State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY
Bureau of Technical Services
CN 411
Trenton, N.J. 08625-0411
(609) 530-4041

January 22, 1992

MEMORANDUM
TO: Scott Hawthorne, Regional Enforcement Officer
Southern Regional Enforcement Off;ce
FROM: Edward Choromanski, Chief ’522/
Bureau of Technical Servicef <7
SUBJECT: camden County Energy Recovery Assocliates

camden, New Jersey

stack Emissions Test Program -~ Monthly Lead Tests
APC Plant ID No. 50617

NJ Stack No. 001

P/CT No. 83668 (Log No. 87-1012)

Stack emission tests were conducted at the above referenced
facility on October 18, 1991. The purpose of these tests was to
quantify the lead emissions being emitted to the atmosphere from Unit
No. 1 (Incinerator Train). The results will be averaged for a twelve
month period to verify compliance with the emission standards stated
in the permit conditions.

pan Strochak reviewed the submitted stack test report. His
review indicates that the lead emissions were within the allowable
emission standards, for each test run. His review indicated that
lead emissions were only detected at the outlet during Run No. 1.
Runs No. 2 and 3 had lead emissions below the detectable limit of the
analytical procedure. However, pased on the detection limit, the
results would have been below the allowable emission standard. The
results are consistent (being below the detection limit) with the
previous lead stack test results. The amount and type of material
being fed to the incinerator was monitored by personnel of the
Division of Solid Waste Management. The results of their inspection
are attached.

' Final determination of the lead emissions compliance can not be
made until the remaining nine months stack data has been completed.

c William O'Sullivan
Don Patterson
Iclal Atay
Chuck DeWeese
Dan Strochak

Attachment
New Jersey is an Equal Opportunity Employer "
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State of New Jersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL QUALITY
Bureau of Technical Services
CN 411
Trenton, N.J. 08625-0411
(609) 530-4041

January 14, 1992

MEMORANDUM

To: Edward Choromanski

From: Dan Strochak gbd/

Subject: Camden County Resource Recovery Facility
APC 1.D. No. 50617
N.J. Stack No. 001
P/CT No. 83668
Log No. 87-1012

On October 18, 1991, monthly lead tests were conducted at the above
referenced facility. The tests were for removal efficiency on unit one,
and were conducted by Entropy Environmentalists Inc. The results of the
tests are as follows,

Contaminant Run 1 Run 2 Run 3 Allowable
Lead gr/Dscft 0.00486 0.00639 0.00835
gr/Dscf ® 12% CO 0.00673 0.00871 0.00114
gr/Dscf @ 7% 02 0.00644 0.00836 0.0108
Lb/Hr 1.90 2.43 3.34
Outlet
Lead gr/Dscf 7.44%1070  <3.45%1078  <3.45%10 8
gr/Dscf @ 12% CO2 1.16‘10_5 <5.18*10_6 <5.18‘106
gr/Dscf @ 7% 02 1.08*%10 <4.89%10 <4.88*10
Lb/Rr 0.00347 <0.00183 <0.00182 .08
Removal Efficiency % 99.82 99 .93 89.95

New Jersey is an Equal Opportunity Employer
Recycled Paper ; )




operating Data

Avg. Furnace Tenp. (°F) 1109 1115 1170
Economizer outlet Gas Temp. 442 443 455
Feedwater Pressure psig 1216 1218 1206
Lime Slurry Flow gpm 7.8 7.8 8.9
Lime Slurry ph 6.97 6.99 7.0
oxygen (%) 9.0 8.99 8.70
Opacity (%) 0.06 0.04 0.03

Technical services calculations of the raw data supplied, indicates
gubstantially the same results. The lead emissions for all three runs were
within p/ct 83668 allowables. The amount of waste charged for the day of
the tests was 240.75 tons.



CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

600 MORGAN BOULEVARD, CAMDEN, NEW JERSEY 08104 - PHONE (609) 966-7174

November 22, 1991

Mr. Edward choromanski, Chief
Department of Environmental Protection
Division of Environmental Quality
Bureau of Technical Services

CN 411

Trenton, N.J. 08625-0414

Subject: Camden County Energy Recovery Associates
APC I.D._50617
Result of Monthly stack Testing
October 1991

Dear Mr. Choromanski :

vhis letter serves to notify you of the results of monthly
lead testing which was conducted at this facility on Tuesday
October 18, 1991. Attached you will find the results of the subject
test which were conducted by Entropy Environmentalist Inc.

three 2 hour test runs were conducted on Unit 1 (A" Boiler).
Two of the three test runs showed less than detectable
concentrations of lead in the stack flue gas and the overall
average removal efficiency, based on SDA inlet sampling, was shown
to be greater than 99.91%. The average emission rate calculated
from the results of the tests was 0.00116 lb/hr or 1.45% of permit
limitation of 0.08 1b/hr.

1f there are any questions, please contact me at (609) 966-
7174.

Sincerely,

S ) b
Steve Warlick
Environmental Coordinator

cC N. Wattis File
B. Studley (OCTPbTest)
M. Cooper (W/Attachment)
C. Clamser
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DATE: /D//Q%"r'j ‘ TIME: /‘f}a

PLEASE HAND DELIVER THE FOLLOWING TELECOPY TO:
NanE: M £ CADRDMANSK. | _7j Sulf  SIHCHMTAL .

com-wv; NIOEP  LEQ  TecH _Seaucss

TELECOPY NO.: 530 ~s387 .

PROM: S LOARL (¢ ]

CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES
600 MORGAN BOULEVARD.
CAMDEN, NEW JERSEY 08104

TOTAL NUMBER OF PAGES (INCLUDING COVER SHEET) “l

This telecqu message is transmitted from (609) 966~7%90
(an autozatic machine). Please call

(609) 966-7174 {if the telecopy you receive is incomplete
or {llegible. 4
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CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

600 MORGAN BOULEVARD, CAMDEN, NEW JERSEY 08104 - PHONE (609) 966-7174

October 9, 1991

Mr. Edward Choromanski, Chief
Department of Environmental Protection
Division of Environmental Quality
Bureau of Technical Services

CN 411

Tyenton, N.J. 08625-0414

Subject: Camden County Energy Recovery Associates
APC 1.D._50617 -~ 00l
Notice _of Monthly Btack Te i
Qctober 18, 1991

Dear Mr. Choromanski:

This letter serves to notity you of scheduled monthly lead
testing which will be conducted at this facility on Friday October
18, 193%1. Entropy Environmantalist Inc., will be conducting the
test. Entropy Plans to be on-site on Thrusday October 17 1991 tgr
set of equipment. Testing will begin on one unit on Friday the 18th,

1f there are any gquestions, please contact me at (609) 966-
7174.

sincerely,

Shre (PDate A

Steve Warlick
Environmental Coordinator

¢C N. Wattis C. Mellon (NJDEP SRO)
B. Studley File
M. Cooper (MONTHLYTEST)
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CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

600 MORGAN BOULEVARD, CAMDEN, NEW JERSEY 08104 - PHONE (609) 966-7174

November 25, 1991

Mr. Edward Choromanski, Chief
Department of Environmental Protection
pivision of Environmental Quality
Bureau of Technical Services

CN 411

Trenton, N.J. 08625-0414

Subject: Camden County Energy Recovery Associates
APC 1.D._50617
Result of Monthly Stack Testing
October 1991

Dear Mr. Choromanski:

In my November 22, 1991 transmittal letter for the subject
report I neglected to include the certification statement signed by
Mr. Bruce Studley. Attached you will find the original
certification statement.

I1f there are any questions, please contact me at (609) 966-

7174.
Sincerely,
Steve Warlick
Environmental Coordinator
cc Wattis File

Studley (OCTPhCERT)
Cooper (W/Attachment)
. Clamser

OXw=




CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

PERRYVILLE CORPORATE PARK « CLINTON, NEW JERSEY 08808-4000 * PHONE 201-730-4000

GENERAL PARTNERS

CAMDEN COUNTY ENERGY RECOVERY CORP.
FOSTER WHEELER CAMODEN COUNTY, INC.

