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Key findings from the test report include:
* Average CFB boiler mercury emissions are 1.16 micrograms per cubic meter,

* Even though CBGC was unable to close its modeled mercury mass balance
equation, a conservative estimate of mercury removal efficiency is 41 percent, and

* Given CBGC’s plant design characteristics, little potential for substantial
additional mercury removal using carbon injection exists.

The average CFB boiler mercury emission rate is lower than CBGC’s proposed cutoff limit of
3.0 micrograms per cubic meter. Assessing the effectiveness of carbon injection would be
difficult, if not impossible, at levels below this cutoff value, due to interferences caused by
independent variables. Given our Phase I results, and the low probability that carbon injection
testing would provide meaningful data for determining whether carbon injection could provide
substantial additional mercury removal, we propose to cancel Phase II testing.

CBGC trusts that the information contained in the report will contribute to DEP’s mercury
emissions knowledge base. CBGC would be pleased to present the report findings to you or
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1.0 Executive Summary

Cedar Bay Cogeneration Project (CBCP) submitted the Mercury Control Test Plan and
Protocol to the Florida Department of Environmental Protection (DEP) on December 1,
-1993. The Plan responded to Condition I1.2.c of CBCP’s site certification, which
required CBCP to determine whether substantial additional mercury removal could be
achieved using a carbon injection system such as that employed in Municipal Waste
Combustors (MWCs). Because of the technical uncertainties associated with using
carbon injection to control mercury emissions from a circulating fluidized bed (CFB)
boiler, CBCP proposed a two-phased approach for satisfying the condition.

This report presents Phase I information on Cedar Bay’s mercury emission rates, as well
as estimated removal efficiencies calculated from coal, ash, and air emissions test data.
The report also examines existing carbon injection technology and its potential
application to Cedar Bay circulating fluidized bed (CFB) boilers.

Phase I findings are as follows:

e  Atmospheric mercury emissions from a CBCP CFB boiler, as measured during Phase 1
. 3
testing, are average at 1.16 pg/Nm".

e The existing CBCP CFB boiler technology and emission controls are achieving an estimated
41% reduction in mercury emissions.

¢ CBCP's CFB mercury emissions were lower than those from other coal fired boilers, as
reported in studies conducted by Florida Electric Power Coordinating Group (FCG) and the
Electric Power Research Institute (EPRI).

o Based on findings of recent pilot scale studies examining the relationship between mercury
removal and flue gas temperature, it is unlikely that measurable or substantial additional
reductions in air emissions of mercury could be achieved at CBCP because the CFB boiler
flue gas temperatures are above the effective range of carbon injection technology.

Cedar Bay Cogeneration Project 1
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Finally, CBCP proposes that no Phase II testing of carbon injection be undertaken, since
the CFB boiler mercury emissions are already low enough that it is doubtful whether or
not any additional mercury removal by carbon injection can be accurately estimated and
evaluated, as the error produced from sampling and analyses methods is in the range of
actual mercury emission rates at CBCP.

Cedar Bay Cogeneration Project . 2
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2.0 Introduction

The report is organized as follows:

o Section 3 reviews test methods used, the basis for mass balance calculations, and the Quality
Assurance program.

o Section 4 presents Phase I operations and test data.
« Section 5 discusses reduction and validation of this data.

« Section 6 summarizes mercury test data collected during CBCP performance testing, and
analyzes this data along with Phase I test data.

e Section 7 presents an estimate of mercury mass balance and removal efficiency at CBCP.

» Section 8 reviews results from studies of mercury control with carbon injection, and
discusses the applicability of the carbon injection control technology at CBCP.

o Section 9 presents conclusions of the Phase I testing, as well as recommendations for Phase
II.

e The Appendices contain Phase I test documentation and data.

2.1 CBCP Site Certification Condition :
Condition I1.2.c of the Site Certification requires CBCP to submit a test plan to determine
whether substantial additional mercury can be removed via a carbon injection system.
The condition is as follows:

“CBCP shall conduct a test to determine whether substantial additional removal
of mercury can be obtained through a carbon injection system for mercury
removal, as described in Exhibit 74 of the administrative record for the Lee
County Resource Recovery Facility, which feeds carbon reagent into the CFB
exhaust stream prior to the baghouse. Within one hundred eighty (180) days
after initial compliance testing, CBCP shall conduct a test on one CFB to
compare mercury emissions to the atmosphere with and without carbon
injection. The test program will include the testing of carbon injection between
- the boiler and the fabric filter. Carbon formsto be tested may include activated ‘

Cedar Bay Cogeneration Project 3
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carbon with or without additives and pulverized coal with or without additives.

After consultation with the DEP, RESD, and EPRI, CBCP shall submit a

mercury control test protocol to DEP for approval by December 1, 1993,
~Results of the test shall be submitted to the DEP within 90 days of completion.”

2.2 Mercury Control Test Plan and Protocol
In fulfillment of this site certification condition, CBCP submitted a Mercury Control Test

Plan and Protocol (Plan) to DEP on December 1, 1993. The Plan includes an analysis of
the Lee County system and its potential applicability to CBCP, and a discussion of
factors that CBCP believes are important to the testing of carbon injection at coal-fired
combustion facilities. A copy of the Plan is contained in Appendix A.

The Plan was divided into two phases. Phase I testing was designed to produce baseline
data to evaluate the feasibility of performing carbon injection for mercury control at
CBCP. This data, analyzed in light of ongoing research by the Electric Power Research
Institute (EPRI), would enable CBCP to determine whether or not carbon injection testing
was feasible and, if feasible, to develop the Phase II testing protocol.

DEP reviewed the Plan and submitted comments from its Bureau of Air Regulation and
from EPRI on January 6, 1994 (see Appendix B). CBCP originally planned to conduct
Phase I testing in conjunction with CFB boiler performance testing, which was scheduled
to commence in late January 1994. Pending agreement between the Bureau and EPRI on
the appropriate testing procedure, Phase I testing was postponed until completion of
boiler performance testing in July 1994.

Meanwhile, CBCP revised Phase I of the Plan to incorporate DEP and EPRI concerns, as
well as lessons learned from the boiler performance testing. CBCP submiitted the revised
Plan (Appendix C) to DEP on July 1, 1994 and received no additional comments.

As part of the Plan, CBCP proposed that if mercury air emissions were measured at or
below 3 ug/Nm3 during Phase I testing, further testing, including carbon injection, should
not be undertaken because a 3 pg/Nm" level approached the measurement limits of
current test methods.

This Phase I report explores the following questions, all related to the objectiVé of the
Condition to achieve substantial additional removal of mercury.

»  What are mercury emissions from CBCP with current controls?

» Is CBCP’s rate of mercury emission already low enough to make carbon injection
inappropriate? :

e What percent removal efficiency of mercury is CBCP achieving, using a fnodeled mass
balance?

Cedar Bay Cogeneration Project . 4
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« Given CBCP’s design characteristics, is carbon injection an appropriate mercury control '
technology? )

Cedar Bay Cogeneration Project : 5
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3.0 Phase | Test Methods (

The Phase I study was designed to-determine the fate of fuel mercury in CBCP CFB
Boiler B, henceforth referred to as Unit 2. This section summarizes test methods
employed for mercury testing of flue gas, coal, bed ash, and fly ash. It also describes the
assumptions for mass balance calculations, as well as the quality assurance program
followed during Phase I testing.

3.1 Air Emissions Testing

Air Consulting and Engineering, Inc. (ACE) of Gainesville, Florida, was selected to
conduct mercury emission testing on the exhaust duct after the baghouse from Unit 2.
All testing was performed using EPA Method 101A, and the test program consisted of
three test runs, each with a sampling time duration of four hours. Phase I testing began
on July 27, 1994; one test run was conducted each day for three consecutive days.
Samples collected were analyzed by PPB Environmental Laboratories, Inc. (PPB) of
Gainesville, Florida.

3.2 Coal, Bed Ash, and Fly Ash Testing

In accordance with the Plan, CBCP staff obtained hourly grab samples of Unit 2’s coal,
fly ash, and bed ash. Sampling commenced one hour prior to initiation of air emissions
testing, continued through air emissions testing, and ended within one hour after air
emissions testing was completed.

Coal samples were obtained from two of Unit 2°s four coal feeders. The samples were
obtained using a thief type sampler which extended across the entire feeder belt width.
After collection in the thief, the samples were placed in clean, pre-numbered plastic
sample jars supplied by Savannah Laboratories and Environmental Services, Inc.
(Savannah), of Tallahassee, Florida, for analysis. '

Bed ash samples were obtained from the Unit 2 ash conveyor. Bed ash was caught in
clean, pre-numbered:plastic jars supplied by Savannah.

Fly ash samples were obtained from Unit 2 by directing the fly ash to one of CBCP’s two _ .
fly ash collectors in the fly ash silo. After opening a gate valve, fly ash was caught in a

Cedar Bay Cogeneration Project . -6
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‘clean five gallon plastic bucket and scooped into clean, pre-numbered plastic sample jars

supplied by Savannah.

3.3 Mass Balance Calculations

Using the principle of conservation of mass, the amount of mercury entering the CFB
boiler should equal the amount of mercury leaving the CFB boiler. To determine |
mercury removal efficiency, one would measure boiler inputs and outputs for mercury
content and then divide the amount of mercury collected after combustion by the amount
of mercury entering prior to combustion. In reality, limitations of mercury measurement
methods make mass balance calculations fairly inexact. This section sets forth the mass
balance calculation methodology and assumptions, while the discussion in Section 7.0
presents results. -

Figure 3.1 illustrates inputs and outputs for the mass balance. CBCP's CFB boilers have

~ four main inputs: coal for fuel, limestone for sulfur dioxide control, ammonia for nitrogen

oxides control, and air for combustion. Of the four inputs, only coal has significant levels
of mercury; therefore, mercury content measured in coal, as a function of measured
mercury concentration and the coal mass feed rate, was used as the input value.

CBCP's boilers have three main outputs: fly ash, bed ash, and flue gas. The mercury
concentrations of each output can be multiplied by the quantity of these substances
produced during each run to estimate the total mass output per hour. Using EPA Method
101A, the quantity of flue gas released during air emissions testing can be determined.
Total ash production can be estimated as the sum of the ash content of coal and reacted
and unreacted limestone products. Mercury in ash was estimated by multiplying the
quantity of ash produced by the mercury concentration of the ash. These assumptions are -
used to estimate the mass of mercury output per hour discussed in Section 7 of the report.

Figure 3.1: CBCP CFB Boiler Mercury Inputs and Outputs Model

Coal Hg concentration x (WYL  Flue gas CFB . . Flue gas Hg concentration x
{coal mass flow rate) — Boiler* - {flue gas mass flow rate)

b 4

Boiler

- h Baghouse
y as ‘
0

o Ely ash

Rejection

Fly ash Hg concentration x .7
{limestone mass feedrate +
[average coal ash content
{coal mass feed rate)]}

Limestone mass feed rate

A 4

Bed Ash

3.4 Phase | Test Program Quality Assurance

To minimize inaccuracies in test methods, CBCP followed the recommendations of DEP,
FCG and EPRI in developing QA/QC procedures and in strictly adhering to EPA test
methods and protocols. To assure that method protocols were followed, CBCP retained a
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third party advisor, Mr. Michael White of Roy F. Weston, who also provided laboratory '
QA samples. A careful program of preparing, handling, and analyzing field blanks was
also followed. Appendix D summarizes the QA results.

Cedar Bay Cogeneration Project . _ 8
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4.0 Phase | Test Data

During the course of Phase I testing, samples of coal, fly ash, bed ash and air emissions
were obtained. All samples were analyzed for their mercury content and simple mass
balances of mercury were estimated.

4.1 CBCP Operations Data _

CBCP Unit 2 operated at or near full load and under normal operating conditions during
Phase I testing. Key operations data included coal feed rate, boiler load, baghouse
differential pressure, limestone feed rate, and flue gas temperature; these data were
recorded by the facility’s computer control system and are provided in Appendix E.
Table 4.1 contains a summary of Unit 2 operations data averaged over each test run. The
data demonstrates that, from one run to the next, operation of the facility was constant
and stable.

TABLE 4.1 - CBCP OPERATIONS DATA SUMMARY

TestRun Coal Feed Rate Boiler Load Baghouse Limestone Flue Gas
"~ (Ibs./Hr) (Kibs Steam/Hr.) Differential Feed Rate Temp (°F)
Pressure (In. (Ibs./hr.)
Water Gauge)
Run 1 - 88,300 662 435 10,029 358
July 27 .
Run 2 - 85,400 656 4.30 9,407 350
July 28
Run 3 - 84,300 663 4.24 8,300 342
July 29
4.2 Mercury Data

The following tables present mercury test results for three separate test runs. Because
Run 3 was extended due to inclement weather and to failure of the sample probe heater,
eleven sets of coal and ash samples were collected during that run versus seven samples
for the first two runs. Analysis of the coal and ash samples was performed by Savannah;
the entire report is provided in Appendix F.

Cedar Bay Cogeneration Project 9
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4.2.1 Mercury in Coal Data

A grab sample was taken from coal feeders B1 and B4 once each hour during the air
emissions testing, starting approximately one hour before each test run and continuing
until the end of each test run. Tables 4.2.1A and 4.2.1B provide the results of the
analysis of these samples.

TABLE 4.2.14 - MERC UR Y IN COAL DATA - COAL FEEDER B1

" Mercury Concentration (ug/g) -

Test HRO HR1 HR 2 ] HR3 HR4 HR5 [HR6 |HR7 HR8 HR9 | HR10 | AVG

Run1 | .044 .066 .082 .060 .069 .058 .050 NA NA NA NA - 0.061
Jul 27
Run2 | .046 .092 .050 .037 .032 .19 .035 NA NA NA NA 0.069
Jul 28
Run3 | .060 .036 .067 .046 .040 <.030 | <.030 | <.030 | <.030 | <.030 | <.030 | 0.031
Jul 29

NA - not available
Laboratory method detection limit is .030 ng/g

TABLE 4.2.1B - MERCURYIN COAL DATA - COAL FEEDER B4

Mercury Concentration (pg/g)

Test HRO | HR 1 HR 2 HR3 |HR4 |HRS5 |HR6 [HR7 |HR8 |HR9 |HR10 | AVG

Run1 | .074 .069 140 .060 .082 .069 .066 NA NA NA NA 0.08
Jul 27
Run2 | .036 .042 .033 .033 .036 .044 .033 NA NA NA NA 0.037
Jul 28
Run3 | .023 .031 .063 .055 .034 1120 .076 <.030 | <.030 | <.030 | <.030 | 0.042
Jul 29

NA - not available
Laboratory method detection limit is .030 ug/g

4.2.2 Mercury in Fly Ash Data

A grab sample of fly ash was taken each hour during the air emission test, starting
approximately one hour before each test run and continuing until the end of each test run.
Sampling started approximately one hour before each test run and continued until the end
of each test run. Analyses of these samples indicate that the average mercury
concentration ranges from 0.346 to 0.556 pg/g.

TABLE 4.2.2 - MERCURYIN FLYASHDA TA

. Mercury Concentration (ug/g) R

Test HRO HR1 HR2 HR3 HR4 |HRS5 |HR6 |HR7 | HRS HR9 |[HR10 | AVG
Run1 | .54 .62 51 .62 51 .58 .51 NA NA NA NA 0.556
Jul 27

Run2 | .22 23 .62 49 .70 55 .61 NA NA NA NA 0.489
Jul 28

Run 3 | 47 48 45 .039 27 . A3 .30 42 41 .38 46 0.346
Jul 29

NA - not available

Cedar Bay Cogeheration Project 10
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4.2.3 Mercury in Bed Ash Data

A grab sample of bed ash was taken from Unit 2 during each hour of air emissions .
testing. Sampling started approximately one hour before each test run and continued

until the end of each test run. Analyses of these samples indicate that the mercury

concentration is less than Savannah’s method detection limit of 0.03 pg/g.

4.2.4 Mercury in Flue Gas Data

Table 4.2.4 presents the results of the mercury in flue gas testing. In order to differentiate
particulate and vapor phase mercury in the flue gas, the sample train nozzle and filter
were analyzed separately from the impinger solutions. Values from the nozzle and filter
reflect mercury particulate emissions, while values from the impingers reflect mercury
vapor emissions.

The mercury content from the nozzle and filter used during Run 3 was measured at over
four times the average mercury content from the nozzle and filter used during Runs 1 and
2. This anomaly could be partially due to the failure of the sample probe heater for a
short time during Run 3. Even though sampling was discontinued while the heater was
being repaired, probe and nozzle cooling immediately prior to detection and correction of
the heater problem could have caused some mercury vapor to condense prematurely,
which could result in a larger particulate mercury value than otherwise would be
expected.

The entire ACE test report is provided in Appendix G and was submitted to DEP in
September 1994.

TABLE 4.2.4 - PHASE I MERCURY IN FLUE GAS DATA

Oxygen Percent 5.3 5.6 5.4
Source Flow Rate | dscfm 241,162 261,152 261,427
' dscm 6,857 7,395 7,403

Sample Volume dscf 217.3 2214 230.6

dscm 6.1563 6.268 6.530
Mercury in Probe Nozzle 0.918 0.912 4.62
Samples (ug) Impingers 46.9 17.6 7.66

Total 47.8 18.5 12.3
Mercury Emission | pg/dscm 7.77 296 1.88
Rate Ibs/hr x 10 7.05 2.89 1.84

Ibs/MMBTU x 10°° 6.35 2,47 1.55
Cedar Bay Cogeneration Project 11
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5.0 Data Reduction and Validation

In order to perform mass balance calculations, mercury concentration in the inputs and
outputs of Unit 2 has been converted to units of pounds per hour using measured or
estimated mass flow rates for flue gas, coal and ash. This section describes the evaluation
and reduction performed on each data set.

Much of the mercury test data collected during Phase I is near the measurement limit of
current sampling and analysis capabilities. To evaluate the effect of sampling and
analysis error on test data, the data were evaluated statistically. :

The method detection limit for mercury in coal and ash samples in this test program is
0.03 pg/g. Values at or below the detection limit for air emissions, coal and fly ash were
assigned a value of one-half the detection limit, following laboratory conventions.

5.1 Calculated Coal Mercury Content _
The coal mercury input presented in Table 5.1 is the product of mercury concentration in
samples of coal combusted during all tests and Unit 2’s coal feed rates.

Calculated coal mercury input is presented for each test run. The mercury values derived
from fifty samples of coal approximate a near normal distribution with a standard
deviation of 0.033 pg/g. Calculations are shown in Appendix H.

Since Savannah analyzed the samples on a dry basis, the average mercury concentration
results have been corrected for an average moisture content of six percent.

TABLE 5.1 - CALCULATED COAL MERCURY INPUT

1 0.067 88,300 5.92

2 0.050 85,400 : 427

.3 . 0.034 ‘ 84,300 2.87

Average | 0.050 86,000 4.35

Standard Deviation 0.033 —— . —

Cedar Bay Cogeneration Project 12
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5.2 Calculated Fly Ash Mercury Content

Total mercury captured in fly ash was estimated by multiplying estimated fly ash
production rates by measured concentrations of mercury in fly ash. Fly ash production is
a subpart of total ash production, which includes the ash content of coal and limestone
products. Based on the CBCP CFB boiler performance testing, approximately seventy
percent of total ash becomes fly ash and thirty percent becomes bed ash.

There is an approximately two to three day lag between the time coal ash content is
sampled from a given batch of fuel, combustion of the fuel, and subsequent sampling of
ash mercury content from that same fuel batch. To correct for that lag, the average
percent of coal ash obtained in fuel samples collected between 7/24/94 and 7/30/94 was
used to calculate fly ash mercury content for each test run. This average value was 11.57
percent ash in coal. Table 5.2 presents the calculated mercury content of fly ash.

TABLE 5.2 - CALCULATED FLY ASH MERCURY CONTENT

Test Run | Average Mercury Average | * Estimated Fly Estimated Total
Concentration Percent of ' Ash Mercury Output
" | AshinCoal, Production, ~ IbhrX10-
7/24 to Ib/hr ,
7/30/94 3 :
1 0.556 11.57 14,172 7.88
2 0.489 11.57 13,501 6.60
3 0.346 11.57 13,337 4.61
Average 0.464 11.57 13,670 6.34
Std Deviation 0166 - —nen —

The twenty-five mercury concentration values from fly ash approximate a near normal
distribution with a standard deviation of 0.166 ug/g.

5.3 Statistical Analysis Summary

Table 5.3 summarizes statistical data for coal and ﬂy ash samples.

TABLE 5.3 - COAL AND FLY ASH STATISTICAL ANALYSIS RESULTS

Adjusted Average Standard Deviation 95% Conf. Interval
. (ug/g) ._(ng/9) (ug/g)
Coal 0.050 0.033 0.009
Fly Ash 0.445 0.166 0.065

5.4 Correction of Air Emission Data
‘Before using the flue gas mercury emission rates presented in Table 4.2. 4 to calculate
removal efficiency, the values were corrected to a constant oxygen level. Consistent with
DEP's oxygen correction procedures, CBCP adjusted the mercury emissions rates to
seven percent oxygen. Table 5.4 summarizes the corrected data.

Cedar Bay Cogeneration Project
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TABLE 5.4 - OXYGEN CORRECTION FOR FLUE GAS MERCURY EMISSIONS

Test Run Measured | Uncorrected | ~ Uncorrected _Mercury Mercury
Oxygen, % | - .. Mercury - Mercury Emissions .- Emissions

c.w 1. Emissions | - Emissions | Rate, | ' Rate,

Ui Rate, |- .Rate, | IbhrX 107 Hg/Nm® @

S| U IbmeX10® | ng/Nm® ~@7%0, %0,

1 53 7.05 7.77 6.28 6.92

2 5.6 2.89 2.96 263 2.69

3 5.4 1.84 1.88 1.65 1.69

Cedar Bay Cogeneration Project
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6.0 Statistical Analysis of All Data for Cedar Bay Flue
Gas Mercury Analysis

Sections 4 and S present mercury test data from Phase I testing. This section summarizes
mercury test data collected during CBCP performance testing. By considering these
additional data points, other statistical tests may be run.

6.1 Additional Data, Corrections, and Adjustments

The emissions data obtained during performance testing can be combined with Phase I
test data because of the following factors: CFB boilers A, B, and C share the same
design; all tests were conducted using EPA Method 101A; fuel characteristics were
similar; operating conditions were consistent; flue gas temperatures were within the same
range; and as shown in Table 6.1A, mercury emission rates were similar. As was done
for Phase I test results, the performance test mercury emission rates have been corrected
to seven percent oxygen.

TABLE 6.14 - SUMMARY OF PERFORMANCE TEST FLUE GAS MERCURY
EMISSION RATES '

1 <.07 48 <.06

2 <.06 4.8 <.05

3 <.08 4.5 <.07

B 1 9.49 5.0 8.30
2 NA 4.8 NA

3 2.25 44 1.90

Cc 1 1.03 54 0.92
2 1.45 5.3 1.29

3 2.04 52 1.81

Avg. : , 1.80

NA - Sample destroyed before analysis was conducted

For calculation purposes, the values reported as less than a number are treated as that
number. According jo the table, the average mercury emission rate from performance
testing was 1.80 pg/Nm with values ranging from 0.05 to 8. 30 pg/Nm The average
mercury emission rate during Phase I testing was 3.77 pg/Nm with values ranging from
1.69 to 6.92 ug/Nm’. These data were combined and are presented in Table 6.1B.
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TABLE 6.1B - SUMMARY OF PERFORMANCE AND PHASE I TESTING
MERCURY EMISSIONS RATES

Test . . |. CFB Boiler . Run Mercury
o ' Emissions Rate
pg/INm® @ 7% O,

.06
.05
07

Performance A

8.30
190

0.92
1.29
181

6.92
2.69
1.69

Phase | B

O
WN2AONaAWalN a

Average 2.34

Before conducting further statistical analysis, CBCP examined the presence or absence of
outliers. Using the box plot method, in which the data are compared to inner and outer
fences constructed from the data’s interquartile range, the values 6.92 and 8.30 were
identified as outliers. These values were removed from the data set and the adjusted data
set has an average flue gas mercury emissions rate of 1.16 ug/N m’, a standard deviation
0f 0.96 ug/Nm , and a range of 0.05 to0 2.69 pg/Nm Table 6.1C shows the adjusted data
set. '

TABLE 6.1C - SUMMARY OF ADJUSTED MERCURY EMISSION RATES

Test - - GFB Boiler Run Mercury
Emnssnons Rate
/Nm @ 7% 0,

.06
.05
Q7

Performance A

190

0.92
1.29
1.81

2.69
1.69

WNWLWN AW N -

Phase | B

Average - 1.16

6.2 Discussion

The additional data points summarized in Table 6.1C were examined to determine if
carbon injection would be likely to yield substantial additional reduction of mercury
emlssmns The data were compared statistically, using a Student’s t test, against the 3.0
1g/Nm’ level which was established in the Plan as the level below which further testing
would not be warranted. Calculations are shown in Appendix H. The Student’s t test
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confirmed that the probability of the CBCP CFB boiler mean mercury emission rate
being below 3.00 pg/Nm® is greater than 99.5%. Because mercury emission rates at the
plant are within in the range of the error from sampling and analysis, it is, it is doubtful
that Phase II testing of carbon injection to control mercury emissions from the CBCP
would yield meaningful information, let alone substantial additional reduction of mercury

emissions.

Cedar Bay Cogeneration Project 17
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7.0 Estimated Mercury Mass Balance and Removal
Efficiency

The data collected during this test program can be used to estimate mercury removal
efficiency by evaluating the mass balance of facility mercury emissions. According to
the principle of conservation of mass, the mass of mercury entering the CFB boiler will
equal the mass of mercury released. Sources of mercury release include fly ash, bed ash,
and flue gas. For the purposes of this discussion, mercury in bed ash is assumed to be
zero because all bed ash mercury concentrations were below the detection limit (see
Section 4.2.3).

Phase I test data for coal, flue gas and fly ash were evaluated for conservation of mass.
The coal input and flue gas output data are considered the most conservative data for
calculating removal efficiency. Only data from runs 2 and 3 were used to estimate
removal efficiency, consistent with the analysis presented in Section 6.1, which identified
the value from Run 1 as an outlier. The most conservative estimated removal efficiency
equation was used to produce values. The calculated total mercury content of fly ash,
apparently over estimated for mass balance purposes, at least provides good evidence that
significant mercury removal is being achieved at CBCP (see Appendix H for
calculations).

TABLE 7.0 - ESTIMATED PHASE I MASS BALANCE MERCURY REMOVAL

Run 2 4.27 263 6.60 9.23 38
Run 3 , 2.87 1.65 461 6.26 43

Average 3.57 2.14 5.61 7.75 41
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Estimated average mercury removal efficiency was 41 percent. As shown in Table 7.0,
mercury in the boiler output is significantly greater than the mercury input in coal for all
three test runs. These results highlight the difficulties in obtaining mercury data of
sufficient accuracy to close a mass balance. Complete calculations are provided in
Appendix H.
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8.0 Other Studies in Mercury Emissions and Control

This section summarizes relevant mercury emissions control studies conducted by EPRI,
FCG, and DOE. The results are reviewed for apphcablhty of carbon injection testing at
Cedar Bay.

8.1 Activated Carbon Injection Control EPRI Findings

EPRI has evaluated results from two pilot scale studies of carbon injection for mercury
control. The tests were run with various coals, various amounts of carbon, and at various
flue gas temperatures. '

EPRI found that the effectiveness of activated carbon injection in removmg trace amounts
of mercury from flue gas depends on the following factors:

Coal type,

Flue gas composition,

Flue gas temperature,

Mercury species present,

Carbon properties and injection rate, and
Operating conditions.

Of these factors, all but carbon properties and injection rate were monitored during Phase
I testing. '

8.2 FCG and EPRI Coal Mercury and Mercury Emissions Studies

" As part of a recent study, FCG examined and evaluated data from samples of coal

collected from July 1992 through January 1993 at electric generating units operated by
FCG members in Florida.> The average mercury concentration of the samples analyzed
was 0.100 pg/g, compared to a concentration of 0.050 pg/g measured at CBCP during
Phase I studies. The measurement techniques and data precision for the two studies were
comparable. Table &.2A presents a comparison of the FCG data and the CBCP data.

- Cedar Bay Cogeneration Project ' 20
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TABLE 8.24 - COMPARISON OF FCG AND CBCP MERCURY IN COAL
STUDIES

Samples Mercury (LLg/g)
Single Duplicate Total Mean Std. Dev'n.
FCG Study 30 26 56 0.100 0.032
CBCP Study 50 0 50 0.050 0.033

FCG, as part of their study, also presented a summary of mercury-related findings from
EPRI and DOE. This summary was intended to build .a database of information on
atmospheric emissions of mercury and other chemical substances from fossil fuel-fired
steam generating units. Average flue gas mercury emissions rates with their
corresponding ninety-five percent confidence intervals from the EPRI and DOE tests are
included in Table 8.2B, along with the CBCP results. The EPRI and DOE results are
grouped by type of particulate and SO? control system.

TABLE 8.2B - COMPARISON OF CBCP MERCURY EMISSIONS WITH EPRI
- AND DOE FINDINGS

Source Control System Number of Tests Hg Emissions { pg/NmT
Mean 95% CI
EPRI/DOE Electrostatic Precipitator 19 8.17 1.69
EPRI/DOE Fabric Filter 5 6.98 9.48
EPRI/DOE Electrostatic Precipitator with 24 7.92 214
Fabric Filter
EPRI/DOE | Flue Gas Desulfurization ; 9 6.08 347
CBCP CFB with Fabric Filter 9 1.16 0.63

CBCP mercury emissions are the lowest presented, which may be a result of lower coal
mercury content, along with control technology differences. The data may indicate a
better inherent mercury removal efficiency of the CFB/fabric filter control technology,
when compared to the pulverized coal boilers at which most of the DOE and EPRI data
was collected.
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9.0 Conclusions

The Phase I study has determined that:

. Because CBCP mercury emissions are already low, additional substantial reduction of air
emissions of mercury from CBCP boilers is unlikely.’

o Due to the limitations of existing mercury sampling and analysis techniques'lat CBCP
mercury emission rates, it is not currently feasible to accurately determine whether any
additional mercury removal can be achieved via the carbon injection technology.

« The available research on carbon injection technology for mercury emission reduction
indicates that it would not be effective at further reducmg mercury emissions from CBCP
due to the flue gas temperature.

9.1 Discussion

Given that mercury occurs as a vapor at ambient conditions and is widespread throughout
the environment, the likelihood of interference and cross-contamination during testing is
high, and obtaining accurate and precise data is inherently difficult. The errors from
current sampling and analytical methods approach the range of actual mercury emission
rates at CBCP. ‘

Section 4 presented an average CGB boiler mercury air emission rate of 1.16 ug/Nms. A
review of other mercury emission studies at coal-fired electric utility boilers, presented in
Section 8, suggests that CBCP’s mercury emission rate is low compared to other coal
fired units.

A 41% mercury removal efficiency was estimated from Phase I test data, using the most
accurate data and the most conservatlve removal efficiency equation from the modeled
mass balance.

The CBCP plant is designed with CFB Boiler flue gas temperatures in the 330° - 360° F
range. At those temperatures, the EPRI studies indicated that no measurable removal of
mercury in vapor phase was achieved by carbon injection. As with temperatures, all
other factors thought to influence the effectiveness of carbon injection and studied by
EPRI are considered constant in terms of the CBCP plant design and Phase I testing data
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demonstrated this consistency. Therefore, given CBCP’s design characteristics, carbon
injection is not considered a viable mercury control technology. The results of the
Phase I evaluation indicate that any additional substantial removal of mercury from

CBCP flue gas is unlikely.
' {

9.2 Phase Il Proposal
The CBCP mercury emissions are currently at a level where variations in measured data

are more likely related to the measurement variables than to actual mercury content.
Current research indicates that substantial additional mercury removal at CBCP using
carbon injection is unlikely to be measurable. CBCP believes that the Phase I study has
demonstrated that substantial reductions in mercury emissions would not be achieved by
carbon injection and that testing of this control technology would not provide additional
useful information.

! Chang, Ramsay and David Owens, “Developing Mercury Removal Methods for Power Plants,” Electric
Power Research Institute Journal, July/August 1994.

? Florida Electric Power Coordinating Group, Inc., Mercury Task Force, “Overview: Mercury Emissions
from Fossil-Fuel Fired Electric Generating Units,” June 1994.
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FILE COPY

December 1, 1993

Mr. Hamilton S. Oven, Jr.

Office of Siting Coordinator

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Oven:

The Cedar Bay Cogeneration Project ("CBCP") is pleased to submit the enclosed plan for testing
the effectiveness of the carbon injection technology for mercury control at our facility. CBCP is
aware of the concerns regarding the potential impacts of mercury in the environment,
particularily in the Everglades, and we believe the results of our analysis and testing will be
useful to the State of Florida.

As we discussed, CBCP is proposing a two-phased testing approach to help assure that the final
results of the testing program are meaningful and conclusive. Given the limited amount of data
available on mercury emissions from modern circulating fluidized bed coal combustion facilities
such as CBCP, we have developed a Phase I testing program that will allow us to more
accurately characterize mercury emissions from the facility. This base line data will provide.
information to develop an appropriate protocol for testing an activated carbon injection system.
Such testing would constitute the Phase II testing program.

Please feel free to contact me at (301)-718-6937 with any questions you may have regarding this
test plan. We look forward to your comments and assistance on this important project.

Sincerely,

Borstll__

Barrett Parker
Environmental Specialist

SP/mm
Enclosure
cc: J. Kelly, USGC

J. Stallwood, CBCP
S. Platisha, SBP Associates, Inc.

Q)
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I. INTRODUCTION
A. Mercury Controls and Coal-Fired Combustion

Programs assessing the relative advantages and disadvantages of alternative pollution control
devices on mercury collection from coal combustion have only recently begun. Test data is,
however, available from programs to determine the best system of trace metals control from
municipal waste combustors ("MWCs").! As will be detailed below in this test plan, equating
mercury emissions and control from coal combustion with those from MWC facilities is difficult
given the differences in combustion technology and the relatively low concentration of mercury
in the flue gases generated by coal combustion.

B. CBCP Conditions of Certification

Condition IL.2.c of the Conditions of Certification for the Cedar Bay Cogeneration Plant
("CBCP") requires a test plan to be submitted by CBCP to determine whether substantial
additional mercury can be removed via a carbon injection system. The Condition of Certification
reads as follows:

“CBCP shall conduct a test to determine whether substantial additional removal of
mercury can be obtained through a carbon injection system for mercury removal,
as described in Exhibit 74 of the administrative record for the Lee County
Resource Recovery Facility, which feeds carbon reagent into the CFB exhaust
stream prior to the baghouse. Within one hundred eighty (180) days after initial
compliance testing, CBCP shall conduct a test on one CFB to compare mercury
emissions to the atmosphere with and without carbon injection. The test program
will include the testing of carbon injection between the boiler and the fabric filter.
Carbon forms to be tested may include activated carbon with or without additives
and pulverized coal with or without additives. After consultation with the DEP,
RESD, and EPRI, CBCP shall submit a mercury control test protocol to DEP for
approval by December 1, 1993. Results of the test shall be submitted to the DEP
within 90 days of completion.”

II. ASSESSMENT OF CARBON INJECTION FOR CEDAR BAY
A. The Lee County System

The Condition of Certification requiring the submittal of this test plan references the carbon
injection system for mercury removal as described in Exhibit 74 of the administrative record for
the Lee County Resource Recovery Facility ("LRRF"). LRRF is a municipal waste combustor
facility with two combustion units with a design combined processing capability of 1200 tons per
day. The emissions control system will include, in addition to the carbon injection, a spray dryer
and fabric filter for acid gas and particulate control, and a selective non-catalytic reduction
system for nitrogen oxide emission reduction.?



