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1.0 INTRODUCTION

In 1988, the Department of Energy (DOE) was provided with federal funding to cost-share the
design, construction, and operation of the Clean Coal Technology (CCT) projects. The intention of
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (50,)
and oxides of nitrogen (NO,). Under Round III of the CCT program, the Limestone Injection into
the Furnace with Activation of Unreacted Calcium (LIFAC) project of LIFAC-North America
(LIFAC NA) was chosen from among 48 other proposals to demonstrate its innovative technology
to reduce SO, emissions, LIFAC NA was a joint venture between ICF Kaiser Engineers, Inc. (ICF
Kaiser), located in Pittsburgh Pennsylvania, and Tampella Power based in Marietta, Georgia. The
Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit #2 was the host
for the LIFAC demonstration project.

LIFAC NA, on behalf of RP&L, sought and received from Indiana Department of Environmental
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different
project stages. The variance required specific compliance tests to be conducted at milestones
identified in the variance request. In addition to the compliance testing, the project also required
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP})
for the LIFAC project, the supplemental monitoring was performed to identify and characterize
potential environmental and health impacts of the project, both on-site and off-site. This monitoring
included, yet not limited to, measurement of processes, feedstocks, operating conditions, discharges,
and ambient environmental conditions. This supplemental monitoring focused on the measurement
of coal feedstocks, boiler and generator operating conditions, gaseous and particulate discharges, and
solid and aqueous process by-products. Measurement of coal feedstocks included coal analysis and
feed rate to boiler. Boiler and generator operating conditions were recorded on operator log sheets.
Measured discharges included totai particulate matter, nitrogen oxides (NO, ), sulfur dioxide (SO,),
carbon monoxide (CO), carbon dioxide (CO,), and oxygen (O,). Determinations of alkalinity, pH,
sulfate content, and any quantities of specified metals, organic compounds, and volatile organic
compounds {(VOC) present in the process liquid and solid by-products were made. Tables 1-1 and
1-2 provide a summary of the required compliance and supplemental monitoring required under the
EMP.

Compliance and supplemental monitoring in accordance with the EMP, was conducted on May 17,
1994 during LIFAC’s operation (long-term) tests. As per the Test Plan, operations (long-term)
testing will be performed after the optimization tests and the second set of parametric tests to
determine the reliability and capability of the LIFAC process over long, continuous operation periods.
This set of tests was performed continuously over 500 and 800 hours. Although three different coals
were to be tested during this period to evaluate LIFAC's suitability for high sulfur Indiana coals,
environmental monitoring was only conducted for coal #1.

The second round of environmental monitoring, including compliance and supplemental monitoring,
was conducted on August 16, 1994, during post-LIFAC testing in accordance with the Test Plan. As
defined in the Test Plan post-LIFAC testing will be similar to baseline testing. Data will be gathered
without the LIFAC system operating which, when compared with the baseline data, will yield
evidence of the impacts LIFAC may have had on the host site’s boiler and associated subsystem.

91001-52-B 1



Parameter

TABLE 1-1

COMPLIANCE MONITORING

Sample

EMP

——— e .

Sample Frequency

_— ] Sample Location
1
Limit {see Figure 2-1)

Biphenols (PCBs)

discharges are daily limits.

40 CFR Part 60.

w“ A W

Continuous Emissions Monitor.
Opacity Limit revised to 30% as per RP&L’s variance from IDEM.

Complete coal analysis is performed as part of the Test Program.

snd Duration
GASEOUS EMISSIONS
. 9 - Breeching-duct
50, Calculation Daily 6.0 Ib/MBtu downstream of the
LD, fan*
9 - Breeching-duct
Total Suspended EPA Method 5° Yyear 0.22/MBtu | downstream of the
Particulates (TSP)
LD, fan*
9 - Breeching-duct
Opacity CEM* Continuous 40%/30%° downstream of the
[.D. fan*
AQUEOUS EFFLUENT (RP&L’s NPDES Discharge Permit Requirements)
6 - Weir at ponds
Flow Instantaneous 3 x Weekly Report system outfall
Total Suspended Solids 6 - Weir at ponds
(TSS) Grab 2x Weekly 70 mgfl system outfall
. 6 - Weir at ponds
Oil and Grease Grab 2 x Weekly 15 mg/l system outfall
Total Residual Oxidants 6 -~ Weir at ponds
(Chlorine) Grab 2 x Weekly 0.02 mg/l system outfall
6 - Weir at ponds
Tempenature Instantaneous 2 x Weekly Report system outfall
, 1.8 mg/l (summer) 6 - Weir at ponds
Ammonia (NH,) Grab 2 Monthly 2.6 (winter) system outfall
6 - Weir at ponds
Copper Grab 2 x Monthly 0.05 mg/l system outfall
6 - Weir at ponds
Lead Grab 2 x Monthly 0.02 mg/l system outfall
Zine Grab 2 x Monthly 0.46 mg/! 6 - Weir at ponds
system outfall
. 6 - Weir at ponds
Aluminum Grab 2 x Monthly 0.40 mg/1 systetn outfall
6 - Weir at ponds
Iron Grab 2 x Monthly Repornt system outfall
Total Polychlorinated Grab 2% Monthly Report 6 - Weir at ponds

system outfall

Limits for air emissions arc based on the LIFAC Variance to the draft boiler Operating Permits. Limits for water

* Emissions tests can be conducted at the 250° level on the stack when Unit #1 is not in operation.

91001-52-B
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TABLE 1-2

SUPPLEMENTAL MONITORING

EMP

Sample Frequency Sample Location
Parameter Sample and Duration Range (see Figure 2-1)
GASEQUS EMISSIONS
Continuous or 9 - Breeching-duct*
|
NO, EPA Method 7 D&E 3/condition C1IMBW | mstream of the LD, fan
Continuous or 9 - Brecching-duct*
2
SO, EPA Method, 6, 6C or 8 3/condition 0-6 ib/MBtu downstream of the 1.D. fan
Continuous or 9 - Breeching-duct*
Tsp EPA Methods 1-5 3fcondition O-11b/MB | 4 wmstream of the 1.D. fan
Continuous or 9 - Breeching-duct*
PM, EPA Mecthod 201A 3/condition 0-1 Ib/MBtu downstream of the 1.D. fan
Continuous of 9 - Breeching-duct®
o, EPA Method 3 3/condition 0-500 Ib/MBtu downstream of the 1.D. fan
Continuous or 9 - Breeching-duct*
co EPA Method 10 3/condition 0-500 ppmv downstream of the I.D. fan
AQUEQUS EFFLUENT
Alkalinity EPA Method 310.2 1/Condition mg CaCO, Ozt'f::"“ at ponds system
SOLID WASTE AND BY-PRODUCT
3 - Economizer Hopper
EPA Method 1311 - Various per |4 - LIFAC Ash
TCLP TCLP Metals, Mcthods 1/Condition
8240 and 8270 for Organics parameter |5 - ESP Hoppers
10 - Bottom Ash
3 - Economizer Hopper
ASTM Extraction® . 4 - LIFAC Ash
Sulfates EPA Method 9035 1/Condition 0-1,000 mg/l S - ESP Hoppers
10 - Bottomn Ash
3 - Economizer Hopper
. ASTM Extraction Method .. 4 - LIFAC Ash
Alkalinity EPA Method 310.2 1/Condition mg CaCO, 5 - ESP Hoppers
10 - Bowom Ash
3 - Economizer Hopper
. .. 4 - LIFAC Ash
Organics EPA Method 8240 1/Condition 0-1,000 mg/l S - ESP Hoppers
10 - Bottom Ash
3 - Economizer Hopper
.. . 4 - LIFAC Ash
pH EPA Mcthod 9045 1/Condition 0-i4 H 5 - ESP Hoppers

10 - Bottom Ash

o —

w

40 CFR Part 60 Appendix A.
50, monitoring will be performed as part of process monitoring.
Annual book of ASTM standards.

* Emissions tests can be conducted at the 250° level on the stack when Unit #1 is not in operation.
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2.0 TECHNOLOGY DESCRIPTION

The LIFAC project involved the installation and testing of the LIFAC system on Unit #2, a 60 MW
tangentially-fired, coal-burning boiler. A schematic of the system is included as Figure 2-1. LIFAC
is a retrofit flue gas desulfurization technology capable of reducing SO, emissions in the range of 75
to 85 percent. The system utilized limestone injection and a unique activation reactor with a
humidification process for effective SO, removal. The pulverized limestone was pneumatically
injected into the upper regions of the furnace. Here, the calcium carbonate (CaCO;) in the
limestone was broken down to form calcium oxide (CaO) and carbon dioxide (CO,). A portion of
the sulfur dioxide (§O,) and sulfur trioxide (SO,) present in the flue gas chemically reacted with the
limestone constituents to form calcium compounds calcium sulphite (CaSO,) and calcium sulphate
(CaSQ,). Subsequently, the flue gas, carrying along with it the calcium compounds and unreacted
CaQ, then continued to a unique piece of equipment known as the activation reactor, a cylindrically-
shaped vertical tower located between the Unit #2 air preheater and the ESP. Further removal of
the SO, was achieved by the humidification of the flue gas as it entered and passed through the
activation reactor. The addition of the water mists in the reactor caused the remaining untreated
CaO to form calcium hydroxide (CaOH). The calcium hydroxide then reacted with additional sulfur
dioxide, nearly completing the removal process. The purpose of initiating reductions of SO, emissions
is to minimize generation of acid rain, as SO, is a precursor to its occurrence.

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are
other "new" by-products associated with the LIFAC system. The addition of limestone to the process
and the subsequent reactions create a dry, powdery material referred to as LIFAC solid waste and
by-product. Approximately 50 to 60 percent of the solid waste and by-product is collected by the ESP
(and the ESP hoppers). The remainder of the waste exits as a powdery ash through hoppers at the
bottom of the activation reactor. A smail fraction of LIFAC solid waste and by-product may collect
in the economizer ash hopper. Wastes captured by the EPS hopper and economizer hopper is
collected using a dry mechanical exhauster system and transported to an off-site, permitted landfill.
The carbon dioxide leaves with the flue gas in the stack emissions.

