl, ClO;, methanol (CH3;0H) and chloroform (CHCI;)”. Of these, only ClO; is
not a regulated hazardous air pollutant (HAP) under Section 112(d) of the Clean
Air Act.

For the most prominent of these, methanol, TB 701 states that, “Emissions of
methanol from bleach plant vents are atfected by various factors including (a) the
type of wood pulped (hardwood vs softwood), (b) O, delignification preceding the
bleach plant, (c) percent substitution by ClO;, (d) amount of methanol in ClO;
solution used in bleaching, and (e) degree of removal of methanol from pulp in
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brownstock washing.” NCASI does not identify ClO, application rate as a
contributing factor to methanol formation. In Technical Bulletin 666 (TB 666),
NCASI discusses some of these other factors in more detail. For example, with
regard to CIO; substitution rate, TB 666 states that, “These data show, however,
that when the impact of methanol entering with the pulp and the ClO; liquor was
eliminated, the amount of methanol generated in the bleach plant decreased with
increasing levels of Cl0; substitution. This decrease in methanol formation was
gradual up to 70 percent ClO; substitution but was very significant at 100 percent
ClO, substitution”. The Cluster Rule targets methanol emission reductions at the
brownstock washers. Therefore, we expect that the quantity of methanol entering
the bleach plant with the pulp will be reduced as the Cluster Rule is fully
implemented at the Palatka Mill (by April 2006).

For chloroform, TB 701 states that, “The bleaching sequence (which influences
the bleaching chemicals used) and level of bleaching (final brightness) are
expected to affect emissions of Ch, ClO;, and CHCl;...The use of hypochlorite is
perhaps the single largest factor influencing the formation and emission of CHCl3
from bleach plant vents”. The preamble to the Cluster Rule, which is targeted at
reducing HAPs in the bleach plant and other mill areas, states that, “..the
technology basis for MACT control of chloroform is complete chlorine dioxide
substitution and elimination of hypochlorite as a bleaching agent. These process
modifications were determined to reduce chloroform emissions significantly”.
Again, there is confirmation of the fact that the primary contributor to the
formation of chloroform, a chlorinated HAP, is the use of hypochlorite in
bleaching. In order to comply with the MACT/Cluster Rule requirements for
reducing HAPs, the Palatka Mill practices 100 percent chlorine dioxide
substitution. Hypochlorite bleaching is not utilized. Variation in ClO;
application rate was not identified by NCASI or EPA (as part of the MACT
development process) as a significant contributing factor to the formation or
reduction of chloroform. It should also be noted that the Cluster Rule establishes
a very tight control level for chlorinated HAPs of 0.002 pound per ton of oven-
dried pulp (I/ODTP). Based on recent testing, measured levels at the Palatka
Mill were roughly an order of magnitude lower.

Request: Please explain how the quantity of lignin in the pulp entering the
bleach plant is being monitored and what role, if any, is that playing in the CIO;
application rate.

Response: Kappa number has been proven to be a good relative indicator of
lignin content in pulp. An inline kappa analyzer measures the kappa number of
the pulp entering the bleach plant. The DCS uses this kappa measurement as one
of the criteria for determining ClO; application rate, but final pulp brightness is
the principal parameter used to control the operation of the Bleach Plant.
(question —~ do we want to say something about the fact that final pulp brightness
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is something that is dictated by the customer and the specific product being
manufactured.

Request: The application pages under Section 1, Page 20 proposes 3-hour
average basis for monitoring pH of the gas scrubbing medium, fan amperage of
the bleaching system vent gas fan and the scrubber recirculation flow. Please
indicate if continuous monitoring of these paramelers is required in 40 CFR 60,
Subpart S. If so, EPA will have to approve this request.

Response: Continuous monitoring is required by 40 CFR 63.453 (¢ ). Paragraph
(n) of this same section requires that the Administrator approve the rationale for
the selected operating parameter value, and monitoring frequency, and averaging
time. Attachment C includes information provided to both the Department and
the Administrator relative to this provision. The Northeast District worked with
EPA on specific language in the draft Title V Permit Revision recently provided
to us incorporating the parameter values, monitoring frequency, and averaging
time (see Attachment D).

The responses to the remaining items (Nos. 15-20) in your letter dated November

26, 2002 will be provided under separate cover. We have contracted with an outside
engineering firm to finalize our BACT analysis and expect to have the final response to
the Department by February 1, 2003.

With the “completed responses” provided above, and those regarding the BACT

analysis to be provided by February 1, we believe we will have fulfilled our obligation to
submit a “complete application” no later than February 1, as required by paragraph 17 of
the November 8, 2002 Consent Order and consistent with Rules 62-212.400 and 62-

4.055.

Please let me know promptly if the Department disagrees, so that we can

consider whether we need to seek an extension to the Consent Order deadline.

0918.

Cc:

Q. &

If you have any further questions, please do not hesitate to call me at (386) 329-

Sincerely,
Myra J. Carpenter
Environmental Superintendent
W.M. Jermigan
T. Wyles
M. Aguilar

S.Matchett
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GGOI‘g'&PaCiﬂC paiatka Pulp and Paper Operations

Consumer Products Divison

PO Box 919
Palatka, FL 32178-0919
{3861 325-2001

November 13, 2002
VIAFAX (904) 448-4363

Mr Chrnistopher L Kirts. P E

State of Flonda

Department of Environmental Protection
7825 Baymeadows Way, Suite 2008
Jacksonville, Florida 32256-7580

RE Geargia-Pacific Corporation
Facility 1070005

Oear Mr Kirts

As you know, the Patatka mill comcducted an initial performan~ce test on the t.each
plant scrubber stack in May 2001 and submitted the throughput rates and stacx tes!
results 1o the Depariment on June 11. 2001. The mill's submittal did not :nclude other
detailed information about chemical application rates, Kappa number, or the specific
production mix (in terms of hardwood/softwood) being run at the time.

Enclosed is a table that contains additional information about the three tes! runs
from that event. Also enclosed is a stack test report from the first three stack tests that
were conducted during the week of October 28, 2002. Georgia-Pacific considers
inforrnation about its chemical application rates, Kappa number. and other detailed
production parameters 10 be confidential business information, pursuant to Section
403.111, F.S. This data relates to secret processes or secret methods of manufacture or
production and is exempted from the public records act.  G-P respectfully requests that
you not copy or distribute it except to others in DEP who reed to see .

| hereby cert:fy. basea on the nformation and behef formed after reascnable
inquiry, that the statements made and data contained in th:s docurment are rue, accurate.
and complete.

Feel free to call Myra Carpenter .f you have any guestions about tr s information
She can be reached at (386) 329-0918.

Sncerely.

Ea/aﬁ J
“neocore 2 Kertzzy

/ce Pres <ent

s SN Jerngan

S Mecrern
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USE OF THIS REPORT AND
INFORMATION INCLUDED

This Report and the information contained is the property of the individual or organization
named on the face herecof and may be freely distributed in its present form.

REPORT CERTIFICATION
Technical Services, inc. (TSI) has used its professional experience and best professional

efforts in performing this compliance test. | have reviewed the results of these tests and to
the best of my knowledge and belief they are true and correct.

REPORT NO. 0104A07

HARVEY C. GRAY, JR.
DATE:
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I. Introduction

Compliance testing for Chlorinated Haps emissions and Carbon
Monoxide emissions from the Bleach Plant Scrubber, located at the Georgia
Pacific Paper facility in Palatka, FL., was performed on May 25th, 2001.
Three (3) test runs, each lasting one (1) hour, were completed on this source
for both tests.

Testing and analytical procedures were in accordance with EPA’s
Methods ten (10), twenty-six (26A), and Florida DEP requirements.

We wish to express our appreciation to Mr. Joe Taylor and the
operating staff at Georgia Pacific for their valuable assistance in the
successful completion of this project.




Il.  Summary and Discussion of Results

Results of the compliance tests are summarized in the following tables.
Complete emissions data, along with supportive field and analytical data, are
included in Appendices A, B, C, and G.

The Bleach Plant Scrubber was within compliance during the tests. The
average emissions for Chlorinated Haps were 0.0089 1bs/hr, with an
allowable emissions of 0.36 lbs/hr. The average emissions for Carbon
Monoxide were 44.72 Ibs/hr, with an allowable emissions of 46.0 Ibs/hr.



T
s I Volumetric Flow and Emission Output - Table |
|
FACILITY: Georgia Pacific
LOCATION: Palatka, FL
SOURCE: Bleach Plant Outlet
Run Chlorinated Haps Emisslons Vol. Flow Rate 1 Adjusted Volume Percoent Percent
Date Number GR/SCF LB/HR ppm, vol. ACFM SCFMD SCFD H20 Isokinetic
5/25/01 1 0.00008 0.0098 0.13 15440.0 14275.0 35.391 46 96.4
|
5/25/01 2 0.00007 0.0083 0.11 15256.0 14178.0 " 36.388 51 998
512501 3 0.00007 0.0084 0.1 15409.0 144130 | 36.716 54 99.0
|
Mean 0.00007 0.0089 0.12 15368.3 14288.7 36.165 50 98.4

Mean determined as arithmetic average of the results for each of the three runs.

REMARKS:

MACT requires <10 ppm chlorinated HAPs




MONOXIDE RESULTS - MAY 25 - 26, 2001

GEORGIA PACIFIC - PALATKA, FLORIDA BLEACH PLANT - SUMMARY OF CARBON

RUN 1 21:50 22:49 14183 6704 415
RUN 2 23:02 0:01 14406 766.3 48 2
RUN 3A 0:12 2:13 14331 712.0 44 5
TEST AVERAGE 14307 716.2 44.7

NOTE - DURING TEST RUN NUMBER THREE THE Eaop MIXER TRIPPED. THE BLEACH PLANT PRODUCTION DECREASED
AND THE TEST WAS SUSPENDED. ONCE NORMAL PRODUCTION RESUMED THE TEST RESTARTED.
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1I1. Process Description and Operation

The bleaching process is an elemental chlorine-free (ECF)
process. The CLO2 is produced on site.

The bleaching process consists of the staged introduction of
CLO2 to the pulp slurry followed by washing of the bleached pulp.
The off gases from all stages of the process are collected and
passed through a wet scrubber utilizing an alkaline scrubbing
solution.



v. Sampling Point Location
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Facility Georgia Pacific e )
Location Palatka, FL e e
Source Name Bleach Plant Qutlet =~ -
LSjaTck Interior Diameter = 42.00 inches |
| Sample Point | Inches Inside
| Number | Stack Wall
1 ! 1.85 !
! 2 ; 6.13 ;
| 3 : 12.43 ‘
4 ' 29.57
-~ 5 35.87
6 40.15

Port Length 7 inches '

[ Distances From Nearest Disturbance ]
Source Stack Distance
Downstream - - - - . - . _ . .. ___ ... >8 d.iameters
Upstream - - - - - - . . _ _ _ .. [ > 2 Diameters

The above mentioned Downstream and Upstream distances are approximate
distances. _



— [_Georgta Pacinc T [Date ] o
o Pamba FL e e e
i Source ____i_Bleach Plant Outlet ) B o
Distance
Upstream
> 2 Diameters
Y
A
Port
Size
Distance
Downstream
> 2 Diameters
;
i
|
|
AJ




V.Field And Analytical Procedures
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Method 10
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METHOD 10

DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Principle and Applicability

1.1 Principle. An integrated or continuous gas sample 1is
extracted from a sampling point and analyzed for carbon monoxide
(CO) content using a Luft-type nondispersive infrared analyzer
(NDIR) or equivalent.

1.2 Applicability. This method is applicable for the
determination of carbon monoxide emissions from stationary
sources only when specified by the test procedures contained in
this text or otherwise specified by the Director. The test
procedure will indicate whether a continuous or an integrated
sample is to be used.

2. Range and Sensitivity
2.1 Range. 0 to 1,000 ppm.

2.2 Sensitivity. Minimum detectable concentrzation is 20
pom for a 0 to 1,000 ppm span.

3. Interferences

Any substance having a strong absorpticon of infrared energy
will interfere to some extent. For example, discriminaticn
ratios for water (H,0) and carbon dioxide (CO5) are 3.5 percent
H50 per 7 ppm CO and 10 percent CO, per 10 ppm CO, respectively,
for devices measuring in the 1,500 to 3,000 ppm rance. For
devices measuring in the 0 to 100 ppm range, interfsrence ratios
can be as high as 3.5 percent H20 per 25 ppm CO anc¢ 10 percent
CO2 per 50 ppm CO. The use cof silica gel and ascarite traps will
alleviate the major interference problems. The mezsured gas
volume must ke corrected if these traps are used.

4. Precision and Accuracy

4.1 Precision. The precision of most NDIR arnalyzers is
approximately + 2 percent of span.

4.2 Accuracy. The accuracy of most NDIR ana.vszers 1is
approxzmately + 5 percent of span after calibraticr.

5. Apparatus

1
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5.1 Continuous sample (Figure 10-1}.

S.1.1 Probe. Stainless steel or sheathed Pyrex glass,
equipped with a filter to remove particulate matter.

5.1.2 Air-coocler condenser or equivalent. To remove any
excess moisture.

$.2 Integrated sample (Figure 10.2).

5.2.1 Probe. Stainless steel or sheathed Pyrex glass,
equipped with a filter to remove particulate matter.

5.2.2 Air-cooler condenser or equivalent. To remove any
excess moisture.

5.2.3 Valve. Needle valve, or equivalent, to adjust flow
rate. . - N

5.2.4 Pump. Leak-free diaphragm type, or ecguivalent, Lo
transport gas.

5.2.5 Rate meter. Rotameter, or equivalent, to measure a
flow range from 0 to 1.0 liter per min. (0.035 cfm).

$.2.6 Flexible bag. Tedlar, or equivalent, with a capacity
of 60 to 90 liters (2 to 3 ft3). Leak-test the bag in the
laboratory before using by evacuating bag with a pump followed by
a dry gas meter. When evacuation is complete, there should be no
flow through the meter. .

5.2.7 Pitot tube. Type S, or equivalent, attached to the
probe so that the sampling rate can be requlated proportional to
the stack gas velocity when velocity is varying with the time or
a sample traverse is conducted.

5.3 Analysis (Fiqure 10-3).

5.3.1 Carbon monoxide analyzer. Nondispersive infrared
spectrometer, or egquivalent. This instrument shculd be
demonstrated, preferably by the manufacturer, to meet or exceed
manufacturer's specifications and those described in this method.

5.3.2 Dryinc tube. To contain approximately 200 g of
silica gel.

$.3.3 Calibration cas. Refer to Secticn &.1.

5.3.4 Filter. As recommended by NDIR manuiacturer.

12
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§.3.5 CO, removal tube. Tc contain approximately S0C g of
ascarite.

5.3.6 Ice water bath. For ascarite and silica gel tubes.

$.3.7 Valve. Needle valve, or equivalent, to adust flow
rate.

$5.3.8 Rate meter. Rotameter or egquivalent to measure gas
flow rate of 0 to 1.0 liter per minute (0.035 ¢fm) through NDIR.

5.3.9 Recorder (optional). To provide permanent record of
NDIR readings.

6. Reagents

6.1 Calibration gases. EKncwn concentration of CO in
nitrogen (N,) for instrument span, prepurified grade of N, for
zero, and two additional concentrations corresponding
approximately to 60 percent and 30 percent span. The span
concentration shall not exceed 1.5 times the applicable source
performance standard. The calibration gases shall be certified
by the manufacturer to be within + 2 percent of the specified
concentration.

6.2 Silica gel. 1Indicatinc type, 6 tc 16 mesh, dried at
175°C (347°F) for 2 hours.

6.3 Ascarite. Commercially available.
7. Procedure

7.1 Sampling

7.1.1 Continucus sampling. Set up the equipment as shown
in Figure 10-1 making sure all connections are leak free. Place
the probe in the stack at a sampling point and purge the sampling
line. Connect the analyzer and kegin drawinc sample into the
analyzer. Allow S minutes for the system to stabilize, then
record the analyzer reading as reguirec by the test oprccedure.
(See Sections 7.2 and 8). (O, ccntent of the gas may be
determined by using the Method 3 integrated sample procedure, or
by weighing the ascarite CO, remcval tube ané computing CCs
concentration from the gas volume sampled ancd the weight cain of
the tube,

7.1.2 Integrated sampling. E=wvacuate the flexible bag. Set
up the equipment as shown in Figure 10-2 with the bag
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disconnected. Place the probe in the stack and purge the
sampling line. Connect the bag, making sure that aill connections
are leak free. Sample at a rate proportional tO the stack
velocity. €O, content of the gas may be determined by using the
Method 3 integrated sample procedures, or by weighing the
ascarite CO, removal tube and computing CO» ccncentration from
the gas volume sampled and the weight gain of the tube.

7.2 CO Analysis. Assemble the apparatus as shown in Figure
10-3, calibrate the instrument, and perform other required
operations as described in Section 8. Purge analyzer with Njp
prior to introduction of each sample. Direct the sample stream
through the instrument for the test period, recording the
readings. Check the zero and span again after the test to assure

that any drift or malfunction is detected. Record the sample
data on Table 10-1.

8. Calibratiocn o

Assemble the apparatus according to Figure 10-3. Generally
an instrument requires a warm-up periecd before stability is
obtained. Follow the manufacturer's instructions for specific
procedure. Allow a minimum time of 1 hour feor warm-up. During
this time check the sample conditioning apparatus, i.e., filter,
condenser, drying tube, and CO; removal tube, to ensure that each
component is in good operating condition. Ze&ro and calibrate the
instrument according to the manufacturer's procedures using,
respectively, nitrogen and the calibration gases.

TABLE 10-1. FIELD DATA

LOCALIOM. & ottt ee e Comments:

B == T IR LR R

Y= of = I

(0] o7-F or: | o} o IR

Clock Time Rotameter setting, liters per

ninute (cubic feet per minute)
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9. Calculation

Calculate the concentration of carbon moncxide in the stack
using Equation 10-1.

C = C 1-F )
COstack coNDIR ( COZ

where:

Ceco = concentraticn of CO in stack, ppm by volume (dry
stack basis) .

Cco = concentration of CO measured by NDIR analyzer, ppm
DNIR by volume (dry basis).

Feo = volume fraction of CO5 in sample, i.e., percent
2 CO, from Orsat analysis divided by 100.

10. Alternative Procedure

10.1 Interference Trap. The sample condition system
described in Method 10A, Sections 2.1.2 and 4.2 may be used as an
alternate to the silica ge:l and ascarite traps.
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ADDENDA

A. Performance Specifications for NDIR Carbon Monoxide
Analyzers.

Range (minimum)..................... 0-1000 ppm.
Qutput (minimum).................... 0-10mv.
Minimum detectable sensitivity...... 20 ppm.
Rise time, 90 percent (maximum)..... 30 seconds.
Fall time, 90 percent {maximum)..... 30 seconds.
Zero drift {(maximum)................ 10% in 8 hours.
Span drift (maximum)................ 10% in 8 hours.
Precision (minimum)................. +2% of full scale.
Noise (maximum}...............c0.c... +1% of full scale.
Linearity (maximum deviation)....... 2% of full scale.
Interference rejection ration....... C0»--1000 to 1,H30--500 to 1.
B. Definitions of Performance Specifications.
Range -- The minimum and maximum measurement limits.
Qutput -- Electrical signal which is proportional to the

measurement; intended for connection to readout or data

processing devices. Usually expressed as millivolts or milliamps
full scale at a c¢iven impedance.

Full scale -- The maximum measuring limit for a given range.

Minimum detectable-sensitivity -- The smaliest amount of

input concentration that can be detected as the concentration
approaches zero.

Accuracy -- The degree of agreement between a measured wvalue
and the true value; usually expressed as = percent of full scale.

Time to 90 vercent response -- The time interval from & step
change in the input concentration at the instrument inlet to a
reading of 90 percent of the ultimate recorcded concentration.

Rise Time (20 percent) -- The interval tetween initial
response time and time to 90 percent response after a step
increase in the inlet ccncentration.

Fall Time {2
response time and
decrease in the =

0 percent) -- The interval between initial
ime to 90 percent resvonse after a step
et ccncentration.
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Zero Drift -- The change in instrument output over a stated
time period, usually 24 hours, of unadjusted continuous operation
when the input concentration is zero; usually expressed as
percent full scale.

Span Drift -- The change in instrument output over a stated
time period, usually 24 hours of unadjusted continucus operation
when the input concentration is a stated upscale value; usually
expressed as percent full scale.

Precision -- The degree of agreement between repeated
measurements of the same concentration, expressed as the average
deviation of the single results from the mean.

Noise -- Spontaneous deviations from a mean output not
caused by input concentration changes.

Linearity -- The maximum deviation between an actual

instrument reading and the reading predicted by a straight line
drawn between upper and lower calibration points.

17
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MBTHOD 26A

B R

DETBRMINATION OF HYDROGEN HALIDE AND HALOGEN EMISSIONS

*4.1‘- :

‘!a
:y‘-
"\

1. Applicability, . Pr1nc1ple, Interferences, Precision, Bias,
and Stability .= ST TR A3

-.z‘ ot

1.1 Applicability ThlS method s'appllcable for’
determining emissions of hydrogen:halidés “(EX) [(hydrogen chloride
(HCL) , hydrogen bromide (HBr),‘and hydrogen flouride (HF)] and
halcgens (X5) [chlorine (Cl5)%and- bromlne (Bry)] from stationary
sources. This method collects the_ emission sample isokinetically
and is therefore partlculary sulted for “sampling at Sources, such
as those controlled-by wet: scrubbers =5 mlttlng acid particulate
matter (e.g., hydrogen halldes dlssolved 'in water droplets) .
[NOTE: Mention of trade names’-Or Specific products does not
constitute endorsement by the~Env1romental ‘Protection Agency.]