B. Carbon Injection for Mercury Control at MWC Facilities

The Clean Air Act of 1990 requires the U.S. Environmental Protection Agency to promulgate
mercury emission limits for MWC Facilities. Municipal solid waste contains elemental mercury
in discarded items such as batteries, thermometers and mercury switches, and chemical
compounds of mercury in items such as paints, pigments, plastics, and laboratory wastes. The
State of Florida has recently promulgated rules that limit mercury emissions from MWC
facilities.3 Concerns with the environmental affects of mercury and the imposition of lower
mercury emission limitations has resulted in increased attention to the activated carbon injection
technology for mercury emissions control. Concentration of mercury in flue gases from MWC
facilities is reported to be in the range of 200-1400 pg/Nm3.

The recently-promulgated Florida regulation regarding mercury control at MWC facilities will
ultimately limit the emissions of mercury from these facilities to less than 70 pg/dscm or 80
percent reduction of the mercury in the flue gas upstream of the mercury control device.4

LRREF selected activated carbon injection technology to reduce its potential mercury emissions
based partially on experience with this technology at four European facilities and on testing
completed at the Stanislaus County resource recovery facility in California. In addition to
activated carbon injection and particulate control equipment, each of these facilities also have
sorbent injection systems for the control of acid gas emissions. An EPA-sponsored study of the
Stanislaus County, California, facility examined the impact of carbon type, feed rate, and feed
location on mercury emissions. Based on the preliminary results from this testing, LRRF
concluded that carbon injection systems can significantly reduce mercury emissions and that
control efficiency at MWC facilities appears to be primarily related to activated carbon mass feed

rate.s
S——

C. Application of Carbon Injection to CFBs

CBCP is unaware of any application or testing of carbon injectiorf technology at CFB facilities.
Significant study and applications of carbon injection technology for mercury control at
combustion facilities has primarily been focused on MWC facilities. MWC facilities with carbon
injection such as LRRF differ from the CBCP CFB technology in their combustion and
operational conditions and sulfur removal processes. Following is a description of some of these
significant differences: '

Fuel Characteristics :

The type of fuel, its chemical composition, including mercury content and chemical form in

which it occurs, determines, along with other factors, the uncontrolled and controllable rate of

emission of mercury from combustion devices. Municipal solid waste ("MSW") contains

elemental mercury in discarded items such as batteries, thermometers, and mercury switches, and

chemical compounds of mercury in items such as paint, pigments, plastics, laboratory wastes.

Since a substantial fraction of the total mercury in MSW exists as elemental mercury, it

vaporizes easily during MSW combustion (@2000° - 2500°F) and forms elemental mercury '

vapor.




. _— Mercury in the gaseous state is difficult to remove unless it is changed to a particulate form.
Coal contains mercury in chemically combined form (as mercury compounds) and not as
elemental mercury. The high proportion of elemental mercury in MSW and its gaseous state in
the combustion/flue gases is responsible for the uncontrolled emission rate of mercury from
MSW combustion being higher than from coal combustion. Concentration of mercury in MSW
flue gases is reported to be in the range of 200-1400pg /Nm?3 or more, whereas in bituminous
coal flue gases the mercury concentration is lower, at 20-135 jg /Nm3.6

Combustion Zone Temperature

MWTC facilities have mass-burn grates for movement and combustion of large solid waste fuel
components with average combustion zone temperature of 2000 - 2500° F and local hot spots
reaching even higher temperatures. The CFBs have relatively low temperatures of 1550 - 1650°F_
in the circulating fluidized beds. The higher temperatures in MWC facilities act to increase the '
potential volatilization of mercury and its compounds.

Particulate Loading

Because of the circulating bed of lime and ash, the dense particulate loading in the CFB flue gas
provides a large surface area for adsorption/condensation of mercury compared to MSW
combustors which are designed to limit elutriation of solids during combustion.

Fly Ash/Bottom Ash Distribution
. Distribution of ash between fly ash (exiting boiler with flue gas) and bottom or bed ash is also
different for the MSW and CFB combustors. Mercury retention and removal with bottom ash
/ may be greater in the CFB than MSW combustor. '

Air Pollution Control Systems
All of the MWC facilities utilizing carbon injection also have some type of spray-dry scrubber.

The scrubbers.cool.the flue gases.so that mercury can condense/absorb onto the carbon and other
particulates present. Spray-dry scrubbers provide residence time and promote gas solids
contacting. Without a spray-dry scrubber, carbon injection for mercury controlling a CFB is

/ expected to be less effective.

CFBs inject limestone into the combustion zone where heat is released and throughout the steam
generation gas path. This limestone is calcined (Ca CO3s — Ca + CO2 ) in the CFB to generate
highly porous mulfur dioxide in the flue gas diffuses into and attaches to the

/ surfaces of the lime particles.” Mercury vapor and some of its compounds will also diffuse into
the lime pores and be absorbed or condensed as temperature reduces along the flue gas path.

D. EPRI and Carbon Injection for Mercury Control

The Electric Power Rese,;ifch Institute (“EPRI”) has begun doing some pilot-scale testing of
carbon injection for control of mercury at coal-fired power plants. The testing has not included
. any testing with the CFB technology.



A recently published EPRI study provided some data from a pilot scale test of carbon injection .
for mercury control at a coal-fired facility. Because the study included results from only a few

tests runs, the results are considered to be preliminary. EPRI did offer the following preliminary
conclusions based on this study:

+ the'injection of activated carbon holds promise for removing mercury vapor from
coal-fired boilers.

+  the amount of carbon injected is high compared to what is normally used in MSW
plants

+  the tests suggest mercury removal efficiency is dependent on flue gas temperature.

EPRI acknowledges the preliminary nature of these conclusions and points to the following areas
that need further EPRI study:

+  the impact of coal types on mercury removal efficiency
+  the impact of activated carbon characteristics on mercury removal efficiency
+ the impact of the type of collecting device on mercury control

+ the limitations of the precision and accuracy of mercury sampling and analysis
methods '

Each of these areas is currently or will be undergoing further study by EPRI. EPRI also
acknowledged uncertainty regarding the long-term stability of the collected mercury under actual
landfill environments.”

E. Summary of Carbon Injection for Mercury Control at CFBs

There has been significant testing of and experience with carbon injection for mercury control at
MSW facilities. For the MSW application, carbon injection appears to be a promising
technology for effective control of mercury emissions.

Whether carbon injection technology for mercury control can be effective at coal-fired facilities,
particularly CFBs, is less evident. The limited EPRI information show some promise, but not
necessarily under the operating conditions expected at CFBs. In addition to uncertainties about
the potential effectiveness of the technology on CFBs, there are also uncertainties regarding the

precision and accuracy of mercury sampling and analysis methods available for measuring
emissions from coal-fired sources.

Finally, CBCP and EPRI are not aware of any existing public data on mercury emissions from
coal-fired CFBs, with or without carbon injection technology. As discussed in Section C of this .
paper, the inherent operating characteristics of the CFB technology at CBCP may act to limit




mercury emissions to very low levels where additional control may not be cost effective and/or
the precision or accuracy of test methods would not allow for an accurate assessment of control
efficiency.

Based on the remaining uncertainties regarding CFB mercury emission and carbon injection
control, CBCP is proposing a two-phased approach to analyzing the performance of this
technology at CBCP.

The purpose of the first phase of this testing is to determine the baseline conditions at CBCP and
to define a feasible Phase II carbon injection testing protocol. A combination of baseline mercury
testing at CBCP and analysis of ongoing research by EPRI or other organization will allow
CBCP to determine the best way to proceed with testing of carbon injection at CBCP, and if this
further testing is warranted or possible.

Phase II of the test program is to conduct a test of carbon injection technology at the CBCP
facility based on the protocol developed in Phase I. This test would, if feasible, either be done at
full scale or at pilot scale.

ITII. PHASE I TEST PROGRAM - BASELINE CONDITIONS

A. Phase I Purpose

This phase of the test program is expected to include a combination of emissions tests and ash
stream analysis. The purpose of this test phase is to produce a set of baseline data that will allow
CBCP and DEP to determine the feasibility of on-site testing and the best way to proceed. .

B. Phase I Test Plan

1.  Coal and Ash Stream Analysis - As stated in Section I.C above, the relative distribution of
bottom ash and fly ash in CFBs is different than it is for MWC facilities. The lower bed
temperatures and relative speciation of mercury in the fuel for CFBs versus MWC facilities
may result in a larger portion of the mercury remaining in the bottom ash stream. Therefore,
CBCP will propose to conduct sampling of the ash streams to assist in evaluating this '
possibility. In addition, the ash stream analysis can be compared to the coal analysis for
mercury to assist in determining (through mass balance) the fraction of total coal mercury
that remains in the bottom and fly ash steams after combustion.

2. Ash Stream Test Protocol - A protocol for sampling and analysis of the ash streams will be
developed in consultation with DEP. Sampling will be conducted to provide a
representative sample of each ash stream for analysis using standard sampling procedures
such as ASTM standard method D2234-76. A reputable laboratory will be contracted to
provide sample analysis and assistance with the sampling protocol.

3. Air Emissions Analysis - Air emissions testing of mercury will be conducted as part of the
Phase I program. Because of the design and operating conditions of the CFBs (see Section



I1.C), mercury emissions may be inherently lower than can be expected from other coal
combustion facilities. Very low emission levels would make the evaluation of the capture
efficiency of additional control equipment (carbon injection) difficult, especially on a
commercial scale facility with its inherent variability of gas stream concentrations at the up
stream and down stream flue gas locations. In addition, very low emissions without carbon
injection would make any additional expected control due to carbon injection less cost
effective.

4.  Air Emission Test Protocol - Selection of sampling and analysis procedures for determining
mercury emissions from the CFBs is an important factor for the Phase I investigations.
Because the CBCP Conditions of Certification require Method 101A or EPA Method 29 for
demonstrating compliance with the facility mercury emission limitation, it is anticipated
that one of these methods will be used for the Phase I testing. EPRI is currently undertaking
a detailed investigation of mercury measurement techniques and their validation. Final
selection of test methods will be done in consultation with DEP.

CBCP Expects to conduct at least three 2-hour test runs to characterize these mercury

emissions from the CFBs. CBCP anticipates this testing will take place in conjunction with

the initial facility compliance testing.

5. Phase I Test Report - The results of the Phase I testing will be detailed in a final Phase I test
report. The Phase I test report will include a detailed plan and protocol for Phase II testing.

IV. PHASE II TEST PROGRAM - CARBON INJECTION
A. Phase II Purpose

The purpose of Phase II of this test plan is to test according to the test protocol defined in Phase
1. CBCP anticipates that this testing could include either a full scale test of the technology on one
of the three CBCP coal-fired CFB units, or the extraction of a portion of the CFB flue gas as a
slipstream from the duct entering the baghouse into a pilot plant to be located near the baghouse.
The carbon injection technology would then be tested in the pilot plant.

B. Example Pilot Scale Test Plan Outline

During Phase I of this test program, CBCP will investigate the appropriate options available to
conduct a full-scale test of carbon injection on one of the CFBs. A full-scale test would involve
directly injecting carbon into the flue gas prior to the baghouse. Should the Phase I portion of this
test program determine that a pilot-scale test is more appropriate, the likely test program and
necessary test equlpment would be as follows: d

1.  Test Program
+ Baseline Runs - Extract a portion (about 100-200 cfm) of the CFB flue gas as a
slipstream from the duct entering the baghouse (see Figure 1). Operational conditions
should be allowed to stabilize. Check main stream duct and slipstream duct




3.

4.

concentration of mercury. Sample and analyze mercury levels after the pilot plant bag
filter. Carbon is not injected during these tests. Mercury is sampled and analyzed
using methods defined in Phase I of the test program.

Carbon Injection Runs - Carbon is injected at several preselected feed rates. For each
carbon feed rate, mercury samples are collected and analyzed for mercury content
before and after the bag filter.

Effect of Carbon Source - An additional set of similar runs are made with a different
brand of commercial activated carbon to evaluate if 51gn1ﬁcant1y different results are
obtained with different carbon sources.

Effect of CFB Load - The CFB unit providing the flue gas slipstream is run under
reduced load (e.g. 70% of full load) conditions. Flue gas temperature will reduce by
10 - 40 degrees F under these conditions. Baseline and carbon injection runs are
evaluated under these circumstances.

Test Equipment

o+

Slipstream Duct - A short, straight run of 2 to 3 inch diameter insulated pipe to
convey the flue gas slipstream (100 to 200 cfm @ 285 F) from the main flue gas duct
to the pilot plant bag filter. Gases should be drawn isokinetically from the main duct
so that the slipstream is fully-representative of the CFB flue gas. There should be no
sharp bends or turns in this piping.

Activated Carbon Injection System - Carbon storage/feed silo, surge hopper, carbon
metering and feeding subsystem, and injection into the slipstream.

Bag Filter - Design of the bag filter in the pilot plant should correspond closely with
the main baghouse design (air-to-cloth ratio, type of cloth, cleaning mechanism etc.)

Induced Draft Fan - An induced draft fan of adequate capacity will be required to
move the slipstream of flue gas through the pilot plant. '

Exhaust Stack - Clean exhaust gas from the bag filter shall be released to the
atmosphere through a short stack. -

Instrumentation and Controls (I&C) - Adequate I&C shall be provided to afford a safe
start-up, operation and shutdown of the pilot plant with minimal effect on the main
CFB facility. A concurrent sampling and analytical system is required to ensure
reliable sample and analysis at three points, with one at the slipstream extraction
point, one at the pilot bag filter inlet, and one at the bag filter outlet.

Precautionary Measures - Since activated carbon is finely ground combustible material, all
necessary safety precautions will be taken in the design and operation of the pilot plant.



5. Test Report - CBCP and the test contractor will prepare a test report detailing the
information and data relating to these tests.

IENSR Consulting and Engineering, “Cedar Bay Cogeneration Project Air Quality Analysis,” February 1993.
2Malcolm Pirnie, Inc., “A Report on the Mercury Control System for the Lee County Resource Recovery Facility,”
April 1993,

3Rule 17-296.416, F.A.C.

4Ibid.

5Malcolm Pirnie, Inc., Ibid.

6U.S. Environmental Protection Agency, “Estimating Air Toxics Emissions from Coal and Oil Combustion
Sources,” EPA Report No. EPA-450/2-89-001, April 1989.

TChang, R., Electric Power Research Institute, Others, “Pilot Scale Evaluation of Activated Carbon for the Removal
of Mercury at Coal-fired Utility Power Plants™
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ECEIVE
SN 10

Florida Department of
Environmental Protection

Marjory Stoneman Douglas Building
3900 Commonwealth Boulevard Virginia B. Wetherell

Lawton Chiles
Governor ' Tallahassee, Florida 32399-3000 Secretary

January 6, 1994

Mr. Barrett Parker _
U.S. Generating Company
7500 0ld Georgetown Road
Bethesda, Maryland 20814-1616

Re: Cedar Bay Cogeneration Project, PA 88-24

Dear Mr. Parker:

The Department of Environmental Protection has reviewed the
mercury testing protocol submitted by your company as
required by the conditions of certification. I am attaching
the comments of the Bureau of Air Regulatlon for your
consideration. I will inform Mr. Harley that I included
Method 29 in the Conditions based on a conversatlon with
Ramsey Chang of EPRI.

‘ We appreciate your providing this information to the
Department.

Sincerely,

7QQZWM4£ZZﬁ4 S. C:Lwébhl

Hamilton S. Oven, P.E.
Administrator, Siting
Coordination Office

cc: Mike Harley
Preston Lewis
Tom Atkeson

Printed on recycled paper.



. Electric Power . . _ 1 B ;
_ Research Institute Leadership|{p\X¢ience and Technolog
J A N _ ae

January 14, 1994

__DER
SITING COORDINATIOK.

Mr. Buck Oven
Florida Department of Environmental Protection

2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Dear Mr. Oven:

Scott Osbourn of Florida Power Corporation has requested that EPRI provide -
comments to the Cedar Bay Cogeneration Project Mercury Control Test Plan
and Protocol. I have reviewed the Plan and summarized my major
comments below: '

Part 11, Section C, Fuel Characteristics:

The form of mercury before combustion does not necessarily determine what

. it will be after combustion since mercury is expected to react with gas phase
chemicals at high temperatures. The majority of mercury emitted from MSW
plants is ionic mercury, not elemental since municipal waste is typically high
in chloride content. The chloride reacts with elemental mercury during
combustion and is emitted as mercuric chloride.

Mercury emissions from coal-fired power plants is normally in the range of
1 to 15 pg/Nm3 rather than the 20 to 135 pg/Nm3 discussed.

Part IT], Section B, Phase I Test Plan:

It would be useful to include samples of baghouse ash (either directly from
the bags or from the baghouse hopper) in the various ash samples to be
obtained to get an overall mercury mass balance and an estimate of whether
the baghouse is removing any mercury. '

- Method 29 is preferred over 101A since there is a potential for speciating
mercury with 29 (although not validated). EPRI has also been refining
Method 29 and has detail updated procedures. It is of utmost importance that
any contractor selected for the sampling and analysis work has prior
experience and is thoroughly familiar with potential problems.

Headquarters: 3412 Hi_IIview Avenue, Post Office Box 10412, Palo Alto, CA 94303, USA e (415) 855-2000 ® Telex: 82977 EPRI UF e Fax: (415) 855-2954"
Washington Office: 2000 L Street, NW, Suite 805, Washington, DC 20036, USA e (202) 872.9222 ¢ Fax: (202) 296-6040



Mr. Buck Oven
January 14, 1994
Page 2

Part IV, Section B, Test Program:

It is not clear how Phase I results would determine whether pilot or full-scale
carbon injection tests are appropriate. Full-scale testing is normally preferred
over pilot-scale if testing costs are similar. However, it is possible that total
vapor phase mercury emissions at this particular site might be very low. If
mercury concentrations are <1 pig/Nm3, there may not be any need for carbon
injection testing since it would be difficult to determine control effectiveness.
It is also highly unlikely that mercury concentrations at these levels are of
any concern. :

It is also recommended that if carbon injection tests are conducted, activated
carbon samples containing collected mercury be collected and the long term
stability of mercury in the collected ash be assessed. Various procedures to
achieve this are possible and can be obtained by referring to earlier EPRI
publications.

I hope these brief comments are useful to you. Please do not hesitate to call
Scott or me if you have further questions.

Sincerely,

Ramsay Chang, Ph.D.
Project Manager, Particulate Control
Air Quality Control -

RC:nl
RC.9750.L

¢ Scott Osbourn, FPC
Ralph Roberson, SAI
Lee Zeugin, Hunton and Williams
George Offen, EPRI ' '
Winston Chow, EPRI
Ian Torrens, EPRI
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Florida Department of

'E 'C_i'.l::m £

TO: Buck Oven
THROUGH: Clair Fancy 4

FROM: Mike Harley d£%g

S:Tﬁ‘!& uD\ " ;.:" A e T

DATE: December 21, 1993
SUBJECT: Mercury Stack Testing Protocol - Cedar Bay Cogeneration
Project

We have reviewed the mercury testing protocol that was subnitted

: by U.S. Generating Company.

General

The Department should review and approve each phase (Phase I and
Phase II) of the test program to ensure that statistically wvalid

‘data is obtained and important variables are not overlooked. For

example, the protocol only mentions the influence of flue gas
temperature in passing. The influence of flue gas temperature is
one of the elements that must receive prominent attention in this
study.

Test Methods

We do not know how.or why EPA Method 29 was placed in the Site
Certification or the original PSD permit. EPA Method 29 is a
proposed EPA method which has not been adopted by the Department.
The Department has adopted EPA Methods 101 ‘and 101A for mercury. A
permittee who wishes to use EPA Method 29 in lieu of one of the
adopted mercury methods in Rule 17-297.400, F.A.C., must obtain
approval to use an alternate sampling procedure. Such approval
would be unlikely since EPA Method 29 is still " a
proposed/conditional method and several errors have been found.

EPA Method 101 has ‘a significantly lower limit of detection and
better precision than EPA Method 101A. But, there is a strong
possibility that the flue gas from the circulating fluidized bed
units at Cedar Bay will contain interfering agents that affect both
EPA Method 101 and EPA Method 101A. The interfering agent For EPA
Method 101 is sulfur dioxide which can prematurely deplete the
iodine monochloride in the sampling solution. The interfering agent
for EPA Method 101A is oxidizable organic matter which can
primaturely deplete the potassium permanganate in the sampllng
solution. ,

Considering ﬁhe potential interfering constituents of the flue
gas, we recommend the use of EPA Method 101A for the initial
testing. If the results of the sampling are at or below the minimum




ya

TO: Buck Oven
DATE: December 21, 1993
PAGE: Two

detectable level then the source testing should be repeated using
EPA Method 101.

Bampling Locations

EPA Methods 101 and 101A are isokinetic test methods that
require the use of traverse points located in accordance with EPA
Method 1 or 1A. All of the ducts need to be large enough in
-diameter to permit the use of traverse points located in accordance
with either EPA Method 1 or 1A, preferably EPA Method 1. = The
proposed 3" size for the slip stream duct is too small to allow
isokinetic sampling of the duct using traverse points established
pursuant to either EPA Method 1 or 1A.

All of the sampling ports should be located at least 8 diameters
downstream and 10 diameters upstream of any bend, expansion, or
contraction in the stack or any visible flame. It may be necessary
to extend the length of the slipstream duct and the baghouse stack.

In addition, the slipstream duct needs to be located at a point
which will ensure that the slipstream will be a representative
aliquot of the main flue gas stream.

cc: M. Hewett
M. Costello
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Cedar Bay Generating Company,
Limited Partnership '

FILE COPY

July 7, 1994

Mr. Hamilton S. Oven

- Siting Coordinator

Florida Department of Environmental Protection

3900 Commonwealth Boulevard

Tallahassee, Florida 32399-3000 File No.: 6.3.26.2

RE: CBGC Carbon Injection Testing Update and Request for Concurrence

Dear Mr. Oven:

The Cedar Bay Generating Company, Limited Partnership (“CBGC) is pleased to provide your
office with an update concerning CBGC’s progress in planning the carbon injection testing. In
addition, as described below, CBGC requests concurrence from your office on the appropriate
baseline concentration level that would trigger phase two testing and on the proposed testing
schedule.

Carbon injection testing is required according to Section II.A.2.c. of the Conditions of
Certification. As you may recall, CBGC proposed a two-phased approach, which was approved
by your office on January 6, 1994, for conducting this testing. During the phase one testing air
emissions, fuel, and ash will be sampled for mercury and mercuric compounds, in order to
provide a set of baseline data. Upon completion of this testing, CBGC will review and analyze
the data to determine whether there is a potential for measuring the effectiveness of carbon
injection. CBGC believes that a baseline of 3.00 or more micrograms per cubic meter of exhaust
gas would demonstrate the potential for measuring the effectiveness of carbon injection. If the
potential exists, CBGC will continue preparations for phase two testing. However, if the
potential does not exist, phase two testing will not be conducted. '

Compliance Testing Results

Initial mercury emissions compliance festing was conducted on the exhaust gases from each of
CBGC'’s circulating fluidized bed (“CFB”) boiler using EPA Method 101A. Results from these
two hour test runs indicated very low mercury emission rates, ranging from less than 0.06 to 9.49
micrograms per cubic meter of exhaust gas. The average mercury emissions rate from all runs
was found to be 2.48 micrograms per cubic meter of exhaust gas. These results, summarized in
Table I, and all other CFB boiler emissions were determined on June 28, 1994, to-be in
compliance with the emissions limitations given in the Conditions of Certification.

m— {1/ :@_
e & 5 o

7500 Old Georgetown Road « Bethesda, Maryland 20814-6161 + 301-718-6800 » Fax 301-718-6900



July 7, 1994

Page 2
CFB Boiler CFB Boiler CFB Boiler
Baghouse Baghouse Baghouse

Run 1 2 3
1 <0.07 9.49 1.03
2 <0.06 irrecoverablel 1.45
3 <0.08 2.25 2.04
Average <0.07 5.87 1.51
TABLEL MERCURY EMISSIONS IN MICROGRAMS PER CUBIC METER OF EXHAUST GAS

As stated in CBGC’s test protocol, there are several reasons why the coal fired circulating
fluidized bed boilers could be expected to inherently have very low mercury emissions. The
initial results, particularly for CFB boilers 1 and 3, contain emission levels that would make the
task of determining whether there is a potential for measuring the effectiveness of carbon
injection difficult, if not impossible, to perform. Based on findings presented to the DEP on
June 29, 1994, by the Mercury Task Force of the Florida Electric Power Coordinating Group,
Incorporated, CBGC suggests that phase two testing not be required should mercury emissions
from phase one testing demonstrate a concentration of less than 3.00 micrograms per cubic meter
of exhaust gas. CBGC understands that the Electric Power Research Institute (“EPRI”)
presentation during this meeting documented that other independent variables could cause
fluctuations in the test results that would mask differences in mercury emissions caused by
carbon injection control.

" Phase One Testing

As mentioned in previous correspondence, phase one testing is scheduled to commence the week
of July 25, 1994. Barring unforeseen delays, phase one testing should be complete within the
180 day timeframe given in the Conditions of Certification. During phase one activities, air
emissions, coal, and ash will be analyzed for mercury and mercuric compounds. Air emissions
sampling using EPA Method 101A, as requested by DEP, will be conducted by personnel from
Air Consulting & Engineering, Incorporated (“ACE”), while concurrent with air emissions
testing, coal and ash samples will be collected during the test period by CBGC personnel,
thoroughly mixed with other similar samples, and analyzed by an independent laboratory in
accordance with EPA Method 7471. A copy of ACE’s testing protocol has been sent to your
office for review.

i Note that sample 2 from CFB baghouse 2 was irrecoverable, as the sample container was dropped and the sample

%




July 7, 1994
Page 3

Because the initial compliance testing showed that exhaust gases from CFB boiler baghouse 2
had the highest mercury emissions, CBGC plans to conduct phase one testing on CFB boiler
baghouse 2. CBGC also plans to double the test run duration time from two to four hours per test
run. Results from phase one testing are expected within forty-five days of test completion.

Phase Two Testing

After reviewing comments from DEP and EPRI, CBGC has changed the phase two testing
protocol from pilot to full scale testing. Should the phase one testing results warrant phase two
testing, CBGC has located a manufacturer of carbon injection systems who can supply a
temporary system and sulfur-impregnated, activated carbon within eight weeks of notification to
proceed. CBGC plans to issue that notification upon determining that a potential for measuring
the effectiveness of carbon injection exits.

Based on recommendatlons from EPRI, CBGC has selected three carbon injection rates, rangmg
from approximately 4 to 40 pounds of carbon per hour. Should phase two testing be required,
CBGC plans to conduct it after emerging from the planned fall outage, which is currently
scheduled to end around November 10, 1994. Allowing phase two testing to proceed then would
enable CBGC to install and to test the carbon injection system while maintaining electrical ‘
production during the peak summer season. CBGC trusts that this schedule is acceptable and*
asks for your office’s concurrence.

Should you or your staff have questions or comments concerning this update or CBGC’s
proposed schedule, please contact me at (301) 718-6937. '

Sincerely,

Somet i

Barrett Parker
Environmental Specialist

BP/mm

cc: RPace, RESD
C. Kirts, FDEP. -
C. Fancy, F DEP
J. Stallwood, CBGC
J. Garvey, CBGC
J. Kelly, CBGC

l
S
@

A



APPENDIX D

PHASE [ QUALITY ASSURANCE RESULTS



Appendix D
Phase | Quality Assurance Results

Reference Method 101A Compliance

Mr. White monitored the ACE field testing team during the air emissions testing and
completed a reference method checklist to assure ACE compliance with EPA Method
101A. He concluded that ACE properly followed the method with no observed
exceptions. Mr. White’s test summary letter and reference method checklist are provided
in the attached documentation.

Quality Assurance Sample Results

Table 1 provides the results of the analysis performed on the Phase I quality assurance
samples. Certificates of Analysis for the coal and fly ash audit samples are also provided
in the attached documentation, along with a letter that discusses the audit results for the
impinger spike samples from Mr. White. In his opinion, the samples “demonstrated
excellent precision and acceptable accuracy at 122 and 126%.” The range reflects the
current level of precision of the test methods.

Since Savannah analyzed the fly ash sample on a dry basis, the mercury content of the fly
ash audit sample has been corrected to 5% moisture.

PHASE I AUDIT SAMPLE RESULTS

pinger 3.0 g 3.66 ug
Solution 1
Impinger PPB 3.0 ug 3.74 ug 126%
Solution 2
Coal Sample Savannah | 0.138 pug/g 0.11 pg/g 80%
Fly Ash Sample Savannah | 0.141 pg/g 0.12 pg/g 88%
Field Blank Results

The test program included several types of blank samples to assess mercury contribution
from the sample media as well as matrix interferences.

A field bias sampling train blank was prepared prior to initiation of emissions sampling. In
order to determine the potential effect of the sampling train on emissions results, sampling
train equipment was fiéld-assembled; the probe was sealed; the sampling train was
connected to transport equipment; the train was placed on the stack sampling platform for
a prescribed time; the train and transport equipment were leak checked; and the train and



sampling equipment underwent routine sample recovery procedures, as if emissions had
been sampled. During individual emissions test runs, absorbing solution and deionized
water blanks were collected in the field and analyzed. Standard laboratory blanks were
also collected and analyzed with each batch of samples.

Analysis of the field bias sampling train blank indicated the presence of 10.7 ug of
mercury. Since this blank value was significant when compared to the test results, CBCP
requested a reanalysis to verify the blank value. This reanalysis, performed on September
15, 1994, confirmed a blank value of 10.7 ug of mercury. This amount of mercury could
be attributed to various factors: residual contamination in the sample train glassware;
laboratory or field contamination; or a matrix interference. The field blank value was not
subtracted from the reported values, consistent with EPA Method 101A.

Ambient air was drawn into the sample train for only a brief time in order to leak check
the sample train. Therefore, CBCP believes it is unlikely that the field bias sample was
due to ambient mercury contamination near the stack platform.

If mercury in the field bias sample resulted from residual contamination in the sample train,

this contamination would have been removed by the collection of the field bias sample

itself. Collecting the field bias sample included rinsing and cleaning the sample train after
it was brought down from the stack platform. Therefore, the subsequent test runs, which

~ were conducted using the same sample train, would not have been affected by any residual
contamination contained in the sample train prior to the field bias test.

Finally, because an analysis of the absorbing solution blank yielded a mercury value below
the method detection limit, it is unlikely that a contaminated absorbing solution is the
source of the mercury in the field bias sample. However, it should be noted that the
absorbing solution blank sample was collected in the field on Friday, July 29, 1994 and the
field bias samples were collected on Wednesday, July 27, 1994. The absorbing solution
used for the field bias blank on Wednesday was prepared separately from the absorbing
solution analyzed as a blank sample on Friday. Wednesday’s absorbing solution could
have been the potential source of mercury in the field bias blank. If indeed Wednesday’s
absorbing solution were contaminated, this contamination could have caused a high bias in
Run I’s test results.
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1004 PERIMETER PAHK DRIVE
SUMEE
MORRISVILLE, NC 27560

®» 918-380-7410 » FAX: 919-380-7130

LETTER REPORT
August 22, 1994
Mr., Stephen Platisha
SBP Associates
3914 Randall Avenuc ,
Mioneapolis, MN 55416 3

Subject: Letter Report - Mercury Audit Results (Project No, 10783-001-001)

Dea.l' Mr PlaﬁSha- _.‘__ -_:.,_._:,_.::{:. :,-. -_fa_ ' .’:.f:'-,::ff s <y ' a , e ‘ fred .. -,'7]
The purpose of this correspondence is to provide final summary of the external audit results.
WESTON has received verbal notification from Dr. Charles Simon of ACE regarding the
results for the impinger spike samples, The following is a brief description of the procedures
for the preparation and dehve.ry of the spxkant

: The spiking solutlon was prepared ﬁ'om a standard stock of 1000 ppm (ug/mL) mercury in -

‘ solution. The solution was prepared by dituting 300 ul. of the stock solution to 100 mL to ’
yield a spiking sohrtion concentration of 3.0 ppm. All procedures were catried out in the

laboratory by qualified technicians using Class A glassware. The solution was shipped to the

field by Federal Express for receipt on July 29th. Two samples were prepared by pipeting

a known volume (1.0 mL) with a Class A pipet, into 100 mL of potassium permanganate

solution, The reported analytical results should be in the range of 3.0 micrograms,

Telephone dtscusmons with Dr. Simon indicated the results to be reported at 3.66 and 3.74
total micrograms. The samples demonstrated excellent precmon and acceptable accuracy at
122 and 126%. If requested, an aliquot of the remaining volumc of the original splkmg
solution w111 be sent to ACE for additional analysis. , E

I have included a fax copy of the certification page for the mercury in coal standard, You
already have the certification page for the mercury in flyash sample T gave to you in the field,
Please contact me if you have any quesnons of other teduucal concerns,

Smcerely,

ROY F. WESTON, INC,
Michael O. White :
Senior Technical Manager

cc:  B. Parker, US Generahng Company
‘ Enclosure (l) L
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COMMISSION OF THE RUROPEAN COMMUNITIEB

COMMUNITY BUREAU OF REFERENCE - BCR

612 922 4426:% ¢/ 4
v.2

N'as. 324, 316 and 327

CERTIFIED REFERENCE MATERIAL

CERTIFICATE OF ANALYSIS

BCR No. 181
COKING COAL
Masé¢ fraction based on dry masa Na. of
Clement ‘ sacepted W1
- Conitied valus (V) UnceMainty {2) of '(';;m’
¢ 3483 my/p 217 mg/g 1A
H 540 ma/g 406 mg/o 11
N 178 mo/g 404 mg/g 9
L¢]] 1.38 mg/g » 0.08 mg/g )
A 177  uglg £13 ap/g 20 -
Cd 0.08Y /e & 0.003 pg/g 11
Hy " 0138 ug/g & 0.011 ug/g 1
PFd 459 elg * 0.8 W0 10
Be 118 upl/o » 008 paso "
v 120  Je'a £04  yoly 10
In 84 /g w08 ol 19
Ha 0.138 m/y L ool Mg
v Valuss based on dry mage Ng.of
Prapatty Eccepted Bste
Cantifled value(') Ungentainty () o v(c;’u e
Agh pontent ‘
{1SQ 1171) (%) 188 g/ka & 02 q/kg 8
Gross ealarfic valye W43 MJ/kg & 0.08 MJ/kg $

(') PA/E value In the unweightad masn of the makns Of p seceptod @te of mauits,
() Tho uheerteinty 1o axpredted a3 tha 5% confidente interval. It /s applicabls whan the reterence metarial i Yaed for

calidration purposes.

(M) Year of lszue 1878: tonfirmed 1987,

When the rafsrence material [s wesd to 84950 the perfermance of 8 method, the wsar shouid cefar ta the resgmmendations
la'd down in tha 1ast chaptar (imstructions for uae) of the certificatian report.

DESCRIPYTION OF THE 8AMPLE

© The matariai is In powder form (particle site: 63.212 Lm) supplied in 8 9adled hard glgse ampaule Wnde! Argan. Gns ampaule

containg ippr. 20 g,

Bryeasls, Dedember 1584
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National Ingtlitute of Standards & Uechnology

Uertificate of Analysis

- Standard Reference Material 1633b

Constituent Elements in Coal Fly Ash

This Standard Reference Material (SRM) is intended for use in the evaluation of analytical methods for the
determination of constituent elements in coal fly ash or materials with a similar matrix. SRM 1633b is a bituminous
coal fly ash that was sieved through a nominal sieve opening of 90 um (170 mesh) and then blended to assure
homogeneity. A unit of SRM 1633b consists of 75 g of powdered material.

The certified values for the constituent elements are given in Table 1. The values, except for Hg, are based on
measurements using one definitive method or two or more independent and reliable analytical techniques.
Noncertified values for a number of elements are given in Table 2 as additional information on the composition of
the material. The noncertified values should not be used for calibration or quality control. Analytical methods used
for the certification of this SRM are given in Table 3 along with analysts and cooperating laboratories. All values
are based on measurements using a dry sample weight of at least 250 mg.