CAMDEN RESOURCE RECOVERY FACILITY

I certify under penalty of law that the information ided in this document is true,
accurate and complete. I am aware that there are significant civil and criminal penalties,
including fines or imprisonment Or both, for submitting false, inaccurate or incomplete
information.

Bruce C. Studley, P.E.
Vice President, Plant Operations
Foster Wheeler Power Systems, Inc.

NOVEMBER 2-3 (941
(Date)

A PARTNERSHIP OF SUBSIDIARIES OF FOSTER WHEELER POWER SYSTEMS INC.



. REPORT CERTIFICATION

SUBMITTAL DATE
November 6, 1991

The project was carried out u

of my knowledge,

the data presente

nder my direction and supervision. TO the best

d in this report is accurate and complete.

M Tt

Allan F. Lowe

Signature

Project Manager



Revision

No.

FOSTER WHEELER POWER SYSTEMS
FINAL REPORT DISTRIBUTION LIST

Date of Number

Revision of Copies Majled To
11/06/91 3 S. warlick - CCERA
11/06/91 1 B. Studley - FW
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INTRODUCTION

1.1 Background. Foster wWheeler Enviresponse, Inc. has conducted a testing
program to quantify lead emissions from Unit No. 1 of the Camden County Resource
Recovery facility in Camden, New Jersey.

The facility consists of three mass-fired municipal refuse burning furnaces
which produce electricity for sale to a local utility company. Each of the mass-
fired boilers is equipped with a spray dryer adsorber (sba) for acid gas removal,
an electrostatic precipitator (ESP) for the control of suspended particulate

emissions.

1.2 Outline of Test Program. This report covers stationary source sampling
performed on October 18, 1991 at the Unit No. 1 SDA inlet and gstack. Table 1-1
is a test log which presents the sampling locations, sampling parameters,

gsampling methods, test dates, and run numbers.

1.3 Test Participaﬁts. Table 1-2 lists the personnel involved in the test

program.
TABLE 1-1
TEST LOG
sampling  Sampling sampling Test  CoTtYTYTYTYC Run Numbers <---c-c-°oottot
Location  Parameter Method Date 1 2 3
SDA coz, 02 EPA 3 10718 1-1-M3-1 1-1-M3-2 1-1-M3-3
Inlet o
Lead EPA MMTL 10/18 1-1-MMTL-1 1-1-MMTL-2 1-1-MMTL-3
stack coz, 02 EPA 3 10718 1-8-M3-1 1-§5-M3-2 1-5-M3-3
Lead EPA MMTL 10718 1-S-MMTL-Y 1-S-MMTL-2 1-S-MMTL-3




TABLE 1-2
TEST PARTICIPANTS

Foster Wheeler Enviresponse, Inc.

Camden County Energy
Recovery Associates

New Jersey State Department
of Environmental Protection

Entropy Environmentalists Inc

Bruce C. Studley
Test Coordinator

Steven B. Warlick
Test Coordinator

Frederick Ballay
Test Observer

Allan F. Lowe
Project Manager

leslie C. Murray
Project Supervisor

sean G. Daley
Sampling Team Leader

William E. Morgan
Sampling Team Leader

Patrick F. Daley
Engineering Teqpnician

Reginald F. Holt
Engineering Technician

Lauren A. Sherwood
Laboratory Technician
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2-1

SUMMARY OF RESULTS

Table 2-1 presents the emissions results for lead which has a specific
emissions limits of 0.08 1b/hr stated in the permit. Tables 2-2 and 2-3 are run-
by-run tests summaries; refer to the »List of Tables and Figures" on page iii of
the "Table of Contents” for a cross-reference. Detailed test results are

presented in Appendix A; field and analytical data is provided in Appendix B.