LS

_ﬁa-m ol \._, 1)“1‘-

1.2 Pr1nc1ple : Gaseous ‘and- partlculate pollutants are
withdrawn isokinetically from’the source and collected in an
optional cyclone, on-a fllter~‘and‘1n~absorb1ng solutions. The
cyclone collects any ‘liquid droplets. and is not necessary i1f the
source emissions do- not contaln them;w however it is preferable
to include the cyclone in. the sampllng ‘train. to protect the
filter from any moisture’ present*» .Thés 'filter collects other
particulate matter lncludlngvhallde salts Acidic and alkaline
absorbing sclutiors collect the " gaseous’hydrogen halides and
halogens, respectively. Followlng sampllna of emissions
contalnlng ‘liquid droplets,,anymhalldes/halogens disscolved in the
liquid in the cyclone and- on : the' filtér -areivaporized to gas and
corrected in the impingers’ bywpulllng'condltloned ambient air
throught the sampling train.- " .The+<hydfogen ‘halides are
solubilized in the acidic 'solution and form chloride (C17},
bromide (Br~)}, and fluoride (F~) ions.’* The halogens have a very
low solubility in the acidic’solutlon and pass through to the
alkaline solution where they.are hydrolyzed to form a proton
(H"), the halide ion, and the hypohalous acid (HCIO or HBrO).
Sodium thiosulfate is added to the alkaline solution to assure
reaction with the hypohalous acid to form a second halide ion
such that 2 halide ions are formed for. each molecule of halogen
gas. The halide ions in the.separate ‘solutions are measured by
ion chromatography (IC). If.desired, ‘the particulate matter
recovered from the filter and the probe is analyzed folleowing the
procedures in Method. 5. [NOTB: -If. theitester intendes to use
this sampling arrangement to’sampile concurrently for particulate

19
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matter, the alternative ‘TeflonR probe liner, cyclone, and filter
holder shouid not be used. The Teflon® filter support must be
used. The tester must also meet the probe and filter temperature
requriements of both sampling trains.]

. . I ' ool i, R -

1.3 Intérferénces:® Volatile materials, such as chlorine
dioxide (Cl0,)%and-ammonium chloride (NH,Cl), which produce
halide ions upon dissclution during sampling are potential
interferents. ; ‘Interfereénts for the halide measurements are the
halogen gases which disproportionate to a hydrogen halide and an
hypohalous acid.upon dissolution in water. The use of acidic
rather than neutral or basic solutions for collection of the
hydrogen halides greatlysreduces the dissolution of any halogens
passing through this solution. The simultaneocus presence of both
HBr and Cl, may cause.a:positive bias in the HCl result with a
corresponding négative-bias in the Cl, result as well as
affecting -the 'HBr/Br, 'split. High concentrations of -nitrogen -
oxides (NO,) may produce-sufficient nitrate (NO3) to interfere
with measurements:of very low-Br levels.

1.4 Precisioni-and Bias.: The method has a possible
measurable negative.bias-below 20 ppm HCl perhaps due to reaction
with small amounts of:moisture in the probe and filter. Similiar
bias for the other -hydrogen halides is possible.

"

1.5 Sample Stability. The collected Cl1- samples can be
stored” for ub‘to£4«week$ifor analysis for HCl and Cl,.
T A T
1.6 DetectionrLimit. The in-stack detection limit for HCl
is approximately. 0,02_‘ug::;per liter of stack gas; the analytical
detection limit:for.HCl is 0.1 ug/ml. Detection limits for the
other analysessshould- be.similiar.

;{Zu

-
~

2. lﬁpparatu§5

*

-l
|

& o
‘.

2.1 Sampling‘,;mhe;sampling train is shown in Figure 26A-1;
the apparatus is similiaZX.to the Method S train where noted as
follows: o e

2.1.1 Probe Nozzle. Borosilicate or quartz glass;
constructed and calibrated according to Method S, Sections 2.1.1
and 5.1, and coupled to the probe liner using a Teflon® union: a
stainless steel nut is recommended for this union. When the
stack temperature exceeds 210°C (410°9F), a one-piece glass
nozzle/liner assembly must be used.

2.1.2 Probe Liner.. Same as Method 5, Section 2.1.2, except
metal liners shall not used. Water-cooling of the stainless
steel gheath is recommended at temperatures exceeding 500°C.
TeflonR may be‘used.in-limited applications where the minimum

20
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Stack temperature exceeds 120°C (250°F) but never exceeds the
temperature where Teflon® is estimated to become unstable
(approximately 210°C).

2.1.3,. Pitot Tube, Differential Pressure Gauge, Filter

- Heating "System, Metering System, Barometer, Gas Density
Determination Equipment. Same as Method 5, Sections 2.1.3,

2.1.4, 2.1.6, 2.1.8, 2.1.9, and 2.1.10.

2.1.4 Cyclone (Optional). Glass or TeflonR. Use of the
Ccyclone is required only when the sample gas stream is saturated

‘with moisture; however, the cyclone is recommended to protect the

filter from any moisture droplets present.

2.1.5 Filter Holder. Borosilicate or quartz glass, or
Teflon® filter holder, with a TeflonR filter support and a
sealing gasket. The sealing gasket shall be constructed of
Teflon™. orx equivalent materials. The holder design shall provide
a positive seal against leakage at any point along the filter
circumference. The holder shall be attached immediately .to .the -
ocutlet of:the cyclone. ) o

©2.1%76 Impinger Train. The following system shall be used

to determine the stack gas moisture content and tc collect the

hydrogen halides and halogens: five or six impingers connected
in a series with leak-free ground glass fittings or any . similar
leak-free ‘noncontaminating fittings. The first impinger shown in
Figure 26A-1 (knockout or condensate impinger) is cptional and is
recommended as a water knockout trap for use under high moisture
conditions. If-used, this impinger should be constructed as
described below for the alkaline impingers, but with a shortened
stem, and-.should contain S0 ml of 0.1 N H,SO,. The following two .
impingers-'(acid impingers which each contain 100 ml of 0.1 HpS04)
shall be of the Greenburg-Smith design with the standard tip
(Method 5 Section 2.1.7). The next two impingers (alkaline
impingers.which each contain 100 ml of 0.1 N NaOH) and the last
impinger {containing silica gel) shall be of the modified
Greenburg-Smith design (Method S5, Section 2.1.7). The
condensate, acid, and alkaline impingers shall contain known
quantities -of the appropriate absorbing reagents. The last
impinger shall contain a known weight of silica gel or equivalent
desiccant. Teflonk impingers are an acceptable al-ernative.

‘ 2.1.7 Ambient Air Conditioning Tube (Optional). Tube
tightly packed with approximately 150 g of fresh 8 to 20 mesh
sodium hydroxide-ccated silica, or equivalent, (AscariteliR has
been found suitable) to dry and remove acid gases from the
ambient air used to remove moisture from the filter and cyclone,
when the .cyclone is used. The inlet and cutlet ends of the tuts
should.be packed with at least l-cm thickness of glass wool or

21
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filter material suitable to prevent escare of fines. Fit ocne end
with flexible tubing, etc. to allow connection to probe nczzle
following the test run.

2.2 Sample Recovery. The following items are needed:

2.2.1 Probe-Liner and Probe-Nozzle Brushes, Wash Bottles,
Glass Sample Storage Containers, Petri Dishes, Graduated Cylinder
or Balance, and Rubber Policeman. Same as Method S, Sections
2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, and 2.2.7.

2.2.2 Plastic Storage Containers. Screw-cap_polypropylene
containers to store silica gel. High-density polyethylene
bottles with Teflon screw cap liners to store impinger reagents,
l-liter.

2.2.3 Funnels. Glass or high-density polyethylene, to aid
in sample recovery. : :

2.3 Analysis. For analysis, the fcllowing eQuipment is
needed: T ' T

2.3.1 Volumetric Flasks. Class A, various sizés.

2.3.2 Volumetric Pipettes. Class A, assortment, to dilute
samples to calibration range of the ion chromatograph (IC).

2.3.3 Ion Chromatograph. Suppressed or nonsuppressed, with
a conductivity detector and electronic integrator operating in
the peak area mode. Other detectors, a strip chart recorder, and
peak heights may be used- - : o

3. Reagents ~

. - - - E . -

Unless otherwise indicated, all reagents must conform to the -
specifications of the Committee on Analytical Reagents of the
American Chemical Society (ACS reagent grade). When such
specifications are not available, the best available grade shall
be used. '

3.1 Sampling.

3.1.1 Water. Deionized, distilled water that conforms <o
American Society of Testing and Materials (ASTM) Specification D
1193-77, Type 3.

3.1.2 Acidic Absorbing Solution, 0.1 N Sulfuric Acid
(H,SO04) . To prepare 1 L, slcwly add 2.8C ml of concentrated
H,504 teo about 900 ml of water while stirring, and adjust the
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final volume to 1 L using additional water. Shake well to mix- S
the solution. v = '

3.1.3 Alkaline Abscrbing Solution, 0.1 N Scdium. Hydroxldé SRR
(NaOH) . To prepare 1 L, dissolve 4.00 g of solid NaOH in about. . 7 *'r
900 ml of water and adjust the final volume to 1 L u51ng R LS

additional water. Shake well to mix the solution.

3.1.4 Filter. Teflon mat (e.g., Pallflex® TX40H145) ... s
filter. When the stack gas temnerature exceeds 2109C° (410°F). d . . ..:
quartz fiber filter may be used. e I P

3.1.5 Silica Gel, Crushed Ice, and Stopcock Grease. Same
as Method 5, Sections 3.1.2, 3.1.4, and 3.1.5, respectlvely o

3.1.6 Sodium Thiosulfate, (Na,S,033-5 Hy0). - [P
3.2 sample Recovery. s

3.2.1 Water. Same as Section 3.1.1. . ‘ :- 519;;"“%"“

3.2.2 Acetone. Same as Method S, Section 3.2.- -
3.3 Sample Analysis.
3.3.1 Water. Same as Section 3.1.1. Qf - ”7f?% oL

3.3.2 Reagent Blanks. A separate blank solution of each
absorbing reagent should be prepared for analysis with the fleld
samples. Dilute 200 ml of each absorbing solution (250 ml of the = _
acidic absorbing solution, if a condensate impinger ‘is used).--£G¥ET T Ly
the same final volume as the field samples using the*blank sample e LIy
of rinse water. If a particulate determlnatlon is. conducted *Pa B
collect a blank sample of ‘acetone. TE

3.3.3 Halide Salt Stock Standard Sclutions. Prepare'” e e T
concentrated stock solutions from reagent grade sodium chloride - .- =
(NaCl), sodium bromide (NaBr), and sodium fluoride (NaF). Each
must be dried at 110°9C for 2 or more hours and then cooled to -
room temperature in a desiccator immediately before weighing. o
Accurately weigh 1.6 to 1.7 g of the dried NaCl to within 0.1 mg,
dissolve 1n water, and dilute to 1 liter. Calculate the exact Cl
concentration using Equation 26A-1.

uCl~/ml = g of NaCl x 103 x 35.453/53 .44 (Equation 26A-1)

In a similar manner, accurately weigh and solubilize 1.2 to 1.3 g’
of dried NaBr and 2.2 to 2.3 g of NaF to make 1 liter:solutions.



Method 26A : - .
Page 6 of 14 .. & ...

Use Equations 26A-2 and 26A-3 to calculate the Br and F~ IR
concentrations. 4 ' ;.;;_”ﬁ;;ﬁg

b

ugBr~/ml = g of NaBr x 103 x 79.904/102.90 (Equatlon (26A- 2)u i n

e et

ugF /ml = g of NaF x 103 x 18.998/41.99° (Eauatlon 26A 3)”&\?

LR
=

R e, Tl

2

concentration of 1000 mg/L NaCl are commercially-availablé- as-l =
convenient stock solutions from which standards can be made by .

appropriate volumetric dilution. Refrigerate the: stock standard-
solutions and store no longer than 1 month. e MR

Alternately, solutions containing a nomlna1 cert1fledJ EAE el

O CEe o Tlaioon

3.3.4 Chromatographic Eluent. Same as Method 26,~Sectlon
3.2.4‘ " T :._ —.“ ','H--" T

4. Procedure - " ‘_?H;‘,

analysts should be trained and experlenceo w1th’the procedures;t
ensure reliable results. 7 : Lon TR amied

i) m
150 T - _..; o

4.1 Sampling.

4.1.1 Pretest Preparation. Follow the general procedure ;_m
given in Method 5, Section 4.1.1, except the.filter need-only be.

desiccated and weighed if a partlculate determlnatlon w111*be#
conducted. : -

>

1

4.1.2 Preliminary Determinations:-
Section 4.1.2. f}

4.1.3 Preparatlon of Sampling Traln
procedure glven in Methed 5, Section 4 1 3.
following variations: -

And 50 ml of 0.1 N H,804 to the condensate 1mp1nger"r1f f‘ el
used. Place 100 ml of 0.1 N H,S04 in each of the next two LT E
impingers. Finally, transfer approximately 200-300 g of - T '
preweighed silica gel from its container to the last 1mp1nger
Set up the train as in Figure 26A-1. When used, -the optional - ;
cyclone is inserted between the probe liner and filter holder and ;.
located in the heated filter box. '

W

4.1.4 Leak-Check Procedures. Follow the leak—checkiﬁ

proceduras given in Methed 5, Sections 4.3.1 (Pretest Leak- - -f
Check}, 4.1.4.2 (Leak-Checks During the Samole Qun) ,and;¢;1;4,1.lg;

(Post-Test Leak-Check) . ST T R s T
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4.1.5 Train Operation. Follow the general procedure given
in Method S, Section 4.1.5. Maintain a temperature. around the
filter and (cyclone, if used) of greater than 120°C- (248°F). For
each run, record the data required-on-a data sheet“such as the
one shown in Method 5, Figure 5-2.' If thex condensate 1mp1nger
becomes too full, it may be emptied, rechargedleth -50"ml of 0.1
N H;S04, and replaced during the sample rum'. - The: condensate
emptied must be saved and included in the measurement ©f the
volume of moisture collected and included in ‘the: sample for
analysis. The additional 50 ml of absorblng reagentrmust also be
considered in calculating the moisture. - After.the impinger is
reinstalled in the train, conduct a 1eak check as descrlbed in
Method S, Secticon 4.1.4.2. - -

4.1.6 Post-Test Moisture Removal i
optional cyclone is included in the sampling-traig- or)when
moisture is visible on the filter .at the end- ‘0f"a’ sample run even
in the absence of a cyclone, perform the followlng procedure
Upon completion of the test run, connect, thesambleutfalr :
conditioning tube at the.probe:inlét and. operatenth ftf&lﬂ—Wlth
the filter heating system at least120°C- (2489F)  at-a low flow
rate (e.g. , AH = 1 in. Hzo) to vaporize any. 11qu1d :and hydrogen
halides 1n the cyclone or on the filter and# pull them through the
train into the impingers. After 30 minutes,” .turn off the flow,
remove the conditioning tube and examine . theacyclone -and filter
for any visible moisture. - If m01sture 1s v151ble, repeat this
step for 15 minutes and observe again. ' Keep repeatlng until the
cyclone is dry. [NOTE: It is critical thatwth"s 1 mrepeated
until the cyclone is completely drx ]L L ;

4.2 Sample Recovery . Allow. the probe tO'cool 2. When' the
probe can be handled safely, wipe. off .all.the: -externdl surfaces
of the tip of the probe -hozzle and’ place aj cap loosely ‘over: the
tip. Do not cap the probe ‘tip tightly” whlle-the sampllng .train
is cooling down because ‘this will-creaté’ a-vacuum in! the’ fllter
holder, drawing water from the impingérs 1nto the holder. ‘Before
moving the sampling train to the cleanup site, remove‘the probe,
wipe off any silicone grease, and cap the Open outlet of the
impinger train, being careful not to locse any ‘condensate that
might be present. Wipe off any silicone grease ‘and cap the
filter or cyclone inlet. Remove the umbilical cord from the last
impinger and cap the impinger. If-a flexible line is ‘used
between the first impinger and the filter heolder, disconnect it
at the filter holder and let any condensed water drain into the
first impinger. Wipe off any silicone grease and cap the filter
holder outlet and the impinger inlet. Ground glass stoppers,
plastic caps, serum caps, Teflon tape, Parafilm, or *aluminum foil
may be used to close these openings. Transfer.the orobe and
filter/impinger assembly to the cleanup area. *This!’ ‘area should
be clean and protectd from the weather to minimize sample
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contamination or loss. Inspect the traln prior to and during

disassembly and note any- abnormal condltlons Treat samples as
follows: . o .

T,
L

‘ 4'-' J-‘;'::"""" ~'._‘w."~* ’
4.2.1 Contalner No . lf(Optlonal rF:ther Catch for
Particulacte Determlnatlon) quame as; Method 5, Section 4.2,

Container Ne. 1. :° . ;a gfit-r.;
4.2.2 Container No. (Optlonal" "Front-Half Rinse for
Particulate Determlnatlon) Same as ethod 5, Section 4.2,

Container No. 2. .

4.2.3 Container No 3 (Knockoutwand Acid Impinger Catch for
Moisture and Hydrogen Hallde Determination). Disconnect the
impingers. Measure the llqu1d in thetacid and knockout impingers
to + 1 ml by using a graduated cyllnder or by weighing it to +
0.5 g by using a balance.. Record the.volume or weight of 11qu1d
present. This 1nformatlon is requlred to calculate the moisture
content of the effluent gas** Quantltatlvely transfer-this liquid
to a leak-free sample storagehcontalner + Rinse these impingers
and connecting glassware 1nc1ud1ng the back portion of the filter
holder (and flexible tub1ng,1;f1used)»w1th water and add these
rinses to the storage container. . Seal the container, shake to
mix, and label. The fluid level should be marked so that if any
sample is lost during tran5port,'a correction proportional to the
lost volume can be applied. “Retain rlnse water and acidic
absorblng solutlon blanks and analyze%w1th the samples.

»

m“ﬁ-. w T >

,,,.__,..__,'_

4.2.4 Contalner No 4 (Alkallnewlmplnger Catch for Halogen
and Moisture Determlnatlon)‘ “*Measurerfand record the liquid in
the alkaline impingers .as. descrlbedvlanectlon 4.2.3.
Quantltatlvely transfer thls 11qu1d ‘to:a leak-free sample storage
container. Rinse these .LWO; 1mp1ngersrand connect-ng glassware
with water and add-these- rinses’s tomthefcontalner Add 25 mg of
sodium thiosulfateé’per ppm. halogen dscm of stack cas sample.
[NOTE: This amount of ‘sodium- thlosulfate includes a safety
factor of approximately 5 to. assure™ complete reaction with the
hypohalous acid to form a sécond Cl- --ion in the alkaline
solution.] Seal the container, shaké-to mix, and label; wmark

the fluid level. Retain alkaline absorblng soluticn blank and
analyze with the samples.

4.2.5 Container No.‘Sf(Silica Gel for Moisture
Determination). Same as Method 5, SeCtion 4.2, Cocntainer No. 3.

4.2.6 Container Nos. 6 through 9 (Reagent Blanks). Save
portions of the absorbing reagents (071 N HpS04 and 0.1 N NaOH)
eqguivalent to the amount used in the sampllng train; dilute to
the approximate volume.of the correspgndlng samples using rinse
water directly from the wash' bottle being used. Add the same

-~

¢
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ratio of sodium thiosulfate solution used in container No. 4 to
the 0.1 N NaOH absorbing reagent blank. Also, save a portion of
tLhe rinse water-alone and a portion of the acetone equivalent to
the amount used to rinse-the front half of the sampling train.
Place each in a separate,.prelableled sample container.
B T T T v S
4.2.7..Pripr'EBTgﬁibméntjfrecheck all sample containers to

ensure that the caps arelwell-secured. Seal the lids of all
containers around the citcumference with Teflon tape. Ship ail
liquid samples upright and all particulate filters with the
particulate catch facing.upward.

. <Y e,

4.3 Sample-Preparation and Analysis. Note the liquid
levels in the sample containers and confirm on the analysis sheet
whether or not léakage occurred during transport. If a
noticeable leakage has.occurred, either void the sample or use
methods, subject to the approval of the Administrator, to correct
the final results. L ' .

T - . .

4:3.1 Container Nos. 1 and 2 and Acetone Blank (Optionai;
Particulate Determination)-. . Same as Method 5, Section 4.3.

4.3.2. ‘cOhééEﬁéf€N§;*sﬁg Same as Method 5, Section 4.3 for
Silica gel. .

4.3.3 Contéiner-ﬁé%. 3 and 4 and Absorbing Solution and-
Water Blanks. Quantitatively transfer each sample to a
volumetric flask or graduated cyclinder and dilute with water to
a final volume within 50: ml of the largest sample. '

4.3.3.1 The .IC conditions will depend upon analytical
column type and whether’ suppressed or nonsuppressed IC is used.
Prior to calibration and:sample analysis, establish a stable
baseline. Next, .injectia. sample of water, and determine if any
Cl™, Br™, or F~ appears..in the chromatogram. If any of these
ions are present,  'repeat the load/injection procedure until they
are no longer ptesent. --Analysis of the acid and alkaline
absorbing solution samples requires separate standard calibration
curves; prepare. each according to Section 5.2. Ensure adeguate
baseline separation of the analyses.

4.3.3.2 Between injections of the appropriate series of

calibration standards, inject in duplicate the reagent blanks and
the field samples. Measure the areas or heights of the Cl~, Br-,
and F~ peaks. Use the average response to determine the
concentrations of the field samples and reagent blanks using the
linear calibration curve. 1If the values from duplicate
injections are not within S percent of their mean, the duplicate
injection shall be repaeated and all four values used to
determine the average response. Dilute any sample and the blank
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-

“with equal volumes of water if the concentration exceeds that of
the highest standard.

4.4 Audit Sample Analysis. Audit samples must be analyzed
subject to avallablllty ) :

‘S.Q Calibratlon

Ma;ntaxn a laboratory log of all calibrations.

5.1 Probe Nozzle, Pitot Tube, Dry Gas Metering System,
Probe Heater, Temperature Gauges, Leak-Check of Metering System,.
and Barometer. Same as Method 5, Sectiomns 5.1, 5.2, 5.3, 5.4,
5.5, 5.6, and 5.7, respectively. '

5.2 . Ion Chromatograph. To prepare the calibration
standards, dilute given amounts (1.0 ml or greater) of the stock
standard solutions to convenlent volumes, using 0.1 N H,80,4 or -
0.1 N NaOH as. appropriate.: Prepare at least four calibration
standards for each absorbing reagent containing the three stock-
solutions such that they are within the linear range of the field
samples.[.. Using one to the standards in each series, ensure
adequate basellne separation for the peaks of interest. Inject
the appropriate series of calibration standards, starting with
the lowest concentration standard first both before and after
injection of the quality control check sample, reagent blanks,
and fleld samples This allows compensation for any instrument
drift occurring during sample analy51s Determine the peak
areas, .or height, of the standards and plot individual values
-versus halide ion concentrations in ug/ml Draw a smooth curve
through the points. Use linear regression to calculate a formula
descrlblng the resulting linear curve. :

P

T 6. _Quallty Control
“Same as ‘Method 5, Section 4.4.
7. —Quality Assurance

ADpllC&blllt/ When the method is used to demonstrate
compllance with a regulatiocn, a set of two audit samples shall be
analyzed.’