NOTICE AND WARNING TO USERS

Expiration of Certification: This certification is valid for 5 years from the date of shipment from NIST. Should
any of the certified values change before the expiration of the certification, the purchaser will be notified by NIST.

Stability: This material is considered to be stable; however, its stability has not been rigorously assessed. NIST will
monitor this material and will report any substantive changes in certification to the purchaser.

Use: A minimum dry sample weight (see Instructions for Drying) of 250 mg should be used for analytical:
determinations to be related to the certified values on this Certificate of Analysis. -

To obtain the certified values, sample preparation procedures should be designed to affect complete dissolution. If
volatile elements (e.g., Hg, As, Se) are to be determined, precautions should be taken in the dissolution of SRM
1633b to avoid volatilization losses.

Statistical consultation was provided by S.B. Schiller of the NIST Statistical Engineering Division.

The overall direction and coordination of the analyses were under the chairmanship of R.R. Greenberg of the NIST
Inorganic Analytical Research Division.

The technical and support aSpect§ involved in the preparation, certification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 . Thomas E. Gills, Acting Chief
June 22, 1993 . : Standard Reference Materials Program

(over)



Instructions for Drying: When non-volatile elements are being determined, this material should be dried to
constant weight before using. Recommended procedures for drying are: 1) Vacuum drying for 24 h at ambient
temperature using a cold trap at or below -50 °C and a pressure not greater than 0.2 mm Hg (30 Pa); 2) drying for
2 h in an oven of 105 °C. Samples of the dried material weighing at least 250 mg should be used for analysis.
When not in use, the material should be kept in a tightly sealed bottle. Volatile elements should be determined on
an as-received basis, and corrected to dry weight. Correction should be based on a separate determination of
moisture, using one of the above drying procedures.

Source and Preparatlon of the Material: The fly ash was supplied by a coal fired power plant and is the product
of Pennsylvania and West Virginia coals. It was selected as a typical bituminous coal fly ash and is not intended
as a fly ash from a specific coal or combustion process. The material was air dried, sieved, and blended for 24 h,
before being placed in a series of bulk containers. X-ray fluorescence and inductively coupled plasma atomic
emission analyses were performed on ten grab samples taken from the bulk for a preliminary homogenelty
assessment before proceeding with bottling the material in 75 g units.

Analysis: The homogeneity of the bottled material was assessed by X-ray fluorescence spectrometry and
instrumental neutron activation analysis, using selected elements as indicators. In some cases, statistically significant
differences between samples were seen, and the variance due to material inhomogeneity is included in the overall
uncertainties of the certified values. The estimated relative standard deviation for material inhomogeneity is less than
1% for those elements for which homogeneity was assessed, except Th, for which material inhomogeneity was
estimated to be 2%.

Certified Values and Uncertainties: The certified values are weighted means of results of two or more independent
analytical methods, or the means of results from a single definitive method, except for mercury. Mercury
certification is based on cold vapor atomic absorption spectrometry measurements performed at NIST. The weights
for the weighted means were computed according to the iterative procedure of Paule and Mandel (NBS Journal of
Research 87, 1982, pp. 377-385). The stated uncertainty includes allowances for measurement imprecision, material
variability, and differences among analytical methods. Each uncertainty is the sum of the half-width of a 95%
prediction interval, and includes an allowance for the systematic error among the methods used. In the absence of
systematic error,a 95% prcdlcuon interval predicts where the true concentrations of 95% of the samples of this
SRM lie.

2-




' . Table 1. Certified Values

Element wt % Element
Aluminum 15.05 + 027 Arsenic 136.2
Calcium 1.51 + 0.06 Barium 709
Iron 778 %+ 023 Cadmium 0.784
Magnesium 0.482 + 0.008 Chromium 198.2
Potassium 1.95 + 0.03 Copper 112.8
Silicon 23.02 + 0.08 Lead 68.2
Sodium 0.201 + 0.003 Manganese 131.8
Sulfur 0.2075 + 0.0011 Mercury 0.141
Titanium 0.791 + 0.014 Nickel 120.6
Selenium 10.26
Strontium 1041
Thorium 25.7
Uranium 8.79
Vanadium 295.7
Table 2. Noncertified Values
Element mg/kg Element mg/kg
: Antimony 6 Phosphorus 2300
' , Bromine 2.9 Rubidium 140
Cerium 190 Scandium 41:
Cobalt 50 Samarium 20
Cesium 11 Tantalum 1.8
Dysprosium 17 Terbium 2.6
Europium .41 Thallium 59
Gadolinum 13 - Thulium 2.1
Hafnium 6.8 Tungsten 5.6
Holmium 3.5 Ytierbium 1.6
Lanthanum 94 Zinc 210
Lutetium 1.2
Neodymium 85
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Table 3. Analytical Methods Used for Certification Analyses of SRM 1633b

Element Certification Methods
Al INAA, XRF
As FIA-HAAS, INAA
Ba ICP-MS, INAA
Ca ICP, INAA, XRF
Cd ETAAS, IDTIMS
Cr FAAS, INAA
Cu FAAS, ICP-MS
Fe INAA, XRF
Hg : CVAAS
K FAES, INAA, XRF
Mg ICP, IDTIMS
Mn FAAS, INAA
Na FAES, INAA
Ni ETAAS, ICP
Pb ETAAS, ICP-MS
Rb FAES, INAA
S IDTIMS
Sb ETAAS, INAA
Se ) FIA-HAAS, INAA
Si GRAYV, XRF
Sr FAES, INAA, IDTIMS
Th ICP-MS, INAA
Ti INAA, XRF
U ’ ICP-MS, INAA
\Y% ICP, INAA

ID-TIMS - Isotope dilution thermal ionization mass spectromelry, mixed acid digestion.

ICP-MS - Inductively coupled plasma mass spectrometry; mixed acid digestion.

INAA - Instrumental neutron activation analysis.

XRF - Wavelength dispersive X-ray fluorescence on fused borate discs.

ICP-AES - Inductively coupled plasma atomic emission spectrometry; mixed acid digestion.

ETAAS - Electrothermal atomic absorption spectrometry; mixed acid digestion.

CVAAS - Cold vapor atomic absorption spectrometry.

FIA-HAAS - Flow injection analyses - Hydride generation atomic absorption spectrometry.

FAAS - Flame atomic absorption spectrometry; mixed acid digestion except for Au, leached with HBr-Br,.
GRAYV - Gravimetry; sodium carbonate fusion.

Most information values were determined by INAA only; P was determined by ICP-AES and XRF, Tl was
determined by ICP-MS, and Zn was determined by FAAS and ICP-AES.
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Rajananda Saraswati
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Thomas W. Vetter
Robert D. Vocke
Robert L. Watters, Jr.

Participating Laboratories

JoAnne Delles, Howard Kanare
Construction Technology Laboratories, Inc.
Skokie, 1L 60077 '

Paul Briggs, David Siems
U. S. Geological Survey
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MANAGERS DESIGNERS/CONSULTANTS  919-380-7410 » Fax 919-380-7130 LETTER REPORT

August 15, 1994

Mr. Stephen Platisha
SBP Associates

3914 Randall Avenue
Minneapolis, MN 55416

Subject: Letter Report - Technical Oversight Cedar Bay Cogeneration Project
Phase I - Mercury Emissions Testing (Project No. 10783-001-001)

Dear Mr. Platisha:

This Letter Report summarizes the results of the observations performed at the Cedar Bay
Cogeneration Facility (CBCF) located near Jacksonville, Florida on July 27 through 29.

In general, all testing observed was performed in accordance with the EPA Reference
methodologies required for the program. The field test team was experienced and competent
at the procedures used. The equipment, designed and manufactured by ACE, proved to be
reliable for the most part. The technical team operated in a conscientious and professional
manner throughout the program.

Répresentatives from the City and State were onsite for much of the testing and offered
guidance and recommendations for completion of the program.

WESTON appreciates the confidence you have shown in our capabilities by requesting our
services. Please contact Jim Serne or me if you have any questions of other technical
concerns.

Sincerely,
ROY F. WESTON, INC.
Piohad 0. 00 Letr

* Michael O. White
Senior Technical Manager

cc: B. Parker, US Generating Company
Enclosures (2)



MANAGERS DESIGNERSCONSULTANTS

LETTER REPORT
TECHNICAL OVERSIGHT DURING
PHASE I MERCURY TESTING

SCOPE OF WORK

WESTON was contracted to perform observation of mercury testing at the outlet to the control
device on Unit 2 at the Cedar Bay Cogeneration facility located in Jacksonville, Florida. The
testing was performed by Air Consulting and Engineering, Inc. (ACE) from Gainesville,
Florida. A total of three runs, each 4-hours in duration, were performed in accordance to the
requirements cited in EPA Reference Method 101A. Process stream samples (coal, bed ash
and fly ash) were also collected on an hourly basis beginning one hour before the start of the
flue gas testing and continuing for one hour after the completion of the flue gas testing.

SCHEDULE OF EVENTS

Setup was completed on the moming of Wednesday July 27th. One 4-hour run was
performed on each day (Wednesday, Thursday and Friday). A pretest meeting was held on
Wednesday. The demobilization was completed on Friday afternoon. All staff were offsite
Friday by 1900 hrs.

Wednesday, July 27th

The pretest meeting was attended by representatives from WESTON, U.S. Generating
Company, ACE and the facility.” The intent of this meeting was to outline the program
objectives, schedule, assign responsibilities and address any technical questions. The
personnel in attendance included: Michael White-WESTON, Steve Platisha-SBA Associates,
Inc., Barrett Parker-U.S. Generating Company, Steve Neck and Tom Bartley-ACE, and
several representatives from the facility including Vic Bailey (Control Room Supervisor),
Jim Butler and Lee Atkins (process stream samplers). Process operational conditions were
defined and communication mechanisms between the test team and the Control Room were
established.

WESTON discussed the general requirements of the sampling procedures to be performed.
Clarification was sought regarding the use of an unheated Teflon line from the exit to the filter
to the inlet to the impingers. The meeting was temporarily interrupted while this issue was
discussed over the phone with a member of the state regulatory agency, Mr. Jeff Winter.
Following a short discussion and clarification on Method 101A specifications, Mr. Winter
approved the use of the Teflon line. The field crew was instructed to collect a field bias
blank, and appropnate method blanks prior to the field sampling. WESTON also provided
ACE with copies of the Observer Field Checklists and dry gas meter auditing instructions.

No other major technical issues were discussed during the pretest meeting.

Cedar Bay Cogcucration, WESTON No. 10783-001-001
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ACE completed the dry gas meter audit between 1030 and 1130. The results of the audit
showed the ACE meter to be within 2 percent agreement. This was well within the
recommended 5 percent difference. The ACE test crew was prepared for testing by 1145,
Process stream sampling began at 1200. The flue gas sampling began at 1300. All flue gas
testing for the first Run was completed at approximately 1730.

The were some initial concerns over maintaining an effective seal at the sample port. This
was a difficult task due to the high negative pressure (-24 in H,0) and long probe length
(about 13 foot). Eventually a polyethylene plate was fabricated to assist in a more complete
seal. This was further enhanced through wrapping the probe with port rags.

The Observer raised a question over the consistent probe traverse pbint markings. At the
conclusion of the run, the exact points were identified and it was agreed the probe would be
re-marked to more clearly identify the points. No major data qualioty impact was suspected.

The run was completed within the isokinetic ratio requirements of +10%.

The sample recovery procedures were also observed. No major deviations from the method
requirements were noted. The analyst was careful to use appropriate safety ware (gloves and
glasses) while handling the sample train components. A very slight buildup of particulate was
noted on the filter. Small particles, that may have been port scrapings, were also noted.

Overall, no significant problems were encountered during the preparation, collection and
recovery of Run 1 samples. '

Thursday, July 28th
Run 2 started at 0900 and was completed by 1306. No major problems or deviations were
noted during this sample run. The WESTON Observer raised a question regarding probe
heating capability towards the end of Run 2. The construction and insulation of the port made
it difficult to assess the actual probe temperature. All filter temperatures were within method

requirements. The Test Team agreed to perform a thorough inspection of the probe heater
and replace the probe if deemed necessary. .

The run was completed within the isokinetic ratio requirements of +10%.

No major problems or technical issues were encountered.

Friday, July 29th

Run 3 started at 0932 and ended at 1721. Several problems were encountered during the
sampling that resulted in delays during the test day. The Test Team changed the sample probe

Cedar Bay Cogeacration, WESTON No. 10783-001-001
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before the run started. A replacement probe was cracked during site setup. The final probe
was fully functional with sufficient heat and leak checked before the sample run.

Shortly into the sample run, testing was halted to repair a heater box temperature circuit.
Shortly after the heater box was repaired, testing was further postponed due to thunderstorms
and lightening events. The sample train was sealed properly heated and impingers iced
during the test delays.

No further problems were encountered during the third sample run. The run was completed
within the isokinetic ratio requirements of +10%.

On this sample day, WESTON provided a series of quality control samples to SBA and the
Test Team. One NIST sample of trace elements in coal flyash was provided, along with a
European standard coal sample. Each of these samples were of known mercury content. The
Test Team received an impinger mercury field spike. This was accomplished by adding 1.0
mL of standard solution to a volume of 100 mL of impinger solution (potassium
permanganate). The spike was prepared in the laboratory and shipped to the field. Results
of the QC analyses are not yet available.

SUMMARY

The staff provided by ACE to perform the mercury testing appeared thorough and capable.
The trailer and equipment were adequate for the job. The minimal amount of delay time
encountered that was attributed to the field crew (only one significant delay in three days of
testing) was a good-indicator of ACE’s technical abilities.

The sample duct configuration (vertical sampling through a three-foot nipple and into a nine-
foot duct) required skillful maneuvering of the long glass-lined probe. The weather conditions
and access to the sample location also contributed to the difficulty of the job.

WESTON observed all leak checks and the majority of all other sample train setup, operation
and recovery procedures to ensure the collection of valid, representative samples. To the best
of their ability, the Test Team appeared committed to meeting all project requirements in a
cost effective and quality conscientious manner. In the judgement of the WESTON Observer,
all samples were collected in accordance to the method requirements and should be considered
valid and representative of the source tested. -

Cedar Bay Cogeneration, WESTON No. 10783-001-001
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INSTRUCTIONS FOR USE OF ENUVIRONMENTAL PROTEZTIDN AGENCY
-HETHOD S ORY GAS NMETER PERFUORMANCE TEST DEVICE

i

All procadures raferred ta are from cevised Mathod S published in the
Federal Register, Uclume 12, Number 1860, Part II, Thursday, August 18,
1877, pp. 41776-41782 and rafsrancaes contained therain. This ravised
methad shauld be adhersad to in all details in the use of this quality
assuranca perfarmancse davica.

JUIPHMENT: The participant in this study should possess the following

equipment, including the performance test device supplied by EFA.

Juantity ' [tem
1 NMethod S/Scurce Sampling Meter Bax
1 Stopwatch, prefgrably calibrated in decimal minutes
1 Thermometer, ambient range
1 Barometer. [F wunavailablae, call nearest Natiocnal Weather Service

and rasquest the ABSOLUIE barocmetric prassura. (Caorrected far
temperature and acceleration due to grav;tg, but not corrected faor
altituds.)

1 Parfaormance Test Devica. A calibrated flow.orifice haused in quick-
cannact coupling and idaentified with an angraved threa-digit serial
number.

WARNING: THE DEVICE MUST NOT BE OISASSEMBLED UNDER ANY
CIRCUNSTANCES. Use these devices at room temperature.
'OCEDURE:

1 Calibratign of Vacuum Gauge - The vacuum pressure gauge an the meter
box must ba calibrated in the range of use (11-22” Hg) against a
standard (Hg Mancmeter) to ensure accurate_ results.

=4 Remcove the performance test device from its case and insert it into
the gas Lnlet quick-caonnect coupling an the source sampling meter
box.

3 Turn the pcmér to the meter box on and start the pump.

kS Adjust thae coarse flow rate ccnttcl valve and the fine flow rate
cantrol valve tc give a reading ‘of 18” Hg Cvacuum reading).

CAUTION: The vacuum reading must he accurate and stable for the
test period.

S Allow the grifics and source sampling meter box to warm up for 4S

minutes with Flow controls adjusted as described in Step 3 before
starting quality assurance runs.




PROCEDURE .

8

(continued)

Make triplicate quality assurance runs. Faor each run, recard
initial and final dry gas metac valumes, dry gas meter inlet and
cutlet temperatures, internal arifice pressure drop (4KH), ambient
tampaerature, and barometric pressure. Run duration shauld be
slightly greatar than 15 minutes. The faollowing procedura is
recammended. Fifteen minutes after a run i{s started, the
participant watches the dry gas meter needle claosely. As the nesdle
reachas the zera (12 o’clock) pasitian, the pump and stopwatch are
stopped simultanscusly. The dry gas meter vglume and time are

recaorded.

This complete run procedure is performed three times to provide the
required triplicate quality assurance runs.

Calculates the carrected dry gas volume for each run using equatisn
S.1 of the ahava-refersnced Method 5. For each replicata, record

- the carrected dry gas velume in dry standard cubic meters, the

sampling time in decimal minutes, the barometric pressure in mm Hg,
and the ambient temperature in degrees Celcius.

NOTE 1: If you calculate dry gas valume in English Units, use the

following conversian factor to gbtain the volume in metric units:
lcum= 0.02822 cu ft

NOTE 2: If ycur stopwatch is not in decimal minutes, be sure to
cdnvert (e.g. 1S minutes 20 seconds is reported as 15.33 minutes).

After recording the requested dataza on the encleosed data sheet,
rsturn the data sheet and the parformance tast device to:

—_— .. €
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APPENDIX C-1 Page 1 of 23
OBSERVATION CHECKLIST FOR REFERENCE METHODS
1-5, 5a-5f, MM5, 8, 12, 13, 17, 101, 10la, 102, 104, and 108 .
Facility: Cecar g‘“fr Ca?g«d"\m Location: _ e ~Jacksuvdf FL
Source: Unte & Sampling Location: fabre. Filkr outlek
Test Team: AcE Team Leader: Stve MNeck -
wed. tri
Test Date Interval: 7/ 27 /949  to__ 1 735 794
Observer: Michael White Affiliation: _  WE STon

A. Sketch of sample location (if different from pretest report). Include:
duct dimensions, location of disturbances and ports, X-section showing

sampling points. Torview I x 1oy "
SIDE . ) 4 10 =numvte ﬁ;mf’,/fg)(t
L )
L = £ =t g \ 7 © ports
‘é)lé_ % o ! . )
Aoy 31 Age RYoruds/om
o ] .
T \ \)59(1(!:\5 H<¢,+ to ‘~’~$t
Fan g __, ~;-\~G;" _S+r;v2'w\7 O.U‘H,\kuagd -~
P > s 3 K Uo""'K\.v.
B. Stack or duct condition: §f§: of §_’ S Uyt .
~ K
1. Material of construction: Brick ; Concrete ; SS :
' carbonsteel _ v~ : other
2. External corrosion Nowg
3. Leaks Nore  alyvicvg
_ \\
4, Internal corrosion UMKnac%b[
5. Cake or pile up of particulate in sampling port area _ Aot Scen~
removed before test thaija\ cleaw , :
6. Insulation Mete | / ﬁb«;(ng H thickn\eSS 3)!*5 Cﬂ%vmi) .
7. All ts accessibl ues -
ports access e Ye _ —

8. Nipple: 1D b in

Length A 4! 35.5 msuns

Capped Hamac

Flush with inside wall __vMKwoum
Corrosion or particulate cake ;
removed before test Clhge d tesls fran

0O A0
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Duct dimensions: Round diameter —
rectangular L [O6 W _ 6. ¥
equivalent diameter

Facilities for movement of sampling train:
Monorail - Skateboard and rail _ ~

Other Manurl Mol — \wyticof év’{’Pwt With  Saw -horgea

Method 1, 1A sampling points:

1.

Distance from nearest upstream disturbance: : in., ft
| diameter.

Distance from nearest downstream disturbance: in., fc
A | diameter.

Number of sampling points required: __ Q9 ; actual R4 posks

Ports and points at sampling location:
Circular: No. of ports 44% a , points/port

Rectangular: Grid configuration _ o/ No. of ports b
Points/port _4__ Points located centroid of area s

First and last traverse point for ducts
>24 in. diameter 21.0 inch from wall e ok yes; _no
12-24 in. diameter >0.5 inch from wall AN yes; ___ ____ mno

Cyclonic flow verification, <£20°: ; : average. -null

point angle.
Method used

Method 1A small duct (4 to 12 in. equivalent diameter). Does
standard pitot tube/sampling probe configuration meet the

requirements of Figure 1lA-1l. A@ﬁ% Yes No
If not, then are the minimum distance met: Yes No
£ w
T rp T T IT TN
o

— M W

Diagram of sampling/flow measurement location

Describe velocity profile of sampling plane.
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Method 2--Velocity: .
v

1. Pitot tube: type "S" , standard , CP

2. Type S pitot tube complies with construction requirements 4es
(Note: check configuration as part of probe (see G-5)).

3. Measurement gauge: manometer _v___, magnehelic _— range(s) °2—‘o
scale division(s) . Has gauge proper sensitivity for -
p range being measured 472 .

4. Have magnehelic gauges been calibrated against manometers _ /%

5. Static pressure determination:
a. Type S pitot tube openings parallel to gas flow __a/4
b Static pressure tap '
c. Manometer type: inclined , U tube _ v reauicd
d Fluid: gauge oil , water , mercury b

6. Temperature measurement: thermocouple on probe v
temperature readout Az 1t4d

Method 3--Dry Mol Weight, Gas; Diluent Concentration;

1. Multipoint / , single point — , integrated bag

grab sample __ v~ _ , other , type of bag

type of probe Ss tp Fellan .
2, Pump: One way squeeze bulb -~ , diaphragm v

other , sampling rate LPM Squeeze/min:

3. Configuration of bag in sample train:
Prior to pump (i.e., M106 train) »/n
After the pump (i.e., M-3 train)

4, Is there a particulate filter in line Mo

5. Type of condenser Konoctoot $lask

6. Analysis: Orsat fr C0a , Fyrite -~ ,
instrumental vt & 2
from bag line from stack

7. Reagents: Fresh oK Expiration date wuk.

8. Fuel Bitommons F, Range Bubumpnevs 1688~ 1339

Expected F, Ranges

Anthracite/Lignite 1.015-1.130 Natural Gas 1.600-1.,836 _
Bituminous 1.083-1.230 Wood Bark 1.000-1.120 .
Distillate 0il 1.260-1.413 Municipal Garbage 1.043-1.177

Residual 0il 1.210-1.370 Other.
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Analytical audit (when audit gases are available)

1. Audit cylinder supplied by

vendor

audit bag supplied by

vendor

2. Sample introduced into analyzer:

3. Audit results

from cylinder ____ from bag ___

Low conc

nN/A

High conc,

Nfa

a, date of last analysis

b, evlinder No.

c, audit pas (es)

d. balance gas

e. cylinder construction

f, cvlinder pressure before audit

g. cylinder pressure after audit

h, measured concentration % CO,
actual (tag) concentration % CO,

audit accuracy %

allowable accuracy &

(pass) (fail) audit

1, measured concentration % O,

actual (tag) concentration & CO,

audit accuracy %

allowable accuracy %

(pass) (fail) audit

measured concentration & CO

actual (ta concentration [of0]

___audit accuracy $%

allowable accuracy %

(pass) (fail) audit



Actual Accuracy = Actual Conc

Method 4--Moisture:

Page 5 of 23

d C . -
Measure onc Actual Conc, % 100

3

1. Estimate of moisture: g‘?(’-‘"ws dke
2. Procedure to be used: condenser wh‘«

~wet bulb/dry bulb - , other
3. Preliminary run: conducted pJ/A

, impinger set _—

Method 5--Particulate:

, estimated

1. Calibration sheets to be submitted prior to test:

nozzle E.MB , orifice v ., DGM S
S i p—

thermocouple/thermometers
filter ID and tare weights N/A

, pitot tube Wbdaﬁ,

, magnehelic gauge __ ~N/% |

[

other —

a. If sheersfiot available, contact EPA Task Manager for authori-
t)rA 'z on to proceed. Authorization to proceed: yes , No
Date

Time Task Manager
b. If no DG ibration sheets, but "Y" and HR@ valves are on
‘Qlﬁ con - proceed with field orifice/DGM audit. "Yc" must be
thing + 3% of valve before tests are to commence,
2. Nozzle: des-ign botameod , material S5
3. Probe: heated v , water cooled __ Ao

4. Probe liner: borosilicate _ v

stainless steel —_— , Inconel 600 __ —

PTFE — , other —

5. a. Pitot tube, nozzle, thermocouple, integrated Orsat line, proper

, length

configuration and separation (>3/4" separation)

f.w.ftdolc a5 vibneged

, quartz —
, Incoloy 825 _—

1x f&

oK

Bottom view: Showing minimum pitot-nozzle separation.
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b. Condition of probe assembly Gocgepbpbl «
Particulate collection temperature required:

a. Subpart N/a

b. Probe temperature: , 320 i' 25°F, <£320°F,

other a4<Z.z" °F

c. Filter box temperature: -250 % 25°F, 320 + 25°F, <320°F,
other 487 °F ‘

d. Gas filtration temperature measured at back of filter
holder: 250 + 25°F, 320 + 25°f, <320°F, 346 *a5 °F

e. Other M iolh vy

Run time/minimum sample volume required ¢ hvs 'IL"]‘-t

a. Applicable subpart or method NA

b. Minimum sample volume required /"/“ ds.cf, dscm

c. Minimum run time required 249 minutes

d. Total number of points =1 actual

e. Minutes per point o minutes

f. Total run time actual _X*0 .minutes

Number of impingers: A Fovr , condenser no
Impinger medium: _KmMwnoy , volume in each impinger ‘_’:ﬁf‘i&
Drying medium: Silicagel: v , Drierite ) |
Veight J’Y:.;Olﬁ beamm

Barometer: aneroid: v : , mercury —

Calibrated against: _UPK 4 obsvitr  BF cosiskant with woativy shhions:

Airport: 1location P’/"\ , PB AL __, in. Hg sea
level or station elevation ft, Sampling location
elevation ft, Aft ,Ain., Hg

(0.10 in. Hg/100 ft )

Control c.bnsole:

Manufacturer: AC 3 Model No.

a. Unit No. , orifice AH @ Meter "Y"

calibration date




3 \S U~ pressure.
év) > J$> Final: DGM reading ft3 Temp *F BP in. Hg
ARV Ll
y}qza,/ Initial: DGM reading ft3 Temp °F BP in. Hg
a\t
Net: V, = ft3 Avg T, = °F + 460 = °R
¢ .10 [0.0310 (mn + 60y | /% _ 10 0.0319 ¢ ) | 172
c VvV BP ( ) ( )
Y = 0.97 ¥ =
c
1.03 Y =
Criteria: 0.97 Y L Y. £1.03 Y, system meets exceeds
Units not meeting this criteria should be considered questionable .
and corrective action initiated. Contact EPA Task Manager.
11. Nomograph/calculator check: ,.sat ?((&ymé

Page 7 of 23

b. Condition of sampling equipment: S2ogned aud

Palorioatrd I?;p AcE , Suffciedt M u:cr.PEwb(ﬂ.

c. Dry gas meter field check:

Operate metering system for 10 minutes at the AH @ value.
Record the volume metered, DGM temperature and barometric

a. Nomograph:

If AH@ - 1.80, TM = 100°F, $H,0 = 10% Py /P, = 1.00,
C = (0.95)

If C = 0.95, TS = 200°F, DN = 0.375, Ap reference = ____ (0.118)

Align 4p = 1.0 with AH = 10; and lock nomograph set p = 0.01

Read AH (0.01) Nomograph o.k.

b. Calculator:

Calculate AH/Ap using the\following equation:

s P
2—’; i 846.72 cp2 AH @ ((P—s; £

2
) de a - Bwl)
) Mg (1 - B, ) + (18B_)

(Tm
(%

D 4
n
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Parameters for calculator check
Item Dimensions Given Calculated
Orifice meter coefficient, AHQ@ in. H;0 1.80
Pitot tube coefficient, C dimensionless 0.84
Abs. stack pressure, Pg = PB + Pgy in. Hg 29.96
Abs., meter pressure, Pp,+ PB in. Hg 29.92
Abs. meter temperature, T, = t, + 460 °R 560 -
Abs. stack temperature, Tg = tg + 460 ‘R 760
Dry molecular weight, M,, 1b/1b-mole - 30
Moisture content, B,, = %H;0/100 dimensionless 0.10
Exact nozzle diameter, D, in. 0.375
Average velocity head, A4p in. H;0 0.1
. K factor = AH/Ap 13.24 ( )
4H calc for Ap 0.1 in. K;0 1.324 ( )

r‘!f%&r*:ron Mo AN

Calculator equation set-up o.k.

12. Nomograph/calculator setup:

pot fcv-Forwué 91 s byver

a. H@ = C, correction factor if Co = 0.85 + 0.02
Cp = Cp2/0.852 = CpC
P, = C Factor x C,C = C
Pp = __ K Factor: Ap ref = i — calc. constant
Tp = Average Ap = : '
Tg = 4H calc.
My - . Nomograph set up o.k.
M - Calculator set up o.k.
C Factor '
Dn desired , Actual in.
13. Cooling system, impinger _ < condenser , close
coupled ; separate with umbilical line T:zfl,, heated ,
unheated o 1o oL ol () wE
14. Impinger contents (1) KMa0y (2) KMnoy (3) M1V (8Y silies s§£

15. Silicone grease Q?ht

16. Filter medium type $443$3wr; Filter No. on filter #/A  Yes

17. Cyclone and flask used (optional) )

18. Filter holder: Borosilicate glass Yrs , Other

Filter support:

Glass frit with silicon rubber gasket

Stainless steel screen

Tk ljn $rt

Other

, Blass frit -

, Neoprene rubber gasket ___

V}tpws O-Van




19.

20.

21.

22.

23.

24.

Additional requirements for methods:
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Brushed: Nylon bristles —Eé*ﬂﬂ“' , Other Tiflon

Sample containers: glass /_, amber V _, clear Y Be He
polyethylene , Teflon , Other

Cap liner: Teflon v , Other

Petri dishes: polystyrene t%bA , glass , polyethylene ,
Other

Acetone: vendor A{/h , catalog No.

type , lot no. , density,

container , blank value % (should be
<0.001%)

Distilled water Ac € lp/av} AL ),

102, 103, 104, and 108

1.

|

Method 5a. Asphalt processing and asphalt roofing industry.

a. Sample gas temperature at exit of filter holder maintained
at 108°F + 18°F (42 + 10°C).

b. Borosilicate glass sample bottles with Teflon cap liners

c. Glass probe liners

d. 1,1,1-trichloroethane (TCD) reagent grade blank <0.001%

Vendor , Catalog No.
Lot No. , Density

e. Cyclone and flask used

£. Silicone grease TCE resistant

B- Probe, cylinder, filter holder and impingers rinsed
with TCE

h. Note if any color or film in impinger catch

Sa-f, MM5, 8, 12, 13, 17, 101, 1014,

Methods 5b and 5f. Nonsulfuric acid particulate matter.

a. Gas temperature at probe exit and filter holder exit shall
be maintained at 160°C + 5°C (320°F + 25°F).

Method 5c. To be added when promulgated.
Method 5d. Positive pressure fabric filters.

a. Method 1 siting criteria are usually not amenable.
Use procedures as delineated in Section 4.1.2.




b.

C.
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Short stack: Extension added
Egg crate straightening vanes installed

Min. sample time 240 min

5. Method 5e

Min sample time 120 min

a.
ﬂ‘k b. Min sample volume to be collected 2.55 ______ dscm, 90 _____ ds;f

c. Gas temperature exiting filter holder 120 # 14°C (248 #+ 25°F)

d. Impinger collection medium O.1N NaOH

Recovery

a. Glass sample bottles

b. Glass funnels

Rinse probe, nozzle, front of filter holder with water. Do
not brush , Separate sample

Subsequent to step ¢ rinse, brush with acetone, separate
sample '

Measure liquid volume or weight at all three impingers.l Rinse
three times with 0.1 N NaOH. Place rinsings and impinger
contents in same sample container.

Use new acetone free impingers for each run. Do not reuse
acetone washed impingers from previous runs

6. Method MM5

a.

b.

Txt'h

Protocol followed: ASME dioxin _- _, SW846 0010-SV
1. Minimum volume required £fe3, M3

2. How calculated, i.e.,

-3
100

MDL = Analytical MDL in ng
% = % used for analysis of final sample

M’ = MDL ng x —— x % x % - (. ) ¢ L ) ( 1 ) ( - ) -

;:R/IOO = § recovery
C = ng/m expected in dry flue gas
M3 x 35,31 = ft3 - x 35.31 =



al& (

7.

ks

o\

2.

AH@
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Run time required min

Run time = .

M

1/2
_ . \1,2 P
(Aﬂ_ggmpl;nz) x 0.75 dscfm x ( 228 (%) '§')
| 29.92 T
=0 min

vmstd

1/2 1/2 ‘
) com [3 )] L

( )

Tn = estimated meter temp =

AH@ = AH@ of meter console =

P, = PB + PST = + -
AH - estimated AH average =

Vpstd = volume required = “fe3

d. Umbilical between filter and condensor: length ,
heated to 120°C (250°F) , Teflon lined
glass close coupled .
e. Filter gasket is Teflon
f. All connections grease free
Method 8. H;S0, Mist, SO; and SO,.
a. Reagents
1. Isopropanol 80% passes KI test
2. Hydrogen peroxide 3% , 6% ., 10%

b. Sampling train

1.

Fossil fuel fired steam generators

a. Heated filter at 320°F between probe and first
impinger

,‘ b. Glass fiber filter between first and second

- d. Sample rate <1 cfm

impingers.

c. Glass lined probe heated to 320°F
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2. Sulfuric acid plants.
a. Glass lined probe heated to prevent
condensation
b. Glass fiber filter between first and second
9\& impinger :
c. Sample rate <1 cfm
c. Impinger module
Impinger No, Type Medium Volume /wt
1 Standard GS  80% IPA 100 mL
rj\a 2 Modified GS  H,0, 100 mL
3 Standard GS H;0, 100 mL
4 Modified GS . Empty = = = ce--e-
5 Modified GS Silica gel . 200 gm
. d. For moisture determination impingers are weighed prior to and
Pl after each run : '
e. Post test

1. After final leak check, drain ice bath and purge the train
with SO, free air for 15 min at average flow rate .

2. Sample recovefy
a. IPA and filter between impingers in same
bottle . Rinse probe and front FH
with 80% IPA and add to container.
b. Second and third impinger content collected.
Separately , together

Rinsed with distilled water

Method 12 Lead. Same as M-5 with the following additions:

a. Impinger medium, 0.1N HNOs

b. Filter same as for M-5 with assay for Pb

c. Borosilicate glass containers

d. Probe, nozzle and front half of filter holder rinse with
O.IN HNO3

e. Impingers and connecting glassware rinsed with 0.1N HNO;

£. Filter and 0.1N HNO; blank collected
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Method 13 Fluoride. Same as M-5 with the following additions: .

a. Filter location: between probe and impingers ,
between impingers 3 and 4

b. Filter support screen: between probe and impingers; must be
20 mesh stainless steel screen

c. Filter:

1. Between probe and impingers DO NOT USE GLASS FIBER
Whatman No. 1 ; membrane filter ,
type must withstand up to 275°F,
(135°C)

2. Low F blank: determined prior to test program
(£0.015 mg F/cm?) g filter.

3. Meets collection efficiency of 95% DOP 0, 0.3 um
4, Between impingers 3 and 4 must be Whatman No. 1

d. Filter box temperature--hot enough to prevent condensation on
filter but not to exceed 248 + 25°F (120 + 14°C)

e. Sampling rating not to exceed 1 CFM (281 pm)

f. Impinger medium: distilled deionized water, low F
blank

E. Recovery

1. Sample bottles--DO_NOT USE GILASS, must be either
polyethylene , polypropylene

2. Probe and impingers rinsed with distilled deionized
water

3. Impinger catch/rinse and probe rinse combined .
separate

4, Filter: recovered separately ,
added to probe wash , added to impinger

catch and wash samples

5. Blank filter and water collected:
. Combined , separate

0. Method i7 Instack Filter.

a. Filter holder: stainless steel a , Blass

b. Glass fiber filter: MAT __ __  , thimble _____, type
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Leak check and train after in stack filter holder with nozzle
plugged and preheated in gas stream for at least 5 min.
Retighten if necessary to pass leak check.