There was no change to the amount of coal fired at the plant. Different varicties of coal were tested
ranging from a high sulfur to a low sulfur bituminous coal.

91001-52-B 4
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3.0 LIFAC TEST PARAMETERS

Operations (Long-Term) Testing

Environmental monitoring was conducted during operations (long-term) tests on May 17, 1994.
Monitoring included compliance and supplemental emissions testing. With both units in operation,
sampling was performed at the test portals located in the duct breeching, the point just prior to where
exhaust from Unit #2 joins with Unit #1 exhaust, downstream of the I.D. fan. Sootblowing was
performed during one of the three PM tests conducted that day.

Under supplemental monitoring ash samples were collected at the economizer hoppers, LIFAC
bottom hoppers, ESP inlet and outlet hoppers, and boiler bottom ash disposal bin. Monitoring of
the plant’s feedwater was also conducted since its incoming quality is believed to be impacting
compliance with effluent criteria in accordance with RP&L'’s NPDES Permit. Feedwater for the
plant is either pumped from the river, or during dry seasons, is pumped from the local sanitary
treatment plant’s effluent discharge. Feedwater during the May test was coming from the river.

The boiler bottom ash discharge water was also sampled since it is believed that immediate impacts
will not be seen at the pond outfall as a result of LIFAC operations due to the long residence time
through the pond system. The team plans to utilize RP&L’s pond discharge monitoring analyses as
required under their NPDES permit to identify any long-term trends after LIFAC has been running.

LIFAC test parameters during the May 17, 1994 environmental monitoring are summarized in
Table 3-1:

TABLE 3-1
OPERATIONS TESTING
TEST PARAMETERS
R ——
May 17, 1994

Boiler Load (MW) 58
Coal Quality - % S 2,25
- SO, Ib/MMBtu 398
Limestone Quality 80% - 325 Fine
Ca/S Molar Ratio ' 2.0
Reactor Outlet Tcm.pemurc (*F) 10
(approach to saturation)
% Bypass 0
Recycling @ Yes .

m % Bypass is the amount of flue gas that is bypassed around the reactor,
@ Recycle is when spent sorbent from the inlet ESP hoppers is recycled through LIFAC to improve sorbent utilization
and increase SO, reduction.

Post-LIFAC Testing

On August 16, 1994, environmental monitoring was conducted during post-LIFAC testing.
Compliance and supplemental tests were conducted each day including emissions testing. Since Units

91001-52-B 6



#1 and #2 were both in operation, emissions monitoring was conducted at the test portals located

in the duct breeching located downstream of the L.D. fan. Sootblowing was performed during one
of the three PM tests for that day.

Ash samples were collected at the economizer hoppers, ESP inlet and outlet hoppers and the boiler
bottom ash disposal bin. The sampling team also continued to monitor the feedwater to the plant

which, at this time, was coming from the treatment plant’s effluent discharge, as well as the boiler
bottom ash discharge water.

LIFAC test parameters during the August 16, 1994 environmental monitoring are summarized in
Table 3-2:

TABLE 3-2
POST-LIFAC TESTING
TEST PARAMETERS
e e Sy
August 16, 1994
Boiler Load (MW) 64.0
Coal Quality - % S 2.20
- 80, Ib/MMBtu 4.05

Limestone Quality -
Ca/S Molar Ratio

Reactor Outlet Temperature (°F)
{(approach to saturation}

% Bypass -

Recycling -

91001-52-B 7



4.0 METHODOLOGIES

The majority of the compliance and supplemental monitoring centered around the testing of
particulate matter and gaseous parameters. The test programs utilized methodologies promulgated
in 40 CFR 60, Appendix A, for the particulate matter and duct gas determinations necessary for the
test program. EPA Methods 1, 2, 3A, and 4 were used for the determination of the sampling point
locations, gas velocities and volumetric flow rates, gas molecular weight on a dry basis, and percent
moisture content, respectively. Particulate matter was determined using EPA Method 5. Gas
concentrations of NO,, SO,, and CO were determined utilizing EPA Methods 7E, 6C, and 10,
respectively. PM,, was determined using EPA Method 201A. Also, verification tests for absence
of cyclonic flow was performed each of the May and August test days at the breech sampling location,
in accordance with EPA Method 1, Section 2.5.

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction
methods. The specific EPA methods which were referenced are sited in the footnotes on the actual
analytical results provided by Antech Ltd. attached in Appendix B. Total alkalinity of both the
aqueous and solid samples were determined by EPA Method 310.2. Before the alkalinity of the solid
samples could be measured, they were extracted using ASTM extraction methods. The remaining
analyses of the solid wastes were performed using the following EPA Methods: pH, 9045; sulfate,
9038 (using ASTM extraction method); metals, Toxicity Characteristics Leaching Procedures (TCLP)
1311, 6010, 7470, and 7740; organic materials, TCLP 8260 and 8270; and VOC, TCLP 8260.

91001-52-B 8



5.0 RESULTS

A summary of results for compliance and supplemental monitoring for particulate matter testing for
LIFAC's baseline, parametric and optimization, and operations and post-LIFAC testing are presented
in Tables 5-1 and 5-2. Table 5-1, Summary of Particulate Matter Test Data, includes pertinent
process conditions such as power generation in units of megawatts (MW), coal feed rates (Ib/hr) and
firing rates (MBtu/hr). It also includes correction to the particulate matter loading to account for
sootblowing which IDEM required to be done during one of the three PM tests conducted on
May 17, 1994 and August 1994. Table 5-2 provides a summary of gaseous emissions as required
under supplemental monitoring. This table indicates a reduction in SO, for parametric and
optimization tests, however SO, was not measured during the operations testing. Detailed particulate
matter test data and actual gaseous emission results are provided in Appendix A. For backup
calculations, refer to the Baseline Monitoring Report‘!? (for baseline information), Parametric and
Optimization Report™®, and see Appendix A for tests conducted in May and August 1993. Coal data
for the different testing events is summarized in Table 5-3, with actual analysis provided in
Appendix F.

The particulate matter mass loadings summarized in Table 5-1 are expressed in grains per dry
standard cubic feet (gr/dscf), pounds per hour (Ib/hr), and mass per heat input, expressed as pounds
per million Btu (Ib/MBtu). Mass emission per heat input was calculated using two different methods.
The first method was based on actual process parameters such as coal feed rate to the boiler and coal
heating value. The second method utilized EPA Method 19, also known as the F factor method. The
following equation, extracted from the method, calculates a theoretical mass emission per heat input
based on the F,, which is the ratio of the gas volume of the products of combustion to the heat
contents of the fuel (dependent on the type of coal), measured pollutant concentration, and the
measured percent oxygen, with all variables being on a dry basis.

E + F, » C; * [209/(209 - %0,)]

where E = Emission rate (Ib/MBtu)
Fy = Oxygen-based F factor (dscf/MBtu), dry basis
(9780 dscf/MBtu for bituminous coal)
Cq = Pollutant concentration (Ib/dscf)
%0,y = Percent oxygen (%), dry basis

Detailed calculations using the F factor method can be found in the Baseline Monitoring Report(!
(for baseline information), Parametric and Optimization Report®, and Appendix A for the
operations and post-LIFAC testing. Stack gas conditions have been presented in the tables. Flow
rates have been expressed in two different formats: actual cubic feet per minute {acfm) and dry
standard cubic feet per minute (dscfm). Other stack gas parameters such as temperature and percent
moisture have also been included. Percent isokinetics have been calculated for each test run. The’
percent isokinetic value represents a ratio of the gas velocity through the sampling probe nozzle to
the gas velocity in the stack. An isokinetic value is acceptable if it falls within the range of 90 to 110
percent. All isokinetic values are within the acceptable limits. After review of the calibration data,
all particulate matter sampling equipment was operated in accordance with EPA Methods 2
through 5. Particulate matter emission calculations, analytical data, field data sheets, and equipment

91001-52-B 9
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calibrations can be found in the Baseline Monitoring Report!) (for baseline information), Parametric
and Optimization Report!?), and Appendices A, G, and H for the May and August testing,

Also verification tests for absence of cyclonic flow was performed each test day during the May and
August tests at the breeching sampling location, in accordance with EPA Method 1, Section 2.5. The
location is acceptable if the average angle of rotation, as measured by the pilot tube, is less than 20
degrees. The average angle of rotation for the May and August test days was less than 20 degrees,
thus the sampling location was deemed acceptable.

Table 5-1 also summarizes the opacity measurements taken during the three PM test runs for each
day. The opacity readings were read directly from RP&L’s opacity recorder. The opacities are
averaged over six minute periods and are represented by the stepped blocks on the recorder chart.
Copies of the opacity charts can be found in Appendix C for the operations tests and Appendix D
for the post-LIFAC test, while averages for each individual test can be found in the Baseline
Monitoring Report)), Parametric and Optimization Report®, and Appendix A for the operations
and post-LIFAC testing. The high spikes on the chart are due to the periodic cleaning (rapping
cycles) of the ESP collector plates. The action of rapping the collector plates produces a sudden
spike on the opacity recorder which represents that instantaneous reading at that time. These
rapping spikes are subsequently incorporated into the six minute averages. As shown on Table 5-2,
the averaged opacity readings for all tests are below the variance limit of 40%.

PM,, was determined employing EPA Method 201A. PM,, results for the August 16 testing are
provided in Table 5-2. (PM,, testing was not conducted during the May test.) Also there are no
baseline PM,, results due to sampling equipment access difficulties with the test ports, which were
too small for the PM,, test probe heads. This problem was corrected for subsequent testing.