TABLE 2-1
LEAD EMISSION RATES, CONCENTRATIONS,
AND REMOVAL EFFICIENCIES

*calculated using Lb/hr.

----------------- Repetition »--=---==cc-=es
S B -2 - Average
SOA Intet
Concentration, gr/DSCF 0.00460 0.00639 0.00835 0.00645
Concentration, gr/DSCFa12XC02 0.00673 0.00871 0.00114 0.00895
Concentration, gr/DSCFa7x02 0.00644 0.00836 0.00108 0.00853
Emission Rate, Lb/hr 1.90 2.43 3.3 2.56
Stack
Concentration, gr/DSCF 7.44E-06 ND (<3.45E-06) ND (<3.45E-06) 2.48E-06
Concentration, gr/DSCFa12xco2 1.16€-05 ND (<5.18E-06) ND (<5.18E-06) 3.87E-06
Concentration, gr/0SCFa7x02 1.08E-05 ND (<4.B9E-06) ND (<k.BBE-06) 3.60E-06
Emission Rate, Lb/hr 0.00347 ND (< 0.00153) WD (< 0.00152) 0.00116
Removal Efficiency, % 99.82 > 99.93 > 99.95 > 99.91



Run Date

Run Start Time
Run Finish Time

Test Train Parameters:

Volume Of Dry Gas Sample, SCF *

percent Isokinetic:

flue Gas Parameters:

€o,, Percent By Volume, Dry

o, percent By Volume, Dry

Temperature,

Air Flow Rate,

Air Flow Rate,

Lead:

Concentration,

Concentration,

Concentration,

Emission Rate,

°F

Dry SCFM *

Wet ACFM

grains/DSCF *

gr/DSCF @ 12X €02

gr/DSCF @ 7X 02

Lb/hr

TABLE 2-2

Lead Tests Summary

Unit No. 1 SDA Inlet
1-1-MMTL-1 1-1-MMTL-2
10/18/91 10/18/91
0820 1500
1355 1734
71.817 68.258
96.1 95.8
8.2 8.8
11.0 10.3
438 421
48,267 44,362
94,296 84,641
0.00460 0.00639
0.00673 0.00871
0.00644 0.00836
1.90 2.43

* 70° F ¢ 21° C) -- 29.92 Inches of Mercury (Hg)

ENTROPY

1-1-MMTL-3

10/18/91

1845
2055

67.491

98.2

8.8
10.2
426
46,747

91,576

0.00835
0.0114
0.0108

3.34

Average

—————

8.6

10.5

428

46,459

90,171

0.00645

0.00895

0.00853

2.56



Run Date

Run Start Time
Run Finish Time

Test Train Parameters:

Volume Of Dry Gas Sample, SCF *

percent Isokinetic:

Flue Gas Parameters:

co,, Percent By Volume, Dry

0y, Percent By Volume, Dry

Temperature, °F

Air Flow Rate,

Air Flow Rate,

Lead:

Concentration,

Concentration,

Concentration,

Emission Rate,

Dry SCFM *

Wet ACFM

grains/DSCF *

gr/DSCF @ 12% €02

gr/DSCF @ 7% 02

tb/hr

TABLE 2~3
Lead Tests Summary

Unit No. 1 Stack

1-S-MMTL-1  1-S-MMTL-2  1-S-MMTL-3
10/18/91 10/18/91 10/18/91
0820 1500 1845

1355 1734 2055
91.328 89.343 89.392
96.6 99.7 100.1

7.7 8.0 8.0

1.4 1.1 1.1

275 278 277
54,374 51,547 51,402

" 89,635 86,092 86,833
7.44E-006 N N
1.16€-005 ND ND
1,08€-005 ND ND
0.00347 ND D

* 70° F ( 21° C) -- 29.92 Inches of Mercury (Hg)

ENTROPY

ND Not detected used as zero (0)