1. Filter holder temp. stabilization time min

2. Leak check at stack temp. ‘ o.k.

Filter holder instack at all times during sampling
(Note: Must not be out of stack at point nearest port.)

Check cross section blockage by filter holder probe assembly.
Criteria <5%. Actual : )

Area of probe and filter holder with nozzle and pitot tube at
duct centerline = PA , duct area, DA =
Percentage blockage = PA/DA x 100 = of stack

Temperature operational limit--do not exceed limit set forth
in applicable subpart, e.g., Subpart BB recovery boiler--400°F

(205°C) Subpart , temperature

11. Method 101 Mercury from chlor-alkalai plants.
: (Checks are the same as Method 5 with the following additions:)

1.

9‘* 3.

Precleaning: All glass train components rinsed with 50% HNOs,
tap water, 0.1 M ICl, tap water, distilled deionized
water _«s stked by AE

Glass components required: probe __7 , sample

containers [ , impingers and connections ,
‘funnel v , graduated cylinder ~ , wash
bottles (Teflon optional) e .

Impinger contents: 1, 2, and 3. 100 mL 0.1 M ICl
4., Silica gel .




12.

14.
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4, Recovery . ' .

a.

ok b.
C.

d.

Recovery area free of mercury contamination

Rinse probe with 2-50 mL portions of 0.1 M ICl

Rinse entire train with DDI water (<200 mL)

Blanks collected

Method 101A. Particulate and gaseous mercury from sewage sludge
incinteration.

a. Sampling train as M-101. /

b. Absorbing reagent 4% KMnO, w/v in 10% H,SO, v <£“Jf}

c. Precleaning--all glass components rinsed with 50% HNO;, tap
water, 8N HCl, then distilled deionized water O~ uu; -
Prior to each run KM nOy DT rins- pnuft‘o tacl Yo

Same qlase vare each ron

d. Impinger absorbing reagent volumes _ 57, (20, (+> mE

one 50mlL, two 100 mL, Run 1 __ﬁ:_, Run 2 v~ , Run 3 _« .
e. Recovery:
1. All glass sample bottles and graduated cylinders precleaned
as above, prior to and between runs _ Y<¢ .
2.  All components rinsed with 250-400 mL 4% KMNO, _ye< .
3. If brown residue on impinger walls, rinse with 8N/HCl
Rinse added tv—impinger Tomtents _ Ket sspvois
Foont held f frerly
4., Filter placed in sample bottt/s and 20-40 mL KMNO, added
Run 1 v ,Run2 _ v =~ |, Run 3

Method 102 Hydrogen Streams

a. Velocity reading converted from hydrogen to air stream

b. AH reading corrected from air to hydrogen

Method 104 Beryllium
(Checks are the same as those for Method 5 with the following

additions)

1. Précieaning: All glass components acid (1:1 V:V, HCl:water)
soaked for 2 hours. If glassware is out of use for more than

2 days between runs, repeat precleaning
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2. Glass components required: Probe
Filter holder , Graduated cylinder
Funnels , Sample containers
{\ .
F)I 3. Recovery: Enitre train rinsed with water and acetone

15. Method 108 Arsenic.

1. Gas stream temp. exit filter holder 250 + 25°F.
2. Recovery 0.1N NaOH--wash probe and impingers.
3. Polyethylene/polypropylene sample containers.

16. General notes:




Facility _ctlar bay Cosgxc(d'\‘w\
L 2- e

Source v P
Sampling Location Fabor Hiter oullet
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Process Conditions Eoll ol
1. Test Run Observations Date
—-— clbxo{’fﬁ M(GRA VJ'IEN9>.W\> 'H\ak?&w\ '7/3“1 7/)$ 7/‘;7
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 2 3 4
Test team run code No. %

1, Train set up filter ID P N* "’/’4
filter weight »ln N /a /4
filter checked for holes nO - .-
filter centered =~ -~ -
nozzle no. E-Ae) =3 .25
nozzle clean yes Yo YS!
nozzle damaged (in.) NO $O :‘éﬂr-"-"’
nozzle undamaped ok oK oL
probe liner clean L) j¢5 yes
probe markings correct -atasend | == €S s
probe heated along i /P P s R PP PP e
entire length ; At 13 | 13 (Y
impingers charged s 2% 1<%
impingers iced 1eg 525 :és
meter box leveled ’3@ 3¢5 15
pitot manometer zeroed - 3¢S ——
orifice manometer zeroed - ye; -
filter box or holder at temp. | A¢e A2 YCS
all ball joints lightly

greased = - ws Yoo
all openings capped Jes Y5 v e
2. Train leak check LC_CFM ~~ Pass Yoass
at nozzle: initial (R) VAC in.H¢ - ‘s -
(£0.02 cfm @ 15 c_ - -~ - - -
in. Hg initial. jintermediate (R) VAC -~ -— -
Intermediate and LC -- - -
final at highest intermediate (R) VAC == s - =-
Vacuum during Lc ~- ~- -
test run.) intermediate (R) VAC - - = -~
Conduct for final (M) LC [adn ad pass
1l min VAC — -~
3. Pitot lines leak initial positive line (R) ~= PZYTN g-\"‘/
check: negative line (R) - = P~ % 1] [ il
(hold 3 in. H,0 '
on manometer for final positive line (M) =~ P45 -
15 sec.) negative line (M) -— pass -
' pitot tube undamaged Yeo 4o i k2
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Date
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 2 3 4
Test team run code No.
4. M-3 bag initial leak check (M) line cleek
Tedlar bag: should hold 2 to 4 in. H;0 :
pressure for 10 minutes or ok ok K
zero flow meter reading on
continuous evacuation or - - - -
Completely fill bag and let
__stand overnight--no deflation. P/A r/a n/k-
M-3 sampling train check:
M-3 config. initial (M) oK o0& ok,
(should hold )
10 in. vacuum final (M) _—— - - -
for 1/2 min.) - - - -
M106 config.
zero flow ~N/A ~/a w4 -
Purge sample train with stack gas ok~ (-1 | ok
Constant rate sampling lpm /A of oK.
5. Clock time test started Al tims ap profimds A
(743)(738)(  )( ) port start p 1306 o 020 L 0952

! Wi v end 3 Yusios oyde | o798
(f7)Cw)(C )( ) port start Alsdo 240 1219

2 Wy w2 ' end ~1420 10 |13 ~—
(Vu)(ss)( )( ) port start ~iq2e oo - =

©h v end - 1590 nde -=
(oA () 3( ) pert stare ~ 15 lisppasen [ —~

¢ _ES ¢3 _end 1599 hpspage |~

(%a)(3f~)( )( ) port start (510 |riorste | - =
E £ _end ~ b0 138w - =
CYed (44 )( ) port start reto iotFEe i - -

6 _€f ¢) end ActvA 1 T2 o (v |76
Net sampling time minutes 240 20 Afs
Minimum sampling time of o4P minute met Mes i ukis ekl

6. Dry gas (ot ) ( ) ( ) ( ) port initial | —- - = - -
meter final o= -~ ==
volume: (wa) ( ) ( ) ( ) port initial -~ -- -

final - o - -
ey ( ) ( ) ( ) port initial - = -~ - -
final ~ -- =
i)y ( ) ( ) ( ) port initial -— - - -
final - = -- - -
{$7)y > ( ) (¢ ) port initial -- -- el
final - - - - -
) ( ) ( Y ( ) port initial - - -~ - -
final - - i - -
Net sample volume ft
Minimum sample volume of dscf

collected
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Date
R = Recommended Test Test Test Test]
M = Mandatory Run Run Run Run
1 2 3 4
Test team run code No.

7. Train operation Nozzle changed during :
during run run - NOT ALLOWED uee “wes s
pitch and yaw of probe o.k, s o Yes
nozzle not scraped on nipple Béin. aieple - Jifficsk ;a_‘j Je o yeo
effective seal around probe-3a4in'.diffeslE | < ger 425
probe moved at proper time 4eS yés 925
probe heated oK~ - - ges !
calculator constants or nomograph changed .- ’
when TS and/or TM changes significantly oK o A,
average time to set isokinetics after : _
probe moved to mext point Min L¥.o | &lminl <l rin
Average values: ' —_
impinger temperature <68°F afan ok ok
'XAD Module <68°F » /o /e /A

robe temperature: 250 + 25°F, 320 +
25er. °F a | e | vin
highest meter vacuum in Hg ~ra ~ 1% ~3
Post filter gas stream temperature
250°F + 25, <320°F, 320 + 32°F, g | W | - ~(a
Filter box temperature
320 + 25°F, 250°F + 25, <320°F, °F a_ ok O~
circle one
stack temperature 3350 B KO
barometric P taken and value 39.17 | at44
was probe ever disconnected from
filter holder while in stack? Po No 2]
was filter changed during run? Ao No ro
" Check on sample volume collected per point
or port 2o »o no
was silica gel changed during run? po No AD
was any particulate lost? Ao No it

Accurate Ap oK Ok, oK

reading or AH_ ok oK ok

setting of meter temperature og oK. ol s

stack temperature o e -
meter wvacuum oK OK ak
time per point o€ oK oL
jmpinger temperature o oK OKR
filter box temperature oK o~ ox
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. : . Date

R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 2 3 4

Test team run code No.

8. Post test: - All openings sealed Ok o) &
- _recovery area clean sheltered oK (14 13
- filter handled with gloves, forceps [oI-= ok -~
- petri dish sealed, labeled N/fA 2 [A /0/14
-_any sample lost draes [Aon# AL
- _color of collected water, soln. £ KMAOY | KrAdy
- _opacity of collected water, soln. dork | dark Aavcks
- water measured mlL gms A0 A 200 B0
- silica pgel weighed, net gms - X ~ 5o ~So
- condition - color 4003 jesé.v Py
$ spent 75" 25 ey
~-_probe cooled sufficiently e halid 3¢S “s$
- nozzle removed and brushed . Gt 7 wl%
- _Dprobe brushed 6 times 2 x N ‘-'126- Cues ~,'1‘9
- nozzle brushes clean by b 1e5 - -
- wash bottles clean Kyt wm 2o lok bay 909 xS yes
. - _acetone clean - S I n/a | Afa plA
- M-8 15 minute purge p [ N/~ MIA
- water/solution clean 1S | Yo }29
- blank taken:; acetone, water,K other ves ves qeo
Probe brush and extension clean, : ‘1@" Het A5
Sample containers: (Clean Yye? _ o ¢
’ Capped Les &s e
Labeled age Jabe e 205 925
Sealed Fuflon Lo ‘ '\\e'/jr) #/ff wolyrs
Liquid level marked 4% b3 Vs
Filter : Color of material li':_,kt- bam lghtt |l
Material thickness Minor | minor ps
Probe Wash Color of 1liquid KMady | Kkmaty | KMA O
Color of particulate KM | Mo mv-‘-(
Amount of particulate Mivor | ponoe P

—— — - .

9. Post test Orsat Analysis of Initial (M)
integrated bag sample Orsat
analyzer - Analyzer leak check
(levels should not fall below Final (M)
cap. tubing and not more than

0.2 mL {in burrette for 2 min,)

Orsat s les: ach bag analyzed 3 times - = -
 8.CO, agrees within 0.2% -~ - - ——
% O, agrees within 0.2% N/ A N/A /8

% CO aprees within 0.2 & rpla | Na N/A

Analysis at end of test. Orsat analyzer po pu
‘ , checked against air (20.9 + 0.3) “{ ,J/ N/ﬂ
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Date .

R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 2 3 4

Test team run code No.

Orsat Analysis: €O, 8 Pot caded| A — - - -~
0% -— ) .-
CO% - i —
Fo ={20.9 - & 0,) - .- -~
(3 €O, — .- -
Fuel |l - -= .=
F,range for fuel - - -~ -=
Orsat analysis wvalid - -~ -
Orsat solutions changed
when calculated F,
exceeds fuel type range "‘))A' 'J/A' "7/“
10. All samples locked up ve7 b b3 ued
. 1l sampling components clean and sealed yey '?a q¢5
1]l data sheets submitted to observer U o yes 5‘7
- Orsat DA /A A
- Run sampling data sheet : ¢ v e> 1<%
- Particulate recovery oA | N8 /A
- Process data N/~ Nia »lA
- Charts ‘ o~ Nln I
- Calibration sheets ¥:13 yes ya.5
Observer signed and dated all data sheets Qe ) o
- - Visible emissions evaluation conducted ' .
by M-9 and sheets submitted IJ/A' “/A wfa
Opacity, averape M-9/transmissometer N4 rfa PR

Run_Isokinetics calculated by team or observer 229 12 Moy

Run Isokinetics % 2% b -] _/e3
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Check on volume pulled per port or point

Pot caleolatid ‘sy ObLservey

1/2 172
AR 29.92 ™ + 460
(—AH@) (0.75 dscfm) 528 (PM " H/13.6) (6 min) = £t

Meter volume end
Meter volume start

Net ft3 .
Sample ft3 approximately calculated ft3 Yes , No

1/2 11,2
1. F—] (0.75) [M —  min - £e3

528

N

(0.75) min = ft

28 —— — e

=3 -l

v

i ]1/2 rzg,g ] 71,2 3

1/2 -
(0.75) |2

\O

1/2 3
-_ _ _ _min = ___ ft

o
N
(o]

1172 3
min = ft

(0.75)

12
5. [ (0.75)

- 12 - ~1/2
0.75) |%22 min = £ed

1
’_‘
~
N
T L
)
U\l'\O
N
[« 3 Ve
N
—

1/2 3

min = ft

— 1
N
\O
\O
N

]

'7
w
N
o

\O

- 12 - ~1/2
0.75) |22:32 min = £e3

11/2 3
min = ft

i 1/2 -
177 0,75y [2222

“1/2 | 1/2 ‘
[ (0.75) 29,92 min = £es

11./2 1172
[ / (29,92 / i} £

10. (0.75) 528 min
.

- 2 o 9y 1/2 |
11. ] 0.75) | 222 ] ain = £t
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- J. NOTES: Care should be taken, when sampling for organic compounds, to

follow stringent quality control guidelines to avoid contamination of the
sample and sampling train. Take note of any occurrences which could bias

the sample in any manner.

Include: (1) General comments; (2) Changes to pretest agreement with
justification; (3) Any abnormal occurrences duri;ﬂg test program.
(Additional page(s) attached: Yes ____, No )
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APPENDIX E

UNIT 2 OPERATIONS DATA



CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 27JUL %4
COALFLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSED/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOWI1B MSTMFX1B TGBEO0O1 U2AI541X U2AI543D 00047921

TIME KLBH KLBH MW INWC DEGF - ACFM

00:10 85.294 658.96 284.23 4.750 350.70 42.904

00:20 85.269 662.86 284.79 5.020 353.60 41.962

00:30 85.107 664.07 285.32 5.330 350.10 39.747

00:40 85387 - 665.19 285.13 5.360 349.20 40.787

00:50 85.205 © 665.18 285.70 5.650 350.50 41.327

01:00 85.471 666.08 286.16 6.020 350.60 41.337

HOUR1 - eeee eemee e e m————-

AVERAGE 85.289 663.72 285.22 5.355 350.78 41.344

01:10 84.911 661.82 285.13 6.340 351.20 40.742

01:20 84.937 661.06 284.46 6.750 343.70 40.468

01:30 84.850 660.02 284.43 7.040 348.30 39.874

01:40 85.049 660.62 284.51 7.500 349.60 39.724

01:50 84.804 658.29 283.93 7.840 352.60 39.176

02:00 84.805 657.03 283.55 8.210 353.80 38.579

HOUR2 ------ e mmeem e e e

AVERAGE 84.893 659.81 284.33 7.280 349.87 39.761

02:10 84.911 654.93 283.68 8.580 357.60 38.152

02:20 84.486 654.65 284.27 9.000 355.40 38.345

02:30 83.551 651.34 282.29 9.250 349.00 37.728

02:40 80.632 622.87 278.23 8.800 350.00 32.363

02:50 80.589 630.49 278.73 8.850 348.30 33.551

03:00 80.453 625.59 271.59 9.300 347.20 32.872

HOUR3 ------ . prmmem mmemem emeaem e

AVERAGE 82437 639.98 280.80 8.963 351.25 35.502




03:10 79.967 614.55 275.09 8.950 347.90 29.983

03:20 78.949 618.73 275.05 8.970 355.10 28.620
03:30 78.929 624.56 275.46 9.140 358.30 28.458
03:40 78.821 620.29 27487 9.320 353.40 27.156
03:50 78.186 623.29 275.40 9.560 349.00 27.980
04:00 76.135 609.55 273.89 9.460 341.30 25.500
HOUR4 ---- = - L e e R
AVERAGE 78.498 618.50 27496 9.233 350.83 27.949
04:10 76.082 - 609.79 274.42 9.690 339.80 26.740
04:20 76.237 609.44 273.97 6.420 343.10 27.389
04:30 76.036 608.68 273.87 5.460 347.10 27.533
04:40 76.070 - 609.67 - 273.85 5.500 352.80 27.785
04:50 76.291 609.63 273.64 4.670 351.70 27.503
05:00 77.921 623.56 274.99 3.100 359.10 29.961
HOURS - = e meeee- e
AVERAGE 76.439 611.79 274.12 5.807 348.93 27.819
05:10 81.395 640.65 278.42 3.410 368.50 33.187
05:20 83.978 663.42 - 281.07 3.650 370.50 37.181
05:30 84.291 667.73 282.25 3.900 363.40 37.021
05:40 84.544 665.44 280.07 4.050 361.80 36.045
05:50 86.473 669.51 279.49 4.520 365.70 35.785
06:00 87.518 6717.16 280.87 4.900 361.60 36.885
HOUR6 - = —eem meees e e e

AVERAGE 84.700 663.98 280.36 4.072 365.25 36.017




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 27 JUL 94
COALFLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSE D/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOWIB MSTMEX1B TGBEO0001 U2AI541X U2AI543D 00047921

TIME KLBH KLBH MW INWC DEGF ACFM

06:10 87.830 662.57 281.04 4.990 378.60 34.258

06:20 87.866 664.22 281.50 4.020 375.50 34.591

06:30 87.872 - 662.79 280.96 4.170 370.30 34412

06:40 87.811 1 657.96 280.02 4.430 369.20 34.419

06:50 87.476 654.57 278.78 4.730 368.40 34.526

07:00 87.865 657.84 278.86 5.190 365.70 33.590

HOUR1 ----- T

AVERAGE 87.787 659.99 280.19 4.588 371.28 34.299

07:10 87.794 655.56 278.46 5.460 369.90 33.514

07:20 87.898 657.22 278.20 4.470 366.40 33.295

07:30 87.737 660.78 278.45 4.340 365.70 33.729

07:40 87.897 656.81 278.06 4.880 366.10 33.148

07:50 87.981" 656.79 278.82 5.430 360.60 33.309

08:00 87.767 657.35 279.34 4.890 354.90 33.053

HOUR2 - ceee emmeee mmeeee e e

AVERAGE 87.846 657.42 278.55 4.912 363.93 33.341

08:10 87.756 655.01 279.20 4.130 354.30 30.790

08:20 87.900 659.99 280.24 4.420 350.00 29472

08:30 87.654 656.83 280.31 4.930 346.50 29.998

08:40 88.004 658.95 280.96 4.390 347.40 30.947

08:50 87.952 655.94 279.42 4.560 345.50 29.138

09:00 88.100 659.68 .280.64 4.770 341.20 29.940

HOUR3 ------ mmmmmm mmmmme ememee e e

AVERAGE 87.894 657.73 280.13 4.533 347.48 30.048



09:10 88.110 662.37 281.19 4.990 347.50 31.120

09:20 87.944 661.48 281.35 5.660 338.30 31.367
09:30 87.834 662.50 - 281.54 4.320 344.90 31.862
09:40 88.063 660.91 281.38 3.490 345.00 32.133
09:50 87.830 658.87 280.83 3.600 345.00 - 32195
10:00 87.791 - 65848 280.61 3.810 351.70 32.621
HOUR4 - e L e e e e :
AVERAGE 87.929 660.77 281.15 4312 345.40 31.883
10:10 88.260 - 663.35 281.28 3.980 348.70 33.889
10:20 88.264 663.25 280.99 4.240 351.40 34.162
10:30  88.509 664.16 281.11 4.510 350.80 34.448
10:40 88.147 663.48 280.81 4.760 347.00 34.683
10:50 88.429 665.47 280.75 5.020 348.60 34.795
11:00 88.319 662.22 280.30 5.480 352.60 34.232
HOURS - eemem emeeee e e e
AVERAGE 88.321 663.65 280.87 4.665 - 349.85 34.368
11:10 88.316 664.87 280.39 . 4.480 356.30 34.805
11:20 88.205 665.03 280.57 3.530 356.70 34.845
11:30 88.283 664.72 - 281.17 3.660 354.90 34.903
11:40 88.322 665.50 280.39 3.930 357.10 35.258
11:50 88.434 664.88 280.91 4.100 356.00 35.257
12:00 88.303 665.63 281.57 4.340 356.00 35.530
HOURG6 ------ —ms e e

AVERAGE 88.310 665.10 280.83 4.007 356.17 35.100




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 27 JUL 94
COALFLOW MAIN STEAM FLOW GROSS GENERATION  BAGHOUSED/P FLUEGASTEMP  AMMONIA FLOW
TCFLOWI1B MSTMFX 1B TGBE0001 U2AI541X U2AI543D 00047921

TIME KLBH KLBH MW INWC DEGF ACFM

12:10 88.303 665.63  281.57 4.340 356.00 35.530

12:20 88390 664.84 281.69 4.610 360.10 35.901

12:30 88278 - 664.08 282.31 4.820 358.00 35954

12:40 88.329 - 663.40 282.47 5.090 359.00 36.408

12:50 88.268 663.36 282.07 5.350 359.40 36.861

13:00 88.556 662.78 282.22 4.130 360.90 37.118

5 (0)6) 235

AVERAGE 88.354 664.02 282.06 4.723 358.90 36.295

13:10 88.194 = 66448 283.54 3.500 360.60 37.599

13:20 88.240 665.74 284.77 3.730 358.90 38.186

13:30  88.455 666.44 284.41 3.950 365.70 38.403

13:40 88.182 665.66 284.15 4.070 -360.90 38.239

13:50 88.184 666.99 284.09 4.360 360.00 38.485

14:00 88.734 665.82 282.91 4.540 359.30 38.215

HOUR2 - S

AVERAGE 88.331 665.85 283.98 4.025 360.90 38.188

14:10 88.342 665.88 283.50 . 4750 362.30 38.351

14:20  88.408 | 664.27 282.78 4.990 356.30 38.210

14:30  88.266 663.75 282.99 5.530 360.10 38.320

14,40 88.278 664.84 282.55 4.550 355.00 38.687

14:50 88.362 662.02 - 282.08 3.540 358.70 38.653

15:00 88.405 662.52 281.64 3.600 354.90 38.832

HOUR3 - A

AVERAGE 88.344 663.88 282.59 4.493 357.88 38.509



15:10 88.332 664.94 282.01 3.810 366.00 39.311

15:20 88.388 661.85 281.52 4.020 356.90 39.119
15:30 88.249 664.75 281.51 4.140 361.90 39.456
15:40 88.295 662.31 281.36 4.430 362.90 39.077
15:50 88.370 663.53 281.58 4.640 354.90 39.239
16:00 88.306 662.76 282.21 4.880 358.90 39.070
HOUR4 - e L e e e e
AVERAGE 88.323 663.36 281.70 4.320 360.25 39.212
16:10 88.406 - 659.64 281.28 5.060 362.90 38.562
16:20 88.167 659.09 281.85 5.400 360.70 38.538
16:30  88.399 658.09 281.70 4.060 358.60 38.323
16:40 88.345 658.38 281.88 3.550 352.00 38.211
16:50 88.374 657.81 280.78 3.780 358.00 38.248
17:00 88.208 656.93 280.46 3.960 356.70 38.020
HOURS - ceeem eee e e e
AVERAGE 88.316 658.32 281.32 4.302 358.15 38.317
17:10 88.110 658.03 280.69 4.100 359.00 38.425
17:20  88.383 657.56 280.30 4.350 356.40 39.361
17:30  88.347 657.08 279.99 4.500 355.10 40.108
17:40 88.171 655.04 279.96 4.680 354.30 40.135
17:50 88.222 655.20 279.58 4.850 352.90 40.473
18:00 88.449 656.54 280.09 5.040 352.50 40.792
"HOURG6 ------ = —em ceee e e e

AVERAGE 88.280 656.58 280.10 4.587 355.03 39.882




CEDAR EAY MERCURY CONVROL TEZT, BOILER 16 -~ & HOUR REPORY 27 JUL 74
COAL FLOW MAIN STEAM FLOW GRUSS GENEKATION EAGHOUSE D/pP FLUF GAS TEMF AMMONTIA FLOW
TCFLOWLE MSTHIH1E TGEEDOO1L UZALIG413 UZAIB43D 00042921
KLEH f W INbC DEGF ACFM
454 TT BL410 352.20 41,185
6D4. 96 4,330 ; 360,40 41,674
65T7.02 2,440 350.40 41.74%
EBY .42 %L BAQ 251,50 42,272
58T .62 R.T40 382.00 42.420
; 463.91 4.000 43,70 44,719
HOUR 1 v rmae — — e ) rm e ——— e m m -
AVERAGE 4,120 A50.07 47,507
17:10 453 ZEHO LA 4.140 241.70 44,344
19:20 &6 280.91 4.310 244.€0 44,707
19230 =+ 2 550 ZE1.04 4.510 346,10 45.044
19:40 61 4.700 344.70 45,719
19:50 554 4,880 243,80 46.452
Z0:00 aH4, 5.0%0 242 .640 46.351
HIUR 2 e B T
AVERAGE &52.98 4,593 244,28 45.520
20:10 27,299 652.03 5.470 344.70 46.127
20120 ST.354 GET .14 4,650 344,10 46,242
F0:30 37.445 659 .23 3.710 242.70 46 .295
Z0:40 87.203 486,72 %.650 347.10 45,959
z0: 50 87.503 455,63 2.800 247 .30 45.992
F1:00 87.418& 454,12 2.970 244,20 45,2164
HDUR 3 ______ ———— — 1
i AVERAGE £€7.383 &HE .40 4,803 346.70 46.072
21:10 27.232 AEH .24 4.150 344.00 45.557
21:20 CET.217 466,80 4.410 244.90 45,901
21:30 3&.942 455,75 4,450 244.70 46.921
Z1:40 £7.474 &54.61 4.560 2d41.90 44,699
Z1:50 E7.2%97 659 .60 4.710 343,70 44.00%
22:00 87.581 469.30 4.910 348.50 43.385¢8
HOUR 4 -=---- e R T
AVERAGE £7.315 £BhA.99 4.B3% 344,28 45,839
709 661.43 5.410 42.850
3E2 648,16 1,160 47.144
537 654 .21 3.490 43.322
557 451.79 3.640 40.757
523 550.55 2,810 41.430
291 &51.04 4,020 42,268
G535 .06 4,085 472,294
$61.75 1.7220 43,4473
£50.07 4,290 45,767
£63.49 4,540 42.81%
649,77 4,470 44,594
£82.54 4,890 44.3274

&R0.4% 45,143

HOUR & - - S
AVERAGE &h1.51 4.41& S48 44,275

i
i
!
H



COAL FLOW MAIN STEAM FLOW GRUSE GENERATION EAGHOUSE D/P FLUF GAS TEMP AMMONLIA FLOW
TCFLOKWILE MEIMEFXLE TGEEODOL ) ZALE4L R UZATLS43D N0047I921
TIME KLEH

(L EH M INWC DEGF ACFM

G510 347 .50 43,9538
4.440 244.10 44.045
2,540 45,90 4G.5005
3,640 W 347.90 42,117
3.230 245.80 , 43,771
2.9%0 9% Wlow 245 .60 44,675
e —— [y AR ¥ [OR r———— -

4,14k 244,63 43.841

&HO .42

. EB0.L 2t
HOUR 1 =----- ===
AVERAGE  &6.405 480,02

01:10 451.03 50 4.240 247.70 44,9245
01:20 G4, 04 LHB 4.440 gy, 348.40 45.43%
01:30 £53.80 Tz 4.730 Vo 351.10 44.937
01:40 é64.01 k4 4.340 [ 344.10 14.037
01:80 &BZ.43 . O G.420 340.10 44,6527
0Z:00 &A1Y R & 0 4,550 Z41.60 46,384
HOUR 2 —==-== mmmees eeeae- e B

AVERAGE  ©4.475 (10 Sy Z81.91 4,728 46,62 44,893

553.46 Z 3.740 240.10 46.241
&RZ.74 2 3. 840 340.10 44,023
&I .27 Z 4.030 324.50 A46.534
&57.00 Z 4.190 [zR. 60 46656
£57 .47 z 4,380 335.80 47.03¢
abhh. P4 & 4,540 34.40 44.9%1
&Bh . 322 z 4,127 I38.17 44.60F

654 .53 23z2.42 4.740 335.40 47.236
ARG 08 zez .74 4.910 337.10 47.814
L60 .95 ¢ 5.150 227.40 47.3%1
Q3 456 .88 H.270 33%.10 12.315
0z2:50 26.340 657 .33 3.9Z0 341.00 43.104
04:00 26.8507 489 .21 3.470 338.40 48.736
HOUR 4 2 -==---- ——~ - — e i
AVERAGE 5640420 Sha. 02 4,077 238.43 4€.02%

2,670 326.60 - 432,634
2.820 a3e.10 4&.£56
4.040 : 342.20 48.81Z
4.170 337.00 48,238

04:10 26.324 £63.35
04:20 g6.454 &é&3.81
04:20 54.491 571.10
04:40 Sé&.221 7T .25

04:50 26.528 4.3£0 329.40 43472
0%:400 26,523 48, 887

HAUR 5 -
AVERAGE SAL4E3

4.10%2

4,620
4.340
5.070
i 4RO
4.260

R D RN

MmNy n

-
NI K RN

00 = Z.hEQ 2539.20 A7 44 %
AHOUR &  ====== . mmeese s mem e e e
AVERAGE SH.EEY 4.665 . DY AT 47,111




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 28 JUL 94
COALFLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSED/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOWI1B MSTMEFX1B TGBEO0001 U2AI541X U2AI543D 00047921

TIME KLBH KLBH MW INWC DEGF ACFM

06:10 85.818 673.39 283.65 3.570 340.10 47.434

06:20 85475 .. 662.20 283.47 3.710 341.30 46.607

06:30 85.867 - 653.94 282.50 3.850 339.80 46.308

06:40 85.707 © 656.69 282.60 4.030 339.80 47.377

06:50 85.593 659.00 283.53 4.170 339.60 47.888

07:00 85.651 657.84 283.86 4.400 337.10 47.875

HOUR1 - meeee emeeen e e e

AVERAGE 85.685 660.51 283.27 3.955 339.62 47.248

07:10 85.777 656.37 283.04 4.540 338.60 47.964

07:20 85.989 ~ 658.07 283.38 4.670 339.90 47.551

07:30 85.822 656.46 283.13 4.880 340.80 46.659

07:40 85.690 656.66 282.27 4.990 338.10 46.442

07:50 85.927 658.18 282.78 5.460 340.60 47.434

08:00 85.590 660.88 283.36 4.800 339.50 47.323

HOUR2 - semem emmeee e e e

AVERAGE 85.799 657.77 282.99 4.890 339.58 47.229

08:10 85.539 657.35 282.96 3.620 340.60 46.772

08:20 85.768 657.27 282.61 3.450 341.10 45.983

08:30 85.484 662.43 283.15 3.630 342.60 44.068

08;40 85.204 660.14 283.66 3.790 345.00 43.233

08:50 85.670 655.75 282.52 4.020 341.70 - 42.790

09:00 85.464 . 659.21 - 282.96 4.100 343.00 43.289

HOUR3 ------ T e

AVERAGE 85.521 658.69 282.98 3.768 342.33 44.356



09:10 85.735 659.41 282.94 4.590 344.00 42.969

09:20 85.622 657.93 282.44 4.130 346.80 43.356
09:30 85.551 660.83 283.43 3.510 343.90 44.005
09:40 85.609 658.66 283.08 3.630 345.30 42.768
09:50 85.620 653.53 281.83 3.790 344.00 40.933
10:00 85.506 653.83 283.22 3.890 345.20 41.261
HOUR4 - ceeee eeee e e e
AVERAGE 85.607 657.37 28282 3923 344.87 42.549
10:10  85.593 649.57 282.69 4.060 347.20 41.329
10:20 85.390 653.71 283.14 4.180 347.80 42.520
10:30  85.649 654.22 282.31 4.400 347.00 43.178
10:40  85.699 652.32 280.63 4.580 345.30 43.130
10:50 85.600 655.96 282.46 4.810 345.40 43.677
11:00 85.686 659.28 282.96 4.960 348.70 44.095
HOURS ------ e s T
AVERAGE 85.603 654.18 282.36 4.498 346.90 42.988
11:10 85.577 656.12 281.66 5.110 351.50 43.231
11:20 85.503 657.22 282.61 5.350 349.50 43.547
11:30 85.414 659.54 283.95 4.000 350.00 44.102
11:40 85.443 658.98 282.82 3.440 348.90 44.424
11:50 85.489 666.90 286.19 3.700 349.70 46.114
12:00 85.562 662.31 286.33 3.820 350.60 45.669
HOURG6 - = ceee e eemeee e e

AVERAGE 85.498 660.18 283.93 4.237 350.03 44.514




CEDAR EAY MERCURY CONTROL TEST, BOILER 1B -~ & HOUR REPORT z2 JuL
COAL FLTIK MAIN STEAM FLUK GRUSS GENCRATION BAGHOUSE D/P FLUE GAS TEMF AMIKONLIA FLOW
TCFLOWLE STMFX1E TGEE0QO1 UZATS41¥ YZAISE43D 00042731
KLEH KLEH MW INWC DEGF ACFM
55,220 ABE 36 235,02 3.850 343,10 45,755
25.971 L54.74 784 .09 4,080 244,70 )
34,047 654,91 Z84.71 4,300 2446.90
Q6. 086 e .95 ZEH.T0 4,420 247.00
35,959 ISt o 285,554 4.340 349,90
SE.128 ERE, S 4 ’ zeq, eo - 5.070 *40.”0
HUUF\ 1 ______ _—— e [ - m e e e -———ve - -
AVERAGE £é.001 EB4 .54 . Zen .03 4,467 347 .03
34,122 455 &4 5.430 F46.10 446.355
5,912 GRE .14 4,460 H46.50 264,147
. 56,0852 ’ 59 .22 3.910 244,40 =
’ 86.244 GEQ L85 3.9%0 247.00
25.927 £40.,20 4,250 342,70
G4, 159 AL0.H3 4.500 344,70
HOUR 2 -==-~- Y meeee R meame— emeees
AVERAGE 84,069 &Y .20 224,86 4,487 346,57
z20:10 24.073 461,34 254,653 4.710 247.140
Z0:20 G§6.05%2 464.21 280,02 4.940 34E .50
Z0:30 24.053 £60 .54 784,24 5.500 347 .20
Z0:40 E4.124 £B%,75 . 284.90 4,950 300.90
Z0:150 34.131 £58.20 224.23 4.070 243.90
Z1:00 88,880 48741 Z288 .01 2,880 248,90
HOUR 3 2 ---=-- e e e R s
AVERAGE £6.054 EL0.70 Za4.718 4,478 348 AR
Z1:10 25.970 ABR &1 284 .85 4,100 343,70 42.5683
Z1:20 e8.78Z2 . L7 .BY ZER.13 4..290 3R2.90 472,683
21:30 35,999 A5T.10 288,02 4,520 351.40 42.522
Z1:40 SH, 951 456.30 284.90 4.800- 261.90 42. 7588
Z1:50 25.075 £54.30 283,95 o 4,98 352.10 42,162
22100 S4.189 LHE.2H 284,72 B, 670 3E1.850 43.852
HOUR 4 —===---  —eeeee amaean e ———
AVERAGE £8.989 284.74 4,718 c1oh B L4
26.027 4.790 243,40
g&4.072 4,000 IRZ.50
24,099 4.010 349 .50
ZZ:40 £6.107 : 448,90
22:50 34.110 352,50
Z2:00 55,869 360 .80
HOUR §  ------ e
AVERAGE §6.058 3606z
25.240 A,020 44,
S6.145 5. K20 46. 8324
36.123 4.730 5.917
265,893 2. 970 4B, 690
55,334 4,050 45,1079
00z 00 6,063 4,350
HOUR & 2 ====~-- _——— e -
4,858 3R0.10 . 45,651

AYERAGE SH.P82



CEDAR EAY MERCURY CONTROL TEST, GOILER (B -~ & HOIUR REFDRT ' 2% JUL

COAL FLOW MAIN STEAM FLOW GRUISE GENERATION EASHOUSE D/F FLUE GAS TEMP AMMONIA FLOW
TCELOMWIE M3 THE N1 B TGEEQOO T UZATS41Y UZA (543D D004ZFE1
KLEH KLEH M ‘ INKC DEGF ACFM
G5.457 : ng 3,940 360 .60 45,5182
§5.071 1.050 347 .80 45.041
24,533 ; 4.190 349 .10 44,308
54.595 £5G .00 4.410 352.40 46,736
G4.6582 453,52 4.610° 249,50 46,29z
§4. 653 e51.1% 4.750 24640 47.010
£ 54,579 AR 4.208 : 249,70 45450
450 .49 4.930 242,10 A7.%14
eqE, 5.060 247.80 48.295
442 5.440 350.00 42,332
46,51 4.120 250,50 47.945
: G445 .40 3.470 350,30 47,861
44,37 2. 670 349.90 47.521
HOUR & _—————— e == e mm e —————— e eeee-
AVERAGE €47 .55 4.448 249 .42 47.845
14:10 445 57 3.220 350 .20 47.429
14:20 E4%.40 %.940 549,70 47.206
14:30 444,25 4.110 249,10 47.315
14: 40 448,320 4.200 263,80 ' 47.754
14:50 447,00 4.470 251,60 4T.TT9
15: 00 645 .14 4.650 249.00 47.715
HUUR 3 ------ _—.e e -~ - P —— - m e e -
AVERAGE  £4.953 645 .45 4,215 250 HE 47.537
& 15:10 §5.115 &44.33 4.810 253,30 47,917
15:20 E5. 465 EBE . 4T 5.0%0 282 .50 48,1553
15:20 55,614 A42.77 5,480 350.70 42,091
15240 §5.571 é48.21 4.720 252 .80 EN
15:50 25,579 £45.34 3,210 355,10 47,
1L.00 gé.031 450.13 3.790 30420 46..
HOUR 4 ——====  a——ea. e el e
AVERAGE  @%5.563 45 .21 1.408 S6%. 4% 47.723%
1£:10 35,044 446 .22 x 364,80 47,5845
14120 85,741 647 .52 b 35, 20 45228
14:30 36.076 452,02 5 42,327
16:40 Sé, 034 En1.74 45 z 4%.612
1£:50 §5.913 454 .33 3 45. 086
17:00 &5, 895 .87 3 4é.
HOUR §  =mm=== e TRttt
LVERAGE  €5.951 £RE. 55 48,066
17:10 2&.008
17:20 25,910 ;
172320 34.031 244.720
17440 GE.ETE 242.00
17:50 24,089 343,70
15100 S5, 999 340.850
HOUR &  —===-- T

40,27

AVERAGE Zh,98E




.‘ .‘ . .

CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 29 JUL 94
COALFLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSED/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOW1B MSTMEX1B TGBEO0001 U2AI541X U2AI543D 00047921

TIME KLBH KLBH MW INWC DEGF ACFM

00:10 85.886 659.77 282.56 4.610 34830 . 43.228

00:20 85.884 659.84 282.82 4.830 347.30 42.100

00:30 85.912 - 658.15 282.67 5.290 350.70 . 42931

00:40 86.090 - 660.79 282.89 5.290 347.00 - 44.455

00:50 85.976 660.40 282.02 4.190 348.70 45.098

01:00 85.999 659.67 282.81 3.970 350.00 45.804

HOUR1 - e e e e e

AVERAGE 85.958 659.77 282.63 4.697 348.67 43.936

01:10  86.087 659.84 282.75 4.200 348.90 . 43.515

01:20 86.302 660.85 283.14 4.460 350.40 43.025

01:30 86.028 - 663.25 - 283.43 4.740 348.20 44.392

01:40 85.928 662.58 283.49 4.980 351.30 44.725

01:50 86.057 665.90 283.86 5.390 349.70 45.440

02:00 86.037 662.90 284.30 4.430 352.50 45.587

HOUR2 - ceee e e e e

AVERAGE 86.073 662.55 283.49 4.700 350.17 44.447

02:10 86.008 665.03 284.91 3.970 354.20 46.329

02:20 85.991 664.55 284.31 4.170 351.10 46.582

02:30 86.002 664.78 284.41 4.410 353.10 47.291

02;40 86.081 663.93 284.85 4.730 352.20 47.893

02:50 85.999 665.83 285.42 4.940 350.70 48.152

03:00 86.081 668.58 1286.97 5.560 348.40 49.284

HOUR3 ------ e

AVERAGE 86.027 665.45 285.14 4.630 351.62 47.589



03:10 85.645 669.64 286.97 4.510 351.90 50.122

03:20 85.544 666.87 286.76 3.880 352.30 50.143
03:30 85.551 665.51 285.23 4.030 350.10 50.396
03:40  85.579 667.66 285.31 4.220 349.80 50.588
03:50 84.761 667.14 285.50 4.480 1346.30 50.231
04:00 84.659 666.02 284.78 4.680 347.50 50.558
HOUR4 --omm oo J—

AVERAGE 85.290 667.14 285.76 4300 349.65 50.340
04:10 84.831 . 666.84 284.90 4.880 345.70 50.383
04:20 84.630 667.95 284.49 5.450 347.70 50.672
04:30 84.523 668.31 284.13 4.470 347.90 50.770
04:40 84.613 668.41 282.56 3.830 347.90 50.627
04:50 84.805 666.49 283.54 3.950 346.20 50.684
05:00 84.528 666.95 282.76 4.140 347.70 50.836
HOURS - com eeee e e e
AVERAGE 84.655 667.49 283.73 4.453 347.18 50.662
05:10 84.624 666.42 283.05 4.430 347.70 51.238
05:20 83.664 657.77 281.76 4.570 348.60 50.907
05:30  83.806 659.58 282.24 4.840 347.40 50.854
05:40  83.640 659.66 28229 5300 344.50 50.732
05:50 83.673 660.04 282.59 4.830 346.50 50.529
06:00 83.548 658.49 281.91 3.850 347.50 50.485
HOUR6 - ooeeee eeeem e e e

AVERAGE 83.826 660.33 282.31 4.637 347.03 50.791




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 29 JUL 94
COAL FLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSED/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOWIB MSTMFX1B TGBEO001 U2AI541X U2AI543D 000472921

TIME KLBH KLBH MW INWC DEGF ACFM

06:10 83.711 661.09 283.21 3.740 346.40 50.387

06:20 83.743 661.89 283.43 3.900 347.90 50.052

06:30 83.640 = - 662.04 284.12 4.100 349.00 50.086

06:40 83.868 - 662.00 284.08 4.350 348.40 50.301 -

06:50 83.765 662.20 284.84 4.590 346.50 50.034

07:00 83.624 663.65 284.94 4.820 348.00 49.703

HOUR1 - meem e e e e

AVERAGE 83.725 662.14 284.10 4.250 347.70 50.094

07:10 83.864 662.29 286.07 4.990 345.90 49.316

07:20 83.591 662.67 285.52 5.460 346.20 49.208

07:30 83.627 664.23 285.23 4.460 346.40 49.555

07:40 83.566 663.44 283.28 3.630 342.80 49.068

07:50 83.458 663.41 282.96 3.700 345.60 48.679

08:00 83.752 662.24 282.53 3.870 346.90 48.768

HOUR2 - eeee e s e e

AVERAGE 83.643 663.05 284.26 4.352 345.63 49.099

08:10 83.658 663.06 282.82 4.060 347.00 48.645

08:20 83.678 661.21 283.40 4.280 343.70 47.024

08:30 83.748 660.38 283.37 4.660 344.50 43.978

08;40 83.571 662.69 283.23 3.990 344.30 45.645

08:50 83.667 661.45 282.35 3.580 346.40 46.464

09:00 83.693 660.74 . 283.71 3.770 344.70 47.664

HOUR3 - eeemee cmeeee e e e

AVERAGE 83.669 661.59 283.15 4.057 345.10 46.570




09:10 83.859 | 661.73 284.07 3.980 346.40 48.233

09:20 83.546 660.64 283.88 4.160 343.80 48.159
09:30 83.774 658.09 283.04 4.300 344.40 48.329
09:40 83.473 657.70 283.14 4.550 344.50 47.417
09:50 83.594 659.95 283.58 4730 347.30 47.798
10:00 83.760 658.50 284.16 4.970 ©350.10 47.565
HOUR4 -ws e UG
AVERAGE 83.668 659.43 283.64 4.448 346.08 47.917
10:10 83.525 - 657.34 284.15 5.280 345.70 47.489
10:20 83.739 656.69 284.29 4.180 347.00 47.674
10:30  83.800 651.89 283.54 3460 . 343.80 47.055
10:40  83.672 650.44 283.06 3.700 350.80 47.033
10:50 83.937 649.98 282.41 3.820 347.40 47.268
11:00  83.656 657.05 284.47 4.100 352.10 48.214
HOURS - e e I
AVERAGE 83.722 653.90 283.65 4.090 348.63 47.456
11:10  83.788 654.97 283.28 4.510 355.10 48.291
11:20 83.636 666.40 284.99 5.030 352.50 49.264
11:30  83.603 666.05 283.75 4.130 347.30 50.042
11:40 83.815 665.68 283.26 3.650 343.80 50.037
11:50 83.740 665.04 281.95 3.800 344.60 48.754
12:00 83.644 666.98 283.18 3.960 342.60 48.349
5 (0] ) T

AVERAGE 83.704 664.19 283.40 4.180 347.65 49.123




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 29 JUL 94
COALFLOW MAIN STEAM FLOW GROSS GENERATION  BAGHOUSED/P FLUEGASTEMP  AMMONIA FLOW
TCFLOW 1B MSTMFX1B TGBE0001 U2AI541X U2AI543D 00047921

TIME  KLBH KLBH MW INWC DEGF ACFM

12:10 83.513 66641 28429 4.130 340.70 47.968

12:20 87.869 669.31 . 284.63 4.390 340.30 48.013

12:30 84.833 . 675.27 287.20 4.680 338.00 49.330

12:40  84.442 672.24 284.41 4.840 337.10 47.962

12:50  84.433 661.97 281.33 4.990 335.50 46.886

13:00 84.404 662.44 282.60 5.500 334.20 38.850

5001 0) 2 35 (S

AVERAGE 84.916 667.94 284.08 4.755 337.63 46.501

13:10 84241 659.29 283.30 4.510 334.50 31.969

13:20  84.390 660.97 284.11 3.500 336.10 49255

13:30  84.056 660.75 284.13 3.450 334.90 48.382

13:40 84.308 660.27 283.02 3.580 334.10 44.141

13:50 84.454 662.97 282.32 3.760 334.00 44.934

14:00 84.433 664.61 282.97 3.910 335.20 46.585

15015123 —

AVERAGE 84.314 661.48 283.31 3.785 334.80 44211

14:10  84.651 661.16 283.22 4.100 338.10 47.928

1420  84.509 661.86 283.17 4.250 334.70 48.966

1430 84.534 661.48 283.24 4.490 335.60 49.453

14:40 84.294 664.51 283.38 4.640 336.80 50.897

14:50 84317 660.83 282.93 4.780 332.60 51.024

15:00 84.398 661.11 283.72 4970 33430 50.777

& (010 <3< J U

AVERAGE 84451  661.83 283.28 4.538 335.35 49.841




15:10 84.402 664.43 283.87 5.380 335.50 51.007

15:20 84.550 663.70 284.44 4.400 336.90 51.261
15:30  84.399 663.27 284.52 3.420 335.70 50.363
15:40 84.348 662.47 283.30 3.320 "~ 335.60 48.635
15:50 84.386 664.18 284.39 3.430 337.10 48.880
16:00 84.344 664.28 - 285.63 3.620 339.30 49.077
HOUR4 - = e T S
AVERAGE 84.405 663.72 284.36 3.928 336.68 49.871
16:10 84.557 663.68 - 285.74 3.810 338.80 49.283
16:20  84.550 663.36 285.97 3.980 343.30 47.452
16:30 84.695 662.47 285.73 4.200 341.70 45.123
16:40 85.422 667.00 286.43 4.490 342.40 48.023
16:50 85.609 672.63 287.21 4.760 341.40 49.536
17:00 85.776 671.58 287.05 4.960 342.30 50.582
HOURS - = s eemeee emeee e e
AVERAGE 85.102 666.79 286.36 4.367 341.65 48.333
17:10 85.683 669.63 287.08 5.520 345.40 50.516
17:20 85.884 670.03 286.55 4.480 344.90 52.881
17:30  85.832 668.08 286.86 3.590 346.70 52.702
17:40 85.938 671.24 286.73 3.600 346.80 51.287
17:50 85.947 673.57 286.86 3.810 348.70 50.933
18:00 85.851 674.94 287.05 4.000 346.50 50.595
HOURG6 - = e e eeee e e

AVERAGE 85.856 671.25 286.85 4.167 346.50 51.486




CEDAR BAY MERCURY CONTROL TEST, BOILER 1B -- 6 HOUR REPORT 29 JUL 94
COAL FLOW MAIN STEAM FLOW GROSS GENERATION BAGHOUSED/P  FLUE GAS TEMP AMMONIA FLOW
TCFLOWIB MSTMFX1B TGBEO0001 U2AI541X U2AI543D 00047921

TIME KLBH KLBH Mw INWC DEGF ACFM

18:10 85.820 675.42 286.87 4.170 346.70 50.602

18:20 85745 675.88 286.83 4.440 349.90 50.647

18:30 85826 - 672.11 286.65 4.690 348.40 50.557

18:40 85.876 - 670.07 285.93 4.860 348.30 50.741

18:50 85.815 666.57 285.65 5.030 348.40 51.138

19:00 85.980 668.64 285.73 5.440 351.40 50.819

HOUR1 - ceee e s e e

AVERAGE 85.844 671.45 286.28 4.772 348.85 50.751

19:10 85.728 668.15 285.56 4.320 352.80 50.958

19:20 85.724 665.56 284.26 3.580 350.20 51.123

19:30 85.754 667.81 284.02 3.790 349.80 51.121

19:40 86.009 665.04 284.05 3.940 347.60 51.085

19:50 85.866 664.90 283.93 4.140 349.50 37.425

20:00 85.857 663.16 283.36 4.370 347.70 25.438

HOUR2 e cmee e s e e

AVERAGE 85.823 665.77 284.20 4.023 349.60 44.525

20:10 85.722 664.51 283.64 4.540 347.90 41.045

20:20 85.889 668.31 283.54 4.750 349.70 43.798

20:30 85.898 664.80 284.25 5.060 350.80 45.343

20:40 86.006 662.38 283.96 5.480 347.50 46.814

20:50 85.751 663.86 283.53 4.740 348.50 47.899

21:00 85.661 662.20 .284.04 3.740 348.90 48.096

HOUR3 --—-- Lt ememmm emmmee T emmeee e

AVERAGE 85821 664.34 283.83 4718 348.88 45.499




21:10  85.725 666.42 283.68 3.810 348.50 49.285

21:20  85.660 660.15 283.59 4.090 - 349.40 48.576
21:30  85.899 663.15 283.48 4.210 35340 48.259
21:40 85.472 660.70 283.36 4.390 348.10 47.963
21:50 85.364 662.83 282.22 4.550 347.00 47.729
22:00 85.439 667.21 283.53 4.510 344.20 47.294
HOUR4 - e R :
AVERAGE 85.593 663.41 283.31 4.260 348.43 48.184
22:10 85.228 - 666.20 283.41 4.820 341.70 46.420
22:20 85.500 666.65 283.69 5.010 341.60 45.291
22:30 85.278 668.50 283.78 5.560 341.80 44.842
22:40 85.220 670.55 283.13 4.450 341.10 45.187
22:50 85.446 668.67 284.58 3.550 339.70 45.242
23:00 85.378 664.74 283.47 3.610 339.30 44.608
HOURS ----- = e eemee e e e
AVERAGE 85.342 667.55 283.68 4.500 340.87 45.265
23:10 85.304 668.27 283.82 3.870 338.70 45.575
23:20 85.475 667.05 283.35 4.070 341.10 45.626
23:30 85.342 664.19 283.66 4.340 339.80 44.814
23:40 85.216 668.49 284.25 4.540 343.30 46.279
23:50 85.519 662.03 28342 4.740 341.80 45.433
00:00 85.185 663.63 283.17 5.030 339.40 46.191
HOURG6 ------  —ees e meeeee e e

AVERAGE 85.340 665.61 283.61 4.432 340.68 45.653




APPENDIX F

SAVANNAH LABORATORIES AND ENVIRONMENTAL
SERVICES, INC.’S REPORT OF COAL AND ASH SAMPLE
® - ANALYSES




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

._846 Industrial Plaza Drive (32301) » P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 ¢ (304) 878-3994  Fax (304) 878-9504

LOG NO: T4-02345

Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 1
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02345-1 COAL-0.0-1-Bl 07-27-94/1155

02345-2 COAL-0.0-1-B4 07-27-94/1158

02345-3 COAL-1.0-1-Bl1 07-27-94/1303

02345-4 COAL-1.0-1-B4 . 07-27-94/1300

02345-5 COAL-2.0-1-Bl1 07-27-94/1400
PARAMETER 02345-1 02345-2 02345-3 02345-4 02345-5

.ercury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.044 0.074 0.066 0.069 0.082
Prep or Extraction Date 08.02.94 08.02.94 08.02.94 08.02.94 08.02.94
Date Analyzed 08.03.94 08.03.94 08.03.94 08.03.594 08.03.94
Batch ID 0802R 0802R 0802R 0802R 0802R

Method: EPA SW-846
HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Iobile, AL » New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.846 Industrial Plaza Drive (32301)  P.O. Box 13056  Tallahassee, FL 32317-3056 ¢ (904) 878 3994 e Fax (904) 878-9504
LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS _ Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-6 COAL-2.0-1-B4 07-27-94/1402
02345-7 FASH-0.0-1 07-27-94/1158
02345-8 BASH-0.0-1 07-27-94/1155
02345-9 FASH-1.0-1 07-27-94/1259
02345-10 BASH-1.0-1 07-27-94/130Q
PARAMETER 02345-6 02345-7 02345-8 02345-9 02345-10
, ercury (7470/7471)
‘Mercury (7470/7471), mg/kg dw 0.14 0.54 <0.030 0.62 <0.030
Prep or Extraction Date 08.02.94 08.02.94 08.02.94 08.02.94 08.02.94
Date Rnalyzed 08.03.94 08.03.94 08.03.94 08.03.94 08.03.94
Batch ID 0802R 0802R 0802R 0802R 0802R

Method: EPA SW-846
HRS Certification %#’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA  Tallahassee, FL « Tampa, FL * Deerfield Beach, FL ¢ Mobile, AL « New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.846 Industrial Plaza Drive (32301) ¢ P.O. Box 13056 e Tallahassee, FL 32317-3056 ¢ (904) 878-3994 * Fax (904) 878-9504
LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant :
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 3
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-11 FASH-2.0-1 07-27-94/1359
02345-12 BASH-2.0-1 07-27-94/1400
02345-13 COAL-3.0-1-B1 . 07-27-94/1502
02345-14 COAL-3.0-1-B4 07-27-94/1459
02345-15 COAL-4.0-1-Bl 07-27-94/1558
PARAMETER 02345-11 02345-12 02345-13 02345-14 02345-15
ercury (7470/7471)

‘MerCuxy (7470/7471), mg/kg dw 0.51 <0.030 10.060 0.060 0.069
Prep or Extraction Date 08.02.94 08.02.94 08.02.94 08.02.94 08.02.94
Date Analyzed 08.03.94 08.03.94 08.03.94 08.03.94 08.03.94
Batch ID 0802R 0802R 0802R 0802R 0802R

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.846 Industrial Plaza Drive (32301) ® P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 ¢ (904) 878-3994 ¢ Fax (904) 878-9504
LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 4
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-16 COAL-4.0-1-B4 07-27-94/1601
02345-17 'COAL-5.0-1-B1 07-27-94/1703
02345-18 COAL-5.0-1-B4 07-27-94/1700
02345-19 FASH-3.0-1 07-27-94/1458
02345-20 BASH-3.0-1 07-27-94/1500
PARAMETER 02345-16 02345-17 02345-18 02345-19 02345-20
ercury {(7470/7471)

‘Mercury (7470/7471), mg/kg dw 0.082 0.058 0.069 0.62 <0.030
Prep or Extraction Date 08.02.94 08.02.94 08.02.94 08.02.94 08.02.94
Date Analyzed 08.03.94 08.03.94 08.03.94 08.03.94 08.03.94
Batch ID 0802R 0802R 0802R 0802R 0802R

...............................................................................

Method: EPA SW-846
HRS Certification %#’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL  Deerfield Beach, FL » Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC. .

.46 Industrial Plaza Drive (32301) ® P.O. Box 13056 e Tallahassee, FL. 32317-3056 ¢ (904) 878-3994 * Fax (904) 878-9504
LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant .

Cedar Bay Generating Co.
P.0O. Box 26324

Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 5
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-21 FASH-4.0-1 07-27-94/1558
02345-22 BASH-4.0-1 07-27-94/1600
02345-23 FASH-5.0-1 07-27-94/1655
02345-24 BASH-5.0-1 07-27-94/1700
02345-25 COAL-6.0-1-Bl 07-27-94/1800
PARAMETER 02345-21 02345-22 02345-23 02345-24 02345-25
ercury (7470/7471)

‘Mercury (7470/7471), mg/kg dw 0.51 <0.030 0.58 <0.030 0.050
Prep or Extraction Date 08.04.94 08.04.94 08.04.94 08.04.94 08.04.94
Date Analyzed 08.04.94 08.04.94 08.04.94 08.04.94 08.04.94
Batch ID 0804R 0804R 0804R 0804R 0804R

Method: EPA SW-846
HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

..846 Industrial Plaza Drive (32301) » P.O. Box 13056 ¢ Tallahassee, FL 32317-3056  (304) 878-3994 » Fax (904) 878-9504
LOG NO: T4-02345

* Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 6
DATE /

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02345-26 COAL-6.0-1-B4 07-27-94/1803

02345-27 FASH-6.0-1 07-27-94/1752

02345-28 BASH-6.0-1 07-27-94/1800

02345-29 COAL-0.0-2-Bl 07-28-94/0800

02345-30 COAL-0.0-2-B4 07-28-94/0800
PARAMETER 02345-26 02345-27 02345-28 02345-29 02345-30

.1ercury (7470/7471)

Mercuxry (7470/7471), mg/kg dw 0.066 0.51 <0.030 0.046 0.036
'Prep or Extraction Date 08.04.94 08.04.94 08.04.94 08.04.94 08.04.94
Date Analyzed 08.04.94 08.04.94 08.04.94 08.04.94 08.06.94
Batch ID 0804R 0804R 0804R .0804R 0804R

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL ® Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

‘;16 Industrial Plaza Drive (32301) » P.O. Box 13056 * Tallahassee, FL 32317-3056 e (904) 878-3994 * Fax (904) 878-9504
LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant -
Cedar Bay Generating Co.
P.0O. Box 26324
' Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
’ Sampled By: Client

REPORT OF RESULTS Page 7
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-31 COAL-1.0-2-B1 07-28-94/0900
02345-32 COAL-1.0-2-B4 07-28-94/0900
02345-33 FASH-0.0-2 07-28-94/0800
02345-34 BASH-0.0-2 07-28-94/0800
02345-35 FASH-1.0-2 07-28-94/0900
PARAMETER 02345-31 02345-32 02345-33 02345-34 02345-35
exrcury (7470/7471)

‘%ercury (7470/7471), mg/kg dw 0.092 0.042 0.22 <0.030 0.23
Prep or Extraction Date 08.04.94 08.04.94 08.04.94 08.04.94 08.04 .94
Date Analyzed 08.06.94 08.06.94 08.06.94 08.06.94 08.06.94
Batch ID 0804R 0804R 0804R 0804R 0804R

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.é846 Industrial Plaza Drive (32301) ¢ P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 ¢ (904) 878-3994 * Fax (904) 878-9504
' LOG NO: T4-02345

1

: Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 8
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-36 BASH-1.0-2 . 07-28-94/0900
02345-37 COAL-2.0-2-B1 07-28-94/1000
02345-38 CORL-2.0-2-B4 07-28-94/1000
02345-39 COAL-3.0-2-Bl 07-28-94/1100
02345-40 COAL-3.0-2-B4 ‘ 07-28-94/1100
PARAMETER 02345-36  02345-37 02345-38 02345-39 02345-40
.Mercury (7470/7471)

Mercury (7470/7471), mg/kg dw <0.030 0.050 0.033 0.037 0.033
Prep or Extraction Date 08.04.94 08.04.94 08.04.94 08.04.94 08.04.94
Date Analyzed 08.06.94 08.06.94 08.06.94 08.06.94 08.06.94
Batch ID 0804R 0804R 0804R 0804R 0804R

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL ¢ liobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.846 Industrial Plaza Drive (32301) » P.O. Box 13056 * Tallahassee, FL 32317-3056  (904) 878-3994 * Fax (904) 878-9504
LOG NO: T4-02345

; Received: 29 JUL 94
Mr. Kevin Grant i
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS , Page 9
. DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-41 COAL-4.0-2-B1 07-28-94/1200
02345-42 COAL-4.0-2-B4 07-28-94/1200
02345-43 BASH-2.0-2 07-28-94/1000
02345-44 FASH-2.0-2 07-28-94/1000
02345-45 BASH-3.0-2 07-28-94/1100
PARAMETER 02345-41 02345-42 02345-43 02345-44 02345-45
ercury (7470/7471)
Mercury (7470/7471), mg/kg dw 0.032 0.036 <0.030 0.62 <0.030
Prep or Extraction Date 08.09.94 08.09.94 08.09.94 08.09.94 08.09.94
Date Analyzed 08.12.94 08.12.94 08.12.94 08.12.94 08.12.94

Method: EPA SW-846
HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL  Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.546 Industrial Plaza Drive (32301) » P.O. Box 13056 * Tallahassee, FL 32317-3056 » (904) 878-3994 ¢ Fax (904) 878-9504
' LOG NO: T4-02345

Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 10
: DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02345-46 FASH-3.0-2 07-28-94/1100
02345-47 BASH-4.0-2 07-28-94/1200
02345-48 FASH-4.0-2 07-28-94/1200
02345-49 COAL-5.0-2-B1 07-28-94/1300
02345-50 COAL-5.0-2-B4 07-28-94/1300
PARAMETER 02345-46  02345-47  02345-48  02345-49  02345-50
ercury (7470/7471)
Mercury (7470/7471), mg/kg dw G.49 <0.030 0.70 0.19 - 0.044
Prep or Extraction Date 08.09.94 08.09.94 08.09.94 08.09.94 08.09.94
Date Analyzed 08.12.94 08.12.94 08.12.94 - 08.12.94 08.12.94

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

Laboratories in Save~nah, GA  Tallahassee, FL ¢ Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324

Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES
02345-51 COAL-6.0-2-Bl

02345-52 COAL-6.0-2-B4

02345-53 BASH-5.0

02345-54 FASH-5.0

02345-55 BASH-6.0

PARAMETER 02345-51 02345-52 02345-53

.ercury (7470/7471)

WMercury (7470/7471), mg/kg dw 0.035 0.033 <0.030
Prep or Extraction Date 08.09.94 08.09.94 08.09.94
Date Analyzed 08.12.94 08.12.94 08.12.94

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

346 Industrial Plaza Drive (32301) » P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 * (904) 878-3994 ¢ Fax (904) 878-9504

LOG NO: T4-02345

“Received: 29 JUL 94

Project: Mercury Test-Phase I

Sampled By: Client

Page 11
DATE/
TIME SAMPLED
07-28-94/1400
07-28-94/1400
07-28-94/1300
07-28-94/1300
07-28-94/1400
02345-54 02345-55
0.55 <0.030
08.09.94 08.09 .94
08.12.94 08.12.94

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

&46 Industrial Plaza Drive (32301) » P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 ¢ (904) 878-3994 « Fax (904) 878-9504
' LOG NO: T4-02345

" Received: 29 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Clienc

REPORT OF RESULTS Page 12
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02345-56 FASH-6.0 07-28-94/1400
PARAMETER 02345-56
Mercury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.61

Prep or Extraction Date 08.09.94

Date Analyzed 08.12.94

‘ Method: EPA SW-846

HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

O BLid

Janet B. Pruitt

Final Page Of Repcr
Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA




SL

VANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[ ] 5102 LaRoche Avenue, Savannah, GA 31404
[—] 2846 Industrial Plaza Drive, Tallahassee, FL 32301

[—] 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

[—] 900 Lakeside Drive, Mobile, AL 36693
] 6712 Benjamin Road, Suile 100, Tampa, FL 33634

Phone: (912) 354-7858 ‘
Phone: (904) 878-3994
Phone: (305) 421-7400

Phone: (205) 666-6633
Phone: (813) 885-7427

Fax {912) 352-0165
Fax (904) 878-9504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813} 885-7049

P.O. NUMBER PROJECT NUMBER PR/OJIECT NAME - GE
- MATRIX PA OF
eveory Jed -] Tvee REQUIRED ANALYSES / 2,
CLIENT NAME TELEPHONE/FAX NO. .
. . . X
Ce«lw By bemeriting 73 30) 1R 6932 /¥/S

CLIENT ADDRES$

Ji40

P o

E«S’F Qov’r

ITY, STATE, ZIP CODE

¢ )-j&(,.k Toun V.u //CJ

T RS 5 [
¢) Sl
) ‘00‘?“?‘

I:I STANDARD TAT

SANIPLERS) NAWEES) GEKT prRoJECT HanAGER? 75/ S/ /S [_] exeeomen rat -
bl ka5, DERCURY

DATE | TIME SAMPLE IDENTIFICATION ) NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
7y luss | Conl-0.0 - | ~ R] | I

gl it lcopat -00 - 1 ~RY| Ix
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FOR SAVANNAH LABORATORY USE ONLY
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RECElY ABORATORY BY: (SIGNATURE)

TIME

A30

K

C] ODY INTACT
ES |:| NO

CUSTODY SEAL NO.

S.L. LOG NO.

TYo224YS
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SL

@ vannaH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[ 5102 LaRoche Avenue, Savannah, GA 31404
[ 2846 Induslrial Plaza Drive, Tallahassee, FL 32301

1 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

[] 900 Lakeside Drive, Mobile, AL 36693
[] 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912} 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

Fax (912) 352-0165
Fax (904) 878-3504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

T e P/F}CZ);C::;M'EI};{'A Pé((y,j./ MATRIX REQUIRED ANALYSES PAGEQ_ OF —

CLIENT NAME [ TELEPHONEIFAX NO. ~

SATIFLERS) NAMEES) CUENT PROJECT ANAGER /5494;90; i §¢ [ | expeoiep AT -
SAMPLING VQ Oér ﬁ46 g 6 l/r\)// REPORT DUE DATE

DATE | TIME SAMPLE IDENTIFICATION ) NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES

7[5y lcop~3.0- | - R|| |K
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2/ ek Faol = o ~ f.

/o1 | o0 | B~ 10 ~ | \

) |5 S| RS0~ |

2y7| (206 | RIS — 50— | ]

| (Sl ) DATE TIME PTVIG@TW DATE TIME RW@ BY. (S URE) DATE TIME
EMPEVBUIILES » oy [ EM TLES 7 A, | i

EIVED[BY: (SIGNATURE) 7 T DALE/ TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME

. - *FOR SAVANNAH LABORATORY USE ONLY LABORATORY REMARKS .

RECEIVED EOR LABORATORY BY: (SIGNATURE) (?Bl E TIME CYSTODY INTACT CUSTODY SEAL NO. S.L.LOG NO. _ ’

P S o e | Ll | T-ozats

L

.




S L.VANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[1 5102 LaRoche Avenue, Savannah, GA 31404
[_1 2846 Industrial Plaza Drive, Tallahassee, FL 32301

[1 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

[1 900 Lakeside Drive, Mobile, AL 36693
1 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912) 354-7858"
Phone: (904) 878-3994
Phone: {305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

Fax (912) 3520165
Fax (904) 878-9504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

P.O. NUMBER PROJECT NUMBER PROJECT NAME/_ l’ , PAGE OF
MATRIX -
%M,WY [ed - P 4>:{: TYPE REQUIRED ANALYSES _% 2,
CLIE]T NAME TELEPHONE/FAX NO.
; X
(( uv B/,/ &»uu,'f"ﬂ‘\, 4, 3”-}/{'-6?37 X ,3\‘ D STANDARD TAT
CLIENT ADDREAS [ CITY, STATE, 2IP CODE ’ /‘/Tg N/ x/x
. - o /L[
75 7/0 154}7‘.'0&..4’ Wr{t ,jf"'t"’“"'/c/ 7‘:/ o}so\‘ /8 D EXPEDITED TAT *
SAMPLER(S) NAME(S) ¥ 7 CLIENT PROJECT MANAGER > & V\‘ Q\‘
/5 S/<
Bavvett flka 5/ N /-: [7 ‘
SAMPLING </, //{ / —K C (/ K REPORT DUE DATE
DATE TIME SAMPLE IDENTIFICATION <

NUMBER OF CONTAINERS SUBMITTED

* SUBJECT TO RUSH FEES

7)) |/500
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S| 1503

wht-b.0~ [ -8y

2/3

115>

FASH-€0 - |

2 [> /€OD
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75 | 050D ok )0 - >~ BY
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7/fs |ot00 |[FASH -0 . 2D

”’ -//0__')_

EDBY: @ DATE TIME (%LWEI'L S DATE TIME RE%BY: (SIGNATURE)- ‘DA'EI'E TIME
X 2 4ok (o0 s /5y | lop
“IpDATE T TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED #Y: (SIGNATURE) DATE TIME

" FOR SAVANNAH LABORATORY USE ONLY

LABORATORY REMARKS

LABORATORY BY: (SIGNATUR

DATE
Al
LI

TIME

Ko

CUSTODY INTACT -

YSDNOH

CUSTODY SEAL NO.

S.L. LOG NO.