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. in accordance with
the EMP. The aqueous effluent sample was collected from the Boiler Bottom Ash Bin (sample
location 6A) and from the plants incoming feed water. Based on the review of RP&L's monthly
monitoring data, the plant has had several exceedance of their 0.40 mg/l aluminum limit. They
believed that the feedwater from the treatment plant (source during the August tests) could possibly
be coming into the plant at an elevated level of aluminum, therefore impacting their discharge.
However, based on our August analysis this does not appear to be the case.

A summary of the aqueous samples are presented in Tables 5-9 and 5-10, with Antech’s actual
analytical results located in Appendix B.

Solid samples were collected from the following during the May 17 and August 16 testing:

Sample Location Sample Location Description
3 Economizer Ash Hopper
4 Reactor Bottom Ash
SA ESP Inlet Hopper
SB ESP Outlet Hopper
6B Boiler Bottom Ash Bin

A summary of the analytical results for the solid samples are presented in Tables 5-4 through 5-8.
A table was developed for each type of ash sampled to make the comparison of baseline results to

91001-52-B 13



the parametric and optimization results and to the operations and post-LIFAC easier. Antech’s
actual analytical results are located in Appendix B, along with a list of Regulatory Levels for TCLPs.

During operations testing all metals in all five samples locations were below detectable limits. All
metals under the post-LIFAC testing were below detectable limits except for the following:

Sample Location Parameter/Level Regulatory Limit
Front ESP Hopper Cadmium 0.13 mg/ 1.0 mg/l
Back ESP Hopper Arsenic 0.29 mg/l 5.0 mg/l

Cadmium 0.21 mg/ 1.0 mg/
Chromium 0.27 mg/l 5.0 mg/l

All of the above are below regulatory levels. In regard to TCLP organic and VOC analyses during
operations testing all parameters for all five separate sample locations were below detectable limits
with the exception of 5.0 ug/kg of toluene found in the back ESP hopper . There is no regulatory
levels established for toluene. Also, during post-LIFAC testing all TCLP and VOC parameters were
below detectable levels except again for 30 ug/kg of methylene chloride in the back ESP hopper and
12 ug/kg of methylene chloride in the boiler bottom ash. The source of methylene chloride is not
known at this time. Results of the method blank runs for the TCLP analyses are also in Appendix B
with the actual analytical results.
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L. Baseline Environmental Monitoring Report - LIFAC Sorbent Injection
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Sorbent Injection Desulfurization Demonstration Projected presented to the U.S.
Department of Energy dated April 1, 1994.
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APPENDIX A
PARTICULATE MATTER TEST DATA
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC,
PITTSBURGH, PENNSYLVANIA



PARTICULATE MATTER TEST DATA: MAY 17, 1994

Process Conditions'

Power Generation

Coal Feed Rate

‘Heat Input

Particulate Matter Loadings
Concentration

Mass Flow Rate

Mass Emission/Heat Input?

Mass Emission/Heat Input®

Duct Conditions
Average Flow Rate

Dry Standard Flow Rate
Temperature

Percent Moisture
Percent Q,*

Percent CO,*

Sampling Conditions

_ Test Clock Times

Sampiing Time
Sampling Volume
Isokinetics

TABLE 4-1

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

WITH RECYCLE

Test Run
Test Date

Units

(MW)
(ib/hr)
(MBtu/hr)

(gr/dsct)
(1b/hr)
{Ib/MBtu}

(Ib/MBtu)

(acfm)
(dscfm)
("B
(%)
(%)
(%)

(minutes)
(dscf)
(%)

Notes: ! Only Unit #2 was operating for testing
% Based on measured coai feed rates and heating values.

3 Based on EPA Method 19 (F factor method).

l
5/17/94

58
54643
621.7

0.0449
63.32
0.102

0.092

240611
164594
231
8.77
6.6
134

10:02

o 11:22

43.496

2
5/17/94

58
51534
592.0

0.0484
70.31
0.120

0.097

249970
169556
237
8.82
6.3

133

12:17
to 13:29

64
46.885
101

35
5/17/94

58
52274
600.5

0.0600
84.02
0.141

0.121

246004
163452
236
10.82
6.4
13.3

14:12
to 15:22

64
44.956
100

4 Percent O, and CO, are collected as grab sample and analyzed with a Orsat gas analyzer
% Soat blow during sampling period.
¢ Numbers in parentheses indicate correction for soot blowing.

91001-31-A

Average

58
52817
606.7

0.0511
72.55

0.121
(0.121)"

0.103
(0.103)

245528
163867
235
9.47
6.43
13.33



TABLE 4-2
RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

OPACITY MEASUREMENTS: MAY 17, 1994

5/17/94
Test Maximum! Average?
Run Opacity Opacity
(%) (%)
1 14 11
2 13 12
3 18 i4

Notes: ! Highest 6 minute reading during test run period.
Average of all six minute readings during test run periods.

91001-31-A 8
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TABLE 4-1

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

PARTICULATE MATTER TEST DATA: AUGUST 16, 1994

Process Conditions*

Power Generation
Coal Feed Rate
Heat Input
 Particylate Matter Loadi
Concentration
Mass Flow Rate
Mass Emission/Heat Input®

Mass Emission/Heat Input’®

D nditions
Average Flow Rate
Dry Standard Flow Rate
Temperature
Percent Moisture
Percent O,
Percent CO,*

lin nditi
Test Clock Times
Sampling Time

Sampling Volume
Isckinetics

Test Run
Test Date

Units

MW)
(Ib/hr}
(MBtu/hr)

(gr/dsct)
(Ib/hr)
(lb/MBtu)

(Ib/MBtu)

(acfm)
(dscfm)
("F)
(%)
(%)
(%)

{minutes)
(dsef)
(%)

Notes: ! Only Unit #2 was operating for testing
? Based on measured coal feed rates and heating values.

3 Based on EPA Method 19 (F factor method).

1
8/16/94

57150
653.2

0.0568
93.93
0.144

0.104

324505
193083
337
8.5

5.0
13.8

12:20
to 13:38

64 .

33.536
102

25
8/16/94

56880
658.6

0.0661
97.37
0.148

0.122

295666
171780
340
10.3
5.1
13.8

14:30
to 15:48

64
55.054
102

3
8/16/94

57120
656.9

0.0653
96.90
0.148

0.121

292128
173239
335
9.0

5.1
13.8

16:35
to 17:49

64
53.718
9%

4 Percent O, and CQ, are collected as grab sample and analyzed with a Orsat gas analyzer
3 Soot blow during sampling period.
¢ Numbers in parentheses indicate correction for soot blowing.

9100147-B

Average

64
57050
656.2

0.0627
96.07

0.146
(0.146)°

0.116
(0.116)°

304100
179367
337
9.3

5.1
13.8



TABLE 4-2
RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

OPACITY MEASUREMENTS: AUGUST 16, 1994

8/16/94
Test Maximum* Average?
Run Opacity Opacity
(%) (%)
1 9.5 7.9
2 10 8.2
3 9.5 7.8

Notes: ! Highest 6 minute reading during test run period.
2 Average of all six minute readings during test run periods.

91001-47-B 8
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APPENDIX B

ANALYTICAL RESULTS:
AQUEOUS AND SOLID WASTE SAMPLES

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC,
PITTSBURGH, PENNSYLVANIA



Antech Ltd.
ha, 31 Vg

One Triangle Drive » Export, Pennsylvania 15632 « Phone: (412) 733-116] » Fax: (412) 327-77@3

June 7, 1994

Ms. Kathleen D. Conner
ICF Kaiser Engineers, Inc,
Four Gateway Center
Pittsburgh, PA 15222-1207

W ste Characteri on: 91001-002-33

LIFAC
Antec td roject No, 94-177

Dear Ms., Conner:

Enclosed are analytical results for the samples submitted by ICF Kaiser
Engineers, Inc. The samples were received and logged in for analysis on May 18,
1994.

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/qualicy
control analyses were performed in accordance with Antech Ltd.'s Statement of
Qualifications. If you have any questions, please call me.

Sincerely,

Edward W. Kifer, Ph.D.
Inorganic Chemistry Manager

EWK: aeb

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE
I. GENERAL:
A: PROJECT NUMBERS:

ANTECH LTD.: 94-1771

CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LID.: 9405-1533 through 9405-1539
CLIENT: 2, 6A, 3. 4, SA, SB, and 6B

C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANALYSIS COMMENTS:
A: PREPARATION:

None

B: GENERAL CHEMISTRY:

ﬂone

C:  METALS:

None

D: ORGANICS:

1. VOLATILES: _
Total detection limits have been elevated due to matrix
interference.

2. SEMIVOLATILES:
None

3. PCBS:
None

I1I. GENERAL COMMENTS:

Trai oes and decima laces appearing on the data should no

be interpreted as precision of the analytical procedure, but rather

s a resu reporting format. Please refer to the enclose C
Regulatory levels table for appropriate regulatory levels and
hazardous waste numbers.
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Table 4
TCLP(l) Organic Analyses
ICF Kaiser Engineers, Inc.
Antech Ltd. Project No. 94-1771
Water Characterization; 91001-002-33

LIFAC
Page 1 of 3
Sample Identification
9405-1535 9405-1536
cas(2) 3 A
Farameter Number Units (5/17/94) (5/17/94)
TCLP Volatile Organic Analyses:(8260)(3)
Benzene 71-43-2 ug/l <50 <50
2-Butanone 78-93-3 pg/l <5000 <5000
Carbon tetrachloride 56-23-5 BESL <50 <50
Chlorobenzene 108-90-7  pg/l <1000 <1000
Chloroform 67-66-3 g/l <500 <500
1,2-Dichloroethane 107-06-2 ug/l <50 <50
1,1-Dichloroethene 75-35-4 Lg/L <50 <50
Tetrachloroethene 127-18-4 ug/l <50 <50
Trichloroethene 79-01-6 wg/l <50 <50
Vinyl chloride 75-01-4 pg/l <50 <50
TCLP Base Neutral Extractables:(8270)(3)
1,4-Dichlorobenzene 106-46-7  pg/l <500 <500
2,4-Dinitrotoluene 121-14-2 ug/l <50 <50
Hexachlorobutadiene 87-68-3 pg/l <50 <50
Hexachlorocbenzene 118-74-1  ug/l <100 <100
Hexachloroethane 67-72-1 sg/l <500 <500
Nitrobenzene 98-.95-3 ug/l <100 <100
Pyridine 110-86-1 ug/l <500 <500
TCLP Acid Extractables:(8270)(3)
Total Cresol (TCLP) (4) ug/l <5000 <5000
Pentachlorophenol B7-86-3 sg/l <5000 <5000
2,4,5-Trichlorophenol 95.95-4 pg/l <5000 <5000
2,4,6-Trichlorophenol 88-06-2 HE/L <100 <100

See footnotes at end of table.