7.2 "Audit Prccedure. The currently available audit samples
are chloride solutions. Cencurrently analyze the two audit
samples and a set of compliance sampies in the same manner to
evaluate the techniqgue of the analyst and the standards
preparation. The same analyst, analytical reagents, and
analytical system shall be used both for compliance samples and
the Environmental Protection Agency (EPA) audit samples.



Method 26A
Page 11 of 14

7.3 Audit Sample Availability. Audit samples will ke
supplied only to enforcement agencies for compliance tests.
Audit samples may be obtained by writing the Source Test Audit 7
Coordinator (MD-77B), Quality Assurance Division, Atmospheric ;
Research and Exposure Assessment Laboratory, U.S. Environmental
Protection Laboratory, Research Triangle Park, NC 27711 or by ,
calling the Source Test Audit Coordinator (STAC) at (919) 541- &
7834. The request for the audit samples should be made at least
30 days prior to the scheduled ccmpliance sample analysis.

7.4 Audit Results. Calculate the concentrations in mg/dscm =-
using the specified sample volume in the audit instructions. :
Include the results of both audit samples, their identification
numbers, and the analyst's name with the results of the
compliance determination samples in appropriate reports to the
EPA regional office or the appropriate enforcement agency.

(NOTE: Acceptability of results may be obtained immediately by
reporting the audit results.in.mg/dscm.and compliance.results_in
total ug HCl/sample to the responsible enforcement agency.) The .
.concentrations of the audit samples obtained by the analyst. shall ¢

.. ber agree within 10 percent of the actual concentrations. -~ If the

~-10 percent specification is not met, reanalyze the compliance
samples and audit samples, and include intitial and reanalysis
values in the test report. Failure to meet the 10 percent

specification may require retests until the audit problems are
resolved.

8. Calculations

Retain at least one extra decimal figure beyond those .
contained in the available data in intermediate calculations, and
round off only the final answer appropriately. S -

8.1 Nomenclature. Same as Method -5, Section 6.1. In- "Ihfﬁf
Addition: - ) -

By = Mass concentration of applicable absorbing solution blank,

ug halide ion (Cl7, Br~, F7)/ml, not exceed 1 ug/ml which is 10
times the published analytical detection limit of 0.1 ug/mi. (It
is also approximately S percent of the mass concentration 8
anticipated to result from a one hour sample at 10 ppmv HCL .}

C = Concentration of hydrogen halide (HX) or halogen {X5), dry
basis, mg/dscm.

myx = Mass of HCl, HBr, or HF in sample , ug.
my> = Mass of Cl, or Br, in sample, ug.
Sx- = Analysis of sample, ug halide ion (Cl-, 3r~, F~)/ml.
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Vg = Volume of filtered and diluted sample, ml.

8.2 Average Dry Gas Meter Temperature and Average Orlflce

Pressure Drop. See data sheet (Figure 5-2 of Method 5). o e Tl

8.3 Dry Gas Volume. Calculate V and adjust for: i;-'?sii

mistd) . ST

leakage, if necessary, using the equation in Section 6.3 of
Method =.

8.4 Volume of Water Vapor and Moisture Content: Calculate S
the volume of water vapor V w(std) and moisture content B, 'from - . =
the data obtained in this method (Figure 5-2 of Method 5); use. '
Equations 5-2 and 5-3 of Method 5. .

= . 3

8.5 Isokinetic Variation and Acceptable Results _Usé APV
Method 5, Sections 6.11 and 6.12. : LT -

8.6 Actone Blank Concentration, Acetone Wash Blank® Re51due':, -+
Weight, Particulate Weight, and_Partlculate Concentratlon o EQr v oane e
particulate determination. S R

8.7 Total ug HCl, HBr, or HF Per Sample.

Mgy = K Vg (Sy. - By.) (Equation 26A-4) - 7’
where: i;—“d‘.ﬂi?
Kycl = 1-028 (ug HCl/ug-mole)/ (ug Cl™/ug-mole) . ';? ‘"fffffj' o
Kypr = 1.013 (ug HBr/ug-mole)/(ug Br~/ug-mole) . ‘{f__ fﬁ*§5é1f€:f: :

Kyp = 1.053 (ug HF/ug-mole)/ (ug F7/ug mole) .

8.8 Total ug Cl, or Br, Per Sample. S ef?fﬁlﬁifés

Mo = Vg (Sy. - By.) (Equation 26A-5) \
8.2 Concentration of Hydrogen Halide or Halogen in Flue - “""V%°
Gas : '
C = K mu_x X2 / V (Std) (Equation ZBA-8)
wnere

K = 1077 mg/ug

8..0 Stack Gas Velocity and Volumetric Flow Rate. "
Calculate the average stack gas velocity and volumetric flow .-

L
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rate, 1f needed, in uszng data obtained in thlS method and the -
equations in Sections 5.2 and 5.3 of Methed 2. :
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’gq -
. T PBRT Baromet'r'tc presgﬁfe' iinches Hg
. Ps - Stack press’ur'e”mches Hg.".
Sk stack gas flow, sq ft
; - of, traverse 'pa
Z) Stack tem mhnrygidegrees fahrenheit -

i = : Meter 'A‘ p rattiré’ degrees fahrenheit
’ - ',ASQ - g\“erege square root of veloc:ty head, mches H20 :
: : zDH-»fAve"Fage meter onf' ice pressure differential, inches H20

,&N,;; Sampltng nozzle area -square feet L
- - . CP:Stype’ ;iutgtwts'g’“ mection.factor. . |

VM""Remoordeil ﬁte r*volurﬁe sample cubic feet (meler cond‘mons)

. ’s‘
. B _PB + C H
L. 136
d R iry, 68 degrees fahrenhert (Tstd), 29.92 inches Hg (Pstd)
. A ratro faaccuracy of wet test meter to dry gas meter, with a tolerance
' <,‘ofs'plus,or inus 0.
m*;;&»«;fw =3
i o e J\’i« e
N 5! C Aoondensate in: mlllltlters tg water vapor |n eublc feet (STP)

. VSTPD '!__\[olume sqmpledtwbrg feet (STP) E
. . ?.VT_-" *l'otal ‘water, ,vapor, apd_,dry gas volume sampled -cubic feet (STP)

WS Molsture‘fractlon of §tack gas

: dvon Pletiugs b

pTE B,
'3 i ¥ = Tf Tam
e,

feet per mmute (stack condltlons)
ibic feet per minute:(dry- condmons)

rgtewwblc feet per minute (STP) -~ i

krnetrc volume sampled (method descnbed in Federal Reglster)

- ESTI l’artlcﬁl(ét‘eﬁc'e“r‘i‘g;éaﬁtr‘%u ‘at'standard and dry condmons gramslscf s
MU E12 “ESTP é'c)'rr'é’éted t0m12 %.CO2,'grains/scf .
“ESO ESTg ggrrected {o: 50% exoess air, grains/scf S A
:EM <TMass: emlsslons,;ate Ibs/hr™ - ‘ ‘- T

Eh: ‘:Mass émissions’ Eate Ibs mmBTUs - , E
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) . Equations For Calculating Particulate Emissions

VWV = (0.04707) X (VC)
VSTPD = (17.65) X (VM) X (PB + DH)+ (TM) x (Y)
- 136
VT = (VWV) X (VSTPD)
CWo= (vwy) + (V)
FDA = (1.0) - (W)
MD = (044 X % CO2)+(0.32 X % 02)+ (0.28 X % N2) + (0.28 X % CO)
MS = (MD X FDA) + (18 X W)
CS = (MS) + (28.99)
EA =[(100) X (%02 - %CO)] /[ (0.266 X % N2) - (02 - % _CO) ]
. 2 : 2
.U, = (174) X (CP) X (ASQH) X./ (TS X 2682) + (CS X PS)
Qs = (U) X (AS)
QD = (QS) X (FDA)
QSTPD = (528) X (QD) X (PS)+ (TS x 29.9 )
PISO = (100) X Ts x VSTPD x Pstd
: Tstdx U x (1) xAnx Ps x (FDA)
ESTP. = (SAMPLE WT.inmg) X (0.01543)
e VSTPD
E12. = (ESTP) X (12)
L. (CO2 %)
E50° = (ESTP) X (100 + EA)
150
EM. = (ESTP) X (QSTPD) (60 min)
7000
Eh = (ESTP) X FUEL FACTOR X 20.8
7000 (209 - % 02)
E- = (ESTP) X (100 + EA)
EA Desired EA

35
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Facility: Georgia Pacific
Source: Bleach Plant QOutlet

Example Calculations:
Page 1

1. Stack Pressure, (PS)
PS =PB + (PG/ 13.6)

Example. PB =
PG=

30.09
0.07

2. Meter Pressure, (PM)
PM=(PB) + ("H/13.6)

Example. *H = 1.508

3. Volume Water Vapor, (VWV).
VWV = (0.04707) x (VC)

Example. VC = 37

4. Meter Volume, corrected to Standard Conditions, (VSTD)

VSTPD = (17.65) x (VM) x (PM) x
' T T™
Example. VM = 35618
PM= 30.20
™ = 553.1
Y = 1.031

5. Total Volume Of Sample, (VT).

VT = VWV + VSTPD

Example. VWV =
VSTPD =

1.718
35.391

PB = Barometric Pressure, inches of

Therefore PS= 30.10
Therefore PM= 30.20
Therefore VWV= 1.718
M
Therefore VSTPD = 35.391
Therefore VT = 37.109

Hg.

PG = Static Pressure of stack, inches of H20.
“H = Average meter orifice pressure differential inches of H20.
VC = Volume condensate liquid volume + gain in silica gel wt., grams.

PM = See eq. 2.

TM = Temperature, meter, degrees Rankine.

Y = Meter Correction Factor
VWV = See eq. 3.
VSTPD = See eq. 4.

36

Test Date:  §/25/01

Run Number:

in. Hg.

in. Hg.

SCF

SCF

SCF

1



10.

Facility: Georgia Pacific

Source: Bleach Plant Outlet

Example Calculations:
Page 2

€. Fraction Water Vapor in Gas Stream, (W)

W = (VWV/VT)
Example. VWV = 1.718 ThereforeW=  0.046
VT = 37.109

7. Fraction Dry Air, (FDA).

FDA=10-W
Example. W= 0.046 Therefore FDA = 0.954

8. Molecular Weight of Stack Gas, Dry, (MD).

MD = {0.44 x %CO2) + (0.32 x %02) + (0.28 x %N2) + (0.28 x %CO)

Exampie. CO2 = 0 Therefore MD = 28.84
02= 20.9 -
N2 = 79.1
COs= 0

9. Molecutar Weight of Stack Gas, Stack Conditions, (MS).

MS = (MD x FDA) + (18 x W)

Example. MD = 28.84 Therefore MS = 28.34
FDA = 0.954
W= 0.046

Specific Gravity of Gas, Relative to-Air, (GS)

GS=MS /2899

Example. MS = 28.34 Therefore GS = 0.978
VWV = See eq. 3 MS =See eq. 9

VT =Seeeq. 5

W= Seeeq. 6

MD = Seeeq. 8

37

Test Date: _5/25/01

-

Run Number: 1

————
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13.

14. Stack Gas Flow Rate, Standard Temperature and Pressure.' Dry, (QSTPD)

Facility: Georgia Pacific

Source: Bleach Plant QOutlet

Example Calculations:

Page 3

Velocity of Stack Gas, as feet per minute, (U).

U= 174 x CP x K x /(TSx2992)/(GSXPS)

Example. CP =
H=
TS =
PSs =
GSr~c

0.84
0.4652

548
30.10

0.978

.Th'eréf_ore Us=s

- 1604.8 . FPM - -

Lo
e

Test Date: 5!26;’01

___ Run Number: 1_* ‘.

Stack Gas Flow Rate, Stack Conditions, cubic feet per minute, {QS).

QS =UxAS

Example. U =
AS =

1604.8
9.621

" Therefore QS =

Stack Gas Flow Rate, Dry (QD)

QD= QS xFDA
Example. QS =
FDA =

15440
0.954

" Therefore@D= .

. 15440

14730

* . R

QSTPD = (528 x QD x PS) / (TS x 29 92)

Example QD =

PS =
TS =

CP = Pitot Coefficient :
H = Average of square roots of velocuty heads in H20
TS = Temperature of stack; deg. R.
PS = See eq. 1

GS =Seeeq. 10

14730
30.09
548

Therefore QSTPD =

e
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16.

17.

Facility: Georgia Pacific _ i B Tes?txl?;%ig‘ ¥ e

)

. ' ‘Lﬁ.
l'—')‘ i’ h"¢v
. Run Number:
- e A g

ralaate

Source: Bleach Plant Qutlet

B

Example Calculations:
Page 4

Percent Isokinetic Volume Sampled, (PISO)

PISO= - (100)x Ts x VSTPD x Pstd ..
T -TstdxUx&- xAnxPsxFDA i

Example. AN= ~ 0.000413 Therefore PISO= " 5.  '96:4
0 = . 60 Pstd = - 29.92
VSTPD 35.391 ) Tstd '

Ts = 548 - Ps = 30005147

u-= 1604.8 Cloclues FDA=I L nsc09

Particulate Concentration, grains per Standard Cubic Foot, (ESTP). 4.

ai-;ﬂ?‘?f‘ 1‘\‘%"‘3 i
S dEL ey,

3 L

n
[4.]
[
o

St

A

ESTP = (01543 x Mg) / VSTPD _ &

Example.Mg.=-* - -0 - Therefore ESTP= = -
VSTPD= _ 351301. . . el

Mass Emission Rate, Lbs / Hr, (EM)..

EM = ESTP x QSTPD x 80 Min/ Hr'

Example. L TR
QSTPD = 14275 Therefore EM =

-

VSTPD=Seeeq.4 = ~. .. -
AN = Area Nozzle,SqFt ~ . -~ . - .
Mg. = Weight of particulate catch in milligrams. * - ©

Lo L
e - T
.
N : .
o2, A

i9




Technical Services, Inc. g re

Environmental Consultants Jacksonvllle. Fl.

Analytical Chemists : '(904) 3583 « 6761
NS N 2 AN N :

Facility _ Georgia Pacific . -...
Location Palatka, FL

Stack : Bleach Piant- Outlet
Run Date 5125001 Y
Run Number : 1 ‘
Start Time 1850

Finish Time 1952

Weather Clear

Total Time (min.) 60.00
Barometric Pressure 30.09

Stack Diameter (in.) 42.000

Stack Area sq. ft. i 9.621

Nozzie Area sq. ft. 0.0004125
Number of Points 12

Avg of SQRT of VH. - 0.4652 .-
Meter Correction (Y) 1.031.
Nozzle Diameter 0.275

Pitot Correction Factor 084
m“—_===‘_‘=========‘—'$==

Volume Water Vapor, SCF :
Gas Volume Sampled, STPD SR
Total Volume, STP - -
Moisture in stack gas, volume fraction
Dry Stack Gas, volume fraction .. -
Molecular Weight of Stack Gas (Dry Basis) ‘, Ll
Molecular Weight of Stack Gas (Stack conditions)
Specific gravity of Stack Gas Relatlve to Air
Excess Air (%) - ;

Average Stack Velocity, FPM
Actual Stack Gas Flow Rate, ACFM .
Actual Stack Gas Flow Rate, (Dry} ACFMD
Stack Gas Flow Rate, SCFMD
Percent Isokinetic



Technlcal Services, Inc.=” x; i

Environmental Consultants.;" °;
Anal lcal Chemlsts

Facility: Georgia Paclfic ot
Stack: * Bleach Plant Outlet
Run Date: . 5!25101
RunNo: * - 11 <1

=k -
1 192
2 X ‘ . 3i:‘
3 .0 - .89
4 - & 90
5 .. 90:
6 907
& | 023 160 pa. 85] v 93|l -
(D 022]7 . 53| . 7, 85, .93}
10 —022] 153 94| .
(e 021 jz 146 95
12 0.18] - 125 94|
13 T, [ Ep—n— o} -
14 0 : 0
. 15 P 0
16 o] o a0 - 0f.
: : AR R ) S 0
. | 18 . H0pE i o
Al TR v Tr.lhjiij:“ta?s ’ of .
D ; 0l
Ry 00 o
TR 0 )
; : 0
;— - 0 A
f 0
- .
b 0
0}
] o
4 L 0;
f.“' -:‘4_1, ; ;, e




§ Tochnical Services, Inc.s= . -~ 2901 Danese Street

Environmental Consultantm SR CHE Jacksonville, Fi, 32206
Anal Ical Chemlsts ST (904) 353 - 5761

. L T .
Facitity L R T S B
Location S LF 7 Palatka, BURUE
Stack ... .. 'Bleach Plant Outlet C N
Run Date USRS 7 Ak Impinger Condensate, M|
RunNumber - .~ - 2 L - Silica Gel Condensate, Gm
Start Time - 2130 ’_g : .- Volume Metered
Finish Time - .. Meter Temp (Deg R)
Weather : . Orsat CO2 %
Total Time (mln.) - Orsat 02 %
Barometric Pressum OrsatCO %
Stack Diameter (in.) - - OrsatN %
Stack Area sq. ft. - " Condensate Volume, Ml
Nozzle Area sq. ft. - " DeltaH (inches HZO)
Number of Polnts‘._ .. Stack Pressure
Avg of SQRT of V.H. : _ ‘2. Stack Temp {Deg R}
Meter Correction (Y) L R
Nozzle Diameter : - .
Pitot COrrectioh"Factor Lo -

Volume Water Vapor, ScF By
Gas Volume Sampled STPD .
Total Volume, STP . -

Dry Stack Gas, volume fraction - . w: B
Molecular Weight of Stack Gas (Dry Basis)bx . 3
Molecular Weight of Stack Gas (Stack conditions) visg
Specific gravity of Stack Gas Relaﬂve to Alr=L -
Excess Air (%) - . A
Average Stack Velocity. FPM S
Actual Stack Gas Fiow Rate, ACFM -
Actual Stack Gas Flow Rate, (Dry) ACFMD‘-’;_=
Stack Gas Flow Rate, SCFMD _‘ LT T
Percent Isokinetic o e e

4

42

36.0.
52

36.140

5458
0.0
209
0.0
79.1.
412.
1.4850
30.094.

5423 . v

1.939.
36.388"
38327

0.051.

0.949

28.84

'28.29

0.976~
14864.9
1585.7
15256
14478
14178
99.8



Technlcal Servlces lnc. 2801 Danese Street

.Environmental Consultants ' Jacksonville, Fl. 32206
Analytical Chemists 904 363 6761

- Facility: Georgia Pacific
- Stack: - ' Bleach Piant Outlet .
Run Date: - .- 5/25/01 ' : S -
RunNo:v:- ° 2
R, L '
A"-AC ‘;E?EU T
almya s

’ .___Field Data Points K

[ Trav.Pt. |Vel. Head |Meter Orif. [Stack 'F Nﬂ_te
NS R ST 023 1.60 81
L 311 R 023 - 1.60 ' 82
M 3Ewa |- 022 1.53 82
oEy L T0.22 1.53 82

st oA 0.21 1.46 83 - 3
@Al 02 1.39 82
e |0 023 - 1.60 82 .
B wi e 022 153 . 83 e e T
G et zJ'"-‘_:‘.=='!021 . 146 .- - 82
*dﬂi}i-_ - 0211 .. 0 1.46 " 83
SAfae | oo .02 1.39 83
42 .- 0.18 1.25 83
g 43 T
T4 R
- 4803 . _
s e = TR =

AT T
CABBE
BRI
,32031;‘ b

ATAER . an
PR Y ¥ 1=

P T
Y Lo

l
" 26w | i

S 280
T T U

G 28
i 29 ..
2.- > 30
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. Technical Services, Inc.
| Environmental Consultants
- Anal Ical Chemlsts

O

. %\\WN S

- 2901 Danese Street )

Jacksonville, Fl. 32206
904 353 5761

44

s,

15409"

14577

Facility Georgia Pacific
Location Palatka, FL
- Stack , Bleach Plant Qutlet s S .
Run Date 5/25/01 " Impinger Condensate, M| 400 -
Run Number 3 Silica Gel Condensate, Gm 49
Start Time 2300 Volume Metered . i 36.222
Finish Time 2402 . . Meter Temp (Deg R) - <~ 5422
Weather _ Partly Cloudy OrsatCO2% . LI 00
Total Time {min.) - 60 Orsat 02 % ) L 209
Barometric Pressure 30.09 Orsat CO % 0.0
Stack Diameter (in.) 42.000 OrsatN %- 7 - o 791
Stack Area sq. ft. 9.621 Condensate Volume, Ml "' 449 .
Nozzle Area sq. ft. 0.0004125 Detta H (inches HZO) - 18250
Number of Points 12 Stack Pressure . . .« 30.094
Avg of SQRT of V.H. 0.4680 : Stack Temp (Deg R) A
Meter Comrection (Y) 1.031 e
Nozzle Diameter -~ 0.275 k
- Pitot Correction Factor 0.84
-t S el A e
‘'Volume Water Vapor, SCF ’ . 2113
~'Gas Volume Sampled, STPD - L el [ EE
Total Volume, STP | vl 38.829
Moisture In stack gas, volume fraction S ... 0.054
_ Dry Stack Gas, volume fraction . Lo -7V 0.946
- Molecular Weight of Stack Gas (Dry Basis) - com .. 28.84 -
"+ Molecular Weight of Stack Gas (Stack conditions) . : - 12828
- Specific gravity of Stack Gas Relatlve to Anr T 0.974
- Excess Alr (%) - ' 14864.9
Average Stack Velocity, FPM 1601.6
Actual Stack Gas Flow Rate, ACFM
Actual Stack Gas Flow Rate, (Dry) ACFMD
Stack Gas Flow Rate, SCFMD 14413
Percent Isokinetic - 99.0
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Thnlcal Services, inc.
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Ambient Air Services, lnc
Environmental Consultants,.v‘.

106 Ambient Air Way S
Starke, Florida 32091 . .

-

Plant _' A ~ GEORGIAPACIFIC
Location . . » . . ...PALATKA, FL '
Stack . v T BLEACH PLANT
Run Date . ‘ 5!26101 '

Run Number - - '
Start Time .