MHozads

/




SL.VANNAH LABORATORIES

. [ 5102 LaRoche Avenue, Savannah, GA 31404
1 2846 Industrial Plaza Drive, Tallahassee, FL 32301

Phone: (912) 354-7858 .Fax (912) 352-0165
Phone: (904) 878-3994 Fax (904) 878-9504

& ENVIRONMENTAL SERVICES, INC. [ 414 Southwest 12th Avenue, Deerfield Beach, FL 33442  Phune: (305) 421-7400 Fax (305) 421-2584
] 900 Lakeside Drive, Mobile, AL 36693 Phone: (205) 666-6633 Fax {205) 666-6696
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 1 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: (813) 8857427 Fax {813) 885-7049
P.O. NUMBER PROJECT NUMBER PROJECT NAME — AT . SA0E oOF
I
Nervoey Tost = Phuse | TVPE REQUIRED ANALYSES ) ~

CLIENT NAME

TELEPHONE/FAX NO. 32224 -(3»,

: . . i N
Cedev @ct\/ éenevu“‘x, Co. 32)-71€-(93 D X /&
CLIENT ADDRESS / CITY, STATE, ZIP CODE /43‘ /x5 /x

~, e . </ &

76 90 /-{“7}{-}30»)" 9?0{ 6 N Son .u//& 1 [:J c,fobco ¢ S
SAMPLER(S) NAME(S) N CLIENT PROJECT MANAGER /OD 3" \,@Q_é

@ /S
2aveett Zule, S/
<

SAMPLING
DATE TIME

SAMPLE IDENTIFICATION

|:| STANDARD TAT

|:| EXPEDITED TAT *

REPORT DUE DATE

NUMBER OF CONTAINERS SUBMITTED

* SUBJECT TO RUSH FEES
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. T ot I LES y 2hify| Loy
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C .FOR SAVANNAH LABORATORY USE ONLY- - ... | LABORATORY REMARKS ... :Zyie-
RECEJVE TORY BY: (SIGNATURE) TIME | . CUBJODY INTACT CUSTODY SEAL NO. 5.L. LOG NO, T C
o5 B Y 0234

Lty
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s[_]no.




S L .VANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[ 5102 LaRoche Avenus, Savannah, GA 31404
[1 2846 Industrial Plaza Drive, Tallahasses, FL 32301

[ 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

] 900 Lakeside Drive, Mobile, AL 36693
1 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

Fax (912) 352.0165
Fax (904) 878-9504
Fax (305) 421-2564
Fax (205) 666-6696
Fax (813) 885-7049

P.O. NUMBER PROJECT NUMBER PROJECT NAME FAGE OF
P — MATRIX
Mocvooy, Test = Phose T TYPE REQUIRED ANALYSES P!
CLIENT NAME TELEMHONE/FAX NO. i\
[elpﬂv /Z/'\/ 6€“€U"+" 7. 120(-21%-6937 X /& |:| STANDARD TAT
CLIENT ADDRESS CITY, STATE, ZIP CODE & g o/
SIS
YO CastpaT D?zj .)faKx Ny //e, F/ 333 - (32-‘% SIS/E/E |:| EXPEDITED TAT *
SAMPLER(S) NAMEIS) CLIENT PROJECT MANAGER > &/3/S
$/5/S5/E
o X
SAMPLING SAMPLE IDENTIFICATION y § rEronT Dam e
DATE TIME NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
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_ : oot [od > orts| Lo
NECEIVED ‘W: (SIGNATURE) I/ Toafe 71 TiME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED’BY: (SIGNATURE) DATE’ TIME
- .+ FOR SAVANNAH LABORATORY USE ONLY - LABORATORY REMARKS
RECHVED FOBPABORATORY BY: (SIGNATURE) DrTE TIME CUSTODY INTACT CUSTODY SEAL NO. S.L. LOG NO.
&%g—————- vl ?,-‘%L 2 @VES [Ino "rL[olgLfS 3
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‘ 6 SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) » P.O. Box 13056 * Tallahassee, FL 32317-3056 » (904) 878-3994  Fax (904) 878-9504

ILOG NO: T4-02358

. Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker . Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 1
DATE/
1LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-1 COAL-0.0-3-B1 . 07-29-94/0800
02358-2 COAL-0.0-3-B4 07-29-94/0800
02358-3 COAL-1.0-3-B1’ 07-29-94/0900
02358-4 COAL-1.0-3-B4 07-29-94/0900
02358-5 COAL-2.0-3-B1 07-29-94/1000

Mercury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.060 - 0.023 0.036 0.031 .067
Prep or Extraction Date 08.15.94 08.15.94 08.15.94 08.15.94 08.15.94
Date Analyzed 08.17.94 08.17.94 08.17.94 08.17.94 08.17.94
Batch ID 0815R 0815R 0815SR 0815R 0815R
Percent Solids, % 94 % 94 % 94 % 94 % 93 %

Method: EPA SW-846
HRS Certification #/s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

B ahe nlelam foa Pnismncnmnn b PA a Tallabhoaceocrnas Fl 2 Toamiemoa 1 2 eamedtomtled Doacmis £1 o BZAblila Al o Almiee el avwmn ' &
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) ® P.O. Box 13056 e Tallahassee, FL 32317-3056 ¢ (904) 878-3994 e Fax (904) 878-9504

Mr.

Kevin Grant

Cedar Bay Generating Co.
P.0O. Box 26324

Jacksonville, FL 32226-6324
CC: Mr. Barrett Parker
REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID
02358-¢6 COAL-2.0-3-B4

02358-7 FASH-0.0-3

02358-8 FASH-1.0-3

02358-9 FASH-2.0-3

02358-10 BASH-0.0-3

ARAMETER 02358-6 02358-7
Mercury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.063 0.47
Prep or Extraction Date 08.15.94 08.15.94
Date Analyzed 08.17.94 08.17.94
Batch ID ' 0815R 0815R
Percent Solids, % 92 % 100 %

...........

Method: EPA SW-846

HRS Ce

FDEP CompQAP No.

rtification #'s:81291,87279,E81005,E87052
890142G

LOG NO: T4-02358

Received: 30 JUL 94

Project: Mercury Test-Phase I
Sampled By: Client

Page 2
DATE/

SAMPLES TIME SAMPLED
07-29-94/1000
07-29-94/0800
07-29-94/0900
07-29-94/1000
07-29-94/0800

02358-8 02358-9 02358-10
0.48 0.45 <0.030
08.15.94 08.15.94 08.15.94
08.17.94 08.17.94 08.17.94
0815R 0815R 0815R
100 % 100 % 100 %



| 6 SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

2846 Industrial Plaza Drive (32301) * P.O. Box 13056 Tallahassee, FL 32317-3056 » (904) 878-3994 ¢ Fax (904) 878-9504
' ' LOG NO: T4-02358

i Received: 30 JUL 94
Mr. Kevin Grant

Cedar Bay Generating Co.

P.0O. Box 26324

Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-11 BASH-1.0-3 07-29-94/0900
02358-12 BASH-2.0-3 07-29-94/1000
02358-13 CcoAL-3.0-3-B1 07-29-94/1100
02358-14 COAL-3.0-3-B4 07-29-94/1100
02358-15 COAL-4.0-3-Bl1 07-29-94/1200
ARAMETER 02358-11 02358-12 02358-13 02358-14 02358-15
Jdercury (7470/7471) ]
Mercury (7470/7471), mg/kg dw <0.030 <0.030 0.046 0.055 0.040
Prép or Extraction Date 08.15.94 08.15.94 08.15.94 08.15.94 08.15.94
Date Analyzed 08.17.94 08.17.94 08.17.94 08.17.94 08.17.94
Batch ID 0815R 0815R 0815R 0815R 0815R
Percent Solids, % 100 % 100 % 94 % 93 % c4 %

Method: EPA SW-846 .
HRS Certification #'s:81291,8727%,E81005,E87052
FDEP CompQAP No. 890142G



‘ 6 SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) * P.O. Box 13056 e Tallahassee, FL 32317-3056  (904) 878-3994 ¢ Fax (904) 878-9504
LOG NO: T4-02358

' Received: 30 JUL %4
Mr. Kevin Grant :

Cedar Bay Generating Co.

P.0O. Box 26324

Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS ' Page 4
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02358-16 COAL-4.0-3-B4 07-29-94/1200

02358-17 FASH-3.0-3 07-29-94/1100

02358-18 FASH-4.0-3 07-29-94/1200

02358-19 FASH-5.0-3 07-29-94/1300

02358-20 BASH-3.0-3 07-29-94/1100
‘PARAMETER 02358-16 02358-17 02358-18 02358-19 02358-20

Adercury (7470/7471) ‘

Mercury (7470/7471), mg/kg dw 0.034 0.039 0.27 0.13 <0.030
Prep or Extraction Date 08.15.94 08.15.94 08.15.94 08.15.94 08.15.94
Date Analyzed 08.17.94 08.17.94 08.17.94 08.17.94 08.17.94
Batch ID 0815R 0815R 0815R 0815R 0815R
Percent Solids, % 94 % 100 % 100 % 100 % 100 %

Method: EPA SW-846
HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G
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& ENVIRONMENTAL SERVICES. INC.

£ SAVANNAH LABORATORIES

2846 Industrial Plaza Drive (32301) ¢ P.O. Box 13056  Tallahassee, FL 32317-3056 ¢ (904) B78-3994 ¢ Fax (304) 878-9504
LOG NO: T4-02358

: Received: 30 JUL 94
Mx. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 5
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02358-21 BASH-4.0-3 07-29-94/1200
02358-22 BASH-5.0-3 07-29-94/1300
02358-23 COAL-5.0-3-Bl 07-29-94/1300
02358-24 COAL-5.0-3-B4 07-29-94/1300
02358-25 COAL-6.0-3-B1 07-29-94/1400
PARAMETER 02358-21  02358-22  02358-23  02358-24  02358-25
Percury (7470/7471)

Mercury (7470/7471), mg/kg dw <0.030 <0.030 <0.030 0.12 <0.030
Prep or Extraction Date 08.19.94 08.19.94 08.19.94 08.19.94 08.19.9%4
Date Analyzed 08.19.94 08.19.94 08.19.94 08.19.94 08.19.94
Batch ID 0819R 0819R 0819R 0819R 0819R
Percent Solids, % 100 % 100 % 93 % 95 % 94 %

...............................................................................

Method: EPA SW-846
HRS Certification #’'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

! sbhnratarine inm Coattmmmals AA o Tallabiaaanae B . Yo .. & _ ;~__.#r_t 0 m___r ve s oer s - -



& ENVIRONMENTAL SERVICES. INC.

ﬁ SAVANNAH LABORATORIES

2846 Industrial Plaza Drive (32301) » P.O. Box 13056  Tallahassee, FL 32317-3056  (904) 878-3994 « Fax (904) 8789504
LOG NO: T4-02358

Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Projedt: Mercury Test-Phase I
' Sampled By: Client

REPORT OF RESULTS Page 6
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-26 COAL-6.0-3-B4 07-29-94/1400
02358-27 COAL-7.0-3-Bl - 07-29-94/1500
02358-28 COAL-7.0-3-B4 07-29-94/1500
02358-29 COAL-8.0-3-Bl1 07-29-94/1600
02358-30 COAL-8.0-3-B4 07-29-94/1600
PARARMETER 02358-26 02358-27 02358-28 02358-29 02358-30
‘ercury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.076 <0.030 - <0.030 <0.030 <0.030
Prep or Extraction Date 08.19.94 08.19.94 08.19.94 08.19.94 08.19 .94
Date Analyzed 08.19.94 08.19.94 08.19.%94 08.19.94 08.19 .94
Batch ID 0818R 081SR 0819R 081SR 081%R
Percent Solids, % 95 % 94 % 93 % 96 % 94 %

................................................................................

Method: EPA SW-846
HRS Certification 4/s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G ‘




SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) e P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 o (904) 878-3994 » Fax (904) 878-9504
' 10G NO: T4-02358

. Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 7
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED

02358-31 FASH-6.0-3 07-29-94/1400

02358-32 FASH-7.0-3 07-29-94/1500

02358-33 FASH-8.0-3 07-29-94/1600

02358-34 BASH-6.0-3 07-29-94/1400

02358-35 BASH-7.0-3 07-29-94/1500
PARAMETER 02358-31 02358-32 02358-33 02358-34 02358-35

‘rcury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.30 0.42 0.41 <0.030 <0.030
Prep or Extraction Date 08.19.94 08.19.94 08.19.94 08.19.94 08.19.9%4
Date Analyzed 08.19.94 08.19.94 08.19.94 08.19.94 08.19.94
Batch ID 0819R 081SR 0819R 0819R 0819R
Percent Solids, % 100 % 100 % 100 % 100 % 100 %

Method: EPA SW-846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) » P.O. Box 13056 ¢ Tallahassee, FL 32317-3056 ¢ (904) 878-3994 « Fax (904) 878-9504
LOG NO: T4-02358

Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.0O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 8
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-36 BASH-8.0-3 07-29-94/1600
02358-37 COAL-9.0-3-Bl 07-29-94/1700
02358-38 COAL-9.0-3-B4 07-29-94/1700
02358-39 COAL-10.0-3-Bl 07-29-94/1800
02358-40 COAL-10.0-3-B4 07-29-94/1800
PARAMETER 02358-36 02358-37 02358-38  02358-39 02358-40
‘4ercury (7470/7471) .

Mercury (7470/7471), mg/kg dw <0.030 <0.030 <0.030 <0.030 <0.030
Prep or Extraction Date 08.19.94 08.19.94 08.19.94 08.19.94 08.19 .94
Date Analyzed 08.19.94 08.19.94 08.19.94 08.19.94 08.19 .94
Batch ID 081S%R 08139R 0819R 081S%R 0819R
Percent Solids, % 100 % 94 % 94 % 94 % 93 %

Method: EPA SW-846
HRS Certification #'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G
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' I SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.
2846 Industrial Plaza Drive (32301) « P.O. Box 13056 * Tallahassee, FL 32317-3056 * (904) 878-3994  Fax (904) 878-9504
LOG NO: T4-02358

r

" Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 9
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-41 FASH-9.0-3 07-29-94/1700
02358-42 FASH-10.0-3 07-29-94/1800
02358-43 BASH-9.0-3 07-29-94/1700
02358-44 BASH-10.0-3 07-29-94/1800
02358-45 Mercury Round Robin Consol 07-29-94
PARAMETER 02358-41 02358-42 02358-43 02358-44 02358-45
.rcury (7470/7471)

Mercury (7470/7471), mg/kg dw 0.38 0.46 <0.030 <0.030 0.11
Prep or Extraction Date 08.22.94 08.22.94 08.22.94 08.22.94 08.22.94
Date Analyzed 08.22.94 08.22.94 08.22.94 08.22.94 08.22.94
Batch ID 0822R 0822R 0822R 0822R' 0822R
Percent Solids, % 100 % 100 % 100 % 100 % 100 %

...............................................................................

Method: EPA SW-B846
HRS Certification #’s:81291,87279,E81005,E87052
FDEP CompQAP No. 8950142G
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

2846 Industrial Plaza Drive (32301) » P.O. Box 13056 » Tallahassee, FL 32317-3056 ¢ (904) 878-3994  Fax (904) 878-9504
LOG NO: T4-02358

.. Received: 30 JUL 94
Mr. Kevin Grant
Cedar Bay Generating Co.
P.O. Box 26324
Jacksonville, FL 32226-6324

CC: Mr. Barrett Parker Project: Mercury Test-Phase I
Sampled By: Client

REPORT OF RESULTS Page 10
DATE/ -
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
02358-46 Fly Ash Std. 07-29-94
PARAMETER 02358-46
Mercury (7470/7471)
Mercury (7470/7471), mg/kg dw 0.13
Prep or Extraction Date 08.22.94
Date Analyzed . 08.22.94
'QBatch ID 0822R
Percent Solids, % 95 %

...............................................................................

Method: EPA SW-846
HRS Certification #'s:81291,87279,E81005,E87052
FDEP CompQAP No. 890142G

for

Janei’f;/géuitt

o Final Page Of Report
Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL * Deerfield Beach, FL » Mobile, AL ¢ New Orleans. LA




Lo Y [ [ 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 3547858 Fax 1912) 352.0165
: I SA‘ NA H LA B ORA TO RIES 2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (904) 878-3994 L ) 878-9504

& E NMENTAL SERVICES, INC. 414 Southwest 12th Avenue, Deerfield Beach, FL 33442  Phone: (305) 4217400 ) 4212584 °
[ 900 Lakeside Drive, Mobile, AL 36693 Phone: (205) 666-6633 Fax {205) 666-6696
LYSIS REQUEST AND CHAIN OF CUSTODY RECORD [ 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: {813) BB5-7427 Fax (813) 8857049
{UMBER PROJECT NUMBER PROJECT NAME FAGE oF -
~1 MATRIX
WMevewoey Tt~ Phyce T “ire REQUIRED ANALYSES | h\
T NAME TELEPHONE/FAX NO. . g 2
# ”/'
,sza\’ B“\l 60(4("‘;{"“ ( L ?0‘/ 7“-/ 4010 Q\- I\Q. ; _/'/ D STANDARD TAT
TADDRESS 7 4) 2" CiTV, STATE, ZIP CODE (gﬁ 43" S/ /x
'Q Eaq )'hoou'r k < :S:yok.kou, v:llg F/ 206 /é o NS : : ‘:,‘ ' , )
LER(S) NAME(S] N CUENT PROJE’(}:T MANAGER /og) g,o &y Q_\‘-“T ' n /" D EXPEDITED TAT
& Q §, > 4 : . ;/ J
= 0 X & # P
SAMPLING Brcet Pk A %(V%’V / . ; / / REPORT DUE DATE
> £ 7 k4 4
E | TIME SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
e .
1 10%00|corL-0,0 -3 - Bl K
g lo®0|cort=0p-3~8Y | |
410 200copt~ l.o -3~ Bl
090 |CoAt= 1.0 ~3 - B¢ X

(000 |copL= 20~ 3 — B
J000 | cokL =20 - 3 ~ gY
FUFAH— 0.0 -3
9900 | Frsp = 1.0 -3
jp0o |FASH - 2.0 -3

¢ o500 B/ )f - 0-0 -3

g | ofvs | BAslk- Lo -3

7| 1000| BASIF = 20- = 2

\
PACBITTIR. < T o EMPTYROTTILES. | | | e Ll 7

JED BY: (SIG'F\IATunE) ~ DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED £Y: (SIGNATURE) ATE 1 TIME

>~

=t P T AT oo e

FOR SAVANNAH LABORATORY USE ONLY o _
/ED FOR LABORATORY BY: (SIGNATURE) - | . DATE .. | TIME CUSTODY INTACT CUSTODY SEAL NO. SLLOGNO. ]

CABORATORY RE

£ M

ORIGINAL



S

ONMENTAL SERVICES, INC.

WNAH LABORATORIES

LYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[ 5102 LaRoche Avenue, Savannah, GA 31404

[Z2] 2846 Industrial Plaza Drive, Tallahasses, FL 32301

[Z2] 414 Southwest 12th Avenue, Deerfield Beach, FL 33442
[2] 900 Lakeside Drive, Mobile, AL 36693

[Z] 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

£ (012) §52.0165
04) 878-9504
05) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

{UMBER PROJECT NUMBER PROJECT NAME __ ATIR SAGE oF

//%VL Ly Je ;IL - FQU cT TVPE REQUIRED ANALYSES 2 A\
IT NAME TELEPHONE/FAX NO. A X
Do B\;y &’H 4/«‘(7;5 (a . T4 75( o000 x /<

IT ADDRESS/

to Er,;,-f‘ ot ﬂJ y P

CITY, STATE, ZIP CODE

CJ:}OHI/:I/& NI EL)

/&

A VATAS
NS
S/,

D STANDARD TAT

LER(S) NAVER) CUENT PROJECTMANRGER 59/ | [ ] expeormeo Tat -
VLG SAMPLE |ozi;tzuofwﬁw §5 /) m/ &vw/ 3 REPOHsTuZ:lECDTATT;n

E | TME NUMBER OF CONTAINERS SUBMITTED * USH FEES
910190 |corr- 2.0 -~ 3- B[ | |{

AINOD |codL~ 30~ 3 —BY | |4

o 1200 |cop - 0 -3 -] | |A

17| lrovlcost - 49— 2~ B4 | €

1| Hob|Fisit —3.0 <3 ¥

Y |20l FASH = 4.0 -3 K

71300 | FASHE 5.0 3 ¢

| 1100 |BASH -3.0 2 .

1| [200|BAs Y0 =5 A

U 300 |PASH-5.0 =% q

g 300 |cope-50 =3 - B 3

A ConL =80 =2 — B \

w 7/15AT TIME EWKWTT I_ E S DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME

y ¢
| DYt |y 35 72/21/ ﬂ) 2001
VED BY: (SIGNATURE) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATURE) TDATE TIMd

Y1 1%00

FOR SAVANNAH LABORATORY USE ONLY

T SLLOGNO. ...

D FOR LABORATORY BY: (SGNATURE) DATE | TWE WCT SoETanY SEAL N.OI. s l
ko jd(/ﬂ—r/(—— : 713;,744./ /630 [ Jno | o (/-Z/’DQ-STX

g <

ORIGINAL



=

ONMENTAL SERVICES, INC.

S/gaNNAH LABORATORIES

L

LYSIS REQUEST AND CHAIN OF CUSTODY RECORD

[ 5102 LaRoche Avene, Savannah, GA 31404
[ 2846 Industrial Plaza Drive, Tallahassee, FL 32301

[ 414 Southwest 12th Avenue, Deerlield Beach, FL 33442

[ 900 Lakeside Drive, Mobile, AL 36693
[ 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

. (912) 3520165
04) 878-9504
05) 421-2584

Fax (205) 666-6696
Fax (813) 885-7049

{UMBER PROJECT NUMBER PROJECT NAME . - SAGE OF '
Murcwry Test —fogse T | "Troe. REQUIRED ANALYSES [ )
T NAME TELEPHONE/FAX NO. . =~
'/"" B"’V éf""e"ﬁ{""l 6/ oY-~25!-~¥uw & X /ié\— pd //
T ADDRESY ﬁ17 CITY, STATE, ZIP CODE ‘? gi\' X / E:I STANDARD TAT
v st pedt . O ; 32 NS/E/E )
gﬂ(sﬁi{:ﬁg - 7 nf\c{%‘:«‘flpﬁﬁeéﬁ,{meen 22 054 QQ,OQ \’5 Qg . ' . ; D EXPEDITED TAT
Bavvett Ruger __/5///% | -
AnLNG SAMPLE IDENTIFICATION 9§ SUIERCYR) / REPORT DUE DATE
E TIME NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
( [MHon |copt- 6.0 -3 — B
r o0 |cops =40 "3 - &Y
;| /§ap|lcopr “2.0-> - B
9| /sop |copr = 7.0 =% - ’_5"/
2| Jizp |cots-Bo-% =~ B
1 | leaw \copr-5.0-3 - BY
49 | 1900\ PAsit -~ 6.0 -%
v 1500 FASH~ 7.0 -3
q| JyoD FASIE- B0 -
9 |1909 | BAslt—Lo-3 ,.
s | Jjsop BAsH-7.0 -3
4| Jbop | BASH= B0 -2
| Y: (SIGNATUR 7 AT TIME | DATE TIME RELINQUISHE Y2 (St E). DATE TIME
WBEHET— 77 s EMPTYBOTTLES T T hdze
JED BY: (SI@NATURE) * DATE TIME | RELINQUISHED BY: {SIGNATURE) DATE TIME | RECEIVERAY: (SIANATURE) LY T3 TIME
_ .~ FOR SAVANNAH LABORATORY.USE ONLY - R R
JED FOR LABORATORY BY: (SIlGNAT:LllF_I-E)‘_': . ‘DATE N TIMF:«‘:{' . CUSTODY INTACT. CUSTODYSEAL NQ_. S.__L. LOG NO.
es e | peae | (% (o | e | 023K

PR ¥ O
I LI

e

ORIGINAL



—

-

S/

& Ei ONMENTAL SERVICES, INC.

NAH LABORATORIES

1 2846 Industrial Plaza Drive, Tallahassee, FL 32301

‘ [ 5102 LaRoche Avenue, Savannah, GA 31404
1 414 Southwest 12th Avenus, Deerfield Beach, FL 33442

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone:; (305) 421-7400

aani912) 552-0165
4) 878.9504
5) 421-2564

[ 900 Lakeside Drive, Mobile, AL 36603 Phone: (205) 666-6633 Fax (205) 666-6696
\LYSIS REQUEST AND CHAIN OF CUSTODY RECORD [ 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: (813) 885-7427 Fax (813) 885-7049
NUMBER PROJECT NUMBER PROJECT NAME i MATRIX PAGE OF l
//7chva Trs( - ﬂ,, q%e L TYPE REQUIRED ANALYSES f')q A__
w NAMé TELEPHONE/FAX NO. A e
G % -9 - Yo x/g /
\g'VADDHESISy /de d l’ (CITY STATE zupco‘SL;EL {200 ‘,TS‘ § X/ ; D STANDARD TAT
to_Eagtpat R, 22 S " S :
il dadond oy 22226 o/75s [] eweorreo ar
Bavieft Farfia S7/8/0/< : /

SAMPLING SAMPLE IDEN < S ercuYyX / REPORT DUE DATE
TE TIME PL TIFICATION NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
y7 [ 1700 |Coql = T0 = 2 = B
b Jzddlcont~ 9.0 -3 ~ BY
1| B | cop- 100 =3 =Y
4 | /600 cop” 100 = > — Y
29 [200| FASH —9.0 - 3
24| /SO0 FASIE - 10.0 =2
19| )200| BASIH - 7.0 -3
14| 70D\ DN - 70.0 - >
9 MGFCVY;Y QOWJ Qd(nﬂ Conso|
-jIT :" T > VAT TIME . M‘P’TTVgnT DATE TIME RELINQUJSHED BY: (S! URF) DATE TIME

' aal TLES 7 794/t 2i00p
IVED BY: (SIGNATURE) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATUHE) pAE ! TIME

.~ FOR SAVANNAH LABORATORY USE ONLY fro [ LABORATORY |

IYED FOR LABORATQRY BY: (SIGNATURE) DATE TIME . CUSTQDY INTACT CuUSTODY SEAL NO. S.L. LOG NO. ;
Lo'wv-v '7/3074.‘ 103D ves [ no R "\‘L}-'023d

ORIGINAL



"APPENDIX G

AIR CONSULTING AND ENGINEERING, INC.’S REPORT
OF MERCURY IN FLUE GAS SUBMITTED TO DEP IN
‘ I SEPTEMBER 1994




SOURCE TEST REPORT
FOR
CEDAR BAY COGENERATION PROJECT
FDEP SITE CERTIFICATION PA 88-24A
MERCURY EMISSIONS
ON

UNIT 2

JULY 27-29, 1994

PREPARED FOR:

CEDAR BAY COGENERATION, INC.
JACKSONVILLE, FLORIDA

PREPARED BY:
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1.0 INTRODUCTION

On July 27-29, 1994, Air Consulting and Engineering, Inc. (ACE) conducted mercury (Hg) emission
testing on the exhaust duct after the baghouse from Unit-2 at the Cedar Bay Cogeneration Project, Inc.
(Cl?CP)‘ facility in Jacksonville, Florida. Testing was undertaken to gathér baseline emission data for the
unit. The unit is permitted under site certification PA-88-24A.

United States Environmental Protection Agency (EPA) Method 101A was used for for Hg emission

measurements.
Mr. Kevin Grant of CBCP coordinated testing and provided production data.

Mr. Michael White of Roy F. Weston, Inc. (Weston) provided Hg audit samples and acted as the Quality
Assurance officer during field sampling.



2.0 SUMMARY AND DISCUSSION OF RESULTS

Mercury emissions averaged 4.20 pg/dscm, or 3.46 x 10-6 Ibs/MMBTU. Table 1 summarizes Hg
emissions and flue gas parameters. Complete emission data, field data, and laboratory data are presented
in Appendices A, B, and C, respectively. '

Analyses of reagent and rinse solutions showed no detectable Hg (Appendix C), but a field blank collected
prior to the first sémple run yielded a total of 10.7 ug of Hg. This blank value is significant compared to
the test values of 47.8,18.5 and 12.3 ug Hg for runs 1, 2 and 3, respectively. No blank corrections

were made when calculating the Hg concentration and emission values reported in Table 1.

Two field audit samples prepared by Michael White of Weston yielded Hg values of 3.66 and 3.74 ug
(Appendix C). ' '



Table 1. Summary of Mercury Emissions
Cedar Bay Cogeneration Project, Inc.
Jacksonville, Florida

Unit-2 Baghouse Outlet

Test Dates: July 27-29, 1994

Total *Hg emission r
%02 source flow rate sample volume ng Hg Ibs./hr.  Ibs/MMBTU
dscfm  dscmm dscf dscm in sample ug Hg/dscm (x10-3) (x 106

Run 1 5.3 241,152 6857 217.3 6.153 47.8 7.77 7.05 6.35
July 27
1300-1722
Run 2 5.6 261,152 7395 2214 6.268 18.5 2.96 2.89 2.47
July 28 '
0900-1306 ‘
Run 3 5.4 261,427 7403 230.6 6.530 12.3 1.88 1.84 1.55
July 29
0937-1037
and
1350-1721

Averages 4.20 3.93 3.46

*F factor based emission rate calculated using F = 9780 dscf/MMBTU for bituminous coal.



3.0 PROCESS DESCRIPTION AND OPERATION

The CBCP Unit-2 is a bituminous coal-fired power boiler employing ammonia injection and a baghouse
for emissions control. It is permitted at a maximum firing rate of 104,0001bs of coal per hour.

A summary of average production during testing is présented in Table 2. Complete production data is
presented in Appendix E.

Table 2. CBCP Unit-2 production data during Hg emission testing.

Date time coal flow main steam flow gross generation

(K 1b./Hr.) (K 1b./Hr.) MW)  *MMBTUH
Run-1
July 27 1300-1722 88.32 662.5 2823 1021
Run-2
July 28 0900-1306 85.40 656.4 283.6 1027
Run-3
July 29 0937-1037 84.45 286.6 284.4 988
and 1350-1721

*Based on values of 11,562, 12,030 and 11,700 BTU/Ib of coal for July 27, 28 and 29, respectively.



4.0 SAMPLING POINT LOCATION

Figure 1 is a schematic of the Unit-2 baghouse outlet showing individual sampling point locations.

5.0 FIELD AND ANALYTICAL PROCEDURES
Complete copies of EPA Methods 101 and 101A are included in Appendix F.
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AIR CONSULTING AND ENGINEERING,

INC.

Complete Emission Results

Plant: Cedar Bay Generatlng Company
Location: Jacksonville, Florida
Date: 07/27/94
Stack: Unit Number 2 - Hg Run: 1 From 1300 to 1722
Y Factor 1.013 . Nozzle Diameter 0.250 In
Total Time 240 Min Nozzle Area ' 0.000341 Ft2
Stack Area 95.820 Ft2 Barometric Pressure 29.97 In Hg
Stack Temperature 330.3 °F Meter Temperature 100.0 °F
Stack Pressure 28.27 In Hg Meter Orifice Diff 3.238 In H,0
Stack Avg v Vel Head 1.037 In H,0 Meter Volume 225.391 CF

F Factor 9780.0

Condensate Volume 417.5 ml

Volume Water Vapor Sampled
Volume Standard Dry Gas Sampled
Total Standard Sample Volume
Percent Moisture

Percent Dry Air

Molecular Weight of Dry Flue Gas
Molecular Welght of Wet Flue Gas
Specific Gravity Flue Gas
Percent Oxygen [O,]

Percent Carbon Dioxide [CO, ]
Percent Excess Air

Velocity of Flue Gas

Actual Volumetric Flow Rate
Dry Volumetric Flow Rate
Standard Volumetric Flow Rate
Emission Concentration
Emission Concentration
Emission Concentratlon
Emission Rate

Emission Rate

Percent Isokinetic

19.652 SCF

217.268 SCF or 6.152 SCM

236.920 SCF
8.295
91.705
'30.292
29.272
1.01
5.30
13.00
32.578
72.757 FPS
418295.6 ACFM
383599.3 ACFMD

242152.3 SCFMD or 6857 SCMMD

7.77 ug/SCM
4.50 ug/ACM
4.85 x 10-10 1bs/SCFD
0.00705 1bs/Hr,
" 6.36 x 1070
105.1

1bs/MMBTU

——— - - D ——— - —— — ——— - —— — - — —— —— — —— - ——— —— ————— ———— —— — T — ——— — — —— — - > ——

Probe/Nozzle Wash
Impingers
Total

0.918 ug
46.9 ug
©47.8 ug



AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results

Plant: Cedar Bay Generating Company
.Location: Jacksonville, Florida
Date: 07/ 28/94 -
Stack: Unit Number 2 - Hg Run: 2 From 0900 to 1306
Y Factor 1.013 Nozzle Diameter. ' 0.250 In
Total Tinme 240 Min Nozzle Area ! 0.000341 Ftz
Stack Area 95.820 Ft2 Barometric Pressure 29.96 In Hg
Stack Tenmperature 323.1 °F - Meter Temperature 92.1 °F
Stack Pressure 29.84 In Hg Meter Orifice Diff 3.400 In H,0
Stack Avg v Vel Head 1.088 In H,O0 Meter Volume 226.391 CF
F Factor 9780.0
Condensate Volume 434.6 ml
1. Volume Water Vapor Sampled 20.457 SCF
2. Volume Standard Dry Gas Sampled 221.359 SCF or 6.268 SCM
3. Total Standard Sample Volume 241.815 SCF
4. Percent Moisture 8.460
5. Percent Dry Air 91.540
6. Molecular Weight of Dry Flue Gas 30.464
7. Molecular Weight of Wet Flue Gas 29.410
8. Specific Gravity Flue Gas 1.02
9. Percent Oxygen [O,] 5.60
10. Percent Carbon Dioxide [CO, ] 14.00
11. Percent Excess Air 35.839
12. Velocity of Flue Gas 73.790 FPS
13. Actual Volumetric Flow Rate 424232.3 ACFM
14. Dry Volumetric Flow Rate 388343.9 ACFMD
15. Standard Volumetric Flow Rate 261150.7 SCFMD or 7395 sCMMD
.16. Emission Concentration © 2,96 ug/ScM
17. Emission Concentration 1.8315UAC¥
18. Emission Concentration 1.85 x 107 01bs/SCFD
19. Emission Rate
20. Emission Rate g'.igzigl%)}i%/i;s/m.m
21. Percent Isokinetic 99.3
Probe/Nozzle Wash 0.912 ug
Impingers 17.6 ug
Total 18.5 ug



ATR CONSULTING AND ENGINEERING, INC.