Average

7.9
11.2
rigs
52,441

87,520

2.48E-006
3.87e-006
3.60E-006

0.00116

2-3



PROCESS DESCRIPTION AND OPERATION

3.1 General. The Camden County Resource Recovery Facility in Camden, New
Jersey operates three mass-fired municipal refuse burning furnaces which produce
electricity for sale to a local utility company. Each of the mass-fired boilers
is equipped with a Spray Dryer Absorber (SDA) for acid gas removal. The SDA is
followed by an Electrostatic Precipitator (ESP) for the control of suspended
particulate emissions. Each ESP is followed by an induced draft fan which
directs the flue gas to a reinforced concrete stack. The facility has continuous
emissions monitors for CO, SO, and O; at the SDA inlet and for SOz, NOx, Oz and
opacity in the stack. A microprocessor-based data acquisition system receives
data from the monitoring system and is equipped with a printer which provides
hard copies of emission values.

Bottom ash from the combustion grates and collected flyash are collected in
a "semi-dry" conveying system. Sufficient moisture is added to the combined ash
or "residue" to suppress ﬁusting. A vibrating conveyor discharges residue from
each boiler to an enclosed common ash storage area. A clam shell loader
transfers the material to a vibrating conveyor and trommel screen separator.
Oversize material is reclaimed as ferrous residue. Material passing through the

screen is landfilled by truck.

3.2 Source Air Flow. Figure 3-1 ig an air flow schematic which shows the

passage of flue gases exhausted from the boilers.
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FIGURE 3-1. UNIT NOS. 1, 2, AND 3 AIR FLOW SCHEMATIC.
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SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. All sampling and analytical prpceduraa were those recommended
by the United States Environmental Protection Agency and the New Jersey State
Department of Environmental Protection. This section provides brief descriptions
of the sampling and analytical procedures. Detailed descriptions of the

procedures are provided in Appendix D.

4.2 Sampling Points. The number and location of the sampling points were
determined according to the procedures outlined in EPA Method 1. As shown in
Figure 4-1, the SDA inlet cross sections were divided into 24 equal areas with 12
sampling points on each of two traverse axes. AB shown in Figure 4-2, the stack
crose sections were divided into 12 equal areas with six sampling points on each

of two traverse axes.
4.3 Volumetric Air Flow Rates

4.3.1 Flue Gas Velocity. The flue gas velocity and volumetric flow rate
were determined according to the procedures outlined in EPA Method 2. Velocity
head measurements (delta P) were made using Type S Pitot tubes conforming to the
geometric specifications outlined in EPA Method 2. Accordingly, each has been
assigned a coefficient of 0.84. Differential pressures were measured with
Magnehelic gauges of appropriate range. Flue gas temperatures were measured with

chromel-alumel thermocouples equipped with hand-held digital readouts.

4.3.2 Flue Gas Composition. Flue gas samples were collected using the
multipoint, integrated sampling technique outlined in EPA ﬁpthod 3.

sample Collectjon. A stainless steel probe and a perfﬁtnltic pump
delivering 500 to 750 mL/min of flue gas were used to fill a Tedlar bag.
Moisture was removed by means of a knockout jar located prior to the pump.
sampling was of the same duration (except purges following port changes) as the
pollutant emissions runs.

Sample Analysis. Analysis for carbon dioxide and oxygen was performed using
an Orsat apparatus. The analytical results were used to determine the flue gas

composition, molecular weight, excess air, and emissions correction factor.

(continued on page 4-4)
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4.3.3 Flue Gas Moisture content. The moisture content was determined in

conjunction with the sampling method discussed in the following section.

4.4 Emissions Determinations. Samples were withdrawn isokinetically from
the source using an EPA praft Multi-Metal sampling train.