Finish Time - :
Barometric Pressure

Stack Diameter (in.)
Stack Area sq. ft. . -
Number of Points - *
Avg of SQRT of V.H.-*
Meter Correction (Y)
Pitot Correction Factor

- Vollme Mete o "Y%}“
e P ST S

b ‘_ Meter Temp (Deg

n..-‘

Moisture in stack gas volume fractlon
Dry Stack Gas volume fracuon . o .
Molecular. Welght of Stack Gas (Dry Basus) . i
Molecular Weight of Stack Gas (Stack condmons)
Specific gravity of Stack Gas Relative to Arr I
Excess Air (%) ° A
Average Stack Velocity, FPM

Actual Stack Gas Flow Rate, ACFM

Actual Stack Gas Flow Rate, (Dry} ACFMD
Stack Gas Fiow Rate (Standard conditions), SCFMD
Stack Gas Fiow Rate (Standard conditions). SCFMW
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"TECHNICAL SERVICES, iNG. ™| SOURCE SAMPLING FIELD DATA SHEET
iJACKSONVILLE FL FACILITY: /gﬁﬂe éﬁ RUNNo._/
'(904)353-5761 , SOURCE: //44)" oa/?.’r//' _ DATE: ____."2“ 24
BAROMETRIC PRESS 29&2 WEATHER: __Cleq \ PRE-TEST. ORSAT:
METERBOXID ___// TYPE TEST._A7 24 A~ . Ts= _$5F co2__ 2
METER DELTA Ha_ 9~,3) - TESTERS: A’/—/ . Tm=_s77T 02 .5
PROBEID _4 ¢ L _PTs.@ /5 MINPT 44 MINF.DA. = Q,_J, co_ &2
.PITOT CORR. FACTOR [k_ ;‘a-‘ Y.meter= . / Q}[ Fllter No S, 04-46/(7/’/04’/54/!
NOZZLE DIA. _[. X171 ' 'COMMENTS. " _ '
PROBE TEMP. 'wfb TIME, _START. STARTVOLUME J:w- 7 el >
.;.STACKID(IN e 42 | _TIME_ END ey /G 473=  END.VOLUME. - 2‘! _a~74‘____~- -
PORT LENGTH .« . 7%, ,.'1,"- ) Gl i Factorss i 6,959 ameﬁﬁ S
.LEAKEHECR'“.-*"' T R *‘} G = [PITOT LEAK CHECK". VoL, WATER COLLECTED 5), ML[STAT.PRESS= 7, L
PRETEST ! (2/( _ CFM@15 POST: 00@(;0 /' deaniH i_aﬁ AT 3% | wls_ﬁl_u_ga_g& =oiOR *0.07. ‘
{PORT& J CLOCK GAS METER STACK . S'l"ACK'1 METER s éFILTER LAST"—.— . VACUUM’ s TR

"SAMPLE T TIME " READING" VELOCiTY ~ PRESS. ' TEMP I TEMP; IMPINGER INCHES SR P B P
PO'NT .} ',:-‘;“":-':'—‘:h“ A b N - ‘> ‘." Equ"ﬂ _‘: l‘ A e "I; o . }1 J(/"Mﬁ‘ - /
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TECHNILAL SERVILED, vy,
JACKSONVILLE, L

(904)353.5761 |
HAROMETRIC PRESS __Jp 0 %

IETER BOX 1D _u__,#,wﬁ
VAETER, DELTH Ha.. 2)-

L PROBE ID, 569 . | \
PITOT CORR Fr ;TOR [/ Z

- - Lt S

- - .

(S 1 W} PRSP Chall v s I wr /™ £y v ttm
FACILITY: __Gerriig focs é« / ﬁf/'
SOURCE: __edllf Lloy IV tn7ret
 WEATHER: - e PRE-TEST.
TYPE TEST:. M l/A Ts =
[TESTERS: 44, Tm=..

LL-PTS,@ .15 MINIPT
Ymeter— Z g Frlter No =’

/ N

LIMIN E-D.-'A- S

Computer

Drrectory and fule name -

RUN Mo

_DATE'_5=073¢¢

ORSAT .
coz &

o s

9/&

HOZZLE DIA L7 P75 27> n

| START )

. ",., STARTWOLUME

END™ T, )JJt .END.VOLUME.

“PROBE TEMP_ AYFL “ TIME
STACKID(IN) - &L ’7‘_2 |[,______]_g_ME

? li'i ni
e

buty /. Factors__ b 5\"' P

EEEE P
— . R
h

"ORT LENGTH

. 7’, ) = -".
R X s ¢

- [VoL WATER CoLLECTED - 3¢ *ML;STAT PRESS: -

LEAK CHECK:r " g 7 RITOT LEAK CHECK..
PRETEST 0. '(O cFM@1s, pos‘r Z‘Cé'j:_.:-«.:r-rr:- o= .?“; AT.3% WEIGHTMOIS SILICAGELH p’:grc;n_“ A__ﬁ[ 05
om&r TBLOCKI [GAS METER /", | [STACK - ORIFICE . STACK “METER - FILTER- [T CAST " VACUUM
AAPLE | TIIE | PEADING vuocnw PRESS " GAS TEMP TEMP IMPINGER ’ INCHES | COMME;TS oy
Bl _ Dp DROP TEMP GG CTEMP. | ‘Hg T | o B A
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ETER BOX ID

TECHNMICAL SeRVICES, INC.
JACKSONVILLE, FL

(904)353 5751
1. «POMETDI

*PRESS 3c

/1

TAETER DELTA Ha i—."«k

i

2 b s

SObnuE SHmPL“uu I‘IELU UATH on‘lEEn
ooy g

FACILITY

iy ey

Foe T

ey rmia

/4 f/'/ Al RUNHO.

SOURCE: _Alestl, /w7 éfmfé

WEATHER:

o ( vy

TVPE TEST._Av N4 |
'TESTERS: MAM

7

PRE-TEST.
Ts=
. Tm=

. coz

KR

a

7.
--.“)

[EP—,

DATE .5 =A/-0¢ |

ORqﬂf o,
&

?wreoam K? fprsi@! ngN/pT 0 MINFDA co.__ L
CPIToT CORR Z?“TOR é.rd" - Ymeter— “Z Qﬁg Falter No o L Computer o ;,‘
NOZZUE DIA - ; Sl _ _ i o . Diréctory and file name |
PROBE TEMP ™ D ;r{ TIME _START _L_ﬁi STARTVOLUME PE BN |
STACK ID (1) ki 42) 14___1g:_\n_g__ END 2402 __END VOLUME 59@“‘?‘/?______;_,__55
CORT LENGTH 7 TR Factors:__- . 757
LEAK CHECK: T |PITOTLEAKCHECK _|VOL. WATER COLLECTED = %o ML STAT PRESS=
PRETEST(? (Y, CFM@15". POST; (’ ¥ _3 " Hg. ’ = O [ AT 3" JWEIGHT MOIS. SILICAGEL = 4. & GR‘ T0.O0L
PORT & 'cmckf GAS METER | STACK | ORIFICE | STACK | METER FILTER LAST VACUUMI
SAMPLE | TIME | READING VELOCITY | PRESS. | GAS . | TEMP TEMP. | IMPINGER | INCHES | COMMENTS:
POINT , Op | DROP TEMP, (F) (F) TEMP. ﬁg‘l
B AR AR E G 2N 7S
.)\ o (,;é) (b, } C) '}’}' B /f )V ?/ ?‘3 W é(‘j ,LB - f!
Yo Gy O T T Ty (e 5| 7
oAl 9% L \l [ 3 LY | T FA| 97 be 2
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L & 030 P «h) Ly | o o | s z
FI 30 vt iﬁf}s___- Lfo] p | S 1 M| £y | 3
-G 79Nyl 24 | e |2 £O0 | -3
N AR N Y N R A Nl nl B 7 =0 <78 Y S A
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Velocity Traverse

Plant:

zcksonvﬂle. FL (904)353.5781

Technical Services, Inc.

Z

(;(zr/i'f; Sii)

Date: 4372 /
3D.29 -

Barometric Pressure: -

Source:

" Run No.

~ Start: 0030 Stop: V38~
Static Press.(in.H20) _10. 5

Stack Diameter. __ e : L
RunNo. __ =~ = .~ 5 Run N,

Start: -  Sop.. A Start: Stop: T
Static Press.(inH20) ___ . . 'Stafic Piess.(nH20) -

Traverse] -~ | Stack Traverse T Suack sl Tr;\.fe;se'- -
...j-Point | Velocity |Temp. (Ts) Point | Velocity |Temp. (Ts) Point | Velocity
* [_No, Head Deg.F No. Head | Deg.F. | No. - Head
. r/_,l f).!)_'(ﬁ_ y - .
N0y 75 B N
ST J D_Jé 7{ - ; B . ',.z"
41022 [ 75 S Iy
S VSV Y v/ BREE F
61019 725
ALY | 7Y -
el HO0Y) | Iy G
e Jip A 7
Loy | 7S] '
e gipls | o8 ‘
L ! l.[f 77 i S AR
: ) —— —
—
! : ) i i S
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T T : ! : — Tt T .
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TECHNICAL SERVICES, INC.*

- -w‘l
aed

[V

ENVIRONMENTAL CONSULTANTS =
i For Georgia Pacific (Palatka) - o
" POBoxgls -
Palatka, FL. 32178-0919 - Purchase Order #:
v - Contact: Joe Taylor R S
LAB . MATRIX . SAMPLE DATE SAMPLE TIME "
. SAMPLE DESCRIPTION :.. : . e e
01050850 ' IMPINGER 05/2512001 =
ch BLEACH PLANT INLET AND OUTLET, OUTLET RUN 1/ COMPOSITE ..
01050851 IMPINGER - 052672001 TNA T
F BLEACH PLANT INLET AND OUTLET, OUTLET RUN 2/ COMPOSITE
01050852 IMPINGER 05/25/2001 CoNAC
: BLEACH PLANT INLET AND OUTLET, OUTLET RUN 3/ COMPOSITE
i
- 01050853 = . IMPINGER 05/25/2001 NA
i BLEACH PLANT INLET AND OUTLET, OUTLET RUN 1/ COMPOSITE . ...
pt 01050854 -~ IMPINGER S . 05/25/2001 “NA.
| BLEACH PLANT INLET AND OUTLET, OUTLET RUN 2/ COMPOSITE -
. 01050856  ©  IMPINGER . 08£25/2001 CNA
P BLEACH PLANT INLET AND OUTLET, OUTLET RUN 3/ COMPOSITE
\ Respectfully'é'ubm'rt‘led,

Technical Services, Inc.

.
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Georgia Pacific (Palatka)

Detection
Lab No. Parameter Result Code Method Limd
01050850 Oefault Not anatyzed
01050851 Defautt Not anatyzed
os0es2 Default Not anstyzed
01080853 Chioride oot ughml CH- Method 26A 002
01080853 Sample Volume 196 mis 1
190.3 44
1os08s4 Chiaride 0808 ug/ml CI- Method 26A 0.02
Oos0854 Sample Volume mis 1
161.6 5
01050855 Chioride &3 vg/mi CI- Method 26A o002
1080855 Sarnple Volume 194 mis 1

/62, 6/)

N
Sa



Georgia Pacific {Palatka)

Date of Analysis
Lab No. Parameter Analysis Time Analyst Piep Date
01050850 Default none
1050851 Default none
01080852 Default none
01050853 Chloride 0572672001 WEM
01050853 Sampie Volume 0602652001 WEM
1050854 Chioride 05262001 WEM
01050854 Sample Voiume 5272001 WEM
1050855 Chioride 05262001 WEM

01050855 Sample Volume 0572672001 WEM




APPENDIX D

SCRUBBER DATA AND PROCESS CERTIFICATION




BLEACH PLANT PRODUCTION DATA

DATE TIME ADTUP FAN LOAD, %
05/25/01 1850-1952 55 85.1
2133-2300 50 85.6
2300-2330 55 85.9
2330-0042 30 85.8
0145-0230 50 85.2

ADTUP is air-dried tons of unbleached pulp across the bleach plant.

Fan load is the % of full load (amperage) of the fan used as the su rrogate flow measure.
The scrubber recirculation flow ranged from 1500 gpm to 1740 gpm during the testing.
The scrubber pH was 9.5 during the testing.




DATA CERTIFICATION BY OWNER OR HIS AUTHORIZED AGENY

o MNuga Carpentee

1 (print nahe)

certify that to my knowledge al!l data

submitted in this compliance test report

for ;H\‘t ECF B/fﬁ(—/\ ﬁ/ﬁ‘-j unit

on My A5 Rool
~— (date)

dre true and correct.

(oot

(signaturk and title)!
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diesp 8o
Technical Services, Inc.
2901 Danese St., Jacksonville, FL 32206
(904) 353-5761 / fax (904) 358-2908
CHAIN of CUSTODY RECORD

CLENT NAME 8 ADDRESS / Gor Losd REMARKS.
(REPOR : o s

TTOBESENTTO). / 1 Bl St )1 L - ot s
55’”@4 S7e "—“7/—‘“/ ¢
lhia [ Nerfed FEH

PROJECT NAME/ ADDRESS: BOTTLE MAKEUP
TOTAL
NO.
of
Contain] , /
%//@ G Mt || / ///‘/ |
DATE TIME OMPGRAR ' PARAMETERS
et -1 |\ ST g LS ! 17 Ay FS50. At H
X ’ N T T T |
3 ] Y% , |
| B h .
| . |
Y/ | ARD, G4 /Vzwf: |
) | AR s e
3V i NIRRT o
i 3 B 5
;iRELﬁ?isHEDEY , CATEMTIME RECEIVED BY DATETIME
€ ;:/j[%/-‘, ///'f'f'."
REUM(S’HED BY CATEMAIME RECEWED BY CATEMIME
RELINQUISHED BY CATEMME RECEVED BY TATETIME
RECE?‘JED‘[EOR CRATAY & "_ X C'F-TEfT!ME
’_’7} f/"f/ T L] 7YX
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CALIBRATION DATA
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T S e e el e o S : 0010
| S Annual Dry Gas Meter Calibration Data By TS| Reference Meter
REFERENCE METER R-275 TSI Reference Dry Meter Calibration Date 8/09/00
Yi of reference meter: 1.012
Date  1/4/01 Callbrated by R Garza
Barometric Pressure 3012 Meter Box 11
Orifice Reference! Gas Volume Temperature
' Manometer Dry Reference| Dry Gas | Reference Dry Gas Meter
. Setting Gas Meter Meter Meter Meter Temperature | Time
, (DH) i (Vw) (VD) (Tw) (Td) (t), [DeltaH Yi
' In.H20 | Cu.t. |Std.Cu.Ft.. Cu.Ft. | Deg*F Deg *F min |in. H20 .
: 0.5, 10015| 10.099|  9.715 73.2 X 66.40| 29.34 239] 1.025
1 10002/ 10.082]  9.761 73.4 X | 7090 2046| 231| 1.026:
1.5/ 10.005] 10.044 9.642 756 X 7330| 17.00| 242 1033,
2i 10013] 10.075| 9691 744 X 7450 1450 232 1.035
_ 3i  10012| 10057 9.645 76.3 X 7540 11.39] 216] 1.035]
2 Average Delta H and Y 232] 1.031]
YiAllowance =  1.011  To  1.051
DHAllowance = 212 °~ To = 252

* If there is only one thermometer on the dry gas meter, record the temperature under Td
Vw = (Gas volume passing through the Reference test meter, (cu. ft.)

vd = Gas volume passing through the dry gas meter, (cu. ft.}

Tw = Temperature of the gas in the Reference test meter, Deg F

Td = Temperature of the gas in the dry gas meter, Deg F

DH = Pressure differential across orifice, in H20 = pretest DH + or - 0.20

Yi = Ratio of accuracy of the Reference test meter to dry gas meter for each run

Y = Average ratio of the Reference test meter to dry gas meter for all three test runs,
tolerance = pretest Y + or - 0.02Y

Pb = Barometric pressure, in. Hg.

t = Time of calibration run, min.

Quality Assurance Handbook M5-2 4A
Quality Assurance Handbook M5-2 4A



Post-Test Dry Gas Meter Calibration Data Form (English Units

S
i S i

Test numbers All Date  5§/31/01 Meter Box No. ) 11 Faclty GP %___
Barometric Pressure, Pb 30.05 Reference Meter ~ R-276  Pretest Y Value 1024
Orifice Gas Volume Temperature i o T
. Manometer  |Reference | Dry Gas |Reference|  Dry Gas Meter .
Setting Meter Meter Meter Average Time Vacuum l
(DH) (Vw) (VD) (Tw) (Td) 0 Setting Yi |
In. H20 Cu.Ft. | Cu.Ft. |Deg”F | e Deg *F min mHg.
1.5 10003 9831 = 75 X | X 75 16.87 <2 1014
1.5/ 10001~ 93823 78 X X | 76| 1686j<2 T " 1016
1.5 10.000 9.820 80| X X 81 1692|<2 | 1.016,
Yi= 1.016

“ If there is only one thermometer on the dry gas meter, record the temperature under Td

Yi
Vw = Gas volume passing through the reference test meter, (cu. ft.) ~_Vw*Pb*(Td+460)
Vd = Gas volume passing through the dry gas meter, (cu. ft.) vd (Pb +(Delta H/13.6)) x (Tw + 460)

Tw = Temperature of the gas in the reference test meter, Deg F

(Td)i = Temperature of the inlet gas of the dry gas meter, Deg F

(Td) = Temperature of the outlet gas of the dry gas meter, Deg F

Td = Average temperature of the gas in the dry gas meter, obtained by the average of (Td)i & (Td)o, Deg F
DH = Pressure differential across orifice, in H20

Yi = Ratio of accuracy of the reference test meter to dry gas meter for each run

Y = Average ratio of the reference test meter to dry gas meter for all three test runs;
tolerance = pretest Y + or - 0.02Y

Pb = Barometric pressure, in. Hg.

= Time of calibration run, min.

Quality Assurance Handbook M5-2 4A



THERMOCOUPLE CALIBRATIONS

[Facility:  Georgia Pacific

‘Location:  Palatka, FL

Source Name: Bleach Plant Qutlet Inlet

.Analyst

Date 5/31!01

___ Calibration Data i

Ambient Temperature 75  Reference: Mercuryin glass X
Thermocouplie Number 5¢cg Other
Barometric Pressure 29.97
Reference Source(a) | Reference Thermocouple Temperature
Point (specify} | Thermometer |Temperature Difference(b)
Number Temperature
!
1 lce !
Bath 34 33! 0.20
! | !
2 : Inter- ;
. mediate 75 731 0.37
3 Boiling | :
Water 212 212 0.00
4 Hot
Qil 347 345 0.25

a Type of calibration system used

b (REF.TEMP. +460)-(THERMOCOUPLE TEMP. +460) * X 100 <= 1 5%

ref. temp + 460

7



89

SUMMARY OF CO CALIBRATIONS - BLEACH PLANT

GEORGIA PACIFIC
PALATKA, FLORIDA

5/25/01 - 5/26/01

INSTRUMENT RANGE, PPM 1200
CALIBRATION GAS PPM INITIAL CALIBRATION END RUN 1 END RUN 2 END RUN 3
0.0 12.0 12.0 1.3 10.8
1015.0 1016.4 1020.0 10325 10316
5947 575.1 N/A N/A N/A
3019 293.5 N/A N/A N/A
CALIBRATION ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUE)VINSTRUMENT RANGE)X100
0.0 1.0 1.0 0.9 0.9
10150 0.1 04 1.5 1.4
5947 -16 N/A N/A N/A
301.9 07 N/A N/A N/A
CALIBRATION DRIFT {{FINAL CALIBRATION - INITIAL CALIBRATION}NSTRUMENT RANGE}X100
00 N/A 0.0 -0.1 -0.1
1015.0 N/A 0.3 1.3 1.3
594 7 N/A N/A N/A N/A
__ZERO BIAS CHECKS {SAMPLE SYSTEM-DIRECT)/RANGEX100
SAMPLE ZERO DIRECT ZERO BIAS
N/A NIA #VALUI_E! I_NITIAL
N/A N/A #VALUE! FINAL ALL CAL
CALIBRATION BIAS CHECKS GASES INJECTED
CALIBRATION GAS, PPM N/A TO PROBE TIP ONLY
SAMPLE DIRECT _ BIAS _
N/A N/A #VALUE! INITIAL
N/A N/A #VALUE! FINAL




. rezem, Praxair Distribution, inc.
: 'QPM'R 145 Shimersville Road
Bethlehem, PA 18015

Tel. (610) 691-2474
Fax (610) 758-8384

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER PRAXAIR SOUTHEAST P.0 NUMBER 333045-00
REFERENCE STANDARD
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
CARBON MONOXIDE S03.2PPM GMIS VS 16808 CLM- 009196 45C.4 PPM
ANALYZER READINGS
R=REFERENCE STANDARD Z=ZERQO GAS C=GAS CANDIDATE

1. COMPONENT CARBON MONOXIDE 503.2PPM GMIANALYZER MAKE-MODEL-S'N  Siemens Ultramat SE S/N BA8-900

ANALYTICAL PRINCIPLE NCN-DISPERSIVE INFRARED LAST CALIBRATION DATE 12/31/00
FIRST ANALYSIS DATE 12/2770¢ SECOND ANALYSIS DATE i
z - R <03 C 3ot CONC. -.1 3 F A R =04 C nz CONC.
R so2 Z o C 102 CONC. 302.3 R so4 Zo C sc2 CONC. ¢ s
Z, C 102 R so3 CONC. 302 , 7 5 C 303 R s34 CONC. 5 5
UM  ppm MEAN TEST ASSAY 10..0 UM o MEAN TEST ASSAY 351 3

VALUES NOT VALID BELOW 15C FSIS
UNCERTAINTIY OF CARBON MONOXICE :. 3IrcM

THIS CYLINDER NO. CTiia9il CERTIFIED CONCENTRATION

Has BEEN CERTIFIED ACCORDING TO SECTION 1Ll TRREIN MONIAIIT F
v OF TRACEABILITY PROTOCOL NO. EPA-6T2/R3TS1IT ALF BALANCE
il PROCEDURE 51
I| CERTIFIED ACCURACY . : % NIST TRACEABLE

; 'i CYLINDER PRESSURE  z00c  PSIG
i1y CERTIFICATION DATE  ¢:/01/2:
.. EXPIRATION DATE 21/23/¢c: TERM

ANALYZED BY CERTIFIED BY

69



Praxair Distribution, Inc.
145 Shimersville Road
Bethlehem, PA 18015

Tel. (610) 691-2474

Fax (610) 758-8184

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER PRAXAIR SOUTHEAST

COMPONENT
CARBON MONOXIDE 503.2PPM GMIS VS

R=REFERENCE STANDARD

1. COMPONENT CARBON MONOXIDE 503 .2PPM GMIANALYZER MAKE-MODEL-S/N

P.0 NUMBER
REFERENCE STANDARD
NIST SRM NO. CYLINDER NO.
16808 ClM-20939%
ANALYZER READINGS

Z=2ERO GAS

333045-00

CONCENTRATION
450.4 PPM

C=GAS CANDIDATE

Siemens Ultramat S5E §/N BB8-900

ANALYTICAL PRINCIPLE NON-DISPERSIVE INFRARED LAST CALIBRATION DATE 12/31/0¢0
FIRST ANALYSIS DATE 12/27/700 SECOND ANALYSIS DATE 01/03/01
Z o R so3 C so9s CONC. 5556 Z g R 504 C 535 CONC. s554.:
R soz Z o C 595 CONC. s59: ¢ R sc4 2o C 593 CONC. 554
Z C 5o R 503 CONC. g5, ¢ z o Csys R g4 CONC. ggq.:
UM ppm MEAN TEST ASSAY 5535 UM pe- MEAN TEST ASSAY g4
VALUES NOT VALID BILIw 15° 253
UNCERTAINTIY OF CAREIN MONCKIDE-:d.IDf™

. THIS CYLINDER NO. §A12251
HAS BEEN CERTIFIED ACCORDING
OF TRACEABILITY PROTOCOL NO.
PROCEDURE b
CERTIFIED ACCURACY

207C

CERTIFIED CONCENTRATION

TO SECTION . -

EFA-IlI/RST/LI0 =l

% NIST TRACEABLE

CYLINDER PRESSURE PSIG
CERTIFICATION DATE  z:/zi/01
¢ TERM

EXPIRATION DATE LLFZ3/Ca

T4

ANALYZED BY

CERTIFIED 8Y




SPECTRA GASES

277 Con St « Irvinglon, NJO7111 USA  Tel. (973) 372-2060 » (800) 932-0624 » Fax (973) 372-8551

Shipped From B0 Industrial Drive » Aipha N J. 08865

THIS STANDARD WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 160 PSIG.