Table 4

{Continued)
Page 2 of 3
Sample Identification
9405-1537 9405-1538
cas(2) 54 5B
Parameter Number Units {(5/17/94) {5/17/94)

TCLP Volatile Organic Analyses:(8260)(3)

Benzene 71-43-2 sg/l <50 <50
2-Butanone 78-93.3 ng/l <5000 <5000
Carbon tetrachioride 56-23-5 pg/l <50 <50
Chlorobenzene 108-90-7 pwg/l <1000 <1000
Chloroform 67-66-3 ug/l <500 <500
1,2-Dichloroethane 107-06-2  ug/l <50 <50
1,1-Dichloroethene 75-35-4 peg/l <50 <50
Tetrachlorocethene 127-18-4 rg/l <50 <50
Trichloroethene 79-01-6 g/l <50 <50
Vinyl chloride 75-01-4 ug/l <50 <50
TCLP Base Neutral Extractables:(8270){(3)
1,4-Dichlorobenzene 106-46-7  pug/l <500 <500
2,4-Dinitrotoluene 121-14-2 pg/l <50 <50
Hexachlorobutadiene 87-68-3 ug/l <50 <50
Hexachlorobenzene 118-74-1  ug/l <100 <100
Hexachloroethane 67-72-1 wg/l <500 <500
Nitrobenzene 98-95-3 ug/1 <100 <100
Pyridine 110-86-1 ug/l <500 <500
TCLP Acid Extractables:(8270)(3)

Total Cresol (TCLP) (4) ug/l <5000 <5000
Pentachlorophenol 87-86-5 ug/l <5000 <5000
2,4,5-Trichlorophenol 95-95-4 g/l <5000 <5000
2,4,6-Trichlorophenol 88-06-2 pg/l <100 <100

See footnotes at end of table.



Table 4

{Continued)
Page 3 of 3
Sample Identification
9405-1541
9405-1539 Method
CAS(2) 6B Blank
Parameter Number Units (5/17/94) (5/18/94)
TCLP Volatile Organic Analyses:(8260)(3)
Benzene 71-43-2 pg/l <50 <50
2-Butanone 78-93-3 pg/l <5000 <5000
Carbon tetrachloride 56-23-5 ug/l <30 <50
Chlorcbenzene 108-90-7  ug/l <1000 <1000
Chloroform 67-66-3 ug/l <500 <500
1,2-Dichloroethane 107-06-2  ug/l <50 <50
1,1-Dichlorcethene 75-35-4 sEgsl <50 <50
Tetrachloroethene 127-18-4  ug/l <50 <50
Trichloroethene 79-01-6 pg/l <50 <350
Vinyl chloride _ 75-01-4 sg/l <50 <50
TCLP Base Neutral Extractables:(8270)(3)
1,4-Dichlorobenzene 106-46-7 g/l <500 <500
2,4-Dinitrotoluene 121-14-2 ug/l <50 <50
Hexachlorobutadiene 87-68-3 pg/l <30 <50
Hexachlorobenzene 118-74-1  ug/l <100 <100
Hexachloroethane 67-72-1 ug/l <500 <500
Nitrobenzene 98-95-3 bg/l <100 <100
Pyridine 110-86-1 g/l <500 <500
TCLP Acid Extractables:(8270)(3)
Total Crescl (TCLP) (4) s/l <5000 <5000
Pentachlorophenol B87-86-5 pg/l <5000 <5000
2,4,5-Trichlorophenol 95-95-4 HE/L <5000 <5000
2,4,6-Trichlorophenol 88-.06-2 Hg/1 <100 <100

(L)TCLP = Toxicity Characteristic Leaching Procedure.

(2)CAS = Chemical Abstracts Services.

(3)u.s. Envirommental Protection Agency, 1987, Test Methods for Evaluating Solid Waste,
SW-846, 3rd ed., Office of Solid Waste and Emergency Response, Washington, DC.

(4)m-Cresol 108-39-4, o-Cresol 95-48-7, and p-Cresol 106-44-5.



Table 5

Volatile Organlic Analyses

Target Compound List/EPA Method 8260(1l)

ICF Kaiser Engineers, Inc.

Antech Ltd. Project No. 94-1771
Water Characterization; 91001-002-33

LIFAC
Page 1 of 3
Sample Identification
9405-1535 9405-1536
cas(2) 3 A
Parameter Number Units (53/17/94) (5/17/94)
Acetone 67-64-1 bE/kg <500 <500
Benzene 71-43-2 HE/KE <25 <25
Bromodichloromethane 75-27-4 we/kg <25 <25
Bromoform 75-25-2 BE/kg <25 <25
Bromomethane 74-83-9 pE/kg <50 <50
2-Butanone (MEK) 78-93-3 HE/RE <50 <50
Carbon disulfide 75-15-0 sg/kg <25 <25
Carbon tetrachloride 36-23-5 uvg/kg <25 <25
Chlorobenzene 108-90-7 BE/KE <25 <25
Chlorodibromomethane 124-48-1 BE/KE <25 <25
Chloroethane 75-00-3 Hg/kg <50 <50
Chloromethane 74-87-3 sg/kg <50 <50
Chloroform 67-66-3 sg/kg <25 <25
1,1-Dichlorcethane 75-34-3 pg/kg <25 <25
1,2-Dichloroethane 107-06-2 pg/kg <25 <25
1,1-Dichloroethene 75-35-4 ug/kg <25 <25
cis-1,2-Dichlorocethene 156-59-2 ug/kg <25 <25
trans-1,2-Dichloroethene 156-60-5 Hg/kg <25 <25
1,2-Dichloropropane 78-87-5 LEg/kg <25 <25
cis-1,3-Dichloropropene 10061-01-5 ug/kg <25 <25
trans-1,3-Dichloropropene 10061-02-6 Hg/kg <25 <25
Ethylbenzene 100-41-4 ug/kg <25 <25
2-Hexanone 591-78-6 Kg/kg <250 <250
Methylene chloride 75-09-2 ug/kg <25 <25
4-Methyl-2-pentanone (MIBK) 108-10-1 BE/Kg <250 <250
Styrene 100-42-5 Lg/Kg <25 <25
1,1,2,2-Tetrachloroethane 78-34-5 pE/Kg <25 <25
Tetrachlorocethene 127-18-4 Bg/kg <25 <25
Toluene 108-88-3 HBE/KE <25 <25
1,1,1-Trichloroethane 71-55-6 ug/kg <25 <25
1,1,2-Trichloroethane 79-00-5 ug/kg <25 <25
Trichloroethene 79-01-6 pg/kg <25 <25
Vinyl chloride 75-01-4 bE/KE <50 <50
Xylenes (Total) 1330-20-7 kg/kg <25 <25

See footnotaes at end of table.



Table 5

{Continued)
Page 2 of 3
Sample Identification
9405-1537 9405-1538
cas(2) 5A SB
Parameter Number Units (5/17/94) (5/17/94)
Acetone 67-64-1 Hg/ kg <500 <100
Benzene 71-43-2 veg/kg <25 <54
Bromodichloromethane 75-27-4 pg/kg <25 <5.0
Bromoform 75-25-2 pBg/kg <25 <5.0
Bromomethane 74-83-9 ug/kg <50 <10
2-Butanone (MEK) 78-93-3 pg/kg <50 <10
Carbon disulfide 75-15-0 LBE/KE <25 <5.0
Carbon tetrachloride 56-23-5 rg/kg <25 <5.0
Chlerobenzene 108-90-7 sE/kg <25 <5.0
Chlorodibromomethane 124-48-1 peg/kg <25 <5.0
Chloroethane 75-00-3 ug/kg <50 <10
Chloromethane 74-87-3 BE/kE <50 <10
Chloroform 67-66-3 Lg/kg <25 <5.0
1,1-Dichlorocethane 75-34-3 ug/kg <25 <5.0
1,2-Dichloroethane 107-06-2 BE/ kg <25 <5.0
1,1-Dichloroethene 75-35-4 vE/kE <25 <5.0
cis-1,2-Dichloroethene 156-59-2 sg/kg <25 <5.0
trans-1,2-Dichloroethene 156-60-5 ng/kg <25 <5.0
1,2-Dichloropropane 78-87-5 ug/kg <25 <5.0
cis-1,3-Dichloropropene 10061-01-5 vg/kg <25 <5.0
trans-1,3-Dichloropropene 10061-02-6 pg/kg <25 <5.0
Ethylbenzene 100-41-4 He/ kg <25 <5.0
2-Hexanone 591-78-6 pg/Kg <250 <50
Methylene chloride 75-09-2 bg/kg <25 <5.0
4-Methyl-2-pentanone (MIBK) 108-10-1 BE/kg <250 <50
Styrene 100-42-5 HE/KE <25 <5.0
1,1,2,2-Tetrachloroethane 79-34-5 BE/KE <25 <5.0
Tetrachloroethene 127-18-4 HE/KE <25 <5.0
Toluene 108-88-3 BE/KE <25 5.0
1,1,1-Trichloroethane 71-55-6 ug/kg <25 <5.0
1,1,2-Trichloroethane 79-00-5 LE/kE <25 <5.0
Trichloroethene 79-Gl-6 pg/kg <25 <5.0
Vinyl chloride 75-01-4 ug/kg <50 <10
Xylenes (Tatal) 1330-20-7 sE/kg <25 <5.0

See footnotes at end of table.