§§g2;g_ggl;gggigg. The sampling train consisted of a glass nozzle, a heated
glass probe with a Type S Pitot tube attached, a filter, four chilled impingers,.
and a metering console. The particulate sample was collected on a Pallflex
2500QAT-UP quartz filter maintained at a temperature of 248°F E 25°F. The first
impinger remained empty, the second and third impingers each contained 100 mL of
5% nitric acid (HNO3) /10% hydrogen peroxide (H202). and the fourth contained
preweighed gilica gel. Each run was a minimum of two houre in duration with a
minimum sample volume of 60 dry standard cubic feet. At the SDA inlet, each of
the 24 points was sampled for five minutes, resulting in net run times of 120
minutes. At the stack, each of the 12 points was sampled for 10 minutes,
resulting in net run times of 120 minutes.

Sample Recovery. A feflon spatula and Teflon coated tweezers were used to
remove the filter from the filter holder and place it in a 250 mL glass jar. The
reagents were returned to the original pottles, weighed, the weights recorded on
the labels, and the liquid ljevels marked. The silica gel was returned to the
original container, weighed, and the weight recorded on the label. The volume of
water vapor condensed in the impingers and the volume of water vapor c&llccted in
the silica gel were summed and entered into moisture content calculations.

The nozzle, probe, and fronthalf of the filter holder were rinsed with 100
mlL of acetone into a 500 mL jar followed by rinsing with 100 mL of 0.1N HNO3 into
a second 500 mL jar. A Teflon probe brush was used for cleaning the probe.

The backhalf of the filter holder and the first, second, and third impingers
were rinsed with 100 mL of 0.1N HNO3 into the 1000 mL jar containing the
HNO3/Hp0, reagent.

Sample Analvges. For the metals analyses, the fronthalf acetone and HNOj;
rinses were evaporated to near dryness in a Teflon beaker. The filter, loose
particulate, 3 mL of concentrated HNOj3, and 5 mL of concentrated HF were added to
the beaker. The sample was digested on a hotplate until brown fumes were
evident, indicating the destruction of organic matter. After the addition of
concentrated HNO3, the reagent and impinger rinses were evaporated to near
drynese in a Teflon peaker on a hotplate. After cooling, 3 mL of concentrated
HNO; and 5 mL of concentrated HF were added to the beaker and the sample was

fumed on a hotplate to destroy organic residue.

ENTROPY



The prepared filter and HNO3/H0, reagent samples were combined, Srought to a
final volume of 100 mL with 10% HNOg3, and analyzed for all metals with a Perkin
Elmer 3030 atomic absorption analyzer using the appropriate SW-846 methods.
Duplicate lead analyses were performed for approximately 30% of the emissions

samples.

4.5 Equipment Calibration. Pertinent calibration data are provided in
Appendix C.

4.6 Analytical Laboratory. oxford Laboratory was the laboratory which

performed lead analyses for this test program.




QUALITY ASSURANCE /QUALITY CONTROL

5.1 General. Entropy Environmentalists Inc. (EE1) is committed to the
continued implementation of a Quality Assurance Program to assure the quality of
sampling and analytical procedures of environmental measurement data. The
Quality Assurance measures taken during this test project equals or exceeds the
minimum QA/QC recommendations as set forth by the U.S. Environmental Protection
Agency (EPA) for a particular method.

The following sections outline the QA program implemented by EEI to justify
the validity of test procedures. As applicable, the QA system for the various

test programs addresses the following areas:

Preventive Maintenance & Equipment Calibration
QA Sample Processing

Analytical Instrument Calibration

Blanks and Spiked Samples

Internal/External System Checks

Data Reduction & Validation

QA/QC Summary

> > > > >

5.2 Preventive Maintenance and Equipment Calibration. An effective
preventive maintenance program decreases downtime and thus increases data
completeness and quality. Pretest and posttest equipment calibrations are
conducted in a manner and at a frequency which meets or exceeds U.S. EPA
specifications.