FRED PIKULA

7

e e b e - ———— e

ANALYST: W DATE:

7/8/98

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G2 ;
1
' CUSTOMER: Ambient Air Service CYLINDER # : cC88617
SGIORDER # : 134478 CYLINDER PRES: 2000 PSIG
ITEM# : 1 CGA QUTLET: 350
l P.O#: . 07079802
CERTIFICATION DATE: 7/8/98 ,
EXPIRATION DATE:  7/872001 : '
CERTIFICATION HISTORY il \/ |
DATE OF MEAN CERTIFIED ANALYTICAL i
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Carbon Monoxide 2124198 ) 1014 ppm 1015 ppm +-1%
7/8/98 1017 ppm |
|
' i
| |
i
l BALANCE Nitrogen
i
|
REFERENCE STANDARDS
| COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Carbon Monoxide NTRM-81681 CC55775 994 ppm |
l INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
' Carbon Monoxide Horiba VIA-510 570423011 NDIR 6/29/98




APPENDIX G

CARBON MONOXIDE EMISSIONS




Georgla Pacific Bleach Plant - Carbon Monoxide Test

1 ; 1 : H s 5,
E %) ] LE"R 1
: i ¢ ¢ : ef3
3 : : £ ; 381
- w -
W25K1 18 46 1030 3 1015 pom o AL A1 WM 4
225011848 e+ 3] 1018 ppm e 10 98 M4
52501 1848 e a 1015 ppm ca 10 98 e
2501 18 48 a6 0 Y015 ppem e 08 1026 4
/2501 18 47 M0 0 1015 ppm e ' 96 ‘08
2501 18 47 1024 0 1015 ppm cal 16 90 o X
WA 18 47 Ll o] 1019 ppm ca 1098 sy X
Y2501 18 47 0E wal 1038 5
52501 1842 b -] L 1098 26 4
2501 tp 48 456 3 wat 10 98 10264
2501 1848 144 2 want 10 98 WG4
572501 18 48 240 wan 10 98 1026 4
5801 1849 140 wan o8 1006 4
22501 1848 Mo wart 10 98 16 4
V2501 18 49 LR wart 1098 W4
52801 13 49 &9 wart 1058 1026 4
S725001 18 50 a0 wa 1098 ‘X4
52501 18 50 120 wai 10 98 1026 4
22501 18 50 120 i 10 98 1026 4
7501 18 50 100 0 ppm et 1008 1028 4
2501 18 51 00 O ppm cal 1098 1026 4
2501 18 51 0 0 ppm e 10 98 126 4
52501 185 120 wat 1098 264
572501 18 51 182 wat 10 58 1326 4
2501 18 52 L <R i 10 98 1026 4
S25/01 18 52 1543 wat 1058 1026 4
w2501 1852 FAT Y wa 1098 1026 4
32501 18 52 2ms wan 1098 12264
2601 18 5) o5 want 1098 1026 4
S5 1853 s 31 9 pom cal 10 58 1026 4
2501 1353 T 5 201 8 gpm el 1098 1C25 4
52541 1853 254 5 301 9 ppm e wea 1026 4
2501 18 54 s 301 9 ppm cat 1098 e 4
S25001 18 54 s 301 9 ppm cal 1058 1026 4
Y2401 18 54 25 301 9 ppm 1098 1026 4
42501 18 54 X5 301 $ ppm cal 1098 1026 4
32501 1455 x5 301 9 pprn cal 1098 1026 4
V2501 1855 206 5 wan 10 98 1026 4
25K 18 55 2985 L 1098 W26 4
S2501 1855 440 8 wat 10 94 1026 4
22501 1856 5450 wal 10 98 1026 4
V2501 1856 575t et 10 98 1026 4
52501 18 56 5791 wan 1098 1026 4
Y2501 1858 531 1 594 7 pom cal 1098 025 4
w2501 18 57 553 1 504 7 ppm cal 1098 1026 &
524501 18 57 5531 554 7 ppm cal 1098 v, )
525401 18 57 5811 554 7 ppm cal 1098 1026 4
2501 18 57 81 504 7 pom =l 10 98 264
52501 18 54 811 594 7 ppem cal 10 98 1326 4
2501 18 58 & 1 594 7 ppm cal 1098 1026 4
2501 18 58 8432 want W08 102 4
&25/01 18 58 68 wat 10 98 O 4
2541 1859 g7 warl 1098 pber
52501 18 58 11182 -t 1058 por N ¥
52501 21 37 122G 0 pom cal 11 €2 et e
2501 21 37 2o G pom cal 1 g8z ‘czt 8
525012138 23 Oppm o 11382 1221 8
525012138 23 O ppmocat 11 982 2218
52551 2138 0 porm s 11 582 M|
2501 2138 o 0 ppm oy 11982 heral |
92501 21139 L 0 pprr cu 11582 peral ]
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Georgila Pacific Bleach Plant - Carbon Monoxide Test

] - Z H ] £ 3
x o o H als

- - i g3 2 'R 4
: ! H 2 2t §* £of
- 3 W H K § 3
d g ~ H g Z

%01 21 39 120 0 ppm et 11982 1220

2501 21 3 g et 11982 g e

525012139 224 et 11 582 028

$2501 21 40 adg 2 wat 119082 024 8

52501 21 40 509 wa ' 982 029

S/2501 21 40 10100 wa 11982 e s

2501 11 4D 1014 0 1015 porm e 11582 Nerdl )

2501 11 41 1080 1015 pprm e 11 962 1028

2501 21 41 Q180 1015 ppm cal 11582 w0Ie 8

529G 21 41 10129 1013 ppen ol 11982 021 8

S50 21 41 10t8 0 1915 ppen oo 11 982 w2 A

SN0 21 42 10200 05 ppm el 11982 W2t

2501 21 42 10140 1015 ppm cad 11 982 10218

52301 1 42 10M80 1015 pom cal 11902 0218

52501 21 42 10180 1015 ppm o 119682 101 8

2501 21 43 1014 0 1015 ppm cat 11 982 10218

S/25/01 21 43 10200 1015 ppn cal 11982 10218

2501 2143 0160 1015 ppen ol 11 982 10218

52501 21 43 10140 1015 ppm cal 1t 982 02t 8

S201 21 44 180 1015 ppm cal 1 982 1021 8

S2501 21 44 1008 0 et 11 982 1021 4

52501 21 44 318 wat 1982 10218

52501 21 44 ‘294 want 11582 o7 .

S2501 21 45 5112 et 11 982 10218

52501 21 45 5811 e 11 982 1021 8

2801 21 45 8751 594 7 ppm e 11582 02

525001 21 45 5751 554 7 pprn ol 14 982 10182

5250121 48 57T S0t T ppam o 11 982 ez

52501 21 48 5751 594 7 ppn el 11 982 10182

S2501 21 48 5771 504.7 ppm cal 11 982 10182

501 21 46 £t S04 7 ppah cal 11 982 10182

52501 1 47 5731 554 7 pom cal 11 982 10182

S2501 21 47 5614 et 11 982 10182

2501 2147 011 wat 11.982 10182

25401 21 47 8753 et 11 82 1082

S2501 21 48 m3 wal 11 982 10182

S50 21 48 T34 walt \AR -] 10182

SO a ™4 et 11 82 w2

2501 21 48 134 wal 11.982 He2

2501 21 49 7174 wat 11 982 0182

2501 21 49 77 4 wat 11 982 0182

S50t 2149 71194 want 11 982 82

25K 21.49 7194 —t 11.982 10182

2501 ' S0 54 run1 11 982 1082 9% 14183 ag

S2501 2t 50 T34 nn i 11982 10182 075 14183 438

524601 21 50 Tir4 oy 11 982 10182 7055 14183 437

52501 21 50 706 4 ran t 11 982 10182 035 T483 4as

2501 21 51 054 nn 1 11 9&2 e 2 599 4 14183 433

Y2501 21 51 6952 an 11 962 082 689 3 14183 427

S26001 21 54 L5k o 11982 0182 689 1 14183 a7

52801 21 51 8973 un 1 11 982 0182 6913 14183 428

52501 21 52 58721 a1 11 982 ‘oe2 612 ACAY-<] 422

V2501 21 52 €791 LT ] 11 g8 ‘C182 8732 4182 a7

2501 21 52 583 3 unt 11 982 W2 8772 4183 43

/2501 21 52 6473 nn i 11 @2 0ne2 68+ 2 418 a2

L4501 2153 B3T3 nan 1 11 982 R ) 68 2 ‘4182 aZ

£26001 21 53 4913 un 1 11982 0182 585 3 T4183 424

L2501 21 53 6913 n ot 11982 B2 5851 ACRY <] 474

L2501 21 53 585 3 TR 11 382 'cimz 5752 hLAL <1 gz

S2501 2154 5873 a7 ] T1987 it 581 2 ‘4183 L

525001 21 54 5833 nt 11 %82 187 6772 ‘4183 a“y
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Georgia Paclfic Bleach Plant - Carbon Monoxide Test

1 2 : g § 3,
; § g § C3 F st
: 3 e it 3 ed §

4 3 [ . K g 23

a a N ° o N g

92501 21 54 8753 LT R 11 oa2 1918 666 1 14183 4t 4
S7W01 21 54 893 un 1982 18l 5633 4183 LAl
2801 21 55 689 3 A 11982 10182 8639 1483 4]
52501 21 55 8751 an 1 11982 HAT N 569 1 14183 a4
201 2155 6713 nan 1 11 982 10182 667 1 14103 v
V2901 2155 [ run 1 11982 1w01a 8540 14183 a5 e
S25901 21 %6 859 3 un 1 11 982 pLPAE- Iy S 14183 L
52901 21 % 6791 ran 1 11982 1Al 6732 14183 47
w250 215 4753 ran 1 11987 [I81 By 569 1 14183 44
L2501 1 56 4753 LY R 11 982 1098 % 664 1 14143 4
Y2501 21 57 a793 un 11 982 1018 2 5732 14183 o7
572501 21 57 47133 1 11 982 1018 2 567 1 14183 43
525001 21 57 88ty un 1 11 982 1018 2 5610 14183 409
2501 1 57 #8313 LV R 1t 82 1018 2 5570 14183 aws
52501 2t 58 "1 ] run 11 982 10182 810 14183 4wy
2501 21 58 4513 n 1 982 10182 887 0 14183 Lre]}
572501 21 58 LLTR ] nn Y 11 982 10182 S48 g 14183 a1
S2501 21 58 8553 nn 11 982 1832 S48 8 14183 401
52501 21 % [ ot 11 982 1818 2 6550 14183 LT
S5 21 %9 849 2 an Y 11 982 10182 6428 4183 I9n
2501 21 59 6332 nan i 11 9az 1018 2 526 7 14183 A5 s
W0 21 59 839 2 run 1 11 82 082 8327 14183 26
52501 22 00 847 2 Y 11 982 182 5408 14183 ki-Y
2301 22 0G &4 2 LR 11 982 1618 2 634 7 14183 2
2501 2 00 6392 an 11 9|2 ez 8327 14183 391
w2901 22 00 651 2 unt 11 982 RIshE. By S4d 9 14183 s
52501 22 01 8553 un Y 11 a2 16182 5489 T4183 41
2501 22 01 8573 ot 11 982 0182 £50 9 14183 43
2501 72 5553 nan 11 982 8z 558 0 14183 @
52501 22 01 5753 nan 1 11 a2 A 2 501 14183 414
52%01 2 02 5853 fun 1 11 982 G182 8792 14183 20
S50t 22 62 6833 fan ot 11 082 1018 2 5873 14183 X
25 22 8833 nan Y 11 982 0182 6873 14183 425
52501 202 861.3 unf 11 982 10182 685 3 14183 a4
52501 203 [ <] s 11 982 1z 5873 14183 425
25t 220 897 3 nn 1 11 982 10182 513 14183 LLy ]
2901 203 RT3 unt 11 982 10182 58113 14153 s
RO 23 TOS & nn 1 11.982 10182 8094 14183 a3
52541 2204 054 unt 11.982 10182 699 4 14183 g
250N 2204 5952 furs 1 11 982 1048 2 689 3 14183 ag?
S2S01 204 6851 un 11 982 10182 6792 14183 s}
2501 2204 e77 3 un 1 11 982 10182 6711 14183 48
25001 2208 65893 an i 11 982 1018 2 853190 14163 a3
82501 2 05 667 ) i 11,982 10182 6810 14183 @03
5501 12 05 8873 nn 11 982 1018 2 6610 14183 403
Y2501 22 05 583 3 a1 11 982 19182 6570 14183 e
2501 22 08 8553 un 1 11 987 1218 2 6529 14183 a4
2501 208 857 3 nan 1 11 942 1c18 840 3 14183 4z
X011 206 6512 o 11 982 10182 544 3 14183 e
w2501 2206 5432 e 1 11 982 sz 5% 8 14183 k-
42901 207 a7 2 un 1 11 a2 1018 2 543 B 4183 S5
2540 22 07 6453 a1 11 982 0Bz 548 9 t4183 40
52501 207 6532 o1 11 982 1018 2 546 9 14183 a
2501 22 07 6512 LT.R! 11 582 190182 Sad § s4183 35
32501 22 08 65513 an 1 11 982 1018 2 548 9 14183 &0
S2501 208 8571 st T SER Hvkd - 5% 14183 all
52501 2208 €532 nnt 1 9@2 10182 G489 14183 azz
5250122 08 6552 ot +1 587 il 548 9 14783 -
Elra Rl ek ] 46113 it 11582 M 5573 14783 L
L2%012299 569 3 a7 2B 11 987 128z 5632 1483 i
%2501 209 553 a1 11 9682 tgtag £550 1483 o]
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

] 2 3 : 2 ¢ 3,
* - 2 i g2 i 3t
- : 3 s Te g L] - é
= 8 w v s ?U
3 Q N 2 o N
VI 1 8 083y LY. =382 -1l B 6573 48 “we
Y2901 22 10 873 ot <1382 13182 655 1 ‘4183 a2
2501 22 10 8792 a1 1582 Qa2 §73 2 ACRE-<1 417
2501 22 10 6791 a1 11982 19182 6732 14083 @7
2501 1210 LI A} Aan Y 19 982 Qe 87512 4183 arp
S2501 12 11 8813 P X 11 382 ‘1B 2 §77 7 ‘4482 413
MseT R 1 5773 et v 982 e [-1al T474) ary
2T R 1 6741 ! 1t 982 10182 659 1 14183 dta
msetnn 8773 ot -t 982 0182 671 1 14183 s
Y2901 212 657 ot T 982 082 6610 14183 0y
201 22 12 1R an 1 R - 0182 [ O] 14183 405
250 212 [ L] 1 1t 982 10182 6590 14183 408
Y2501 22 12 685 3 an v7 982 1018 2 6530 418y 08
S25Ct 2 1) 8573 un 1 11982 ‘182 8510 14183 09
2901 2213 E7y3 un Y 11 9682 ‘o182 665 1 ‘4183 €12
52501 2213 8713 LV 3! 11 982 a2 655 t 14183 412
w250t 22 13 8753 un 11 982 19182 59 ¢ 14153 414
5501 7214 4813 an vt 982 10182 8752 4183 4
2501 2> 14 8813 LV 11962 1618 2 6752 14183 418
52501 22 14 6733 un 1 11 982 1218 2 667 1 1418 413
52501 12 14 &712 a1 kAR -3 e 2 865 1 14183 412
52501 2215 5773 un 11982 15182 6711 T418) 415
2501 12 1% 6833 un 1 987 1182 5772 14182 419
S0V 218 5833 un 1 "1 982 12182 6772 14482 419
2501 215 §77 3 n 1 11982 w2 6711 14183 a“s
2501 2216 5712 ot *1982 13182 665 1 14183 a2
w250t 2 16 . R fun 1 11 962 1182 663 0 14183 a1
52501 22 16 673 aan 1 +1982 1018 2 8610 14183 409
52501 2218 857 3 nn <1982 1182 10 14183 we
2501 2217 os93 un 1 "1 82 1818 2 8530 14183 410
Y2501 2211 585 3 un 1 1982 0182 530 14183 40
Y2501 217 6753 LY, R 11 982 10182 6591 T4ty 414
Y2501 217 8793 a1 1 gu2 10182 6732 14183 &7
w2501 2218 6783 un ot 11 982 15182 6732 14183 7
2501 ke 87%3 1 11 982 1018 2 666 1 14183 a4
2501 2218 8T LT R 11987 15182 657 1 14153 413
SRS T2 18 6753 un 11 82 10182 -1 14183 414
et lrat] 4793 LO R 11 982 0182 5732 14183 a7
w2501 2219 8793 an 11 982 10182 6732 14183 “y
Y501 219 813 un 1 *1 682 ne2 §752 14183 a@e
§258N1 X219 SR5 13 nan Y 11 982 10182 8792 14183 Qn
2SN 2220 885 ) un 11982 13182 5792 14183 ©Q0
25901 220 6813 aan Y 11 982 19182 6752 14183 ars
52901 220 6753 LR 11982 10182 659 1 14183 414
S2S0N 220 733 an Y 11982 10182 a7 1 14163 41
0T 2N 6713 run 1 15 982 0182 665 1 14182 a2
S0V 2 593 un 1 11982 *C18 2 653 0 14183 a8
0T 2N 503 At Tt 982 01E2 6683 0 TA*83 410
82501 22 [ F] un 1 11 962 1018 2 653 0 14183 410
e 222 5712 run 1 1 982 018 2 655 1 14183 412
WSO 22 6752 1 11 982 1018 2 655 1 14183 H 414
S0y 2 2 &2 run t 1t 982 12182 g7t 14183 ‘ 415
N0 2 2 6793 un 1 . 982 17182 £732 4183 47
S0 2N 6793 un 1 T 982 1182 6732 14133 ! a“r
2 2 1) a8y 3 un 1 "4 982 w182 7% 2 14183 ! s
yaorn2n 6793 rant Tt 382 12182 6732 14182 1 a7
Y2501 2223 553 un 1 1982 12182 677 2 14183 ! 419
52501 22 24 5853 e -+ 982 o8 g 582 1 AT : 43
52500 22 24 6931 ran 1 ‘382 - 4 5872 T4tad : Q24
250 22 24 6873 1 v 382 182 68137 ALK 422
Siwt1 24 6832 LR " 98z - B4 5811 4183 421
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

- I a

i ) : 1 : £ ! Be o

- i 3 P “a  § g §

. i ] H - i 2

3 3 2 H 8 : 38
S2%01 2225 687 3 1 11982 AL I 6812 T4183 a2
2501 22 2 83ty nan 1 1982 el 5752 483 @y
2501 22 25 8353 1 11982 crer 5792 1483 Q20
22901 22 25 6833 an ot 11982 el 6772 4183 “y
W0 22 28 ergs ant 11 982 1CA 6712 14183 a7
528012226 ar93 run 1 11 942 LIoRT B 5712 ‘4183 a7
525012226 5791 unt 11582 ‘I8 2 6732 483 ar
52301 22 687 3 un 10 382 Rid I 5212 T4t8) 422
201 7 27 6923 1 11987 el 5873 T4183 2%
52501 22 27 6953 un 1Y 982 el 589 3 FLALX] a7
RSO 1 27 855 3 an % 11582 e 58913 14183 a7
7501 22 27 £972 At 11 982 A AE- Dy 5912 4183 28
Eore Ll R ] 6993 run 1 11 92 1082 693 4 14183 428
S0 X2 28 973 a1 11 582 1coel 6913 RLRL a8
5250122 28 495 a1 1 9m2 el 629 3 418} 27
2901 22 28 495 ) nan ot 11 582 el 689 3 48 427
SO\ 2N 8973 un 11 a2 Arkl ey 6613 ‘48 428
¥ 673 un s 11 982 10T 6913 14183 a8
S5 2229 6993 oy 11 982 10°8 2 6334 A1) 429
SN 22 29 TN ant 1% 982 10°8 2 035 14183 4
52501 22 0 T4 a1 11 982 10082 7118 t4183 “o
2501 22 X0 7114 il 11 942 Abeld - I 7055 ‘4183 437
2401 22 30 7033 un 11 982 tIEl 597 4 4183 a2
57501 22 30 7013 an 1 11 60 594 4 Tara3 Qo
S50 22 3 5953 ot 1 982 5893 14183 27
W25 22 3 5933 a1 1 382 647 3 14183 [7X]
2541 22 31 5953 un 1 IR~} 689 3 ‘4183 427
WO 22 3 697 3 un 1 11 982 6913 '418) a2a
SR80 22 32 8953 o 11982 &89 3 T4183 27
2501 2.2 883 an 17 982 687 3 14183 425
2501 22 12 887 3 1 14 983 6812 1418) 422
N 2 22 a8t 1 11 982 57%2 14183 618
%M 2233 8733 un i 11 982 EE7 1 L3 <] a3
25 2 1) 8713 an ot 11 982 6651 14183 4“2
WIS 2233 589 3 un 1 11 982 6630 4183 ag
S50 2233 5553 fun 1 11 982 648 9 4100 a1
S254N 22 34 8472 Al o2 &40 8 ‘4183 08
s 2 M 8472 uni 11 982 S40 8 AL <] we
S250M 22 4 6412 nan 1 11982 634 7 14183 %3
S20T 22 34 6392 ant 11982 6327 ALRE <] 391
S5 2235 8392 nan 1 11962 527 4183 91
25 22 35 53¢ 2 nan | 1% 982 627 REAL. ] k- B ]
250N 22 3% &412 un 11 982 [ =" 4183 393
S50 2238 8412 a1 11 982 6347 ‘4183 193
SO0 22 36 6472 un 11 982 640 8 T4183 98
2N 0236 6553 unt 11 982 648 9 ' 451
S2901 2 3% 66113 1 1 oow2 £550 1418) 405
S2501 2 % 66513 nan 1 11982 855 0 4143 w08
Y2501 237 8873 nn ot 1 8509 TaTA3 4072
2501 22 37 657 3 ot 11 942 550 9 4183 w3
S50 22 37 563 3 an 11 982 657 @ ‘4183 ] )
52501 22 17 65913 LY. 11982 E£2 9 4183 404
2501 22 38 6253 an 1 14547 548 9 3« 401
52501 22 38 6633 ot 11 582 657 0 ra143 0E
S2501 22 3 667 2 un 1 11 582 6610 ‘am] w9
290 22 38 657 3 LV B 11 587 5610 ‘4183 09
S50 22 3% 6613 ot 1 582 8550 483 405
S50 22 3% B85 3 1 11587 548 & AT -« | a0
ST501 2219 657 3 et 11587 850 3 "4 B3 4013
S50 12 19 86t 3 rar 1 LR 6582 "4783 405
S50 22 40 6571 a1 T 38L e ] ‘4183 403
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