Table 5

{(Continued)
Page 3 of 3
Sample Identification
8405-1541
9405-1539 Method
cas(2) 6B Blank
Parameter Number Units {5/17/94) (5/18/94)

Acetone 67-64-1 BE/KE <500 <100
Benzene 71-43-2 vg/Kg <25 <5.0
Bromodichloromethane 75-27-4 HE/KE <25 <5.0
Bromoform 75-25-2 pg/kg <25 <5.0
Bromomethane 74-83-9 bg/kg <50 <10

2-Butanone (MEK) 78-93-3 »g/kg <50 <10

Carbon disulfide 75-15-0 BE/kg <25 <5.0
Carbon tetrachloride 56-23-5 LE/KE <25 <5.0
Chlorobenzene 108-90-7 uwg/kg <25 <5.0
Chlorodibromomethane 124-48-1 ug/kg <25 <5.0
Chloroethane 75-00-3 LE/KE <50 <10

Chloromethane 74-87-3 ug/kg <50 <10

Chloroform 67-66-3 bBg/kg <25 <5.0
1,1-Dichloroethane 75-34-3 BE/kE <25 <5.0
1,2-Dichloroethane 107-06-2 Hg/kE <25 <5.0
1,1-Dichloroethene 75-35-4 bg/kg <25 <5.0
cis-1,2-Dichlorcethene 156-59-2 sg/Kg <25 <5.0
trans-1,2-Dichloroethene 156-60-5 Hg/kg <25 <5.0
1,2-Dichloropropane 78-87-5 HE/KE <25 <5.0
cis-1,3-Dichloropropene 10061-01-5 1g/kg <25 <5.0
trans-1,3-Dichloropropene 10061-02-6 sg/kg <25 <5.0
Ethylbenzene 100-41-4 ug/kg <25 <5.0
2-Hexanone 591-78-6 ug/kg <250 <50

Methylene chleoride 75-09-2 pe/kg <25 <5.0
4-Methyl-2-pentanone (MIBK) 108-10-1 BE/kE <250 <50

Styrene 100-42-5 kg/kg <25 <5.0
1,1,2,2-Tetrachloroethane 79-34-5 HE/KE <25 <5.0
Tetrachloroethene 127-18-4 rg/kg <25 <5.0
Toluene 108-88-3 HE/kE <25 <5.0
1,1,1-Trichloroethane 71-55-6 pg/kg <25 <5.0
1,1,2-Trichloroethane 79-00-5 pg/kg <25 <5.0
Trichloroethene 79-01-6 ug/kg <25 <5.0
Vinyl chloride 75-01-4 g/ kg <50 <10

Xylenes (Total) 1330-20-7 sg/kg <25 <5.0

(ID)y.s. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid Waste,
SW-846, 3rd ed., Office of Solid Waste and Emergency Response, Washington, DC.
(2)CAS = Chemical Abstracts Services.



Toxicity Characteristic Leaching Procedure (TCLP)

Regulatory Levels

Contaminant

Regulatory
Level (mg/1)

USEPA Hazardous
Waste Number

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Endrin

Lindane
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP (silvex)
Benzene

Carhon Tetrachloride
Chlordane
Chlorocbenzene
Chloroform
o-Cresol

m-Cresol

p-Cresol

Cresol
1,4-Dichlorobenzene
1,2-Dichlorcethane
1,1-Dichloroethene
2,4-Dinitrotoluene

Heptachlor (and its epoxide)

Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
2-Butanone
Nitrobenzene
Pentachlorophenol
Pyridine
Tetrachloroethene
Trichloroethene
2,4,5-Trichlorophencl
2,4,6-Trichlorophencl
Vinyl Chloride
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olele] )
D007
DGO8
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DO13
D014
DO15
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DO19
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D021
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D023
DG24
DQ25
D026
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D029
D030
D031
D032
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D034
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Antech Lid.

One Triangle Drive » Export. Pennsylvania 15632 « Phone: (412)733-1161 » Fax: (412) 327-7793

August 26, 1994

Ms. Kathleen D. Conner
ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

Waste Characterization; 91001-002-33

LIFAC
Antech Lt oject No. 94-3117

Dear Ms. Conner:

Enclosed are analytical results for samples submitted by CNG Transmission
Corporation. Samples were received on August 18, 1994 and logged in for analysis

on August 19, 1994.

Appropriate U.S5. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.’s Statement of

Qualifications. If you have any questions, please call me.
rely,

ARV

Randal T. Hill
Organic Chemistry Manager

RTH:1jk

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE
I. GENERAL:
A: PROJECT NUMBERS:

ANTECH LTD.: 94-3117
CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9408-1869 through 9408-1872
CLIENT: 3 Econo er Ash, 5A ESP Ash (7&8 SB ESP Ash (5&6

and 6B Bottom Ash

C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANALYSIS COMMENTS:
A: PREPARATION:

None

B: GENERAL CHEMISTRY:

None

C: METALS ;

None

D: ORGANICS:

"1. VOLATILES:

None

2. SEMIVOLATILES:

None

IIT. GENERAL COMMENTS:

Traili zeroes and decim aces appearing on the data should not

be interpreted as precisjion of the analvtical procedure. but rather
as a result of reporting format. Please refer to the enclosed TCLP
Regulatory levels table for appropriate regulatory levels and
hazardous waste numbers.
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Antecn Ltd.

One Triangie Drive « Export. Pennsylvania 15632 + Phone: (412) 733-1161 » Fax: (412)327-7793

August 26, 1994

Ms. Kathleen D. Conner
ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

W 1 #91001-002-
t d ¢t No. 94-3120

Dear Ms. Comner:
Enclosed are analytical results for samples submitted by ICF Kaiser Engineers,
Inc. Samples were received on August 18, 1994 and logged in for analysis on
August 19, 1994,
Appropriate U.S. Envirommental Protection Agency methods were used and are
indicated accordingly on the data table. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.’s Statement of
Qualifications. If you have any questions, please call me.

incerely,

<H[;g

Randal T. Hill
Organic Chemistry Manager

RTH:mav

Enclosures

An Amencan Waste Services Company



II.

ITII.

ANTECH LTD.
CASE NARRATIVE

GENERAL.:

A: PROJECT NUMBERS:

ANTECH LTD.: 94-3120

CLIENT: £#91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 94-1882 and 9408-1883
CLIENT: Z Feedwater and 6A Bottom Ash

C: SHIPPING/RECEIVING COMMENTS :

A request for analysis was not received.

PREPARATION/ANALYSIS COMMENTS:

A: PREPARATION:

None

B: GENERAL CHEMISTRY:

None

C: METALS :

None

D: ORGANICS:

1. PCES;
None

GENERAL COMMENTS :

Trailing zerces and decimal places appearing on the data should not

be interpreted as precision of the analytical procedure, but rather
as a regsult of reporting format,
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APPENDIX C
PRODUCTION INFORMATION - OPERATIONS TESTS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA
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APPENDIX F
COAL ANALYSIS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



5 No. 736538
-ate Recd. 05/18/94
te Sampled @5/17/94
*ampled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-12@7
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

COAL SAMPLE FROM STA. #1

DATE REPORTED: Q6/@2/94

5— STANDARD LABORATORIES,INC.

153@ N. CULLEN AVENUE
EVANSVILLE, IN 47715

= 7, Morsture %, Ash %, Volatie T Fixed Carbon _ BTU/LB % Sulfur
As Recd.

13,46 R.Q4 34.55 43,795 11368 2.24
Jry Basis : ; . .

_____ a_12 40 .01 5a.67 - 13167 2.589
A-A-Free 14519
“athod

~OR YOUR PROTECTION THIS DOCUMENT HAS
ZEEN PRINTED ON CONTROLLED PAFER STOCK.
MNOT VALID IF ALTERED

Respectfully Submitted.

nTMTIMM ocmAoY

e



N 73658 g
> No .SL STANDARD LABORATORIES,INC.

25/18/94
.ate Reca

@5/17/94 1538 N. CULLEN AVENUE
te Sampled EVANSVILLE, IN 47715
) CLIENT : -~
mpled By

SAMPLE 1D,
COAL SAMPLE FROM STA. 1

ZF KAISER ENGINEERING
i GATEWAY CENTER

ITTSBURGH, PA 15222-1207
'TH: MR. JIM HERVOL DATE REPORTED: @6/92/94

ULTIMATE ANALYSIS OF COAL % DRY BASIS

—— . —— o ——— A - ——— - am

ASH 9.32
HYDROGEN 5.11
CARBON 74.32
NITROGEN 1.53
SULFUR 2.59
OXYGEN T.13

FOR YCUR PROTECTION THIS DOCUMENT HAS Respectfully Submitteq,
BEEN PRINTED ON CONTROLLED PAPER STOCK.

NOT VALID IR ALTERED
RgwTT A STNCY




73659

2. No.
STANDARD LABORATORIES, INC.
- P85/18/94
Cate Recd
1539 - . CULLEN AVENUE
16 Sampied @5/17/94 EVANSVILLE, IN 477158
~ \mpled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-12@7
ATTN: MR. JIM HERVOL

* . -

SAMPLE IDENTIFICATION S .

COAL SAMPLE FTROM STA. #2

DATE REPORTED: 06/902/94

<. Malsture — ﬁ:’o Ash ”: Volatve = % Fixea Carbon BTU./LB. 4y Sulfur
As Recd.
13.79 3,22 34.71 43,37 : 11343 2.15
Dry B ) ' ' ! T - . ! P . " . Lt ' . .
A Q.53 49,22 50,208 13143 2.49
JA-A-Free
14527

Method

Respecttully Submitted.