Complete Emission Results

Plant: Cedar Bay Generatlng Company
Location: Jacksonville, Florida ;
Date: 07/ 29/94 0932 to 1037
Stack: Unit Number 2 - Hg Run: 3 From 1350 to 1721
Y Factor 1.013 Nozzle Diameter’ 0.250 In
Total Time 240 Min Nozzle Area ’ 0.000341 Ft2
Stack Area 95.820 Ftz2 Barometric Pressure 30.06 In Hg ,
Stack Temperature = 320.2 °F Meter Temperature 88.7 °F
Stack Pressure 29.60 In Hg Meter Orifice Diff 3.534 In H,0
Stack Avg v Vel Head 1.088 In H,0 Meter Volume 233.538 CF
F Factor 9780.0 '
Condensate Volume 435.2 ml
1. Volume Water Vapor Sampled 20.485 SCF
2. Volume Standard Dry Gas Sampled 230.596 SCF or 6.530 SCM
3. Total Standard Sample Volume 251.081 SCF
4. Percent Moisture : 8.159
5. Percent Dry Air 91.841
6. Molecular Weight of Dry Flue Gas 30.456
7. Molecular Weight of Wet Flue Gas 29.440
8. Specific Gravity Flue Gas 1.02
9. Percent Oxygen [O,] 5.40
10. Percent Carbon Dlox1de [CO,;] _ 14.00
11. Percent Excess Air 34.008 '
12. Velocity of Flue Gas 73.956 FPS
13. Actual Volumetric Flow Rate 425189.2 ACFM
14. Dry Volumetric Flow Rate 390499.4 ACFMD
15. Standard Volumetric Flow Rate 261427.1 SCFMD or 7403 sCMMD
16. Emission Concentration 1.88 ug/scM
17. Emission Concentration 1.17 ug/ACM
18. Emission Concentratlon 1.17 x 10~10 1bs/scrFp
19. Emission Rate 0.mH84]bg/
20. Emission Rate 1.55 x 10~
21. Percent Isokinetic 103.4 1bs /MBI

Probe/Nozzle Wash 4.62 ug
Impingers 7.66 ug
Total 12.3 ug



Plant:
Date:
Stack:

0.7200
0.7200
1.1000
1.2000
1.6000
1.1000
0.9700
1.0000

Cedar Bay Generating Company
07/27/94 _
Unit Number 2 - Hg

.Run Number: 1
Average v Velocity Head = 1.037

Velocity Head Inputs:

0.7700
0.7500
1.2000
1.2000
1.7000
1.3000
1.0000
1.1000

0.8000
1.1000
0.7400
1.2000
1.4000
1.3000
1.1000
0.7400

Average Orifice Pressure =
orifice Pressure Inputs:

2.1600
2.1600
3.3000
3.6000
4.8000
3.3000
2.9000
3.0000

.Average Stack Temperature =

2.3100
2.2500
3.6000
3.6000
5.1000
3.9000
3.0000
3.3000

2.4000
3.3000
2.2200
3.6000
4.2000
3.9000
3.3000
2.2000

Stack Temperature Inputs:

329.0
326.0
330.0
335.0
332.0
334.0
332.0
330.0

323.0
332.0
332.0
330.0
335.0
336.0
330.0
331.0

329.0
333.0
330.0
335.0
332.0
333.0
320.0
330.0

Average Meter Temperature =
Meter Temperature Inputs:

80.0
87.0
95.0
101.0
105.0
108.0
108.0
106.0

80.0
89.0
96.0
101.0
105.0
108.0
108.0
106.0

81.0
91.0
98.0
102.0
106.0
108.0
108.0
105.0

0.7900
1.1000
0.7500
1.2000
1.4000
1.3000
1.5000
0.7500

3.238

2.3700
3.3000
2.2500
3.6000
4.2000
3.9000
3.0000
1 2.2000

330.3

332.0
329.0
330.0
329.0
335.0
332.0
325.0
325.0

100.0

82.0
. 92.0

99.0
103.0
106.0
107.0
107.0
105.0

0.8200
1.1000
1.4000
1.0000
1.2000
1.2000
1.5000
0.8000

2.4600
3.3000
4.2000
3.0000
3.6000
3.6000
4.5000
2.4000

333.0
334.0
335.0
322.0
331.0
333.0
328.0
322.0

83.0

93.0
100.0
105.0
107.0
108.0
106.0
105.0

0.8100

©1.1000

334.0
332.0
331.0
323.0
333.0
331.0
331.0
325.0

1.3000
1.0000
1.2000
1.1000
1.4000
0.7900

2.4300
3.3000
3.9000
3.0000
3.6000
3.3000
4.2000
2.4000

85.0

93.0
100.0
105.0
107.0
108.0
106.0
105.0



Plant:
Date:
Stack:

Cedar Bay Generating Company
07/28 /94
Unit Number 2 - Hg
Run Number: 2

Average v Velocity Head = 1.088
Velocity Head Inputs:

1.1000
0.7800
1.3000
1.5000
1.5000
1.1000
1.2000
1.3000

1.0000
0.7500
1.2000
1.5000
1.4000
1.2000
1.2000
1.3000

0.8000
1.1000
1.0000
1.5000
1.3000
1.5000
1.1000
1.2000

Average Orifice Pressure =
Orifice Pressure Inputs:

3.0000
2.1000
3.5000
4.1000
4.3000
3.2000
3.6000
-3.9000

2.7000
2.0000
3.2000
4.1000
4.0000
3.6000
3.6000
3.9000

Average Stack Temperature

2.2000
3.0000
2.7000
4.1000
3.8000
4.5000
3.3000
3.6000

Stack Temperature Inputs:

321.0
320.0
323.0
323.0
322.0
325.0
325.0
323.0

321.0
322.0
323.0
323.0
324.0
325.0
324.0
322.0

321.0
320.0
323.0
324.0
324.0
323.0
324.0
322.0

Average Meter Temperature =
Meter Temperature Inputs:

67.0
76.0
86.0
93.0
97.0
101.0
102.0
101.0

68.0
78.0
87.0
93.0
98.0
101.0
102.0
101.0

68.0
80.0
88.0
95.0
98.0
101.0
103.0
101.0

0.
1.
0.
1.
1.
1.
1.
1.

3.400

2.
3.
2.
4.
4.
4.
3.
3.

323.1

320.0
321.0
322.0
324.0
326.0
326.0
324.0
322.0

92.1

1
1
1

8500
1000
9800
5000
4000
4000
1000

2000

3000
0000
7000
1000
2000
2000
3000
6000

70.0
82.0
91.0
95.0
99.0
01.0
02.0
01.0

0
1
1
1
1
1
1
1

2
3
3
3
4
4
3
2

322.0
322.0
323.0
325.0
326.0
325.0
324.0
322.0

.8000
.2000
.2000
.1000
.6000
.4000
.3000
.0000

.2000
.2000
.2000
.0000
.8000
.2000
.9000
.9000

72.0
83.0
92.0
96.0
99.0
101.0
102.0

322.0
323.0
323.0
322.0
326.0
325.0
323.0
322.0

100.0

1.0000
1.2000
1.2000
1.1000
1.4000
1.3000
1.1000
1.0000

2.7000
3.2000
3.2000
3.0000
4.2000
3.9000
3.3000
2.9000

74.0
84.0
93.0
97.
100.0
101.0
101.0
100.0



Plant:
Date:
Stack:

Cedar Bay Generating Company
07/29 /94
Unit Number 2 - Hg
Run Number: 3

~ Average v Velocity Head = 1.088
Veloclty Head Inputs:

0.9600
0.9600
1.2500
1.5500
1.3000
1.2000
1.5000
1.2000

0.9300
0.7900
1.2500
1.5500
1.3000
1.2000
1.2000
1.2000

0.7500
1.1000
0.9000
1.5500
1.1000
1.5000
1.0000
1.2000

Average Orifice Pressure =
Orifice Pressure Inputs:
2.7500 2.7000 2.1500
2.8000 2.3000 3.2000
3.5500 3.5500 2.6000
4.4500 4.4500 4.4500
3.7000 3.7000 3.2000
3.6000 3.6000 4.5000
4.5000 3.6000 3.0000
3.8000 3.8000 .3.8000
.Average Stack Temperature =
Stack Temperature Inputs:
324.0 324.0 324.0
326.0 326.0 322.0
317.0 318.0 315.0
318.0 319.0 320.0
319.0 320.0 320.0
318.0 319.0 319.0
321.0 321.0 322.0
322.0 322.0 320.0
Average Meter Temperature =
Meter Temperature Inputs:
70.0 71.0 72.0
77.0 78.0 80.0
74.0 76.0 78.0
86.0 87.0 89.0
95.0 95.0 96.0
99.0 99.0 99.0
99.0 99.0 100.0
98.0 98.0 99.0

0.
1.
0.
1.
1.
1.
1.
1.

3.534

2.
3.
2.
4.
4.
4.
3.
4.

320.2

324.0
317.0
316.0
320.0
318.0
320.0
320.0
320.0

88.7

1

7500
1000
9000
5500
5000
4000
3000
3000

1500
1500
6000
4500
5000
2000
9000
0000

73.0
72.0
80.0
91.0
97.0
99.0
00.

99.0

0.
1.
1.
1.
1.
1.
1.
1.

2.
3.
4.
3.
3.
3.
4.
3.

325.0
317.0
319.0
320.0
318.0
320.0
319.0
320.0

7500
1500
4500
1000
3000
3000
3000
2000

1500
3000
1500
1500
9000
9000
0000
8000

75.0
72.0
81.0
92.0
98.0
99.0
99.0
99.0

0.6500

11,1500

326.0
318.0
318.0
319.0
320.0
320.0
322.0
320.0

1.4500
1.2000
1.3000
1.3000
1.3000
1.3000

1.9000
3.3000
4.1500
3.4500
3.9000
3.9000
4.0000
4.0000

76.0
72.0
83.0
93.0
98.0
99.0
98.0
99.0



Page 1
Sample Calculations Run 1

Plant: Cedar Bay Generating Company
Date: 07/27/94
Stack: Unit Number 2 - Hg

Vwv Volume Water Vapor Sampled
Vwv = 0.04707 X 417.500 = 19.652 SCF

VMstd Volume Standard Dry Gas Sampled
VMstd = 17.64 X 225.391 X 1.013 X

[ 29.97 + ( 3.238 / 13.6)] / ( 100.0 + 460) = 217.268 SCF
vt Total Standard Sample Volume
vt = 19.652 + 217.268 = 236.920 SCF
W Percent Water = ( 19.652 / 236.920) X 100 = 8.3 %

FDA Percent Dry Air = ( 1 - 0.083) X 100 = 91.7 %

Md Molecular Weight of Dry Stack Gas _
Md = ( 0.44 X 13.00 %CO,) + (0.32 X 5.30 %0,) +
(0.28 X ( 81.70 %N + 0.00 %CO)] = 30.29

Ms Molecular Weight of Wet Stack Gas
Ms = ( 30.292 X 0.917) + ( 18 X 0.083 ) = 29,272

SG Specific Gravity Stack Gas
SG = 29.272 / 28.84 = 1.01

a Percent Excess Air
.Ea = [( 5.30 %0,)-( 0.00 %CO / 2)] X 100
( .264 X ( 81.70 %N,)) - (( 5.30 %0,)+( 0.00 %CO / 2))
32.578

Vs Velocity of Stack
Vs (85.49 X 0.84 X 1.037 ) X [( 330.3 +460) /(28.27 X 29. 27)]
Vs 72.757

Qa Actual Volumetric Flow

Qa = ( 95.820 X 72.757 X 60 ) = 418295.6 ACFM
Qd = Dry Volumetric Flow
Qd = ( 418295.6 X 0.917) = 383599.3 ACFMD

Qsd Standard Volumetric Flow
Qsd = 418295.6 X 0.917 X [ 528 / ( 330.3 +460 )] X
(28.27 / 29.92 ) = 242152.3 SCFMD



Page
Sample Calculations Run 1

'lant: Cedar Bay Generating Company
ate: 07/27/94
Stack: Unit Number 2 - Hg

ESTP Emission Concentration
gr/SCF = [ 0.01543 X ( 0.0 + 0.0478 )3} / ( 217.268 )
9r/SCF = 3.4 x 1070 _ :

Lbs/SCF Emission R%te -
Lbs/SCF = (3.4 x 10 J 7000 ) = 4.9 x 10~10

Lbs/Hr Emission Rate
Lbs/Hr = (3.4 x 105 7000) X 242152.3 X 60 = 7.05 x 10°3

Lbs/MM BTU'Emissfon Rate
Lbs/MM =4.9 x 10~ 0 X 9780.000000 X (20.9 -6 °
/ (20.9 - 5.300 %0,)) = 6.4 x 10

I Percent Isokinetic

I = 100 X (330.3 +460) X [(.002669 X 417.5) + ( 225.391 X
( 100.0 + 460)) X (29.97 + (3.238 / 13.6))] /
(60 X 240.00 X 72.757 X 28.27 X 0.000341)

I = 105.1 %

1.013 /



APPENDIX B

FIELD DATA SHEETS
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STACK S..LING FIELD DATA SHEET

PLANT CETPAE- ?.7//'( O, O
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AIR CONSULTING
& ENGINEERING, INC.

SOURCE W2\ T =

PLANT LocATION 2Ae¥wdnie a. 2106 N.W. 67th PLACE -Sultes 9810
TYPE OF SAMPLING TRAIN _E24 \ol A GAINESVILLE, FLORIDA.32606
TYPE OF SAMPLES “1

paTE__ /2[4  qun no. L

TIME START_\222 - TiMg END _\1Z2-

SAMPLE TIME_ 22t/ Lo (min/pt): Z4O Total min & o>
ASSUMED MOISTURE __\© o, fpA__-A AN
NOMOGRAPH Cy _\*>.© piroT CORR. -2 it

Pp — A A "Hg p(r-\.—\ }L,) 2221 "He

WEATHER _&Ai TEMP_A2'% of -
METER BOX NO. __| HAAA ¢y \.ot ™= " et
NOZZLE CAL. : 222 .20 .248 :_.250 Lot L
STACK DIMENSIONS __(Zv.(o ") x \oatd \L

STACK AREA A2.B2A 12 EFFECTIVE S42.87A 12

STACK HEIBHT~CC0 0 (o Tarror~>D oy Bl

STACK DIAMETER: UPSTRM. T 1 _DNSTRM. \o > i "

PORT SIZE__ & __in. NIPPLE LENGTH_22 in. z do.se

U CORD LENGTH 222 > Loy

REMARKS: CEATASLY TAKER ety “ominl.

-

OF =

TEST
PAGE t

MAT'L PROCESSING RATE
GAS METER READINGS: FINAL _B8T1.ZA \
INITIAL _ ol A0 3

NETZZS. DA\ 43

FILTER NO. __ %= 1mp. voL.6AIN 222 m.
SIL GEL NO. 2VZA AL wT.eaIN 355 mi.
TOTAL CONDENSATEX! -5

113

ml.
ORSAT
g 2 3 a | ave.
% ,COp 3.0
% 02 S5
% CO
Y No

Fp: LoB5-1.TV0F, RANGEs \.200

ORSAT ANALYZER 2N /cvt
LEAK CHECKS
PRE :92% _ctm Z©__"Hg POST:22 D otm_\ S "Hg
METERBOX/PUMP_*~  GAS SAMPLE SYST. “—
ORSAT BAG

JECEERT IWITEES [PAULASTED - Bt U G4 2 PITOT TUBE NO._\2* _ pRe-TEST _ &K
Pt e Saad [ 5 AAA T POST-TESTH) 2-& fo.0cy \%5 HZO/ Sec
57& (24— POST-TEST(=) 3.\ /2-20; 1\ = H0/Sec
( X/ﬂ PYROMETER NO. 27¥~-Ls
BOX OPERATOR _H___ PROBE HOLDER 24/ 1>
(%.24.4 . :
PORT AND |DISTANCE FROM STACK GAS| SAMPLE LAST DRY GAS VACUUM
TRAVERSE | INSIOE STACK | cLock | CREABING . VELOGHY -p';fs’;‘;ff'(f'“, TEMP BOX TEMR | IMPINGER METER TEMR| o,ON .
POINT WALL TIME s HEAD - DIFF. (H0 . TEMP . PN
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R C N M E N T A L L A B OR AT ORI E 5. I N C.

August 16, 1994

Mr. Peter Burnette

Air Consulting & Engineering
2106 N.W. 67th Place, Suite 4
Gainesville, FL. 32606

Dear Peter:

Enclosed are the results of our analyses of the Cedar Bay samples received ‘August 4, 1994,
Samples were analyzed by EPA 101 A.

If you have any questions conceming this report, piease do not hesitate to give me a call.

Sincerely,

M. Kelly Bergdoll

Project Manager

MKB:mmb

Enclosures

6821 SwW ARCHER ROAD. GAINESVILLE, FLORIDA 32608 Tel. (904) 377-2349
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RESULTS OF ANALYSES

. Peter Burnette
Air Consulting & Engineering
2106 N.W. 67th Place, Suite 4
Gainesville, Florida 32606

Table 1. Cedar Bay Samples Received August 4, 1994

Project No.: 86-026 ACE

Date: August 16, 1994

DHRS#: 82282, E82001

PPB No. Sample ID Mercury, total ug volume, mL
109010 PreTest Bias A 5.75 850
- 109011 PreTest Bias B 493 820
109012 Run 1 nozzle to filter _0918 248
109013 Run 1 sample to impinger — = 468 1068~ 0757,
109014 Run 1 HCL residue rinse 0.102 68
. 109015 Run 2 nozzle to filter 0.912 240 oot
109016 Run 2 sample to impinger ( 17.65’{‘ 1130 .01 %
109017 Run 2 HCL residue rinse <0.018 44
109018 Run 3 nozzle to filter . 4.62 ’]‘ 300 — |, o5
109019 Run 3 sample to impinger 749 |, 946
109020 Run 3 HCL residue rinse 0.174 - 60
109021 KMnO#4 rinse solution <0.048 120
109022 DI H20 blank <0.1 (ug/L) NA
109023 Audit Sample 3.66 118
109024 3.74 128

Audit Sample

/:Zfﬁééi d Loll
Project Manage

_A821 SW ARCHER ROAD.

GAINESVILLE.

FLORIDA 326038

Tel. (904) 377-2349
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STANDARD METER CALIBRATION
‘Meter Number 691751 - N

Air Consulting and Engineering, Inc. (ACE) uses a dry gas meter for the
calibration standard. This meter has been calibrated against a wet test meter
in triplicate. This data was used to generate a standard meter calibration
curve (see next page). Field meter calibrations are corrected to this curve
using the following formula:

X Y, = Y

<
]

a actual ratio of field meter to standard meter

"
]

8 ratio of standard meter to wet test meter at a given
flow rate (from Calibration Curve)

Y = corrected ratio of field meter.

The dry standard meter was calibrated on June 18, 1992, and has been rechecked
and verified annually. The latest verification was May 9, 1994.
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1.00 l 1.01 1.02 103
STANDARD METER CCRRECTION FACTOR (Y

STANDARD METER CALIBRATICON
CURVE AIR CONSULTING
JUNE 18, 1992 and

SERIAL NUMBER 69175I ENGINEERING

(CHECKED ON APRIL 29, !993)

(Rechecked Mav 9, [004)



AIR CONSULTING & ENGINEERING

STANDARD METER CALIBRATION

DATE__(Q:’ | 8- 92—
METER SERIAL NUMBER_Q_Q.LEI

STD GAS METER TEMPERATURE.B“’F/ ASTM GLASS THERMOMETER TEMPERATUREZ&"’

so—
LEAK CHECK____ 2. 00D  ciMa— LD Hg.

BAROMETRIC PRESSURE _20: O 2L |1 g

GAS VOLUME, WET TEST METER GAS VOLUME, STD GAS METER

’ TEMP TEMP TIME

e A INITIAL FINAL ACT‘;A" INITIAL FINAL ACT‘;A'- WeETER METER (Minutes)
4] S { (°F) {°F)
=l (=27 | 2 29 4, | 39,437 |_S5.538 73 7 S
- |=.77 %&ﬁﬂ_._&m 5,49 %mw 72 |72 12
—\ |=27 |13.372 [, 449 s.119 {4t S28| 949, 0o 5064 | /2. 7 | 2
-2 -1l | 9,012 | |4 502 | S ¥A0 | 850,024 |8SS. 02| £, ¥7 22 7 & 9
= Lo | So | 19,93 | S.43b | 955.60[Bbl 07| S.4776 72 | 72 q
=2l -1.2 119,988 |25, 95 [ 5457 | 361,009 |8ebL.S2a| S.Ifs54¢ 7= | 72 9
~21 -l | 6.0 |1, 192 Slbt (L6712 |12, 24| Sl Z2-|__ 7 7
- 3|=Lb [ 119D | Jb. 386 | Slb¥ | 372.27%]| 817435 s ] -77:2. 73. ;/
- =Lk | 6. 356 AT 4351 9492.57% . o 2
-4 |~2.0 3,24 %7158 5.917 %M <9237 o 7 7
-4 |=2.,0 | 4,158 [14,229 _ZUW. 2ol (& Al s097 | 72 22 A
-t |=a.0 | 14229 19,324 5.095 | 294,363 | 900,47, 72 7 A A
-S| —-2.¢ 0, 5.233<% 5,199 Jo01, 310 | 9pp,. s4b| 5. 2D 72 72 g
-.S|=2.¢ s 33¢ | 10,520 | S B = 911,774 | 5,228 | 70 7 5
-S| -2.9 S26 | 15,1719 5,143 | 91,71 A1 02F| S5.a50 7| 7% | 5
| =36 ,3&@8' 95 | Lovd | g ndsl9sp.a) | 6,092 [ 71 74 5
—. ] -3, ' . | ©.074 | 950.201[9456.347 6,136 71 71 5
-b1-3.6 [ 15 Bl 20660 | £.07¢ | 456.3¥1| 963,487 | 21 71| =5
ir 0.432 1.011 0.607 1.005 0.735 1.005 0.842 1.002 1.033 0.998 .207 1.000
onsulling 0.427 1.011 0.607 1.005 0.735 1.005 0.842 1.000 1.033 0.999 1.213 0.999

) : and 0.425 1.012 0.604 1.003 0.732 1.004 0.846 1.001 1.034 0.996 1.213 0.998
a nglneenng 0.428 1.012 0.606 1.004 0.734 1.005 0.843 1.001 1.033 0.998 1.211 0.999.




AIR CONSULTING & ENGINEERING

STANDARD METER CALIBRATION

DATE S“q"c) 4

LEAK CHECK__- 000

CFM at_ﬁ_ln Hg.
30\

METER SERIAL NUMBE 6A 1761 BAROMETRIC PRESSURE In. Hg.
STD GAS METER TEMPERATURE_ZY\_F/ASTM GLASS THERMOMETER TEMPERATURE 1Y _°F
" GAS VOLUME, WET TEST METER GAS VOLUME, STD GAS METER
' TEMP TEMP TIME
| WET STOD WET TEST OF STD. { Minutes)
OH OH INITIAL FINAL AcTUAL INITIAL FINAL AcTUAL METER METER
f f (°F) (°F)
-0.%.|—-13 $17.000 [522,672. [ S.672 [ §36. 238 | GyL.004 [S- (76 Y 15 \3
- L | ¢ 6 O.000 2.094 5.094 aya.§22, |9%35.102, |5 . 270 74 17
M
(N i
CALIBRATED ev,é%&cﬁz,m_ v
_ : SCFM 0ld Value New Value % Change
0.434 . 1:010 1.004 0.6
0.845 . 771,004 0.993 1.1
onsulling L
‘ and .
 ngineering
EPA METHOD 5 PARAGRAPH 7.1.2.2 -




CALIBRATED BY: ‘ "“’7/

5

MEAN:

AIR CONSULTING & ENGINEERING ANNUAL METER CALIBRATION |
oate_G - 2%-94 LEAK CHECk __ O ©9O cmar_ ! in. Hg.
METER BOX NUMBER / BARQMETRIC PRESSURE —__30 OL'/. in. Hg.
DRY GAS METER TEMI;‘ERATURE ? S SF/ASTM GLI_&SS THERMOMETER TEMPERATURE ?S °F
GAS VOLUME, STANDARD METER GAS VOLUME, DRY GAS METER
AVERAGE TSETh[‘).E J!Eg;Y TIME | TIMER
aHS | AHD INITIAL FINAL Acf“;’“- INITIAL FINAL ACT‘;"'— METER METER |(Minutes)
t ft
05| .S [s56.94R8 |562.575| 6,127 (505.722|S/.s62 | 6140 S | s (/16 | /6
=11 |1.0 639 9L6|36.075 | 5. 249 |579.855|59S 195 | S.290 | 90 |90 |r0 |/0
721 (1.5 [B36.075 |6 261 |S . 126 [$85.4S 1970287 S 4L | 22 | Yo |
2320 Yil.zo) [647.223|6. 0272 [$90. 297|596310|6.02% | 3 | 90 3 | 8
-35| 2.0 |647.223|csH46L| 7243 |s96.310(603.521| T.22) | 84 |90 | ¥ |
-97| 4.0 |esy 966|C61.071|6.605 |603.53 (61009 | 6.595 | 35 | 7 6 | 6
DELTA H Ya SCFM ¥s 'y
1.918 1.011 0.375 1.013 1.024
2.031 1.008 0.515 1.009 1.017
2.059 1.008 0.627 1.006 1.014
1.997 1.008 0.735 1.004 1.012
2.078 1.007 0.882 1.000 1.007
1.878 1.011 1.071 0.996 1.006
'1.993 1.009 1.005 1.013




AIR CONSULTING & ENGINEERING, inc.

POST TEST CALIBRATION

DATE_S"’O‘ CM

CLIENT C(’_Cl a’ %a_‘/ G'C-N Go,

FLIGHT SERVICE Pb_320%  |n Hg. ACE BAROMETER Pb_30.08

METER BOX NUMBER__| . LEAK CHECK
SOURCE UN’T il Z

0.00

in. Hg.

THERMOCOUPLE NUMBER

CFM at

\Z

in. Hg.

125 PYROMETER NUMBERM

113,838

120.385

32471

.54k

ASTM GLASS THERMO'METERM_"F/ T_HERMOCOUPLE_BSQW ASTM GLASS THERMOMETER %Sg °F 1 METER TEMP 3 g °F
GAS VOLUME, STANDARD METER GAS VOLUME, DRY GAS METER
A TIEJQERD (;Egg; TIME Vx(?U’EjM
OHS \ZBESSGE INITIAL FINAL AC;I'gAL INITIAL FINAL AC;TL;AL sMETEI-? METER (Minutes)| In. Hg.
t t
12| 30 | 107.40 37| (.55 | 318108 224 T Lss | ege 1860l 7112
|-35 30 o 54T 231.29] 2%°

12

350 3.0 | poug| 122165] (b54T7 | D3IMIL 3380 b.sdo| 98° |46 7 |12
| DELTA H Ya SCFM Ys Y
CALIBRATED BY: ﬂ( /Z//L— 1.984 0.974 0.907 1.000 0.973
j 7 1988 o.060 o908 1000 O:oss
MEAN: 1.986 0.984 1.000 0.984

A

[ —

—_—
AIR CONSULTING

& ENGINEERING, INC,

PRE TEST "Y"=M}_ IS POST TEST CAL.ACCEPTABLE YES ‘/ NO

INIT|ALS&




AIR CONSULTING & ENGINEERING, INC. PYROMETER CALIBRATION

DATE /@//)Z//qj ' PYROMETER NUMBER A—I‘B -¢

SOURCE GLASS THERMOMETER ~ PYROMETER DEGREE PERCENT
(SPECIFY) WITH NBS MERCURY (°F) (°F) OIFFERENCE DIFFERENCE
ICE BATH 35 3¢ I .2
AMBIENT 7/ 7] N 2 o
. ‘. . o Vel
HOT OVEN 350 35 2. S O

FDER- MAXIMUM 5° DIFFERENCE

EPA (REF. TEMP °F 4 460°) — (PYROMETER TEMP °F + 460°
REF. TEMP °F + 460°

CALIBRATED BY: M

)] 100 <. I.5%




'Y | .

AIR CONSULTING 8 ENGINEERING, INC.

PITOT TUBE CALIBRATION

Y- 9

DATE CALIBRATED

S

125

PITOT TUBE

ARE PITOT TUBE OPENINGS DAMAGED

IS PITOT TUBE ASSEMBLY LEVEL (-#5 S ¥,
(112 / ° (¢ |00)' azg p E-’ °(<|0°). Blg 2 o(<50)' Bzg f o(<5o)
Y=___L° g = Z _° A=[,/7Q in. = (Pa + Pb)
2 = AsinY: 02/ Iny <0.32/<1/8in.
w = A sing: . DY/ In; <0.08/<1/32In.
RS0/ Py SERT o,_ 375
WAS CALIBRATION REQUIRED Ne
THERMOCOUPLE CALIBRATION
SOURCE ASTM GLASS THERMOMETER  PYROMETER DEGREE PERCENT
(SPECIFY) - WITH MERCURY (SF) (°F) DIFFERENCE OIFFERENCE
ICE BATH 19 39 .,
AMBIENT 7‘/ Z/ O D
[} . \ )
HOT OVEN s$25 §$28 J 3O

CALIBRATED BY:* QQ ( ‘gézg

FOER - MAXIMUM 8°® DIFFERENCE

°F + 4680°) —(PYROMETER TEMP °F 4 480°

LY £15%
REF. TEMP °F 4 480° )

_EPA [(REF. TEMP




2' PROBE(5 min Warm-up) 4'PROBE (10 min Warm-up)

INLET, 250° INLET, 250°

s

S 8
[ 1

PROBE OUTLET TE&IPERATURE °F
N
s 88 8
R
PROBE OUTLET TEMPERATURE °F
- N N
g 8 8§ 8§ 8§

8

INLET AMBIENT, 80° INLET AMBIENT, 80°

¢
$

INLET, 150° INLET, 150°
0 ) B N R R Ry — o — T T T T 1
o 20 40 60 80 20 .40 6 80
Powerstat Setting % Powerstat Setting %
& 30 — &350 -
'&‘ 5' PROBE (I0min Warm-up ) E €' PROBE (15 min Warm-up)
S 3004 300+
& -4
& 250+ INLET, 250° A E 250- INLET, 250°
a
& 200- & 200-
[ =
& 150- = 150
= A
3 1004 ) 5 100-
w INLET AMBIENT, 80° INLET AMBIENT, 80°
§ 504 INLET, 150° g 501 'INLET, 150°
& o T T T T T 1 T | B T T 1
o 20 40 60 80 o 20 40 60 80
Powerstat Setting Yo Powerstat Setting Yo
u 350
:J 7' PROBE (15 min Warm-up)
E 300
& aow INLET, 250°
w s
& 200-
=
. 150+
r
15 100
S .l INLET AMBIENT, 80°
o INLET, 150°
[e]
[0
a ] 1 1 I | 1 |
o) 20 40 60 80

Powerstat Setting %
NOTE: Fiow rateiheld constant at 0.75; 50% change in flow rate has little effect on probe temperature.

AIR CONSULTING

and
ENGINEERING

PROBE GRAPH
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|
U

ENVIRONWENTAL LABORATORIES, INC
6821 SW Archer Road, Gainesville, FL 32608 - -
| | o, L 52606 CHAIN-OF-CUSTODY RECORD Taae \ oF 7
PROJ. NO. / NAME SITE NAME & ADDRESS ol ey /7 / /7 /7 / [/ / /  PRESERVATION
[s 8
ceparl ®aN bf%-.) o, | ¢.o. / AL CerP S0 L/T\l")(;rt u "' OESRED CF  Chillec-Filtered
AT -2 ERCANEZTIDG TG | £ | 5| wor  MYX NF  Nuic Flred
CONT. S Q i
SAMPLERS: (Signature) 'g_ § STANER )bi‘ S sulue
. i
5.  AZTET | T.PoATTLET | L. RéTurs |, . Dy 4 | 4§ B BasiNaOH
4 Zinc
SAMPLE | DATE | TIME | o | m STATION LOCATION / NUMBER 2|5 A)P T hiosullate
FIELD ID. > é « g W Ot Other (see Remarks)
NUMBER Sle S .y -
z Remarks or Observations
Vet
oA e | — Reotiie Yo euted !
e 1T AA —~ O .
oAs || — S ?"% .r‘:‘;;:‘ Sl \ 2SN G tne
tup-\ |mfem | — PortiE o CwtTed \ \Lw_,-)oc_\ C st
! Y| — HANTLE L\PE To TMTS [ 200 -\ \C—w~l~30._‘ Py
H /1| — Hel BeoTue zrhse \
Cups. 7 fze| — Moz v FruTreR !
* M/z&| — BARTE L RDE To £rMP5 2
" e — Her e TUE e |
Bun-® [V aa| — PottsE e Flurer v
" A fza| - SAMTUE LADE Te LAPS Z
o 1 /za| — WL BeoDieE Rineas \ -
Precleaned Containers Date/ Time | Feceived by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
Relinquished by: (Signature)
Ace - L.opecdemer- [ | AcE- e Nopns |
Relinquished by: (Signature) Date/Time | Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
Relinquished by: (Signature) Date / Time Rsef: aived for Laboratory by: S Saltor Sediment ww rv::::w?u:: * T Animal Tissue
(Signature) SW  Surface Water SL Sludge or Solid Waste Mw Marine Water
GW  Ground Water DW  Drinking Water P Plant Tissue
| ot Other (See Remarks)




C

ENVIRONMENTAL

LABORATORIES, INC.