" . o
J £ g : : { e
c 2 3 o i 31 ¥ g
e < ¢ . $ i i5¢
3 ! ] : & s -
(&) - V) -
SIS0t 22 40 a5t 3 un 11982 Leal a0 § 14183 40}
Y7501 22 40 857 3 ot 11 A7 el [T IPRE\) w?
2501 27 40 8812 Lr e tr 87 16182 [TER 14183 ws
WIS01 22 1 L] un +1.982 1082 8830 14183 a0
VIS0 22 4t 8733 a1 1987 0182 T 14183 413
2501 22 41 8733 o 1 11 9a2 el bl 14183 41
%01 22 01 6753 nar 1 11 947 15082 565 1 14183 e
900 22 2 6793 i 11 987 o8l 6712 14183 iz
52901 12 42 [ a1 "t 11 982 el a7 48 ans
57401 22 42 580 3 oot 11 982 1G82 6513 4183 a0
57%01 22 42 8633 n 11982 1018 2 847 0 T4 TR a6
5250122 43 8593 un 11 982 10482 8829 IPXE o] w0a
92501 2 43 5542 un 1 11 982 0182 8529 14183 “wa
2501 22 43 433 wn 11982 1018 2 857 Q 14183 408
V2501 22 43 8673 an 11 982 082 6617 14183 409
SIS0 22 44 73 an 11 962 0182 6711 14183 as
S50 77 a4 683 3 un 1 11 982 0182 677 2 14183 419
YIS0 22 44 883 3 un 11 982 10182 8tz 14143 41 g
82601 22 44 881} n Y 11 982 10182 8752 141K 410
572501 22 45 6853 ot 11 902 10182 §792 14153 420
2501 22 45 ag7 3 un 11 982 1018 2 &1 3 14183 428
S501 22 45 569 3 run 1 11 a2 1082 €924 14183 2%
2901 22 45 59121 un 1 (R~ 15442 sas ) 14183 424
25301 2 46 5873 run 1 17 982 108 3 681 % ALY <) a2
2501 22 48 8573 an 1 19 982 118 2 6913 14143 28
L0122 48 ek run 1 11 982 10182 597 & 14183 432
501 22 46 |3 un 11 982 10182 655 4 1414 a0
2501 22 47 699 3 an 11 942 10187 63 4 14183 429
S2501 22 47 7013 e 1 11 9% We2 695 4 14183 430
57501 22 47 7033 un t 11.982 10182 87 4 1418 432
52501 22 47 705 4 un 1 11 9&2 10182 0% 4 14183 433
SIS0 22 48 705 4 an 11 982 0182 6o 4 1418 433
2501 22 48 7013 an 1 11 982 leat ] 505 4 14183 430
S2%01 22 48 595 an 11 982 10182 &893 14183 427
3250122 48 8973 an 11 982 10182 6012 14183 428
250t 2 49 705 4 un 11 982 042 5554 1415 al
S50 2729 Ta33 un 11.982 0182 857 4 14183 Qg
525 22 49 600 3 un 1 11 98z 10182 650 4 14153 429
250 2 &9 705 4 Y 11 982 w0182 6994 14183 33
52501 2 50 7114 it 11 982 e 2
S5 12 50 7114 wat 11 s&2 1018 2
52501 250 7114 wart 11 982 10182
Y2501 2 50 7134 wat 1982 1018 2
52801 2 51 7012 e 11 982 10182
2501 22 51 7033 warl 11 Sa2 maz
Y2501 22 54 7013 W 17 982 w018z
Y2501 22 51 5893 wat 11 962 Hleat Wrg
L2901 22 42 757 4 wint 11 982 10182
2501 22 52 09 8 wan 11 962 0182
5250t 22 52 M9 wat 11 92 ez
290 22 52 10540 wart 11 982 1082
2401 22 53 060 1018 ppm cal 11 982 0c-e2
2501 2253 1046 0 10%5 ppm cal 14 982 1Rz
2501 2 53 160 10315 pom cal 1165 <:
2501 2 53 1016 0 1015 poen e 1185 102% 2
w2501 22 54 ‘0160 105 ppm cal 11868 Lo ey
2501 22 54 A AT Ral -t 1185 pier )
L2501 22 54 10102 wat 17 65 T
/2501 22 54 0120 wait 1t 65 el
2501 22 55 5SS wat 11485 v by
52501 12 55 863 7 wat 1188 102 2
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

! a o 3 : E 3
H 3 i U3 . & ; 4
- ! a £ S 5 é Q §
. ] H H 3 ° 50
a o h e s H
S0t 22 45 4791 wart 185 06 2
Y2901 22 48 593 1 wal a8 10262
201 22 % 5811 Y54 7 porn o 1188 1026 2
2501 22 %8 1 S04 7 ppm cal a8 Q26 2
W1 22 %8 5791 S04 7 ppm cal 1185 1026 2
w2501 22 %6 5771 S5Qu T pom cal rr 85 006 2
54012257 £77 S9d T pom c L) v,
2801 22 57 L77 * 594 T pom cal 1¢ 85 1026 2
2801 2257 490 9 wat 188 1026 2
%01 2257 24 wart 1185 1026 2
SR 22 58 801 wnt 1165 e 2
52501 2258 i1 wart 1185 6 2
0T 258 120 O pom o 11685 1026 2
2501 2248 120 0 pom cad 1165 1026 2
82501 22 %9 120 O ppm c 1164 1026 2
42501 22 5% 120 0 pom c 1165 1026 2
25901 22 58 120 ¢ pom cat 1185 10026 2
w2501 2 50 120 0 ppm cal 185 26 2
52501 2300 120 0 ppen oot 165 1026 2
V2501 7300 120 O ppm cat 165 1026 2
250 2300 120 0 ppm cat 185 a6 2
5801 23 00 a2 wart 1" es 1026 2
52501 730t o277 wan 1165 1026 2
2501 230 6132 want 1185 1026 2
2501 2201 6712 wart 1185 126 2
52501 2301 &712 wart 11865 1026 2
2501 2 67713 ran 2 165 1026 2 [ ) 4406 419
2501 2202 E773 2 1165 W26 2 665 2 14408 419
2501 2302 6773 un 2 1es e 2 [ L] 14408 "y
il - 8813 un 2 1165 1026 2 659 9 14408 421
250 N 6513 un 2 1185 1026 2 58719 144085 422
V2501 73 0 6533 un 2 185 1006 2 6713 14408 27
572501 2203 587 3 un 2 1165 1026 2 67519 14408 a5
25 Nm 5313 nn 2 1185 1026 2 682 O 14408 429
52501 2304 $933 n 2 188 1026 2 0 14408 429
S50 04 7033 nn 2 1165 1026 2 &9 14408 4315
52501 1304 7004 nn 2 1185% 1026 2 &89 14408 439
250 304 705 4 N2 1185 1026 2 654 0 14408 438
SRS 2305 v e} an 2 1185 026 2 6520 14408 495
52501 2306 7054 run 2 165 1026 2 854 0 14408 Qs
250 D05 705 4 un 2 1185 1026 2 56 0 144085 Gos
2901 2305 705 4 nn 2 165 1026 2 a5 0 14408 48
2501 2308 7013 nn 2 1185 1026 2 690 9 14408 a4
2501 308 7013 rn 2 165 1026 2 690 0 144085 44
82501 2308 69913 o2 1185 1026 2 888 0 14405 492
2501 2306 6993 un 2 1165 s 2 683 2 T4408 432
2551 2307 6353 n 2 1185 1026 2 684 D 14406 430
52501 23 7 6993 nn 2 1 6% W6 2 588 2 144086 42
2501 2307 733 2 1165 w26 2 892 2 14406 435
42501 N a7 TR un 2 1165 W6 2 532 0 14406 45
425012208 TO5 4 un 2 1185 1026 2 654 C 14408 416
V25012308 7114 a2 1165 100 3 ;02 14405 “n
42501 23 08 T154 un g 1165 1028 2 04 2 144086 Ad 2
52501 308 T4 un? 165 W26 2 j£e o) 14405 [7E]
Y2501 2309 7134 un 2 1185 1026 2 ko7 2] 1446 YR
25012309 T19 4 e 2 b~ ] 1025 2 T8l DG -y
2501 2309 7134 an 2 1168 1026 2 o2 s 14408 44
525012309 T13a LV 1485 1096 2 T 4 4805 a
52501 2310 Tt 4 ur 2 ‘185 1026 2 e 14406 LY I
7501 2310 b= N} a2 R} 1026 2 &34 1 445 425
ST501 230 X e a2 haE -] %2 638 ° TAADE Q3
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

i i 4 : . [ 5.
7 | i -
: ; i 2 i i § 153
< 8 ] . £ g ?u
3 0 N H G -
ST 230 ‘oT 4 nan 2 1188 102 896 0 e a’
52501 13 11 Yo% d n 2 1188 U 3N 554 0 L) ae
525431 23 11 0T 4 a2 14 8% e 556 0 [ ) a3
2501 23 1 b un 2 11 8% Lo 696 3 " aalh ac
2501 23 1 033 un 2 1185 WJE D 6% 0 - 4408 438
2%01 2312 7013 un 2 1188 ‘gl 690 Q 7y ad
V2501 2312 0% 4 w2 1185 0D 654 2 “x ars
IW0Y 2312 TS 4 2 1185 el 534 0 ‘ e
572501 23 12 7013 n 2 188 el 5900 T4 a3 4
525012313 70323 nn 2 1185 piem 6820 A5 435
52501 2313 59923 nn 2 t1 8% oD 588 0 T 4408 42
7501 2313 8973 un 2 1185 02 = 686 0 14406 43
52501 313 7013 n 2 1185 1026 2 6900 T4408 434
52401 23 14 8993 run 2 185 lor, S 588 0 4806 2
2501 23 14 6993 un 2 1185 1028 = 688 0 ! 4a0 2
22501 23 14 7013 nn 2 1165 102 590 G 1 406 434
22501 23 14 E Al ] nn 2 118% 102€ 2 6809 ' 4408 434
2501 7315 1033 fun 2 1185 0e 2 3] 1 4408 a3s
2501 23 15 6991 nan 2 1185 1026 2 &880 14408 32
2801 23 15 5951 an 2 1165 1o D 684 0 14805 e
22501 2315 5953 n 2 1168 1006 2 884 0 1 40 430
2501 23 6 033 nn 2 1165 kL. 3 =00 14408 Qs
S72%01 2316 TOs 4 nn 2 1185 1Ce 2 594 0 “ 4406 a5
2501 2318 7134 an 2 1168 e me ' a4
5250173 18 T4 an 2 185 e 2 2o 406 a7
52501 2317 754 nn 2 1185 102E 4g 4406 g
780t 2317 294 run 2 1165 17, 3 7180 14408 451
578012317 T4 fun 2 1168 Rl 7o 7201 ir Y L]
V2801 317 Ta7 4 an 2 11684 1"~ T 14406 458
2501 2318 TI7 4 un 2 1185 o6 2 T 1 14408 ass
Y2501 23 18 TIT 4 e 2 1185 025 2 T 1 14408 A58
%01 2318 1334 un 2 1185 102¢ 2 Tz 14406 a5 4
2501 7318 37 4 n 2 1165 10 2 T%1 14408 458
2501 2319 T4 n 2 1185 1026 2 ™1 144005 LR
251 23 1% bri ) nn 2 1185 106 2 7160 14408 450
2% 23 19 7254 a2 1185 1026 2 7140 14408 “3
2501 19 T254 n 2 1185 1026 2 740 1 4408 -9
w2501 2320 4 un2 11865 1026 2 X1 1 4408 53
52501 13 20 7254 nn 2 1185 102€ 2 7140 4408 “ws
w2501 23 20 7194 a2 1165 100 2 Tmo {4408 ws
Y2 3 20 T4 nan2 1165 1026 2 T0 * 4408 “us
ST N T234 e 2 1165 s 2 T20 T ) ot
s N 54 nn 2 1185 e 2 740D 14408 “9
501 23 21 TTa a2 1165 1026 2 bal1] 14408 452
2501 3 T34 nan 2 1185 102 2 "o 1446 “7
SN DR T2 4 aun 2 1185 1028 2 00 " 4408 s
S0 23 22 7254 on 2 1185 102 2 T40 4405 3
S2501 2322 214 2 1185 102 © 7100 A “sg
7501 23 22 M7 un 2 1165 por ] T8 O 14408 4
Y29 323 7194 un 2 1165 1022 2 b 1Y) ] “h
S50 23 23 T4 un 2 1168 102E 2 720 4408 a7
575012323 T25 4 a2 1168 Elor, I 7140 TADE s
2501238 Tid an 2 1185 122 2 TH " 4406 a5
S25/01 23 24 72T 4 nan 2 1165 Mo 3] T80 ‘4406 L)
2501 23 24 754 e 2 1165 102 ¢ T4 1 4408 4 €
250123 24 755 % an 1 [ T48 1 s 4t :
W20 23 24 8T S an 2 . 1185 o= 7 756 1 (Fvs PRl
52501 23 25 7575 ran 2 1165 100% 2 7561 VS ] ave
52501 22 25 7615 rar 2 1165 o= “8C 1 TS -
S/25C7 23 25 Tee 5 un 2 1485 Nov. I Tag ; 7S 4
S50 22 0% 76515 2 1185 WwHE L - v ! ALJE 47
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

: g : s £ 3,
. { § g i i o $if
- K - £ : 2 oz

3 8 & s X M v

I 2 3 <

WIW01 23 28 T83 % e} IAR- G262 el ' 4406 L]
S0 21 28 T8y % LY 188 1926 2 el 14405 472
SN0 2328 bR n 1185 "8 2 N 14406 P
%2501 2326 a3y nan 2 1188 ‘c26 2 ' 14405 “*®E
2501 2327 7834 A 2 1188 ‘026 2 N 14406 A& E
250t 2327 594 e 2 1168 ‘T Tad v 14406 47
572501 23 27 VR LV 1188 2 el 4406 472
52501 2327 b E1 2 1188 7 I a8t 14406 4
52501 73 28 T80 5 e 2 1488 262 "e 14408 4T
575012328 TS an 2 1185 0262 501 14408 ar 1
O T4t s a2 1185 1026 2 ' 4408 47 "
2501 23 28 7838 un 2 1185 1026 2 b 14408 arz
5501 2129 s un 2 1185 1026 2 b X 144065 a7s
V2501 23 29 TS LT ] 165 1262 - - T 44086 48z
WO 3 29 b <1 a2 1185 2 -2 4406 as <
W20 I3 2% T8 % un 2 168 10262 "6 2 ' 44085 L
2501 23 30 787 5 n 2 1185 1026 2 b’ ] 14408 avE
V501 D X% 87 5 an 2 1185 1026 2 TS8 14406 75
201 N e S nn 2 e85 e 2 be-" ] 1408 4TE
S2%01 73 30 bes 11 2 165 1026 2 T6al 14406 :
2501 23 11 s n 2 185 1026 2 T2 2 14408 452
Y290 NN . LY e 2 1185 1026 2 T8 2 14406 g7
VM 1975 o2 1185 0262 - 1448 €54
S7%01 31 192 n 2 185 1026 2 by 7y 14406 492
52401 2332 787 % un 2 1185 1006 2 82 14406 LLE]
§2901 2312 7855 nno2 1Mes 026 2 a2 14406 48"
501 3 12 TES a2 1168 ‘Le 2 =22 14408 48
2901 23 32 Tes nan 2 1185 1926 2 T8 2 14408 483
S2%N 3D 7415 ran 2 1185 1026 2 7702 144008 aa
201NN 7855 n 2 AN~ 1026 2 TT42 14408 487
52501203 e s a2 1168 1026 2 bai Fi 14408 B4
Y2012 s nn 2 1165 026 2 o2 14408 484
5501 2334 875 nan 2 1185 1026 2 e 2 14408 a8
S2501 73 M ™S nn 2 1685 1026 2 Te02 14406 492
S25001 23 34 19558 nan 2 1185 1026 2 842 14408 4573
SV DM es an 2 1185 1026 2 Tsa2 14408 455
SN 23 803 5 a2 1165 1026 2 ™2 14408 498
ST D2 anys un 2 185 1026 2 ™2 14408 L1 ]
S0 2338 809 6 on 2 1185 1026 2 o8 2 14408 502
S2901 2335 Bt S un 2 1MES 1026 2 800 2 14406 501
250 2336 T95 5 nan 2 1165 026 2 7842 14408 493
RN 2IW 7285 un 2 185 1026 2 a2 14408 eEs
S50 2% 8118 2 1185 "0 2 80C 2 1 4406 501
2501 718 [<L¥} un 2 1165 1026 2 293 14406 57§
Y2501 1337 LTYA nn 2 1185 026 2 < %] 14408 L+

w2501 73237 LE3N fun 2 1185 1026 2 ME3 14408 52
YN 1337 8476 o2 1165 0262 &3 14406 53 %
S2501 2337 B47 6 un 2 1165 62 83X 3 14406 5iE
2501 73138 8536 an 2 1165 1026 2 8423 14406 52%
2501 2338 87’ un 2 1185 1026 2 BEC 4 144086 L
2501 7338 8a3 7y an 2 165 ‘026 2 arza 14408 54 3
%01 7338 875 7 an 2 1165 026 2 BG4 14408 4L
524501 2339 865 7 nan 2 165 282 as8 4 1 a3 533
57250123 19 865 7 nn 2 1185 0262 858 4 14406 33
2501 1335 ars? un 2 1185 11252 ¥ 4 4408 54 3
25012319 86S T 2 1165 10262 LR 14408 213
S2N01 X3 40 859 7 a2 1165 078 2 3484 44408 533
2801 23 40 BEG 7 un 2 165 1326 2 Sl 4 1 4406 €2z
SIS0 23 A0 Bz g e 2 1MES I 2 LV ] * 4AD5 g3

250123 & 8558 e 2 1185 v, 344 3 * 4405 22
52501 23 4 85 5 LT ] 1165 112 L] 4405 528
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

] : 1 ! : ¢ 3.,
- LY v 3 - ” o
w ! ] Q § H i g s g H §
H 2 H : H § S
a o ~ b4 o < §
2501 13 41 w“re n 2 cr e oy 0361 ‘aa8 525
2801 23 41 8516 un 7 ARt 1026 2 8452 *hdB 529
32%01 23 1 251 6 ran g 1148 1026 2 8402 L4406 2
92301 23 42 96 a2 165 006 2 8382 14400 27
42501 23 42 asy 8 e 16 Hon I B4z 1 ‘4408 827
2501 23 42 8597 un 2 1148 6L B4z 4 ' 4406 83113
2901 23 42 asr a7 e el B4E 4 ‘4408 532
525012143 a51 8 2 1188 T2 8421 ' A45 23
2501 2143 LS A2 1148 026 2 8421 ] 29
N 3G 8536 an g 165 026 2 Ba23 4408 529
WIS 343 8496 an 2 1165 62 8383 " 4408 527
Y2501 2344 a1 g an AR~ 10262 B4G 3 14408 528
2501 T3 M Bs7 7 nn g 1185 1026 2 BaE & 14408 17
WIS T 44 59 7 n 2 1168 028 2 LEER] 4408 539
S2501 23 44 sac 7 un 2 1148 . 2 8744 14408 452
V2501 22 45 895 7 an 2 1185 1026 2 884 4 14405 85 5
2501 7D 4% anxg 7 an 2 1165 1026 2 8784 14406 552
52501 2345 ess7 un 2 1165 1026 2 B74 4 1aaln 550
S50 21 4% a7 2 1165 1026 2 8704 4408 %2
S0 I8 ere 7 N2 1185 1026 2 L ‘ 4408 S48
52501 23 46 asrv n 2 1164 026 2 846 4 * 4406 512
525401 23 45 5356 a2 1165 1026 2 Ly R 14406 421
2501 23 46 0nre nn 2 1165 g6 2 8263 14408 519
2501 23 47 056 a2 Tr&S 10262 8243 R ] e
52501 23 47 <L) rn 2 1168 1626 2 824 3 14400 510
S2501 N 47 Bl 6 a2 165 1026 2 ae3 14406 16
S0 D47 8256 2 1 65 1026 2 8143 * 408 52
W2501 23 A8 256 nn 2 165 1026 2 8143 T4408 512
2501 T3 48 [+ T] 2 1Ak -3 1026 2 2183 *4e08 514
92501 23 53] an 2 165 1026 2 aa3 14405 514
2501 2348 296 a2 188 1026 2 LA} 14408 514
IS0 23 4% 721 ] un? 1es 1026 2 31K * 4408 514
52501 23 49 8296 un 2 1165 0w 2 nal ! 4406 574
501 23 49 a6 nn 2 1165 1026 2 223 14408 s17
2501 T3 49 96 nn 2 1165 026 2 83 14406 52 t
2501 2350 [ <<1.} n i} 1168 1026 2 82213 14408 517
201 2¥ 50 -] nan 2 1168 1026 2 8123 24405 £10
52401 7} 50 ans nan 2 1165 W26 2 8123 A4S 510
29501 235 L-24.} 2 1165 1026 2 ME3 14405 513
92501 23 51 L6 nn 2 1165 g2 843 " 4406 82
S501 13 51 a6 un ? 1165 1026 2 a3 14408 214
501 73 51 8296 run 2 1165 1026 2 a2 14406 514
2501 23 51 27e n 2 1165 1026 2 862 14400 513
W25/01 3 52 8296 2 1185 W02% 2 8183 4408 514
S50 223 52 <3N ] 2 1165 1026 2 03 144086 8
52501 23 52 7Y} an? 1165 1026 2 883 + 408 4+ 4
2501 2252 36 un 2 1165 1026 2 81213 14408 213
2501 23 5 [AL7] run 2 11865 1026 2 804 3 * 44085 5058
2501 2353 81318 e 2 11&5 1026 2 oz ? 4408 54
52501 7353 8136 nn 2 1165 1026 2 aG22 T 4406 S04
2501 2353 8316 run 2 1165 062 BOG 2 * 4406 %3
52501 23 54 805 6 e 2 1165 10262 82 4406 5C 2
25901 23 54 3116 un 2 165 02 a0 2 4406 03
2801 T154 8156 e 2 N -] 0262 L ] T AAE 50 S
25012054 76 un 2 1158 1026 2 806 3 1 4408 507
25012358 3136 LT v AR -~ W2 %2 * 4406 54
52501 72355 %05 6 ¥ LAN L] 0252 T8 2 * 4406 %z
25012358 oS 6 an? 1168 €2 7o 2 ‘4406 45 3
250123 58 a3 5 un 2 1155 p *8z2 4406 459
2250123156 305 6 ¥ v 1 8% %2 b 4406 a2
52501 215 - A% g bRl -4 tI2E2 A 2 TAN08 5 s
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

2 i 3 § £ 5.