FOR YOUR PROTECTION THIS DOCUMENT HAS
SEEN PRINTED ON CONTROLLED PAPER STOCK
NMOTVALDIFALTERED | R




73659

p—— STANDARD LABORATORIES,INC.
@5/17/94 153¢ N. CULLEN AVERNURE

a EVANSVILLE, IN 47715
CLIENT

SAMPLE |D:
COAL SAMPLE FROM STA. #2

[SER ENGINEERING

AAY CENTER
URGH, PA 15222-12@7
MR. JIM HERVOL DATE REPORTED: @6/@02/94
i
|
i
ULTIMATE ANALYSIS OF COAL % DRY BASIS ‘
ASH 9.53
HYDROGEN 5.86
CARBON 74.17
NITROGEN 1.43
SULFUR 2.49
QZYGEN 7.32
,7;””f
. = ”W/,'// g J /
. YOUR PROTECZTION THIS DOCUMENT HAS { Respectfully Submittea o . M

+ PRINTED OMN CONTROLLED PAPER STCCK
NOT VALID IF ALTERED
' RRETT A. STOCK




T21660

~an No

Date Rec g A5/18/94

Date Sampled 25/17/94
CLIENT

Sampled By

ICF KAISER ENGINEERING

4 GATEWAY
PITTSBURGH,

ATTN:

SAMPLE IDENTIFICATION

CENTER
PA

MR. JIM HERVOL

15222-12@7

STANDARD LABORATORIES.INC.

1530 N.
EVANSVILLE, 1IN

CULLEN AVENUE
47718

COAL SAMPLE FROM STA. #3
DATE REPORTED: 96/02/94
= *; Moisture % Ash * Volatile *, Fixed Carbon BTU./LB. % Sulfur
As Recd.
13 .79 .11 24 72 43 38 —la32 2,07
Dry Basis o oot R .
_____ a_ 41 40 .22 “Qa.32 132861 2.40
M-A-Free '
14638
Method

=ZR /OUR PROTECTICN THIS DOCUMENT HAS
3EEH PRINTED ON CONTROLLED PAPER STOCK

NOT VALID IF ALTERED

Respectfully Submitteq.

- - —— -



| 73660 ;ﬂl
a0, No STANDARD LABORATORIES,INC.

25/18/94
Date Reca
@5/17/94 153@ N. CULLEN AVENUE
Date Sampiea EVANSVILLE, IN 47715
CLIENT
Sampied By
SAMPLE iD:

COAL SAMPLE FROM STA. #3

ICF KAISER ENGINEERING
4 GATEWAY CENTER

PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL DATE REPORTED: @6/02/94

ULTIMATE ANALYSIS OF COAL % DRY BASIS

o e i T - -

ASH 9.41
HYDROGEN 5.03
CARBON 74.87
NITROGEN 1.52
SULFUR 2.40

OXYGEN 7.57

FOR YOUR PROTECTION THIS DOCUMENT HAS Raspectfully Submitted.
BEEN PRINTED ON CONTROLLED PAPER STOCK ’
HOT VALID IF ALTERED.




_ab. No 73661
Date Rec g. 25/18/94
Date Sampied 95/17/94
Sampled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-12@7
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION _

COMPOSITE OF STA. #1,2,&3

CHLORINE = <9.91% DRY COAL BASIS

FLUORINE = 43.6 UG/G DRY COAL BASIS
ARSENIC = 7.84 UG/G DRY COAL BASIS

DATE REPORTED: 06/10/94

SUL

-:E;l-STﬂhﬂHmRDIJEKDRRTCMUESMNC.

153¢ N. CULLEN AVENUE
EVANSVILLE, IN 47715

% Moisture o Ash 5 Volatile % Fixed Caroon BTU/LB. "%, Suifur

AsRecd. 13 46 8.27 XXXX XXXX 11487 2.12
CryBass .. '9.56 XXXX XYXX 13274 2.45
M-A-Free 14677
Methoa

FREE SWELLING INDEX : XXXX

ASH FUSION TEMPERATURES (DEG F) REDUCING OXIDIZING

INITIAL 2080 2495

SOFTENING 2200 2515

HEMISPHERICAL 2305 2540

FINAL 2375 2570

HARDGROVE GRINDABILITY INDEX

50

@ 3.22 % MOISTURE

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEMN PRINTED ON CONTROLLED PAPER STOCK.
| AICYT VAL IN IF AL TRERAFED

Respecttully Submitted.




73661
-ab. Ne.

25/18/94
Date Rec'd

a5/17/94
Date Sampled

CLIERT
Sampied By

ICF KAISER ENGINEERING

4 GATEWAY CERTER

PITTSBURGH, PA 15222-1207

ATTN:

MR. JIM HERVOL

ﬂ STRNDARD LRBORATORIES, INC.

1530 N. CULLEX AVERUE
BVARSVILLE, IN 47715§

SAMPLE ID:

COMPOSITE OF STA. #1,2,&3.

DATE REPORTED: ©06/18/94

MINERAL ANALYSIS OF ASH

SILICON DIOXIDE
ALUMINUM OXIDE (AL203)
TITANIUM DIOXIDE (TIO2)
CALCIUM OXIDE (CAO)
POTASSIUM OXIDE (K20)
MAGNESIUM OXIDE (MGO)
SODIUM OXIDE (NA20)
PHOSPHORUS PENTOXIDE (P
FERRIC OXIDE (FE203)
SULYUR TRIOXIDE (S03)
UNDETERMINED

(81I02)

BASE/ACID RAYTIO:
LBS OF ASH/MILLIOR BTU:

SLAG VISCOSITY: 2
FOULING INDEX: @.2
SLAGGING INDEX. 1.2
SILICA VALUR.: 56.8
% ALKALI AS NA20: e.1

FOR YOUR PRCTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
MNOT VALID IF ALTERED.

t IGNITED BASIS

205) @.42

@.4962
7.20
310 DEG F. T250 POISE
252 TYPE: MEDIUM
157 TYPE: MBDIUM
3e4
516

Respectiully Submitted, M

mHETIam A Lol Ta Tl 4



78152
—ap. No.

28/18/94
Date Rec a.
Date Sampied

CLIENT

Sampled By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

ST #1
STACK TEST 1
@8/16/94

DATE REPORTED: @9/08/94

sll STANDARD LABORATORIES,INC.

1530 N. CULLEN AVENUE
EVANSVILLE, IN 47715

% Moisture % Ash % Volatile % Fixed Carbon BTU./LB. % Sulfur
As Recd. 13.07 8.91 35.75% 42.27 11429 2.29
OryBasis  ___.._ 10.25 41.12 48.63 13147 2.64
M-A-Free 14648
Method

=0R YCUR PROTECTION THIS COCUMENT HAS
SEEN PRINTED ON CONTROLLED PAPER STOCK.

:ﬁt@ﬁx%ﬁ ~T¢
Respectiully Submitted. 1




JL4a

18152 ﬂ STANDARD LABORATORIES, INC.

DateRecd.— . QBJ/IB/94
Sate Sampled — — memamme 1530 X. CULLEX AVEXUE
BEVANSVILLE, IX 47715
Sampled By CLIENY
SAMPLE 1D
ST #1
STACK TEST 81
ICFr KAISER BNGINEERING 98/16/94
4 GATEWAY CEERTER
PITTSBURGH, PA 15222-1587
_ATPN: MR. JIM HERVOL DATE REPORTED: @9/08/94

ULTIMATE ANALYSIS OF COAL §% DRY mis

D S v S S T W R S S W — o = A N . ——

ASH 190.25
HYDROGER . e . 8,17
CARBOM 73.21
RITROGER : ‘ 1.67
SULFUR 2.64
OXYGER o 7.86

=58 YOUR PROTECTION THIS DOCUMENT HAS spectf ‘ _M;MLIL_
BEEN PRINTED ON CONTROLLED PAPER STOCK. Re by Submitted,

] NOIT VAUD IF ALTERED



78153 S |
~a0.No o715 94 i STANDARD LABORATORIES,INC.

Date Recd 153¢ N. CULLEN AVERUE
........ EVANSVILLE, IN 47715

Date Sampled

CLIENT

Sampied By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION —_— —_—

ST #2
STACK TEST #2
08/16/94

DATE REPORTED: @9%/08/94

%, Morsture % Ash % Volatile % Fixed Carbon = BTUJLB % Sulfar
AsRecd. 13,28 8.34 35.66 42.72 11578 2.36
Dry Bass  —cmm—-e 9.61 41.12 49.27 13352 2.72
M-A-Free 14772

Method

_—
FOR YQUR PROTECTION THIS DOCUMENT HAS Respectiuliy Submitted, W L Q

BEEMN PRINTED ON CONTROLLED PAPER STOCK. -



78153 lSI
20 Mo e STANDARD LABORATORIES,INC.

Date Reca

...... 1530 K. CULLEE AVENUE
Cate Sampiea EVANSVILLE, IN 47715

CLIENT

Sampled By

SAMPLE ID‘ST $2
STACK TEST #2
ICP KAISER ENGINEERING 28/16/94

4 GATEWAY CENTER

PITTSBURGH, PA 15222-1507
ATTH: MR. JIM HERVOL DATE REPORTED: 09/08/94

ULTIMATE ANALYSIS OF COAL % DRY BASIS

ASH 9.61
RYDROGENR 5.14
CARBON 73.74
NITROGER 1.65
SULFUR 2.72
OXYGER 7.14

FOR YOUR PROTECTICN THIS DOCUMENT HAS Respectiully Submitted, ;z i 'A‘ ) z Z él ’E z !é "_‘é

BEEN PRINTED CN CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED. oDDEmE 3 emAnYT



78154
-d No
@8/18/94
Date Reca.
Nate Samoied —
CLIENT

Sampied By

ICF XKAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-12@7
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

ST #3
STACK TEST #3
28/16/94

DATE REPORTED: @9/28/94

S‘ STANDARD LRBORATORIES,INC.