6821 SW Archer Road, Gainesville, FL 32608 - "

[ | sule L. 32608 CHAIN-OF-CUSTODY RECORD Prerl T oFT
PROJ. NO./NAME SITE NAME & ADDRESS @ | oewmry /[ / /S / /_/ [/ PRESERVATION
temat Ta KEN. Lo.| Lo /AT LopssLTInNG & | 2| S Sutume Fitead

UNtT. 2 ERGNPEE RS G, TAE . E: < wzroA%;RS QY-\V- NF  Nitric-Filtered

/ C  Chilled
SAMPLERS: (Signature) g 8 (MY S Suuric
o N Niic
W X B BasiNaOH
% o Al Z  Zinc
T Thiosul
SAMPLE | DATE | TIME | o | m STATION LOCATION / NUMBER 3|5 \;7 noonaee
FIELD ID. g é w g Ot Other (see Remarks)
NUMBER 0|09 2 Remarks or Observations
Pradye |1 [zal — UM Oy ZIP%e Socution) |
BLadic | 2] — or W0 \
N . <
AT | )zA| — stvwe ( FZom Wemtos 2ei?) \ Q) P Cor O ey
/
Precleaned Containers Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: {Signature}
Relinquished by: (Signature)
Ace - L. Hpec el —'/Z'l‘ - | ArE L Noouse] |
Relinquished by: {Signature) Date/Time | Received by: (Signature) Relinquished by: {Signature} Date / Time Received by: {Signature)
. . o i . Matrix Types
Relinquished by: (Signature) Date / Time ?;ce::ﬁ;)or Laboratory by: ] Salt or Sediment WW  Wastewater T Animal Tissue
gn SW  Surtace Water SL Sludge or Solid Waste MW Marine Waier
GW  Ground Water DW  Drinking Water P Plant Tissue
‘ ot Other (See Remarks)




APPENDIX E

PRODUCTION DATA




J : \INBOX\BPARKER\TEMP\MRCDATA.TXT 8/5/94

CEDAR BAY MERCURY CONTROL TIZST. BOILER 1B -- 6 HOUR REPORT
COAL FLOW MAIN STEAM FLOW 5ROSS GENERATION BAGHOUSE D/P
TCFLOW1B MSTMFX1B TGBEOOC1 U2AI541X
TIMZ X34 RLBH MW INWC .
12:10 28.303 665.63 281.5% 4.340
12;20 88.330 664.84 283.59 4.€10
12:30 88.278 664.08 282.3%1 4.82C
l2:40 85.329 $63.40 282.47 5.080
12:30 88.268 663.36 282.0% 5.350
13:00 88.55% €52.18 28Z.22 4.130
HOUR 1 ------ —emmem e el
AVEPAGE 88.354 €€4.02 282.06 4.723
13:10 38.191 €64 .48 283.54 3.500
13:20 88.24¢C €65.74 284.77 3.730
13:39 88.435 6E5. 44 284 .42 3.950
313:4C £8.132 6E€5 .65 284.15 4.07G
13:540 €8.1%4 666 .99 284.09 41.360
14:00 88.734 655.82 282.91 4.540
HOUR 2 —-===-  —emeem e e
LVERAGE 38.33% 6€5 .85 283.98 4.025
14:190 88.342 665.88 283.50 4.750
14:20 88.408 664 .27 282.78 4.990
14:30 88.266 663.75 282.99 5.530
L4:40 38.27¢ 664.84 282.55 4.550
14:50 88.35z2 £62.02 282.C8 3.54¢
15: 3% 88.42< 5£2.52 z81.64 3.500
JOUR 3 —-e--= L meeeem e el
WIRAGE  88.344 553.88 282.59 4.493
5210 BE.332 554.94 282.01 3.810
.z:2C 38.3€8 551.85 282.52 4.0220
5:320 33.243 £64.75 281.52 4.14%
NH:4d 88.293 652.31 281.3¢ 4.43¢C
3:£0 £6.379) 6€3.53 281.58 4.640
£:CU0 #8.3086 €62.75 282.22 £.880
OUR 4 ----== emmeen Dt e
NERAGE 88.323 663,36 281.7C 4.32¢C
6:10 88.406 659.64 281.2¢% 5.05630
6:20 86,187 €59.09 281.8% 5.400
€:3C 8¢.399 558.09 281.70. 4_06C
6:40 83.345 £EE6_38 281.88 3.550
6:50 88.374 £E£7.81 280.78 3.780
7:00 88.2013 ¢S6.93 238G .46 3.9&0
OUR 5  --=-=-  mee—e-eeeeee aeel
VERAGE £8.31%6 658.32 2B81.32 : 4.302

FLUE GAS TzZMP
U2AIS4A3D

" DEGF

35€.00

36C.20

358.040

359.0%

359.4C

360.90

7/27/%4

~AMMONIZ FLOW
00042922
ACFM

35.51C

35.901

35.954

36.4G8

36.861

37.118

~J
~_
o
)

bE-.B~-d3AS

TWodd bzl

uansn

a1l

JOvd

S



17:10
17:20
17:30
27:40
17:50
18:00
HOUR 6
AVERAGE

J : \INBOX\ BPARKER\TEMP\MRCDATA . TXT 8/5/54

280.69
280.3G
279.99
279.%96
279.58
28C .09

' WONd SZ: 11 bE-L0-d3S

Q1 uansn

JOvd

Z



J: \INBOX\BPARKER\TEMP\MRCDATA.TXT 8/5/94

CEDAR BAY MERCURY CONTROL TEST. BOILER 1B ~-- 6§ HOUR REPORT

COAL FLOW HAIN STEAM FLOW GROSS GENERATION BAGHOUSE D/P
TCFLOW1B MSTMFX1R TGBECQD1 U2A1541X

TIME KLBH KLBH MW INWC
06:10 85.318 673.39 283 .€5 3.570
06:20 85.4£7¢ 662.2GC 283.47 3.71¢C
06:30 35.8587 653.94 282.50 3.850
06:40 35.727 636.69 282.590 4.030
06:50 85.€33 55%.00 283.53 4.170
07:00 85.€52 £57.84 283.86 4.4C0
HOUR 1 ------  —emeee e——— e
AVERASE 85.685 £60.51 283.27 3.955
07:10 85.777 656.37 283.c4 4.540
97:20 £85.989 &58.C7% 283.38 4.670
07:32 85.822 656.46 283.13 4£.880
07:40 85.690 656.56 282.27% 4.999
C7:50 B5.927% 6586.18 282.7 5.460
08:90 33.%90 660 .88 283.3¢ 4.8CC
HOUR 2 ....... - eemeam—— D mememm—— D e -
AVERAGE 85.799 657.77 282.99 4.890
J8:10 88,529 5357.35 282.96 3.620
28:20 85.7:8 657.27 282.61 3.450
38:30 85.4d4 662.43 283.15 3.630
98:40 £€5.204 €5C.14 283.66 3.790
08:50 £5.€70 €35.758 282.52 4.C20
05 :C0 85.464 €39.21 28Z.986 4.1CC
0K &2 e e s e
LWERAGE 385.521 558.69 282.98 3.768
18:1C £5.735 552,41 282.94 4.59C
19:20 £5.622 657.53 282.44 4.230
39:30 35.551 £6C.83 283.4 3.820
19:4C 85.809 658.66 283.08 1.63Q
19 :50 §5.623 653.53 281.82 3.79¢
.0:00D &Y .5¢5 £535.23 283.22 3.69)
WUR 4G4 @ - .- me——-—— e e e
WERAG=E 8% .€07 657.37 282 .82 3.923
D:10 §5.593 546.57 2B2.€S 4&.0687
G:20 65.390 5623.71 283.14 4.180
0:30 E5.64¢ 654 .22 282 .31 4.40¢C
0:40 85.€99 652 .32 280.€3 4.580
0:50 85.600 €55.96 282.46 4.8190
1:00 85.686 £59.28 282.956 4.960
OUR 5  ~-==--  mmee—— mmmmee e
VERAGE B85.5¢0 654.18 2B2.36 4.498

Par~ N

FLUE GAS TENMP
U2AI543D
DEGF

346G .1C

341.30

139.80

339.8D

339.50

AMMCNIA FLOW
O0D4A7921
ACFM

47.434
46.607
46.308
47.37%
47.288
47.875

41.329
4Z.5z0
§43.278
43.130
43 .8677
44.095

‘Wodd ¢2:11 vBE-.0-d3S

‘a1 uvaosn

3ovd

o1




J:\INBOX\ BPARKER\TEMP\MRCDATA . TXT 8/5/94 7/,19/ 94
11:10 85.577 656.12 281.66 5.110 351.50 43.231
11:2C 85.503 657.22 282.61 5.350 349.59 43 .5247
11:30 85.412 659.54 283.95 4.000 356.00 ‘ 41.1¢2
11:40 B5.443 553.98 282.82 3.440 348.90 a.424
11:50 85.489 £66.90 286.19 3.70C . 349.76 45.:14
12:00 85.562 . 662.31 286.33 3.820 350.60 45559

HOUR 6  =-===-—  —mee——emeeeo Ll il —em -
AVERAGE  85.498 £60.18 283.93 ¢.237 35¢.03 44.514



CEDAR BAY MERCURY CONT#HOL TEST, BOILER 1B -- é HOUR JEPOAT 23 JUL v4e
COAL FLOM NATN STEAN FLOK GRUSS GENERATION EASHOUSE D/P FLUE GAS TENMP AMMUNIA FLOMW
TCFLDN1B MSTM-X1B TGBEVOOY UZAIS41X% PYZAL543D 00042923
TIRE KLBH KLEBH M INRC DEGF ACFm
12:10 85.457 &57 .72 235 .44 3.940 350.20 45.512
2:2 28,071 £€52.83 285.85 4.080 347.50 45,041
12:30 64.538 £52.39 285.75 4.190 o= 34%.10 - 44.308
12:40 84.6595 653.00 28% .62 4,810 35Z.430 458,735
12:50 84.662 £53.52 235.25 ' 242.50 48..92
13:00 £4.453 €51 .19 182,72 240,40 47.010
HOUR I =e-w== ecmeee mmemee eee-e. WhIY e e e
AVERASE 8¢ .879 &h3.86 F85.2% 349.10 45,550
13:10 84.439 650.49 4.930 P 343.:i0 4T7.314
13:2 €4.648 648.8¢ B, 080 347.80 A&.295
13:50 34.727 442.73 5,440 350.00 43.332
15:40¢ £4.695 545,61 $.120 E50 .50 47.748
13:59 f4.322 £4E,40 2.470 350.30 47.661
14:09 &4.71& 634,27 2,610 345 .70 37.%41
HOUS 2 .- —————eemeee mmmmme mmemee memee e
AVESASE £4.716 £47.5% 1. 248 249 .43 47.8a%
14:10 84.46¢0 645.52 ¢83.02 3.320 350.30 47,429
14:20 &4 .54% 542.40 262.14 a.940 . 349.70 47.20¢
14:30 54.976 644,25 232.10 4,110 249,10 47.318
14:40 £5.234 648.30 283.712 4.300 353.80 47 .74
14250 85.24% 5¢7.00 283,417 4.470 351 .80 41.77%
15:00 85.0% L4514 282.87 4.450 34¢ .00 ar.71&
HOUR 3 memm-=  mmeee= emmase meemee e .—- R
AVERSGE $4.953 545, 4% 252,28 F.21% LN 17,537
85.115 645,33 282.69 4.810 353.3q 47,717
©5,4355 £82.47 284,62 . 5. 04D 352,50 18,152
32.5%14 A#43.77 224 5.422 0. T0
§5.5711 645,21 4 4.7320 782 .60
35.577 £43,84 z 2,310 KT
R &2, 031 260,13 z 2, VR0 e, .20
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DETERMINATION OF PARTICULATE AND GASEOUS MERCURY EMISSIONS
FROM CHLOR-ALKALI PLANTS—AIR STREAMS

1. Applicability and Principle

1.1 Applicability. This method applies to the determination of particulate and
gaseous mercury (Hg) emissions from chlor-alkali plants and other sources (as specified
in the regulations), where the carrier-gas stream in the duct or stack is principally air.

1.2 Principle. Particulate and gaseous Hg emissions are withdrawn isokinetically
from the source and collected in acidic iodine monochloride (IC1) solution. The Hg
collected (in the mercuric form) is reduced to elemental Hg, which is then aerated from
the solution into an optical cell and measured by atomic absorption spectrophotometry.

2. Range and Sensitivity

2.1 Range. After initial dilution, the range of this method is 0.5 to 120 pg Hg/ml.
The upper limit can be extended by further dilution of the sample.

2.2 Sensitivity. The sensitivity of this method depends on the
recorder/spectrophotometer combination selected.

3. Interfering Agents
3.1 Sampling. SO9 reduces ICl and causes premature depletion of the ICl solution.

3.2 Analysis. ICl concentrations greater than 10~4 molar inhibit the reduction
of the Hg (O) ion in the aeration cell. Condensation of water vapor on the optical cell
windows causes a positive interference.

4. Precision and Accuracy

The following estimates are based on collaborative tests, wherein 13 laboratories
performed duplicate analyses on two Hg-containing samples from a chlor-alkali plant
and on one laboratory-prepared sample of known Hg concentration. The concentration
ranged from 2 to 65 ug Hg/ml.

4.1 Precision. The estimated within-laboratory and between-laboratory standard
deviations are 1.6 and 1.8 ug Hg/ml, respectively.

\

4.2 Accuracy. The participating laboratories that analyzed a 64.3-ug Hg/ml (in
0.1 M IC]) standard obtained a mean of 63.7 ug Hg/ml.

5. Apparatus

5.1 Sampling Train. A schematic of the sampling train is shown in Figure 101-1;
it is similar to the Method 5 train (mention of Method 5 refers to Parts 60 of 40 CFR).
The sampling train consists of the following components:

5.1.1 Probe Nozzle, Pitot Tube, Differential Pressure Gauge, Metering System,
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Barometer, and Gas Density Determination Equipment. Same as Method 5, Sections
2.1.1, 2.1.3, 2.1.4, 2.1.8, 2.1.9, and 2.1.10, respectively.

5.1.2 Probe Liner. Borosilicate or quartz glass tubing." The tester may use a
heating system capable of maintaining a gas temperature of 120£14°C (248+25°F) at
the probe exit during sampling to prevent water condensation.

Note: Do not use metal probe liners.

5.1.3 Impingers. Four Greenburg-Smith impingers connected in series with
leak-free ground glass fittings or any similar.leak-free noncontaminating fittings. For
the first, third, and fourth impingers, the tester may use impingers that are modified
by replacing the tip with a 13-mm-ID (0.5-in.) glass tube extending to 13 mm (0.5 in.)
from the bottom of the flask.

5.1.4 Acid Trap. Mine Safety Appliances air line filter, Catalog number 81857,
with acid absorbing cartridge and suitable connections, or equivalent.

5.2 Sample Recovery. The following items are needed:
5.2.1 Glass Sample Bottles. Leakless, with Teflon-lined caps, 1000- and 100-ml.
5.2.2 Graduated Cylinder. 250-ml.

5.2.3 Funnel and Rubber Policeman. To aid in transfer of silica gel to container;
not necessary if silica gel is weighed in the field.

5.2.4 Funnel. Glass, to aid in sample recovery.
5.3 Sample Preparation and Analysis. The following equipment is needed:

5.3.1 Atomic Absorption Spectrophotometer. Perkin-Elmer 303, or equivalent,
containing a hollow~-cathode mercury lamp and the optical cell described in Section 5.3.2.

5.3.2 Optical Cell. Cylindrical shape with quartz end windows and having the
dimensions shown in Figure 101-2. Wind the cell with approximately 2 meters of 24-gauge
nichrome heating wire, and wrap with fiberglass insulation tape or equivalent; do not
let the wires touch each other.

5.3.3 Aeration Cell. Constructed according to the specifications in Figure 101-3.
Do not use a glass frit as a substitute for the blown glass bubbler tip shown in Figure
101-3.

5.3.4 Recorder. Matched to output of the spectrophotometer described in Section
5.3.1.

5.3.5 Variable Transformer. To vary the voltage on the optical cell from 0 to
40 volts.

5.3.6 Hood. For venting optical cell exhaust.
5.3.7 Flowmetering Valve.
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6.1 Sampling and Recovery. The reagents used in sampling and recovery are as
follows: -

6.1.1 Water. Deionized distilled, meeting ASTM Specifications for Type I Reagent
Water--ASTM Test Method D1193-77 (incorporated by reference--see Section 1.6).
If high concentrations of organic matter are not expected to be present, the analyst
may eliminate the KMnO4 test for oxidizable organic matter. Use this water in all
dilutions and solution preparations.

6.1.2 Nitric Acid (HNOg3), 50 Percent (V/V). Mix equal volumes of concentrated
HNOg and deionized distilled water, being careful to slowly add the acid to the water.

6.1.3 Silica Gel. Indicating type, 6- to 16-mesh. If previously used, dry at 175°C
(350°F) for 2 hours. The tester may use new silica gel as received.

6.1.4 Potassium lodide (KI) Solution, 25 Percent. Dissolve 250 g of KI in deionized
distilled water and dilute to 1 liter.

6.1.5 Jodine Monochloride (ICl) Stock Solution, 1.0 M. To 800 ml of 25 percent
KI solution, add 800 ml of concentrated hydrochloric acid (HCl). Cool to room
temperature. With vigorous stirring, slowly add 135 g of potassium iodate (KIO3) and
stir until all free iodine has dissolved. A clear orange-red solution occurs when all the
KIO3 has been added. Cool to room temperature and dilute to 1800 ml with deionized
distilled water. Keep the solution in amber glass bottles to prevent degradation.

6.1.6 Absorbing Solution, 0.1 M ICl. Dilute 100 ml of the 1.0 M ICl stock solution
to 1 liter with deionized distilled water. Keep the solution in amber glass bottles and
in darkness to prevent degradation. This reagent is stable for at least 2 months.

6.2 Sample Preparation and Analysis. The reagents needed are listed below:

6.2.1 Tin (II) Solution. Prepare fresh daily and keep sealed when not being used.
Completely dissolve 20 g of tin (II) chloride [or 25 g of tin (II) sulfate] crystals (Baker
Analyzed reagent grade or any other brand that will give a clear solution) in 25 ml of
concentrated HCl. Dilute to 250 ml with deionized distilled water. Do not substitute
HNOg3, HySOy, or other strong acids for the HCI.

6.2.2 Mercury Stock Solution, 1 mg Hg/ml. Prepare and store all mercury standard
solutions in borosilicate glass containers. Completely dissolve' 0.1354 g of mercury (I)
chloride in 75 ml of deionized distilled water in a 100 ml glass volumetric flask. Add
10 ml of concentrated HNO3, and adjust the volume to exactly 100 ml with deicnized
distilled water. Mix thoroughly. This solution is stable for at least 1 month.

6.2.3 Sulfuric Acid, 5 Percent (V/V). Dilute 25 ml of concentrated H9SO4 to 500
ml with deionized distilled water.

6.2.4 Intermediate Mercury Standard Solution, 10 ng Hg/ml. Prepare fresh weekly.
Pipet 5.0 ml of the mercury stock solution (6.2.2) into a 500-ml glass volumetric flask
and add 20 ml of the 5 percent H9SO4 solution. Dilute to exactly 500 ml with deionized
distilled water. Thoroughly mix the solution. :
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After the sampling train has been assembled, turn on and set the probe, if
applicable, at the desired operating temperature. Allow time for the temperatures to
stabilize. Place crushed ice around the impingers. :

7.’1.4 Leak~-Check Procedures. Follow the leak-check procedures outlined in
Method 5, Sections 4.1.4.1 (Pretest Leak Check), 4.1.4.2 (Leak Checks During Sample
Run), and 4.1.4.3 (Post-Test Leak Check).

7.1.5 Mercury Train Operation. Follow the general prdcedure given in Method
5, Section 4.1.5. For each run, record the data required on a data sheet such as the one
shown-in Figure 101-4.

7.1.6 Calculation of Percent Isokinetic. Same as Method 5, Section 4.1.6.

7.2 Sample Recovery. Begin proper cleanup procedure as soon as the probe is
removed from the stack at the end of the sampling period.

Allow the probe to cool. When it can be safely handled, wipe off any external
particulate matter near the tip of the probe nozzle and place a cap over it. Do not cap
off the probe tip tightly while the sampling train is cooling. Capping would create a
vacuum and draw liquid out from the impingers.

Before moving the sampling train to the cleanup site, remove the probe from the
train, wipe off the silicone grease, and cap the open outlet of the probe. Be careful
not to lose any condensate that might be present. Wipe off the silicone grease from
the impinger. Use either ground-glass stoppers, plastic caps, or serum caps to close
these openings.

Transfer the probe and impinger assembly to a cleanup area that is clean, protected
from the wind, and free of Hg contamination. The ambient air in laboratories located
in the immediate vicinity of Hg-using facilities is not normally free of Hg contamination.

Inspect the train before and during assembly, and note any abnormal conditions.
Treat the sample as follows:

7.2.1 Container No. 1 (Impinger and Probe). Using a graduated cylinder, measure
the liquid in the first three impingers to within 1 ml. Record the volume of liquid
present (e.g., see Figure 5-3 of Method 5). This information is needed to calculate the
moisture content of the effluent gas. (Use only glass storage bottles and graduated
cylinders that have been precleaned as in Section 7.1.3.) Place the contents of the first
three impingers into a 1000-ml glass sample bottle. \

Taking care that dust-on the outside of the probe or other exterior surfaces does
not get into the sample, quantitatively recover the Hg (and any condensate) from the
probe nozzle, probe fitting, and probe liner as follows: Rinse these components with
two 50-ml portions of 0.1 M IC1. Next, rinse the probe nozzle, fitting and liner, and
each piece of connecting glassware between the probe liner and the back half of the
third impinger with a maximum of 400 ml of deionized distilled water. Add all washings
to the 1000-ml glass sample bottle containing the liquid from the first three impingers.

After all washings have been collected in the sample container, tighten the lid
on the container to prevent leakage during shipment to the laboratory. Mark the height
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8. Calibration and Standards

Before use, clean all glassware, both new and used, as follows: brush with soap
and water, liberally rinse with tap water, soak for 1 hour in 50 percent HNOg, and then
rinse with deionized distilled water.

8.1 Flow Calibration. Assemble the aeration system as shown in Figure 101-5.
Set the outlet pressure on the aeration gas cylinder regulator to a minimum pressure
of 500 mm Hg (10 psi), and use the flowmetering valve and a bubble flowmeter or wet
test meter to obtain a flow rate of 1.5+0.1 liters/min through the aeration cell. After
the flow calibration is complete, remove the bubble flowmeter.from the system.

8.2 Optical Cell Heating System Calibration. Using a 50-ml graduated cylinder,
add 50 ml of deionized distilled water to the bottle section of the aeration cell and attach
the bottle section to the bubbler section of the cell. Attach the aeration cell to the
optical cell; and while aerating at 1.5 liters/min, determine the minimum variable
transformer setting necessary to prevent condensation of moisture in the optical cell
and in the connecting tubing. (This setting should not exceed 20 volts.)

8.3 Spectrophotometer and Recorder Ca.libration. The mercury response may
be measured by either peak height or peak area.

Note: The temperature of the solution affects the rate at which elemental Hg
is released from a solution and, consequently, it affects the shape of the absorption curve
(area) and the point of maximum absorbance (peak height). Therefore, to obtain
reproducible results, bring all solutions to room temperature before use.

Set the spectrophotometer wavelength at 253.7 nm, and make certain the optical
cell is at the minimum temperature that will prevent water condensation. Then set the
recorder scale as follows: Using a 50-ml graduated cylinder, add 50 ml of deionized
distilled water to the aeration cell bottle and pipet 5.0 ml of the working mercury
standard solution into the aeration cell.

Note: Always add the Hg-containing solution to the aeration cell after the 50
ml of deionized distilled water.

Place a Teflon-coated stirring bar in the bottle. Before attaching the bottle section
to the bubbler section of the aeration cell, make certain that (1) the aeration cell exit
arm stopcock (Figure 101-3) is closed (so that Hg will not prematurely enter the optical
cell when the reducing agent is being added), and (2) there is no flow through the bubbler.
If conditions (1) and (2) are met, attach the bottle section to the bubbler section of the
aeration cell. Pipet 5 ml of stannous chloride solution into the aeration cell through
the side arm, and immediately stopper the side arm. Stir the solution for 15 sec, turn
on the recorder, open the aeration cell exit arm stopcock, and then immediately initiate
aeration with continued stirring. Determine the maximum absorbance of the standard
and set this value to read 90 percent of the recorder full scale.

8.4 Calibration Curve. After setting the recorder scale, repeat the procedure
in Section 8.3 using 0.0-, 1.0-, 2.0-, 3.0-, 4.0-, and 5.0-ml aliquots of the working
standard solution (final amount of Hg in the aeration cell is 0, 200, 400, 600, 800, and
1000 ng, respectively). Repeat this procedure on each aliquot size until two consecutive
peaks agree within 3 percent of their average value. (Note: To prevent Hg carryover
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Chg(ac) (D.F.) V51073

myg = S .. (Equation 101-1)

Where:

CHg( AC) = Total nanograms of mercury in aliquot analyzed (reagent blank subtracted).

D.F. = Dilution factor for the Hg-containing solution (before adding to the aeration
cell; e.g., D.F. = 250/2 if the source samples were diluted as described
in Section 7.3.2.)

AL = Solution volume of original sample, 1000 ml for samples diluted as described
in Section 7.2.1.

10-3 = Conversion factor, ug/ng.

S = Aliquot volume added to aeration cell, ml.

9.5 Mercury Emission Rate. Calculate the Hg emission rate R in g/day for
continuous operations using Equation 101-2. For cyclic operations, use only the time
per day each stack is in operation. The total Hg emission rate from a source will be
the summation of results from all stacks.

mpVsAs(86,400 x 1076)

R=K [Vi(std) * Yw(sta)(Ts/ Pg) (Equation 101-2)

Where: |
Ag = Stack cross-sectional area, m2 (ft2).
86,400 = Conversion factor, sec/day.
10-6 = Conversion factor, g/ug.
Tg = Absolute average stack gas temperature, °K (°R).
Pg = Absolute stack gas pressure, mm Hg (.in. Hg).
K = 0.3858 °K/mm Hg for metric units.

= 17.64 °R/in. Hg for English units. ‘
Vg = Average gas velocity, m/sec (ft/sec).
Vm(std) = Dry gas sample volume at standard conditions, scm (scf).
Vw(std) = Volume of water vapor at standard conditions, scm (scf).

9.6 Isokinetic Variation and Acceptable Results. Same as Method 5, Sections 6.11
and 6.12, respectively.
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DETERMINATION OF PARTICULATE AND GASEOUS MERCURY
EMISSIONS FROM SEWAGE SLUDGE INCINERATORS

Introduction

This method is similar to Method 101, except acidic potassium permanganate
solution is used instead of acidic iodine monochloride for collection.

1. Applicability and Principle

1.1 Applicability. This method applies to the determination of particulate and
gaseous mercury (Hg) emissions from sewage sludge incinerators and other sources as
specified in the regulations.

1.2 Principle. Particulate and gaseous Hg emissions are withdrawn isokinetically
from the source and collected in acidic potassium permanganate (KMnO4) solution. The
Hg collected (in the mercuric form) is reduced to elemental Hg, which is then aerated
from the solution into an optical cell and measured by atomic absorption
spectrophotometry.

2. Range and Sensitivity

2.1 Range. After initial dilution, the range of this method is 20 to 800 ng Hg/ml.
The upper limit can be extended by further dilution of the sample.

2.2 Sensitivity. The sensitivity of the method depends on the
recorder/spectrophotometer combination selected.

3. Interfering Agents

3.1 Sampling. Excessive oxidizable organic matter in the stack gas prematurely
depletes the KMnOy4 solution and thereby prevents further collection of Hg.

3.2 Analysis. Condensation of water vapor on the optical cell windows causes
a positive interference.

4. Precision

Based on eight paired-train tests, the w1th1n-1aboratory standard devmtlon was
estimated to be 4.8 ug Hg/ml in the concentratlon range of' 50 to 130 ug Hg/ m3.

5. Apparatus

5.1 Sampling Train and Sample Recovery. Same as Method 101, Sections 5.1 and
5.2, respectively, except for the following variations:

5.1.1 Probe Liner. Same as Method 101, Section 5.1.2, except that if a f.il§er_ is
used ahead of the impingers, the tester must use the probe heating system to minimize
the condensation of gaseous Hg.
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Analyzed reagent grade or any other brand that will give a clear solution) in 25 ml of
concentrated HCl. Dilute to 250 ml with deionized distilled water Do not substitute
HNO3, HgSOy, or other strong acids for the HCI.

6.2.2 Sodium Chloride--Hydroxylamine Solution. Dissolve 12 g of sodium chloride
and 12 g of hydroxylamine sulfate (or 12 g of hydroxylamine hydrochloride) in deionized
distilled water and dilute to 100 ml.

6.2.3 Hydrochloric Acid (HCl), 8 N. Dilute 67 ml of concentrated HNO3 to 100
ml with deionized distilled water (slowly add the HCL to the water).

6.2.4 Nitric Acid, 15 Percent (V/V). Dilute 15 ml of concentrated HNO3 to 100
ml with deionized distilled water.

6.2.5 Mercury Stock Solution, 1 mg Hg/ml. Prepare and store all mercury standard
solutions in borosilicate glass containers. Completely dissolve 0.1354 g of mercury (II)
chloride in 75 ml of deionized distilled water. Add 100 ml of concentrated HNO3, and
adjust the volume to exactly 100 ml with deionized distilled water. Mix thoroughly.
This solution is stable for at least 1 month.

6.2.6 Intermediate Mercury Standard Solution, 10 ug Hg/ml. Prepare fresh weekly.
Pipet 5.0 ml of the mercury stock solution (Section 6.2.5) into a 500-ml volumetric flask’
and add 20 ml of 15 percent HNOj solution. Adjust the volume to exactly 500 ml with
deionized distilled water. Thoroughly mix the solution.

6.2.7 Working Mercury Standard Solution, 200 ng Hg/ml. Prepare fresh daily.
Pipet 5.0 ml from the "Intermediate Mercury Standard Solution" (Section 6.2.6) into a
250-ml volumetric flask. Add 5 ml of 4 percent KMnO4 absorbing solution and 5 ml
of 15 percent HNOg3. Adjust the volume to exactly 250 ml with deionized distilled water.
Mix thoroughly. :

6.2.8 Potassium Permanganate, 5 Percent (W/V). Dissolve 5 g of KMnO4 in
deionized distilled water and dilute to 100 ml.

6.2.9 Filter. Whatman No. 40 or equivalent.
7. Procedure

7.1 Sampling. The sampling procedure is the same as Method 101, except for
changes due to the use of KMnOy instead of ICl absorbing solution and the possible use

of a filter. These changes are as follows: N

7.1.1 Preliminary Determinations. The preliminary determinations are the same

" as those given in Method 101, Section 7.1.2, except for the absorbing solution depletion

sign. In this method, high oxidizable organic content may make it impossible to sample
for the desired minimum time. This problem is indicated by the complete bleaching
of the purple color of the KMnOy4 solution. In these cases, the tester may divide the
sample run into two or more subruns to insure that the absorbmg solution would not be
depleted. In cases where an excess of water condensation is encountered, collect two
runs to make one sample.

7.1.2 Preparation of Sampling Train. The preparation of the sampling train is
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brown deposits on the glassware using the minimum amount of 8 N HCI required; and
add this HCI rinse to this sample container.

After all washings have been collected in the sample container, tighten the lid
on the container to prevent leakage during shipment to the laboratory. Mark the height
of the fluid level to determine whether leakage occurs during transport. Label the
container to clearly identify its contents.

7.2.2 Container No. 2 (Silica Gel). Note the color of the indicating silica gel to
determine whether it has been completely spent and make a notation of its condition.
Transfer the silica gel from its impinger to its original container and seal. The tester
may use as aids a funnel to pour the silica gel and a rubber policeman to remove the
silica gel from the impinger. It is not necessary to remove the small amount of particles
that may adhere to the impinger wall and are difficult to remove. Since the gain in
weight is to be used for moisture calculations, do not use any water or other liquids to
transfer the silica gel. If a balance is available in the field, weigh the spent silica gel
(or silica gel plus impinger) to the nearest 0.5 g; record this weight.

7.2.3 Container No. 3 (Filter). If a filter was used, carefully remove it from the
filter holder, place it in a 100-ml glass sample bottle, and add 20 to 40 ml of 4 percent
KMnOy4. If it is necessary to fold the filter, be sure that the particulate cake is inside
the fold. Carefully transfer to the 150-ml sample bottle any particulate matter and -
filter fibers that adhere to the filter holder gasket by using a dry Nylon bristle brush
and a sharp-edged blade. Seal the container. Label the container to clearly identify
its contents. Mark the height of the fluid level to determine whether leakage occurs
during transport.

7.2.4 Container No. 4 (Filter Blank). If a filter was used, treat an unused filter
from the same filter lot used for sampling in the same manner as Container No. 3.

7.2.5 Container No. 5 (Absorbing Solution Blank). For a blank, place 500 ml of
4 percent KMnOg4 absorbing solution in a 1000-ml sample bottle. Seal the container.

7.3 Sample Preparation. Check liquid level in each container to see if liquid was
lost during transport. If a noticeable amount of leakage occurred, either void the sample
or use methods subject to the approval of the Director to account for the losses. Then
follow the procedures below.

7.3.1 Containers No. 3 and No. 4 (Filter and Filter Blank). If a filter was used,
place the contents, including the filter, or Containers No. 3 and No. 4 in separate 250-ml
beakers and heat the beakers on a steam bath until most of the liquid has evaporated.
Do not take to dryness. Add 20 ml of concentrated HNOg3 to the beakers, cover them
with a glass, and heat on a hot plate at 70°C for 2 hours. Remove from the hot plate
and filter the solution through Whatman No. 40 filter paper. Save the filtrate for Hg
analysis. Discard the filter. ‘

7.3.2 Container No. 1 (Impingers, Probe, and Filter Holder). Filter the contents
of Container No. 1 through Whatman 40 filter paper to remove the brown MnOg
precipitate. Wash the filter with 50 ml of 4 percent KMnO4 absorbing solution and add
this wash to the filtrate. Discard the filter. Combine the filtrates from Containers
No. 1 and No. 3 (if applicable), and dilute to a known volume with deionized distilled
water. Mix thoroughly.
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colorless. Now add 5 ml of tin (II) solution to the aeration bottle through the side arm,
and immediately stopper the side arm. Stir the solution for 15 seconds, turn on the
recorder, open the aeration cell exit arm stopcock and immediately initiate aeration
with continued stirring. Determine the maximum absorbance of the standard and set
this value to read 90 percent of the recorder full scale.

9. Calculations

9.1 Dry Gas Volume, Volume of Water Vapor and Moisture Content, Stack Gas
Velocity, Isokinetic Variation and Acceptable Results, and Determination of Compliance.
Same as Method 101, Sections 9.1, 9.2, 9.3, 9.6, and 9.7, respectively, except use data
obtained from this test.

9.2 Total Mercury. For each source sample, correct the average maximum
absorbance of the two consecutive samples whose peak heights agreed within +3 percent
of their average for the contribution of the field blank. Then calculate the total Hg
content in pg in each sample. Correct for any dilutions made to bring the sample into
the working range of the spectrophotometer.

9.3 Mercury Emission Rate. Calculate the Hg emission rate R in g/day for

continuous operations using Equation 101A-1. For cyclic operations, use only the time.

per day each stack is in operation. The total Hg emission rate from a source will be
the summation of results from all stacks.

myg Vs Ag (86,400 x 1076

R = K TVn(etd) * Vw(std) (Ts/P) (Equation 101A-1)

Where:
MHg = Total Hg content in each sample, ug.
Vs = Average stack gas velocity, m/sec (fps).
Ag = Stack cross-sectional area, m2 (ft2).
86,400 = Conversion factor, sec/day.
106 = Conversion factor, g/ug.

m(std) = D?(tgtas) sample volume at standard condmons, corrected for leakage (if any),
Vw(std) = Volume of water vapor at standard conditions, m3 (ft3).
Ts = Absolute average stack gas temperature, °K (°R).
Pg = Absolute stack gas pressure, mm Hg (in.Hg).
K = 0.3858 °K/mm Hg for ﬁ\etric units.

= 17.64 °R/in. Hg for English units.

i
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Sample Calculations

Section 5.1 - Calculated Coal Mercury Input

Average Average ( Average \
Mercury = Mercury X Coal
Input Concentration \ Feed )
= 0.067 yg Hg [ —lhHg 1 X 88,300lbeoal = 592x10° IbHg
gooal x | 10%bcoal hr
| _ugHg |
\ gcoal )

Section 5.2 - Calculated Fly Ash Mercury Content

a) Estimated fCoal ( Average? Limestone 1
Fly Ash =7 x |Feedx | Ash% + Feed
Production LRate  lofCoal ) Rate |
=.7 x [88300lbcoal.(.11571bash )+ 10,029 b limestone ,
hr Ib coal hr
b) Estmated Average [Estimated ]
Mercury = Mercury x Fly Ash
Output Concentration \ Production J
= 556 _pgHg « ( Ib Hg ] X 14,172 Ib fiyash = 7.88x10° Ib Hg
g fly ash 10" Ib fly ash hr
| —pgrg _ |
{ gfiyash )

Section 5.3 - Coal Statistical Analysis Results

mean coal mercury value = 0.050 pg Hg
' g coal

standard deviation 0.033 pg Hg

gooal

95% confidence interval

x+196x0c

Jn

= 0.050 + 1,96 (0.033)
J50

= 0.050 + .009

(

hr

11b ash

1 Ib limestone

hr

I

14,172]b.
hr



Section 5.3 - Fly Ash Statistical Analysis Results

mean fly ash sampling value = 0.445 ug Hg
gflyash

standard deviation = 0.166 pg Hg

95% confidence interval = X+196x0

= 0.445 + 1.96 (0.166)
N

0.445 £ 065

Section 5.4 - Correction to 7% Oxygen Factor

Correction 20.9-7.0
t07% O2 = 20.9 - measured O,%
Factor
Corrected
Mercury = 7.05x10° IbHg (ZQ.S_Z.QJ =  628x10° IbHg
Emissions hr 209-53 hr
Rate
Corrected :
Mercury o= 7.77%10-3 pgHg , [209-7.0 = 692x10”° g Hg
Emissions Nm® 209-53 Nm
Rate

Section 6.1 - Box Plot Method for Determining QOutliers

Data set .05, .06, .07, .92, 1.29, 1.69, 1.81, 1,90, 2.69, 6.92, 8.30
Median 1.69

Lower quartile (nN+1Y4=(11+1Y4=3..Q_=.07

Upper quartile 3(n+ 1)/4=3(11 + 1y4=9.". Qy=2.69

Inner quartile range (IQR) Qu-Q . =269-.07=2.62

Inner fence range Q.-15IQRtoQy+ 1.5IQR

07 -1.5x(2.62) to 2.69 x (2.62)
-3.86 t0 6.62

Q.-3IQRto Qy+ 3IQR
07-3x(2.62) to 2.69 +3 x (2.62)

-7.7910 1055

Outer fence range

LU T[T T T S [ Y Y 1 1}

Since values lying between inner and outer fences are suspected outliers, 6.90 and-
8.30 should be removed from the data set.




Section 6.2 - Student’s T Testing
Use student’s t statistic to provide information about the sample mean since the
number of values, 9, is less than 30.

Null hypotheses - Hy:p >/3.0, Alternative hypotheses - Hq: p < 3.0
at ec = .005 and degrees of freedom = 8, t s = 3.355
soreject Ho if t e > 3.355

t test =_z Yo = 30-1.16 = 575
S .96
Jn NC)

Since 5.75 exceeds 3.355, reject Hp and accept H,. This means that the probability of
the average mercury emissions exceeding 3.0 pg is less than 0.5 percent.
Nm

Section 7.0 - Model Mass Balance Equations

a) Input Mercury
Mercury in coal

Output Mercury, or
Mercury in Fiy ash plus Mercury in Flue Gas

Note that the mass balance model does not close - 4.27 # 2.63 + 6.60. Even so, estimated mercury removal efficiency
values can be determined.

EstmatedMercury = Mercury In Coal - Mercury in Flue Gas = 427-263 = 3%
Removal Efficiency Mercury in Coal 4.27
= Mercury in Ash = — 660 = 72%
Mercury in Ash + Mercury in Flue Gas 6.60 +2.63
= MercuryinAsh = 660 = 155% '

Mercury in Coal 427
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