: H s § 37 : g¥3
M g £ 1 £5¢
2 g w B s Z2a
3 g ~ s i 2 H

2501 23 48 nss an 2 1165 22 a4 3 1 dalh 503

S0 23 56 1LY e 2 1185 e 4 8C4 ) 4405 505

2501 23 &7 2ve oan 2 1185 62 8'C3 * 05 S04

Y2501 23 87 9s a2 1145 I8 2 483 14406 514

V250 13 8?7 ass e 2 1165 2262 043 14408 518

2501 23 57 837 & o 2 1165 L5 2 =1 4405 Ly

52501 21 54 8338 un 2 LN sl T3 446 47

V2501 23 58 %58 an 118% e By LR 4406 514

V250122 58 [~34 1 nan 2 1185 ‘22 LA " 4406 513

42501 23 58 BN G LY.} 1185 T 2 283 408 54

YN NN 8256 a2 1185 w4 L] YL ) 512

V2801 3 59 81586 ran 2 1865 13262 B804 3 4406 LY

2501 73 49 BOE &5 o2 1185 1262 T 2 4alE 99

32401 73 49 8Os o2 1185 12 02 *+ 44065 57

52601 000 ha 1] un 2 1165 13262 ez 1 4405 495

52601 0 00 a5 n 2 1185 e 2 L4 -3 1 4405 498

S0 000 s a2 1185 €2 ™22 1 4408 L] ]

2001 0 00 [+ -1.] LT 4 (RN L) o2 T 2 144086 L1

520001 0 04 805 8 an 2 1188 262 794 2 4408 59

S2aK 0 01 ;0ss 2 188 WS 2 T2 14406 499

2601 001 8158 an 2 185 r26 2 804 3 14408 5%

2601001 296 un? 1165 %2 AL %1 " 4406 514

2601002 56 e 11 68 per

201 002 FAE1 ] L 1185 I 2

2801 002 ™5 wat 1165 1006 2

5601002 ™4 wit 1185 T2

$2601 0 03 BBy et 11865 T2

52801 003 1587 1 et 11865 “l262

S0 o) 1954 8 wart 1165 262

Y0 00 1950 8 wat 11 65 52

w2601 004 13827 wan 1185 12082

280N 0 O 473 wat 1165 e, W}

S/2601 004 a8 1 wat 1185 12252

L2641 004 180 wan 1165 10262

Y 008 120 0 ppm cal 1165 T2% 2

S0 008 120 0 pom cal 1165 62

S0t 008 120 0 ppm cal 1185 1026 2

52801 005 100 0 pprncal 1185 1026 2

SN o008 100 0 ppm cal 1185 G52

2601 005 1290 O peem ca 1185 1205 2

2001 008 180 wart 185 02

52601 008 12802 et 1185 262

S84 007 55 1 wat 1165 6 2

S2a01 07 - ¥ ] wart 1188 1208 2

L2001 007 100 0 1015 pom caé 1165 e 2

S/2501 07 T30 101% pom cal 1185 . W3

L2601 G 08 10086 0 105 ppm cal 1165 e 2

S/2601 008 e 1015 ppm cal 1165 e 2

52601 008 058 wat 11 0a7 TII23

2601 008 e Y] et 19047 TZA2¢

V2601 009 [~T§] wat 14047 pec vl

52601809 607 2 want 1% 47 pechgs

S Q09 €03 2 gt A7 R

2601009 8011 wat 11047 "IE23

2601010 8011 wal 11047 *322

w201 018 5951 wat 11047 TSR

2601010 6573 wan 14047 bl

2601 010 7254 wat 1 a7 pRni

6L T 1 s 6 want vt 47 ]

26070 " . <LY wail 11347 il

26010 1 8456 wal T 4T TInk
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

i : : : ! 2
- 3 w o i H 2 : s 3 He H
. Y ; ¢ s €2 g z o §
3 3 2 : 8 2 2
W10 L7RA . -t 11047 10320
WA 002 71 1 run da 10 547 1032 2 a2y 1433% 519
W01 012 8418 fan da 1 oa WA s 82% 7 a3 518
V01012 8458 unla 1t pa? 10320 897 43 519
526001312 2518 run 3a 11047 10320 8%’ ALRN)] 822
26010 13 a5y un la 14047 10320 Ba 8 Ta3T 28
26010 1) 8516 A la 14T Qe 8178 14201 214
42610 1) a7 8 run g AR Q3290 a3z 14231 529
2601013 1711 nn a FI" pexbvgu] 8257 43N 519
201 014 8418 run la Tt 047 10320 & T4321 517
26001 Q 14 438 nn 3a 11047 920 T 14331 57
S8N01 014 8458 un 1107 10320 8297 14231 513
W01 014 8498 nn la 11047 1032 0 837 14301 571
2001 018 8518 run 3a 11047 10320 ns7 14331 822
Y2601 015 8458 run la 14 a7 10320 8337 14331 521
572601 0 1% Ba58 run 3a 11047 10320 a9’ 1435 599
5260010 15 8478 un e 11 0d7 1032¢ 8317 14321 20
2601 Q18 2534 run s 1104’ 10320 837 6 14301 524
S001 0 16 4558 N s 11047 20 8196 14301 525
2601018 38 unls 11047 $0a2 0 8337 14391 524
52601 016 a538 run 3a 1047 1032 0 B3’s 14339 524
Y2601017 a7 nn la 11047 1032 0 8556 14301 535
601017 8717 n 04T 020 -CLY] 1431 535
/2501017 ass 7 run la 11047 10az o 8536 143 534
S 017 8597 run 3a 1047 (<] 8536 14331 534
2601018 BES5 7 N 11047 020 8435 14333 31
2601 018 867 7 rn la 11047 10z o0 LR 1433 532
526401 018 875 ? e a 11 047 10320 L1 14331 537
26001 0 18 B?37 ran e 11047 10320 8575 14231 536
V26010 19 - 3 Pl ] 11 047 1032 & M58 14331 29
42601018 asr 7y un 3a 11 047 10020 MtE 143 525
2601019 517 un s 11 047 10320 MEE T4331 29
2501019 os17 nnls 11 0d7 032 127 14351 29
226001020 s3I 7 run la 11047 1032 0 Ba7 S 14331 %30
Se01 020 8ss 7 un 3a 11.047 1002 0 853§ 14331 534
5201020 Bse 7 run 3 11 047 10320 asa e 14331 534
28001 020 ase 7 un 3a 11 047 1002 ¢ 353s 14331 x4
5264 021 855 v un 38 11.047 1032 0 MG 5 14331 531
52801 0:21 [ run 3a 11047 W2 0 8476 1430 20
S2601 0N a7 un 3a 11 0d7 10320 As5 5 14331 535
526Kt 0 21 a77 7 run da 11047 12 0 BS54 6 14331 528
eV 002 anT un s 11 047 1032 0 =¥ 1 14331 a0
YO0 8777 e 11 047 1z 816 14301 539
2801022 8837 un la 11 D47 120 867 5 14301 42
SO 022 8877 run 3a 11047 wRo ars 14331 545
S O3 8417 un 3 11 047 18320 855 14331 54 1
2601 023 877 ? un la 11047 10320 AN 14331 535
52601023 8797 un da 11047 1020 *B35 14331 540
260N 020 83817 nn 3 11047 10320 55 5 14331 54
52601 024 8az7 7 un g 11 047 1032 0 a7t s 14331 545
S601024 8917 un a 11047 16328 L s 14331 47
V2601024 8617 run 3a 11047 pleavr e} Lo ] A3 S 7
S26001 024 8957 un 3a 11047 1032 9 8755 14231 850
52601 0 2% 31re N la 11047 10328 e 14331 54
2601024 9158 un s 11047 1320 9T 4 4331 561
42601 025 a1 7 run 3 11047 12320 BEE S 14331 55 4
w2601 025 8937 ranla 1047 e R] |-r- 1430 549
S2601026 899 7 LVt ] T4y I 883 5 14131 52
2501 026 057 r la 11547 W23z 885 4 14331 55§
52601 0 26 8997 un 38 h” b Hiat il R 142331 552
w2 028 BGS 7 un la T 222 281 ¢ a3n 3532
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

! 2 3 H g [ 3o
T b o F '
g { i g i gl ' § $83
H ' 1 : : £° ; 38*

(&) - 9 - .

Y01 027 a5 ? o ia (AR X5 Noxhg o a1’ s 1430 34 3
VMOV 027 BAT 7 nr s v vk s 8715 4321 45
0001027 B9 7 ur 11 A7 12320 L) 143 547
28001 027 [1TR4 V™ 11547 wRo are s 14331 5532
e 028 (LR nn 3a (RN ¥4 R0 arrs 14331 54 9
Y20010208 aag 7 rur A 147 e LB 14339 548
Y2e01028 Ba7 v LVt ) 1 047 LRl LEAR-1 1433 H
Y2601 028 889 7 o A 1147 iR ar73s 1431 E 3]
Y2e01029 a8y 7 un 3a 14047 s b} aris 43 g
Y0102 8917 LV P 11 a7 piex PRy 878 s 14331 47
22601029 8477 run 38 11047 1022 am s 14331 E R
42601029 887 LV TY 11047 10029 885 5 14331 54 1
S/2001 O X art un 3 11047 1032 0 516 14331 83
Y2601 030 ar? nat e 11 247 020 16 141 %
260100 8as 7 3 11547 1042 ¢ s 14331 44
Y0100 297 un 3a 11 047 1035 0 8755 14331 547
5281 031 8857 un da 11047 020 L5 14331 54 4
Y1 0N 8877 un 3a 1047 10320 L IAR-] 1430 545
Y2001 0N a7 7 nn s 11047 hliwrds] an s 14331 545
2801 0N 87y nn s 11 247 1020 . 3N ] 143311 a3
V2601032 a7 LY ] 10 047 1020 MBI S 14301 54 2
S/2801 0 32 sag? 38 14047 w20 735 14331 48
2601 0 32 8a3 7 o 3a 13 547 WAzl 867 5 14301 a2
52601032 8757 un 33 11 47 1z 8596 14331 a7
2601022 8717 un 3a 11 47 10320 B55 65 14331 535
2001 033 g7 ran la 1047 psx W) 8536 14301 534
28010313 88?7 un i 1047 Mol a5t T4301 92
Y2010 8717 LT 11 047 122290 8555 14321 s
Y010 a7 fun 3a 11 047 1032 0 85T 8 1432t e
Y201 04 a7y un a 11 047 1020 853 5 14321 40
S0 0% 857 un 3 11 047 pleceg] as? s T 2
Y201 0M ars 7 -n la 11 047 0%z & .~ 14331 54 3
2001 Q'35 87T an 11047 10320 ;16 1430 59
YoON1035 8797 un s 13047 1020 o535 14331 o
SM01 038 a797 ran s 13047 120 853 5 14N 40
28010235 877 un s 11.047 1032 0 a7 é 14334 538
YRO10% 877 nan 3a 110a47 10320 8516 1490 82
2001 0 "7 run 3a 11047 1032 0 8538 1431 534
01 0% B8G6s 7 un la 11047 1632 0 4536 14331 534
Y0106 s 7 e 3a 11047 10320 | 7i-2.) 14321 831
S0 037 1Al un 3a 11047 0w a5 8 14331 528
S8 037 87e? unla 11 047 1320 ;s 14331 0
S8 037 885 7 nan 3a 19 Qa7 R0 35 14331 15}
S26AN 037 8857 un 11047 1032 0 869 5 14331 544
52601 038 a3y 7 un 3a 11047 1082 0 ;55 14331 54t
2601038 a7 e 1 047 10322 8516 1430 539
S/28/01 0 38 arg? run a 11 047 022 6315 1430 543
2601 038 ars 7y un 3a 11 047 b s 859 8 14331 37
Y01 0N 877 un 3a 11 D47 plecv i) 8516 14331 532
SO0 57 an A3 11047 32 2 849 6 14231 31
42601 039 877 a3 11047 0320 8516 14231 32
ST 038 arLy a3 11247 WAl B55 6 14231 s
28010 40 B&y ? 3 11547 102323 B53S 14331 534
S26/01 0 40 868 7 un 3a 1147 13220 BG5S 14301 £31
S/20/01 0 40 ar 7 rur 33 147 1C2 o LX) 14311 35
S26001 O 40 ST e 3a T 47 pive i) 8536 a3 £34
SER01 41 85 7 - 33 11347 o Vi) 8455 14331, 229
Sr601 0 41 BEES i3 10 247 hE ) 836 4231 Qs
52601 2 4 B55 6 33 14 247 sagl B3s & 434 525
S50 0 A% LA o 2a 1 AT patc ) el ST *433 €22
2601 D42 Ui o 1Al e ) Bat S T433 e
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

i : 1 ! : ; 3,
- H o i Q32 ! 2 ¥ &
w s H o £t § T §
5 2 H : £ § 28
e - 15 -
2601042 |57 w13 AAN+" 10RO MY 6 H RN 0
S0601 042 8458 mn 33 15 047 18320 8297 4 tr g
S26/01 042 0238 e 04T 0320 xre 1433 [7°1)
run 33 Average 356 9 (AT
52601043 3138 plart Josstoel sy 1047 1032 0
36010 42 2316 plant Joseidelay 11 047 10320
52601 343 LN ] Pl LeUOm Y It a7 1W0AZ 0
26001 0 43 8238 plart upseldeiay 1047 Q320
W01 0 44 8176 plart uoseUORaY 11047 10320
2001 0 44 ass PR Osetoniay 11547 10320
26010 a4 81316 plant LpsEUOslEy 19047 1020
5726/01 0 44 07 plant upset/ony 1% 047 10320
2801045 Mg PLAMY uDStrOelEy 1T 047 10120
2801045 158 Pl upSetOwry 11 047 10320
S26/01 0 45 236 pant uOsel/delay 11047 1032 0
2601  aS e pan uossloelry 11 047 020
W01 46 s I OseUORlay 11 047 0a2 0
2601 0 a8 L -&1 ] PR LOBM/OelEy 11 047 10320
S2001 0 48 a1l s plart upsatostey t1 047 10220
20001 0 &5 1995 plant upasiOelay 11047 120
V2601 07 s plart upsevoelsy 11047 10620
526010 47 918 PLEM UDSELOBEY 14 0a? 1032 0
2801047 e s plant upsevOnay 11047 1220
2001 ) 47 ™5 plant uosetcelsy 11047 1032 0
52601 g 48 TS plart upsetcelay 11047 a2 0
S26/01 0 48 815 Pt upsetdelay 11 Ca7 100342 O
S26/1 048 L~ PAArt upsavoeay 11 047 1032 0
28010 48 s ANt upsetidelay 11 0a7 102 0
26001049 181 plart upsetoalay 1 047 10320
S26/01 49 ars ki upset’delay 11047 o2 0
Y2001 0 a9 ms phard Srsetoelry 11047 10820
S2601 0 49 7S Part upsevosry 11047 10320
52801 050 ms plart upssUOaiay 11047 10320
52601 050 s s plare upsetdelry 1047 1032 0
24001 050 7885 plist upssUoeLey 11 047 10320
2601 0 50 855 P upsevGelay 11.047 W20
S726/01 051 eSS phard upssl/Oelay 11 047 020
2601 051 ™ plard upastieley 11047 R0
2601 051 <] PN UpsaUOalEy 11047 10R0
S20K1 051 8136 Pt umetceley 11,047 Wiz o
52601 0 52 8178 phart upsevcelay 11047 a2 0
2611 052 8196 phant upsetioelay 11047 10320
52601 0 52 n7E Pt upsatideley 11047 10320
52601 0 52 <kY ] PAANY DSt Oelay 15047 10320
42601 053 98 Pt upeUoeEy 11 047 020
2001 053 8186 Pt upsaldeisy 1047 1022 ¢
5726010 53 07E plare upseydelay 11047 10320
26401053 7318 Pt upseyoeley 11 047 1032 0
S2601 054 7736 prart upsatiosiay 11047 10320
2601 0 54 7595 Pt upsetideley 11047 WE20
S26/01 054 T4l 4 pHary upset/delay 11047 10320
52601 0 54 T234 PAIW DSeVORidy 19 247 10320
52601055 FARN ] pEre LpseYONEY 13247 10320
S26/01 055 T4 e uposevomay 11047 1032 0
Y2601 055 M3 Pt upsetdelay 11047 10320
S0 055 58S 3 L Upseloelay 11547 10320
WS Q55 5832 PLEFY LDSEUOR DY 1 Ca? 10324
424010 % 5853 DI CSRVON By AT 120
52601 0 56 £323 Iy Jpseucmay 11 547 120
250105 5533 Y upset/oeiay T AT WO
26001 057 589 3 I VMY v 1032 0
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Georgla Paclific Bleach Plant - Carbon Monoxide Test

i § 1 : g ¢ .,
: H H 3 i H L5 $iz
> L 1 € - g 3 381
a Q ~ 2 o - i
V2001 0 87 8773 piart upsevaeisy 1Y Qa7 320
01087 8533 PN satORt ey 11047 =]
5726010 57 6533 PHIt eeWIm By 11047 12020
S2001 558 8573 pLare UDseVOi Ry 11047 120
2601058 6833 PAENE DM Ty 11047 13320
V01 0 58 8393 DR LMLy 1047 330
Y2eM ) se 5613 DAY UDSALRIN S Y 11047 s o]
28010 59 659 3 plant upseerseiny 1104 T332 0
2001 0 4% [T Dlant upsewisy 11047 12320
3260t 3 5% 6853 Dhant OMPVORYY 11047 ‘e
52601 0 59 449 2 plant upeswcliey 11 047 a0
26801 1 ¢ 8252 At Jpeanu sy 11047 e
V2801 1 00 8212 Pl sy 11047 120
2001 1 00 8212 [T r L 11047 X2 0
2001 1 00 8212 plant upsaOlay 1047 T30
52001 1 01 8172 plart upsesielay 11 047 "R
601109 609 2 plary Jpaeticmiey 11047 320
2601101 603 2 plart upsslomiey 11047 2o
52601 101 8011 plant upeettoeley 11 547 1332 0
V2601102 597 4 plare upsetkasiey 11047 @20
2601 1 Q2 5951 plart upesekialey 11047 tR20
S2001 102 5631 plat upsataley 11 047 13320
526/01 1 02 5951 plart Losatkialey 1047 T30
2601 103 5631 PN LDSAAONEY 1Y 047 e ]
W01 1 Q3 589 1 plant upsatrceiey 047 329
52601 1 03 5831 plart upseiielsy 11 Qa7 v gyl
52601 103 5791 plant Wsetoeley 11047 R0
26501 1 04 5811 LT DR Outey 11047 w0
Y2601 1 04 851 piart upsaiiONeY 11047 1020
Y2601 104 5911 plart upsevsisy 11047 10120
S2601 1 04 5391 plare upsatmizy 11 047 1m20
26001 105 587 1 Pt upestidekiny 11047 1R o0
$2601 1 05 5831 plary ULy 11 047 w0
S2001 105 5032 prart upestcuisy 11047 0oRo
2601105 8152 plrt upseiielry 11047 2o
2601 108 6212 ANt upsetialay 11047 12 0
S2601 108 8152 plant upsettialay 11047 WX o
S26K01 108 807 2 plart upesttieley 11047 102 0
2601 108 6092 phant upeetiairy 11047 1020
001 107 6132 phant Upsatimiyy 11047 120
2601 107 6172 plant upseiasiay 11047 1032 0
a2e01 1 Q7 4212 plant upssttialay 11047 10320
52801 1 Q7 8232 PRI UDEMIChkEy 11047 19320
52601 108 6272 plard upsevkinlay 11 D47 102 0
52601 1 08 6312 plart upssrIwiEy 11 Qa7 02 6
26101 108 6272 plant upsatelyy 11 047 w320
26201 108 6192 plard upsetidetay 11047 1CAzZ 0
526/01 109 6132 plart upsatianiay 11047 ‘Az v
2601 1 09 8132 DL UOSANIBLEY 11047 1032 0
2601 1 09 6152 LA upsaRary 11047 W32 0
52601 1 09 8172 plart upaetelay 4047 fecrdn]
2601110 6132 PLa sty 11047 J20
526/01 1 1Q 609 2 plart upsecicway 11047 13320
426401 1 10 509 2 plant upset/coelay 11047 s <]
S2601 110 8172 part upsecIBlay 11047 1320
SR 1 1 8212 Plart uprsauchsay 11047 T2
2801 1 11 6132 plant uesaUdmaY L1047 RV |
52601 111 €593 plant upsalosiay AR by TR22
S2e0T T 1 6793 PLErS UOSEUIOm 3y O 1323
5280 112 577 plant Jesevonay 11047 T3
Y2601 112 677 3 plant Jceticeay 11047 e vl
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