1532 N. CULLEN AVENUE
EVANSVILLE, IN 47715

———

S Mosture % Ash % Volatile “% Fixed Carpon BTU, LB, %, Sulfur
As Recd. 13.01 8.61 36.33 42.05 11500 2.36
OryBasis  _ __.. 9.90 41.76 48. 34 13220 2.72
M-A-Free 14673
Method

=JR (ZUR PROTECT.ON THIS DOCUMENT HAS !
SEEM PF«‘INTED'_EJN CO_NTHOLLED PAPER STOCK.

Respectfully Submitted. M&M_L



o NG 78154 9.“
-a0. No. STANDARD LABORATORIES,INC.

Sate Rec ¢ AB/18/94
Date Sampleg ===~ == 1530 K. CULLEN AVENUB
EVANSVILLE, IN 47715
Sampted By CMT
SAMPLE ID:
ST #3
STACK TEST #3
ICFr KAISER ENGINBERING 08/16/94
4 GATEWAY CENTER
PITTSBURGH, PA 15222-1507
ATYTR: MR. JIM HERVOL DATE REPORTED: 0©9/08/94

ULTIMATE ANALYSIS OF COAL % DRY BASIS

ASH 9.9@
HYDROGEN 5.14
CARBON 73.42
RITROGEN 1.65
SULFUR 2.72
OXYGER - 7.17

l_ FGR YOUR PROTECTION THIS DOCUMENT HAS Respectiully Submitted. _MM&I(

SEEN PRINTED ON CONTROLLED PAPER STOCK.

| MY AN IR Al TEDER



APPENDIX G

PARTICULATE MATTER ANALYTICAL DATA,
FIELD DATA SHEETS
AND EQUIPMENT CALIBRATION DATA - OPERATIONS TESTS

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC,
PITTSBURGH, PENNSYLVANIA



MS
MOSTARDI-PLATT
ASSOCIATES, INC.

Project/Project Number: J?/MWM /Dgwgﬁ Qf Z/W / A/MP?’

Dale: 5. A0, vad Analyst: A/%M//_/T VOW
Description AN T & Dl o Initial Weight | Final Weight Net Weight Gain l
Test# So0f | S /72y
Filter # 3,739 0 7708 085493 0.08>4
Acetone Wash ¥ 4P 52 460 /60m 74:?9’7{ &. 9330 004/;7;6
Acetone Blank &. 00 0 5—
Total Weight 0./3B5 7
Test#, SOORK, 5./7.9% |
Filter # 2733 07800 0. 861 0.04kA
Acetone Wash #985/'{')@53' A LPml 7?2 /6 (f 047/ 0. 0655'
Acetone Blank ‘ 0 72207 6
Total Weight 0.1 70 -

|

Test # 3 5_9ij 5-/7 4'(7/

Filter #_ 0 735 0.773% 0.8 0. 108
Acetone Wash # 4 § 4470 /@O mi 79678 Po3yy7 - 0ve€c9
Acetone Blank 0. 0006'
Total Weight O /75T _
Test #

Filter #

Acetone Wash # ml

Acetone Blank

Total Weight

Blank

Aceione Wash # 4/996 -9 (00 mi | 7,9900 79703 2.0pp3

[\data\lab\M>3.Irm
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THREE DIMENSION PROBE TEST ODATA SHEET

1

Projeute Date: _
Sampung Locauon: ' ) , i Opermior:
Probe Number: _ ) _ Poae: Hg
Leak Cheek: Pre-test: 1 __ "H.O Pos-lest: | _ .~ "H.O — |
= ot R
1 _'HO 4_2'}!;0 Fe 3 l
Sysiem back purged between sampiing points: _~_ves __ no |
PP
TRAVERSE PT. | P-ATM | P-P. | P+Py, | P,-P; [ TEMP(*F) | YAW® | DEVIATION P-P, PITCH* | R, | R/
75D - 070 1035 ] 0.0 1-0.0] 2/7 s
Tian'! — 070 oSt Tpoil z | 2
Lrag -< 060 10.15 2.0 z Z_L{ N
e -y £.90 1p1¢ 0001 225 | n
- o &0 10.20 _1gert z17 | -5
- 040 |npid g.ovl 219 -3
-7 1,80 LG g.00| 137 4,
- i) L0 {nep <001 232 [-&
-3 LIg v =0U(| 230 [ D
— ) vy oMo ool 230 0
- 1O | O+ =00 | vea )]
- o2l PNl -~z [~10
- L2010 0ol ] 231 {-ig
- 090 103 0ot] 23Z 1-&
- 9.99 1p 3¢ Nt 234 1 -Q
-< 730 | [.38 oY 23 1-€
=, 795 119 SN 8]
== 390 [n.50 -0l 23¢ 1 -9
LU g U8 ol 229 1 &
- 1 00 1g.t8 po{l 2 -3
- ) L0 (0L 04[] Z29 1 -3
- L1) 1§18 Pt 241 0
. 0.95 I n. L) 200 235 ¢
- 095 1029 ot 237 10
- o0 1 pXo “0d1| 22 ]
—= [ A0 1038 0] 230 7]
~C R ~04611 274 | -2
s L2 1058 0ov} 23] 7
- ros 1pLs 001} 230 [-Q2
= N0 |0 e Y Of ] 2 Y 2
i 100 o ~000 2,39 |-«
0 o5 | % A IES
- i LoD 1p.59 D29 vl [ -%
P - 0.5 0% 0l 720 | -7
s - .00 [0 %0 RS =2
ey - INEREAY -0.01| 27 -
a oy 20 0.4 -0 2% -4 !
_ T EESYVER Sl 2R [-S i
- D) Qo] TS0 [ =T |
- OJ A 0211 =7 | T2 |
A TR, R :
- n D AE [ 1w [ gD ~ 5% =1
- T 0 0.3 290 =5 =8 J
l -"j' S -,-] 0‘!’7{ _,?)x 1 - T T - o

Farm No (037 [Rev 2 971 o \ - ' T T TTTT e e e e MostardizPlant Associates. [ac




CALIBRATION PROCEDURES

PITOT TUBES

The pitot tubes used during this test program are fabricated according to the specification
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 1 through 5 as published in the Federal Register, Volume 42, No. 160; hereafter
referred to by the appropriate method number. The pitot tubes comply with the alignment
specifications in Method 2, Section 4; and the pitot tube assemnblies are in compliance with
specifications in the same section.

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard
hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, Section 4.1.2.
NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES

The potentiometer and thermocouples are calibrated against a mercury thermometer in a
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivoit source.

DRY GAS METERS
The test meters are calibrated according to Method 5, Section 5.3 and "Procedures for

Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and
R.T. Shigehara, March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the anaiytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Form No. 1056 [Rev. 1/94}] Momardi-Plan Associates, inc.
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STACK TEMPERATURE SENSCR CALIBRATICN DATA FORM

Date asiany Thermoccupie Number -0 N
Ambient temperature 66 °F  Barometric pressure 29729 in. g
Calibrator DM\Q?-%T Refersnce: mercury-in-glass
other
Reference Thermocouple |
Reference Source’ thermometer potentiometer Temperature
point number* (specify) temperature, °F | temperature, °F | difference,* % ii
377 m | 50 | o9s |
152 G |o\ | oms
2.6 L | /50 15} | oulgy
3.8/9 g | 290 303 | 0yss
494 ¢ | zs0 253 X7
.09% | T | 30 303 | 0395
7205 | U | 350 153 [ 0310
9.5 |9 | Yoo Yoy o466 !
L 293 1] 450 452 | oam
| 56 | e | svD e | 0.208 |
170 |y | gs0 553 | caar |
2. 85% | L | 4o 60y | o33 |
VR | LD 5y | o0
c./78 | ¢ | 700 10y | 0354
17.523 | e i | 8oy | 033
19553 | R | 990 95 [ owg |
22.25/ | /o8O 100§ | .91 |
24.6/§ 10D \\oM | 0.256 |
76978 | jzoo 1204 B
*Every (50°F) for each referznce point.
* Type of calibration system used.
(ref temp, °F ~ 460? - (test thermom temp, °F - 460)] 100 <1.5%
ref temp, °F - 460
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JUN—1T=195%2 (o027 FROM MOSTAFDI-FLATT SSSOCIATES TO 14124372312 F.O0Z, DOC

MOSTARDHPLATT ASSOCIATES, INC.

Envirunmental Consuitants

Analytical Balance Calibration Form

Idendfication: Turbal Model EA-1, Serial No, 168491
Classification of standard weights: Class S calibrated 5/4/94

S s3.99 | /5. 30 | /00 000! | &.0c008 0.8po% £ V.
£ 12,941 9. 4 /00, Boon | A .pD0eo g, SocYy E.v.
£ 73 99| 16/00 /00 000/ | A .pooo | 0. 5D0 4 £V
51694 | &:o0 | /00.9000 | 2. 0000 p.5c0eq | E.v.

51794 /00 109. 000/ -0000 d- G004 v
S~17-9% | /S 10 00, pooe | R .veco |@ Sees £V,
c.15-94 | f5:85 | 100-0000 A . 6000 0.5008 THY

J-Ao-9¢| 8'c0 wo. 0000 | 4 .sovo 0.500% | L P
524&3'1”? j?:ﬂ" /0. PP 'z.zﬂtkﬁuﬂ 0.5DPY /!}?
SR.9¥ (7248 oo pore | JA.0000 0.5008 | /P

541 94 {4 & 100,000 | A . 9000 5005 E v
52199 | 4120 | jp0.000/ | 2.0000 d.s006 | TmV
5 31,941 3:60 | /00.0000 | & 9990 0 5005 £V
5.3)- 9y 15:50 | joo.0000 | Qo000 0.5008 mv
6-1-9% | @ \yoooope |Qop®0 0207 | LS
(0-1_ 94 100 1£0.0000 L.veod 9. Soog™ mv

£-3-9Y (3 | 10000 | 4. 0000 | 0.5005 | /.f
é-(:-?_‘/ 9 a0 100. 0000 | . 000D O 5'00?/ TV
b-b-9y | /*A0 /00,0000 L8000 2.500% bedid

6-7-92% | .00 | Joo. 0000 | & 0000 o 508 | £-V.

o -8-9¢ |t | 100.0000 | 2. 9000 0.5004 | vV

Note: Each weight must be within 0.5 mg of the mass obtained after calibration on 5/4/94 to
continue analysis.

Tl BLpAR



APPENDIX H

PARTICULATE MATTER ANALYTICAL DATA,
FIELD DATA SHEETS
AND EQUIPMENT CALIBRATION DATA - POST-LIFAC TESTS

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

OPERATIONS AND POST-LIFAC TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



a8 MOSTARDI-PLATT
ASSOCIATES, INC.

TofF Kasen

' p
Project/Project Number: /ZICI‘?LM OND iJ owere L/; 30¢

ML

Date: 5 75 4

Analyst: ..gl-f-— e

Vore danrsey

{ Description Initiat Weight Final Weight Net Weight Gain |
Test # / 5"/6 ~Pef !
Fier # 2.9 52 0.766% | 0.8Y9Y £.083 o |
Acetone Wash # $$$L-5F60  23em | 7. 71 7. £1 4 O.049/5 |
Acetone Blank .00 j
Tolai Weight 0.1222
Test # 2 x-/6~7Y :
Filter # #8306 0.7678 0.9/6& O0./43 0 T
Acctone Wash # 60/6=6430  15omi | 7.8Y70 | 9.94on | O 0937
Acetone Blank 2. 0005/ !
Total Weight 0. 23575 |
Test# 3 5-/6-74 |
Filter # 256 3 0. 76589 2.8729 O. 1250 |
Acstone Wash # 776 =578V [25"mi | 7. 770 7 5322 O- (028 |
Acetone Blank 0. 0006 |
Total Weight 0.2272 1
Test #

Filter #

Acetone Wash # ml

Acetone Blank

Total Weight

Blank

Acetone Wash # LOO6-bp/0  /ovomi | 7.770% 2. 77/ D008 |

t:\datariab\M 5. trm

. 37
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CALIBRATION PROCEDURES

PITOT TUBES
The pitot tubes used during this test program are fabricated according to the specification

described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 1 through 5 as published in the Federal Register, Volume 42, No. 160; hereafter

referred to by the appropriate method number. The pitot tubes comply with the alignment
specifications in Method 2, Section 4; and the pitot tube assemblies are in compliance with
specifications in the same section.

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard
hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, Section 4.1.2.
NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES

The potentiometer and thermocouples are calibrated against a mercury thermometer in a
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt source.
DRY GAS METERS

The test meters are calibrated according to Method 5, Section 5.3 and "Procedures for
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and
R.T. Shigehara, March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Form No. 1056 [Rev. 1/94) *Mostardi-Plat Associstes, Inc.
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Mostasdi-piatt associctes,

PITOT TCO3Z CZALIZEREATICN DATA
AV
Czlibration pitot tube: <vpe szfﬂf size (OD) .250 1D rumber j-/
Type § pitot tube 1D number /7 Co(std) = 0/ ?7‘

Calibration: cate /’)j o perfiormed by Dﬂ,ﬁf/’
A-Side Calimhration
APsear ) | ‘Bis’ } a 5
(in. in c DEV.
#.0 E.0 2(8)
190 | e AbS | ¥3% : 0.00 =
0. 42< ‘ 0.3 [ _0.-9Y0 =Y
0.6 i 2 43% | £5.840 [ 0.0
AN j 237 I 0.¥39 * o o6/
235 S Wi i O‘?"lf : ©.00)
| i L
| ] [
| : [
i |
| | {
Averzge 05490
B-Sicde Calibraticn
AP AD
Fgtd’ g’
_(in.) (in.) sy’ pEV.P
“20 HZO
0170 \ ’ lé’g . 939‘ l ©.C
Q. (75 | n5s3 0.¥33 | ooy
35 /.90 I O-%3Y I 0.0
PR o) 353 l 0¥33 0.Cof
3.LO g.05 0-36 5. 002~
Average 0'%-”’
AD
2 - “std _
p(s) T Cp(std) Ap_

b —_— —
PEV = cp(S)

CP(A) - CP(B)

c

97

o’ (must be <0.01)

{must be <0.01).



TYPE S5 2ITOT TUBE INSPFECTION CATA FORM

Pitot tube assembly Zevel? \./yes no /
Pitot tube openings damaged? yes (explain below)
ey = O % (<10%, a; = [ % (<10%)

s, =\ 245, g,=_0O °
A

no

Yy = (::> ° I 8 = C:;—> ° ' =1 CI (:\ (J.fl )
z = A sin y = Q (im.); (<0.125 in.)
w = A sin 8§ = % (in.); (<0.03125 in.)

P, = ‘QSI (in.), Py = S (iny), D, = 250 (in.)
Comments: S‘}’G\_W\"ESS 5_4861 - ‘_j?—!-.", s a] I‘S'"

A- 0.8/

B - 0.73Y

Calibration regquired? yes no
- . B -_
PITCT TUBE # |/ DATE /- . 7 - vame L . TR

'.“IT | o i

S — =1 Lors UL 8 8 FLow | :

i ) = <
o 1 (a———n}
—

I

A

:>]“C]
[/

—. =1
A-slof PLARg T T T
KOTE:
7 : — /[ In P <1.50 D
LOAG] TUDTRAL Dy A AN L. 1,05 0 ¢ P 1,90 Dy '
TUSE AXIS N 2 \ b Pa* Py \
13716 1) T8 Ny .

TRANSYERSE | |
U8 Al |

._EE.AUHB' 63 — ] 'I' ) T ,z
ot —
- e

R Y
. ] .




STACK T=MPEPATURE SENSOR CALIBRATION DATA rORM

Date ,/‘,"‘ /5= :/# Thermocounie Number = /5
Ambient :emperature FS?O "F Baromewic pressure 29 /S in e
Calibrator 4 MECPT  Reference: mercury-in-giass /J%T?li« };C
cther
| Reference Thermocouple |
l_leference SourFe‘ thermometer potentiometer 'I.'emperamre I'
peoint number* (specify) ‘temperature, °F | temperature, °F dlfferem:e."_%_::
A R T 1~ | o sc | O
e | _ /0z2 | 357 |
|6k | g 1159 /52 | 322
3.809 | Y |we Zos | 455 |
|t | e | ozs0 255 | 0¥
.00 | | sem o0 |1 S26
[Tas T e | =57 | 494
TREZE: | oo | 403 | 349
9,43 € Rz | (A5G | .330
[t % o0  Sos | .313 |
| 707 T | ss0 | Ss¢ | 396
| z55” e | 400 0S| 472 |
R ERTA | <o ¢SS | /4SO
.78 & | 700 | 05 | 453/
/7.523 |R | o 03 | 23% |
1933 | | 922 | qo¢ | 294 |
22.25/ /050 00S | 37
24.6/8 ;100 (o | .37 |
76 975 | 20 (205 | .30/ |
‘Every (50°F) for each referznce point.

> Type of calibration system used.

[(ref temp, °F + 460} - {test ;hcrnlcérg temp, °F + 460)} 100 £1.5%
ref temp, °F ~
P 99
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—, MOSTARDI-PLATT ASSOCIATES, INC.

Zrvirenmental Consuitants

Analytical Balance Calibration Form

[denuficatuon: Torbal Model EA-1, Serial No. 168491
Classification of standard weights: Class S calibrated 11/6/92

Note:

to continue analysis.

o

l
1. 33.95 | Jvtap | /00,0008 | R.0000 | 25008 Ev. |
1, 28. 93 /.40 | [P0, 000a | A ooop O, svos] £.V. f
129195 | 7045 | oo coeo | Ligsso | A Godf | LTS |
ll/l/{/” 750 | [os, 000] J0ps0 | 0,5826| )ITT
~9.9% | 10./0 | 100 7003 | &.0000 5004 £ r. I
/449/?; [Xlew [jdV, 5p4 4 2.s080 | 06,300 & VA |
Wg(9% | (9430 | oo d00d | Z.oses |0 Soos| f7s |
10 23| @ e0| 100, so03 | 2 .0000 | O sV0s | £ [, |
1R.2. @3 \ /400 | sp0. 0003 A pooo 0.5v0%| Ev. |
132-4-93 §:/8 /00, naad | A o0os? | 4 o 94 7S |
-39 L g es | fed guo L] Josoo |l pSosd | JrS
/4. .2.92] 3:30 | ico b0y | A .cewe| opes| /.P
tA.6. 221 8. /0 | 00, nooz | R. o000 0, sp02x| £ v |
I 693 | A 38 | o ooz | L2002 | pDSPOST| /2|
JR.7.93| /o0 | /80.00p) | & 0e00 | p. 5005 £.v. |
9 93| 900 lip 2003 | L.ppoo | 0. 5005 F v |
/%10 93| 9. 457102093 | 4. pooo 0. SO | )P
JJ:’}'?-)J 7[90 /Oo.aoo.j logcb o,{oo{ ﬂj:f’
/8. -/3~ 73 ,'/I' (20 oo/ | R -0e00 |0, SOl /P
1& 14 43 100 000/ | g, pwoo 77Xk P
[1-%- iﬂ_[(ﬁﬁ( Joo, 060| d Oa o |5 eas” /13 !

Each weight must be within 0.5 mg of the mass obtained after calibration on H#&/32

///9/33