! : ] H g £ Ec «
: : i g i £ i H:
3 ] H [ 2ot
3 o N L4 8 Iy ?
G 112 [ ] MM UpIEUORITY 11 0a7 1m0
S2601 112 8973 DBt UpseUOeiay 11047 320
28511 1) 973 plart upsel/elay 11047 |20
2001 1 13 8033 plart UpseVOeiay 11047 10320
426011 1) 287 ) Pt upsevORiay 11047 120
42001 1 13 883 Dt upsavonay 11047 002 0
Y2601 1 14 8793 et upsetgeiay 11047 1032 0
V2601 1 14 8813 Dlart UDSIVONIY 11047 10223
/2601 1 14 arm plart otiOeiay 11 047 10320
S2001 1 14 753 alant upsat/delay 11047 102 3
W01 1 15 a8 3 plant upsetceisy 11047 16320
2801 115 a8 3 PLE upsationay 11 047 1320
2601 115 ) plant upsetcelay 11047 1032 0
S801 115 8453 plant upseUcelry 11 047 W20
5728011 18 &813 LT upsetOmay 11 047 0320
Y2001 116 8771 cuare upsevdelay 11047 0320
V2601 116 8731 plant upssUdelay 11047 20
2601 116 8753 Dlant UpseUaetay +1 047 0320
52601 117 6793 e upsavdaley 11047 1020
52601 117 8793 plant upsetidslay T 047 |z
52601 117 8783 plant ypsatdelay ARN A 102 ¢
S8 117 8713 plant upseUdelay 11047 1032 0
26501 118 580 3 LNt LUPEUOMAY 19 07 1332 0
S/26/01 118 B&% 3 pLant upsatdelay 11047 1032 0
2601 118 689 3 plant upseticelay 11047 1320
52601 1 18 6713 Pl upsavaeiay 11047 X2 0
2801 £ 19 857 3 plant upsatidelay 14 047 1032 0
52601 119 6853 plant upsavcelzy 11047 10320
2601119 U] piant upsatalay 11047 132 0
260 119 6713 plant upssuideay 13047 1082 0
2601 120 8733 LI UpSIORIaY 11047 1032 0
SR80 1 20 8713 plart upsavdelay 11047 a2 o
52001120 6733 and upsstidelay 11047 032 0
52041 120 6792 plart upseVeLey 11047 W2 o
S2001 121 8793 plart upseteiny 11 047 a2 o
52001 121 8753 plart Lpsadelay 11 047 1320
S0 1 2 a7t} plant upseVdeizy 11047 0o 0
St 121 6733 plant upsetidetsy 11047 1002 0
e 12 8771 plant upsetdelay 11047 1002 0
S0 122 6813 piant upsetelay 11047 10320
W 1 2 683 3 plant upset'deiay 11 047 unz o
52601 122 8973 plan upsevcelay 11047 1032 0
e 12 7074 plant upsatidelay 11047 1032 0
2001 12 Tta plart upsetiOelay 11 (7 20
e 705 4 plart upsetiieley 11047 w2 o
L R 7054 plant upsatidelsy 11047 128
2601 124 709 4 plant upsevdeiay 11047 0320
52601 124 7114 PRAMY UDSAVOSaY V1047 12 9
S50 124 7094 plant upssUOREY 1047 16320
S26/01 1 24 7074 pant upseUdeisy 11047 10320
Y2601 125 TO5 4 PAant upseOsay 11 Qa7 10320
S2601 125 7013 okt upsedel Ty 11047 16320
2601125 5073 plant upset/deiay 11047 12220
42601 1 25 68213 plart upsevoeiay 11547 10320
2601 126 6713 pian upsevOslay 11 047 1932 0
2801 126 6753 P upsevaetay 11547 w20
2601 126 &79.3 plam upsetoeiay 11 547 17220
2601126 665 1 plan upsetioeiay 19047 16320
280 27 &E5 1 Pan DMEUOnay 15047 G20
80t 27 431 DA LOsevOtay T 047 gaza
S26/01 27 687 1 plant upsevoelay $1 047 g0
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

! i i : g : 8 %«
. 3 g H P ] i ads
4 t £ ; D g 109
] N 2 : Z §°
001 127 BGT3 Diant upsevOREy 1047 1C12 0
2001 1 20 8673 plart upsEvOwEy A" H Iz 0
WG 1 28 [} PIANt UpsaIEY 1t 4T 0320
201128 5613 Pt upsaUOmEY 11047 10320
L2601 1 28 5553 DO UDSteEy 11 a7 1032 0
L AR ] 6613 Sant upsevialEy 1147 03272
E R 6532 San uselostey 10T s
W01 29 6553 ELLF T PP 1347 w2a2o
w01 9 6591 Dlant upsevosry 1047 10323
5260110 6593 Dl upsevcaLyy 11047 RO
w2001 1 0 4593 L - E a7 1020
2001t X0 6553 S upsetoeley 11047 120
5200110 LK pan upseyOstey 11047 1020
260113 555 ) e uosevossy 11547 12220
52601 1 31 65913 DA upavORSY 11047 10320
260113 6532 et upsevcetay 11 D47 10320
20011 3 6532 LAt upseUCIRLYy 11047 wWRo
526011 2 8593 Plarl upseUsly 1% a7 1032 0
01 1% 8573 plant upsevdeary 11047 1632 0
2601 1 32 6593 plant Lpsat/cesry 11 oa7 10320
Y2601 1 32 8511 plant uestcatyy 11 047 10320
2e01 133 6573 PNt upseUCaley 11047 029
SN0 133 6573 2N UDSEVOMSY 1047 020
S8k 1 23 6553 HA UDsetOeLTY 11 a7 5322
Y0113 6532 plant upsaUoalyy 11047 20
2001 1 34 6452 piant LPsURLEy 11047 020
W1 1 6392 plant upsaUSeiey 11 D47 $032 0
E AR 5432 plard Upsetiiuley 11047 10320
2001 134 %52 PLANt upeaLAtalyy 11 047 1020
S0 135 6272 CHIY upsUdatay 11 0a7 1082 0
2001 138 6292 plart upastoetey 11 047 120
/2001 135 632 DAY UpsRt/SMTy 11047 1082 0
S0 135 &92 PLANT UpSEVINtey 11047 102 0
724011 82T 2 plant upseticetey 1047 032 0
S2601 v &2 plant upsat/celey 11047 plecr )
Y01 18 &2 pant upastichelay 11047 10320
S0 1 6272 plart Wustiniey 11047 10320
S 1¥7 6232 plart upselichley 11.047 1032 9
SN0 137 8132 plart upsetidetay 11047 1902 0
S0 137 6152 plant upsetieley 11047 1032 &
S2801 137 8172 P UpSetilry 11047 120
Y01 138 6152 prant upsetioaiey 17 047 wRo
V601 18 8092 plart upsetomiey 11 047 1032 ¢
2001 138 8112 et upsatkey 11047 102 ¢
28011 8212 AT uetksatey 11047 020
0011 % 8252 plart upsetcdetry 11 047 10320
2601 135 6252 plant upsetkieisy 11047 a2 0
2601139 6212 Plant UPEUOMEY 11047 jfssed]
01139 5172 plart upsetieiey 11047 10320
S/2601 1 40 8172 plant upssticmtey 11047 109
52601 1 40 &§152 plant upsetdeiry 11047 10329
2601 1 40 £132 BAN UPSEVGELy 11547 10323
52601 * 40 605 2 PLANE upsetinLry 11047 1320
/2601 1 41 5C1 1 PNt UPSEUCHLEYY 11547 p{vciriiel
52601 1 &9 505 2 plant upsetomary 11547 020
S2601 1 41 603 2 piant upseUeizy 11047 16320
52601 1 49 5991 DY LRSIy 11047 10322
52601 1 42 607 2 DIant upseVTNLEY 1547 TRIT
S/2601 1 42 5312 [ant upsevORTY 11747 22l
S26/7 ' 42 &C7 2 A uosetamay AT 13RI
S24/01 * 42 605 2 I DALY 14T pls<rga
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Georgla Pacific Bleach Plant - Carbon Monoxide Test

! E H : g TE. al
= 3 ¢ a i a3 e 33
- t | g £ 3 ‘o§
- 3 - - X =] 20
3 3 ~ 2 g 2 ¢
Y2801 143 80% 2 lart upsevOelay 11547 gane
S26/01 1 4] 805 2 pant upsevoway 11047 R a b}
5726011 43 6019 et upsevosiay EARC B NI
V2001 1 43 8011 it upseleley 11047 0320
520001 1 44 497 1 piant upseLTelsy 11047 €322
$26/01 1 44 941 piant upseUoelay 11047 0302
2601 1 44 94 1 Dlant UDIeVINEY AT Rer e
5726/01 1 44 9% - Dl UDSEVONEY tra [ il
Y201 1 45 5951 ] 11047 ool sac 7 14331 3
S2001 1 45 5991 run 3o 11047 < b} 84 6 14331 k.1
S2001 t 4% 803 2 nan 3o 11047 e 7 Js) 886 1433 »Ma
2001 t 45 805 2 nn 30 11047 jearia] 590 6 fERLE 9
S28/01 1 48 812 run 30 11047 o0 596 6 14331 73
2601 1 46 609 2 run 36 11047 B < ) 594 6 433 2
S2601 t a8 594 1 run 36 14 a7 he < 7] 580 7 14331 =2
S201 t 46 5791 an 30 11 247 o<~ is] 54 7 4N ¥3
S2M01 147 559 1 nn b 19047 oo LE4 B 431 M7
S28/01 1 47 5631 un 3 11047 0%z 0 548 8 14331 3
52001 1 47 551 un 3b 11047 1032 0 08 14331 e
Y01 1 47 5831 nn 36 11047 a9 S48 8 14331 M
01 1 48 557 1 fun 3b 11047 Qo 542 8 14331 xy
W20/01 1 48 S840 nn M 11047 o2 D 88 14331 na
S2601 148 s857 1 run 3b Tt sa7 x2d 5428 4 B9
Y201 1 48 561 ¢ e 3b 11 a7 e < vila} 543 8 a3 kT
2801 1 4% 5651 ¢t An 3o 11047 "o 545 8 14331 2
S/20/01 1 49 5611 un 11047 e 545 8 4331 M2
2601 1 49 51 3 11047 A2 3 3508 43 M4
2601 149 5671 un 30 11047 ‘a0 5528 43N ME
2601 1 50 585 1 ano3 11047 020 550 8 14321 M4
52601 1 50 531 30 11 0a7 100 548 8 14331 Ml
/201 150 5511 a3 11047 20 545 8 1431 M2
w01 1 50 5685 1 run 30 11047 QR0 5508 14331 Ma
01 151 585 1 run 3o 11547 1032 0 508 14301 M
2601 1.51 5511 nun b 11047 oz 0 546 8 14331 M2
52601 1.51 568 1 nan 36 11047 10320 550 8 1434 344
2641 1.51 589 1 an b 11047 q320 54 8 14231 M7
52601 142 %1 nn 3 11047 1R & 564 8 14231 M7
2001 1 52 5711 un 30 11 047 10320 5557 14331 M3
52601 152 754 3 11 047 e o 560 7 143 »1
S0 1 52 5T 1 un 3o 11047 10329 L5887 1433 M
20115 5711 ran 3b 11047 120 5565 7 14321 Ma
S26/01 1 5) 5771 nn A 11047 10329 5627 14231 %2
2801 1.53 581 un 3o 14 047 foc-24 585 7 14321 Xa
52801 153 5771 fun 36 19047 - 27 ' 1433 x2
L2001 1 54 89t an b 11047 WU 554 8 1431 M7
520/51 1 54 565 1 un 3 11047 Azl 550 8 143N M4
S26/01 1 54 563 ¥ un b 11 047 10X2 2 5488 14301 343
SN0 ¢ 54 563 n 3 11547 fec i 5488 14231 343
526/01 155 5683 1 30 11047 plec s} S8 8 14331 M2
&MY 155 5611 30 11047 ple< i} 546 8 14331 42
Sr201 155 5591 far 30 11547 12322 544 8 14331 31
ST 1 85 553 1 om0 1147 Hou=ls S48 8 1ad3 M43
S2601 156 564 1 ran 3 11047 e <~ 5508 1433 4
2801 1 56 563 1 " 11047 b~ e 488 a3 M
52601156 563 1 un 3t 11047 M 2 s 0 14331 343
2601 156 555 run 3 11547 e sce 14331 Ma
2601 1 57 555 ¢ un 11 647 o3 2 5508 14331 7Y
2801 157 51 1 ran 3 11547 fhos i 545 8 14331 Mz
52601 157 559 1 run 3b 11 ca? o= o 544 8 433 T
S8 157 5810 un 3 AT el 46 3 T4 342
52601 158 963 ! run 36 -1 oy 554 4 Ta3N M
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Georgia Pacific Bleach Plant - Carbon Monoxide Test

] 2 P 3 - | £ 3,
: 2 i ; S T T 3
H . H g - ! H : i Lo
3 § s H | g ! ] 3o
- [¥] -
W01 48 [YAN] W et *2322 346 7 AL RSN s
Sec - L L 2 un 3o 10547 03290 s428 14331 M
26N * 54 &1 A 30 LRI ‘0329 Y58 7 433t M2
52401 % &7 an 3o 14547 ‘0329 27 14201 as52
S0 % 7§ un b 11047 1320 564 7 TN 353
0 % 57711 nan b tga? "t d 7 Al pL I
S0 ¢ LY. IR on 3 LR b e 3} 566 7 a3 54
S0 4 un 3 1o A7 1322 027 43N hLY )
01 2 5911 un A 147 576 7 43 bR
V2801 2 X0 5931 A 3 0547 sTa7 i %2
2601 2 X0 595 1 L] 11047 80 7 axy %3
52601 5 0 5911 e 3o 1% 547 787 14X »t
S001 2 3 5811 aun o 11047 587 14331 R LYY
20012 L el a3 11047 %27 14331 a2
32601 2 > Lo un b 11047 w527 14331 82
26012 22 5754 an b 11047 580 7 14301 s
0123 73 uh 3 11047 587 14531 M9
52001 2 %2 57T wn 3o 11047 827 4%y as2
200t 2 12 5751 nno 11047 507 1431 kLR
Ot $731 un 3% 11047 =87 1430 M9
S0 2] 4731 un b 11047 4587 14331 M9
01273 5751 un 3 11 0a? &0 7 cAXt 351
Y1233 5731 n 3 11 Ca? 5587 4331 M9
VX012 54 5571 n 3b 19 047 528 14331 M6
S26012 04 565 1 run 3 11 547 508 +AX M4
S20/01 2 o4 5551 un 3 11 347 5508 T4x31 M4
2001 2 54 5574 un 3 11047 5528 143 uE
S2801 205 5591 un 3t 11047 5548 1431 M7
o0 2 e un 3 11047 w548 143 7
SXN0120 87t un 36 11 047 428 14331 k1]
260122 565 ¢ un 3 11047 550 8 4331 34
S2601 26 557 1 run 3 11 047 520 +4331 M5
S0t 26 5571 un 11047 5528 14331 ME
W01 2 5711 un X 11 047 5687 14X 48
2601 28 567 1 rn 3 11047 %28 1431 ME
2601277 891 nn 3 11047 S48 8 14331 M2
S8 297 5811 un 3 11047 S48 B 14331 M2
S2801 207 555 1 nn 3 11047 544 8 14331 M1
e 227 556 1 run 3o 11047 544 8 T4331 31
SSA 2 8 5631 nun o 11047 548 8 4x M3
V20 B 851 un b 11047 5508 a3 M
Y200 28 565 1 un 30 11947 5508 14331 M
61 2 W 567 1 un 3b 11047 828 14231 Me
M 2R T an 3 11047 556 7 1431 348
SN0 2% &9 1 un 3 19047 554 3 14331 M7
S2801 2 % L] an 3 11047 5548 14331 M7
260119 591 run 30 11047 5548 4331 347
S0t 2 -2 EDR | nan 3o 1Y 0aT 57 T433t 343
0120 71 an 3 14047 7 *4331 Ma
SO 240 | an b 1107 5528 ‘43 M6
W21 22 SE31 un 30 11 347 548 8 ‘4321 3
Se01 2 4831 un 3 4T 548 & TA433Y M2
S8 2 SET un 3o T AT S48 8 T433 2
56012 " 563 1 un 3 14T 548 8 *4331 343
S26012 565 aun 3o T AT 508 -4331 M4
2601 2 -2 % undn AT 548 -4331 ?
26012 ¢ 5TE un 38 LR by 5607 “ax3 s
2601 2 583 4 run b €1 4T %687 “433¢ hth
S/2801 2 -2 L] e 3 Tt AT 5707 T4331 sy
S2601 7 73 LY. A un 3 oAt 566 7 ~433 354
e -3 caz o o ‘o7 1. %4 ~4331 156

Page 19 of 21




Georgla Pacific Bleach Plant - Carbon Monoxide Test

i s 3 ? ¢ e
< : u i Y srs
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s 3 ] H £ ot
3 Q N H b

601 2 1) 5831 e 3t 11 Qa7 1032 3 568 7

V201 2 13 [E ] a3 11 047 10323 5827

ran 3o Averige 557 1

S0 214 5731 wil 11 D47 10328

01 2 14 571 ¢t wan 11 047 wRa

2601214 771 o) 11 047 10323

A6 2 14 5791 wit 11 0a7 0323

W01 215 5791 wat 11 047 1032 7

V801 215 475t et 11047 103237

WM 218 11 et 11 247 10320

32001 215 487+ wal 11 047 1032 &

2601 218 586t wal 11 047 'z

Y2601 216 588 t wart 11 047 10320

52001 2 16 5931 wat 19 047 10029

V2001 218 6032 wart 11 547 Qe

2001 2 17 807 2 wai 11047 032 2

5720012 17 8072 wat 11047 1002 ¢

S2801 217 8132 wat 19 047 0320

S601 2 17 8132 wan 11047 10320

SN0 2 18 502 L 11 047 10320

2601218 6132 wat 11 047 29

526001 2 10 B152 et 11047 1032 8

o0 2 t8 8112 wan 11047 103280

52001 219 8112 wait 11 047 1042 2

V2601 2 19 8152 wad 11047 Rz o

2001 2 1% 8113 wat 11 0d? 102 0

w2012 19 8112 wat 11047 10320

2601220 8152 wat 11 047 a2 &

a0 220 8112 wirl 11047 10320

&2640 2 20 505 2 wat 11 047 032 0

601 220 80582 L] 11047 10320

a2 8052 wal 11 047 w2

S0 2 21 99t -l 11047 WIN2 3

S0 2 509t wit 11047 w020

52801 221 587 1 sl 11047 1032 0

S0 T2 S5 1 wail 19047 10320

200 222 1 et 11 047 0o

2001 222 %71 it 11047 1029

ey 559 1 wart 11 047 1032 &

GO 2.23 L 1R ] wat 11 047 w2 o

YN 223 857 1 wart 11 047 W02 0

S 22 561t wat 11047 Q320

Y 2n 5581 wart 11 047 Wiz 9

V2N 224 S49 D wart 11 047 10320

001 2 24 a0 e wat 11047 1032 &

26001 224 204 4 wat 11 047 0320

S/28001 2 24 a1 want 11 Da? 10320

526001 2 25 %2 wat 11 (47 Ahx el

Yo 2 25 we 0 ppm cal 11 047 0320

S0 225 129 0 ppm & 1y D47 0320

S0 2 2% 120 0 pom cal 17 a7 10323

2001226 o 0 som cal 11 547 Wiz

S2001 2 26 2 O pomcal 1t 047 W3z

L2601 2 26 ez wat 11 047 g3z s

526401 2 26 SET 1 wat 11047 0|23

S/ 2 27 A | -t AT prx i

2001 2 27 17250 144 nom o 11 47 12325

Lr26/01 2 27 po gl TS5 opeh e 1T a7 1332

W20t 227 12303 “215 pom Ia 41547 *53e s

5260 228 I TOE pom ol 1447 Tz

w2S01 228 e S 1315 ppm zal 11 247 pok o)
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Georgia Pacific Bleach Plant . Carbon Monoxide Test

" ] g g
i z 3 € E 3 5 E ‘e
v ; H 9 i S ¥ giz
5 2 £ 2 £ 8 g2
3 3 : : ¢ 2 ¢
TR0 2 28 9 9 "l 11347 10320
ST60 2 20 8138 wait 1 0e7 1002 0
0121705 863 3 wait 11 087 1032 2
2601229 8072 wail 1347 10322
2601229 599 ¢ 454 7 ppm e 11 Qu? 10320
2601229 599 1 564 7 ppm cal 11 047 1032 0
5801 230 $07 1 554 7 ppm o3 T SaT Mk e
Y001 23 591 594 7 povm car (RN ¥hs 10320
601 2 30 axs wat 1047 1032 2
2641 2 30 1763 wat [RNe" 0 10320
526101 2 3+ S0 -t 14047 20
5260121 me wamt 11 Qat 20
260121 120 et 11047 10320
92601 2 1 129 wat 14047 10320
526401 2 32 120 wat 14047 10290
W01 232 120 wal 11047 10320
50121 w00 wat " Oa7 10320
Y01 232 120 wit 11547 1032 0
280123 120 wad 11047 1032 0
S2601 233 0o O pprn cal 14047 10320
VB 233 103 0 ppm cal 11 047 1032 ¢
2601233 100 0 ppm ot 11 D47 10320
261734 0 0 pom 11047 10320
526012 W 1ag 0 ppm cal 14T 1032 0
SR80 2 4 100 O ppm cal 11 047 1632 0
560124 100 D poem cal 11 047 032 0
426801235 100 0 ppm ca 11047 1032 0
Y2601 2135 100 © ppm cad 11 Qa? 1032 8
S2001 238 100 0 ppen cal 11 047 1052 0
82601235 00 & ppm e 14 Da? 10320
Y2601 2 a0 0 ppm ca 11047 1032 0
L2601 2% Wo % pom cad 1047 105320
526401 236 AL L] ¢ ppm ot 1047 10320
2001 236 100 0 ppm ot t1047 1032.0
S/28551 237 -1 ond st 11047 1032 0
Grand Aversge TE2 44 71764587
TEST AVERAGE 71624 14277 44 72
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APPENDIX H

PROJECT PARTICIPANTS
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Project Participants

DAVID SALTER

WALTER MOCK
BEN MOORE

JOE COOKSEY
CRAIG COHEN
GEORGE HAWKINS

HARVEY C. GRAY

FIELD TESTING
CALIBRATIONS
CALCULATIONS
REPORT PREPARATION

LAB ANALYSIS
FIELD TESTING

CO TESTING
CO TESTING
FIELD TESTING

REPORT REVIEW