Each item transported to the field is inspected to detect equipment problems
which may originate during periods of storage. All equipment returning from the
field is cleaned, repaired, reconditioned, and recalibrated as necessary.
Routine maintenance on equipment (dry gas maters, pumps, Magnehelics, manometers,
pitot tubes, and nozzles) is carried out periodically for leaks, corrosion,
dents, or any other damage. Table 5-1 shows the activities for 0§uipmont

calibration.
TABLE 5-1
IN-HOUSE EQUIPMENT CALIBRATION
Catibration Method Corrective
Apparatus _Ang Freguency specifications Action
Type § Standards contsined in Coefficient of 0.84 Refurbish or
Pitot Tubes EPA Method 2. s 0.02 recal ibrate.

Visusl inspection prior
to shipment to test site

ond in prior to each
chv:rkugam.

(continued next page)
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TABLE 5-1 (continued)
IN-HOUSE EQUIPMENT CALIBRATION

Calibration Nethod 3 Corrective

Apperptus _And Freguancy specifications

Manometers Lesk checked before and Adjust or

sfter esch field use. replace.

Magnehel ic Initially calibrated 0-10* water column

Gauges over full range.

After each field use Within ¢ 5% Repeir and
checked against inclined Recal ibrate.
ssnometer at aversge

settings encountered

during testing.

Thermometers After gurdom and prior to lmp = 2 2°F Adjust, determine
- jspinger each field use, uix oG = 2 5.4°F coii'rociien factor,
-Dry Gas ASTN mercury-in-glass F8 = 2 5.4°F or reject.

Neter thermometer.
-Filter Box
Thermocouple/ After purchsse. 3-point &t 1.5% of absolute Adjust, determine
Potentiometer (ice bath, boiling water, temperature. correction factor,
and hot ofl) using ASTN or reject.
mercury- in-glass thermometer.
Sefore and after each field
use, compared to ASTM mercury-
in-?lus thermometer at
ambient conditions.
Dry Gas Meter Full celibration (every 6 gﬂ = ¢ 0.02 Adjust or
and Orifice months) over wide range rom .coeff. replace.
of orifice settings to or run.
obtain celibration factor = g 0.15% W20
(isokinetic meterbox). over delta W range
of 0.4% to 4.0*
10-minute quick calibration 2 3% of full. Use if no beckup.
before ing to test site: 2 5% of full. Do not use.
and again prior to each
dey of field use (isokinetic).
Posttest (at everage delts K 2 5% of full cali- Recalibrate or
and highest vecuum encoun-) bration. Gomma replace.
tered during testing) to (initial or recsli-
determing if meter gamma bration) that yields
hes chenged (isokinetic). the lowest sample
volume for the testing
{s used for calculations.
full catibration w/spirometer 2 5% of test Recalibrate.
before/after sach f::ld use 02 frup::cng& coeff.
(nonisokinetic meterbox). from each run

Dry Gas Meter Anrwsl calibrations 2 X of average Adjust and li-

'l::mfcr conducted in triplicate factor for each britc. recs

Standard using EPA wet test calibration run.

meter. Cslibrations
conducted st 7 flow rates
from 0.25 to 1.40 cfm.

Sarometer Sefore and after each ¢ 0.1" mercury. AMdjust to
field use ageinst an agree.
sneroid barometer.

Reference barometer
ad{u-td for elevetion
ditferences.
Probe Average of 5 1.D. Ditference between Repair and
Nozzle messsurements using & high snd lou recalibrate.

micrometer. Visual
inspection before and
sfter each field use.

seasurement < 0.004*

5.3 Sample Processing. Entropy employs systems which ensure the integrity
of an envirommental sample from the time of acquisition, through analysis, and
ultimately to proper disposal. These systems are necessary to allow valid

AT TN
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conclusions to be drawn from analytical results separated in time and space

fromthe sampling operation. In addition, these systems recognize that samples

are occasionally of value even after analytical results have been reported.
Samples are collected, transported, and stored in clean containers which are

constructed of materials inert to the analytical matrix. Containers are used

which allow air tight seals. When necessary, containers are employed which

prevent photochemical reactions. All sample containers are labeled with the

following information:

Unique source identifier

Sample run identifier

Analyte identifier

Sample matrix identifier
Sample analyst identifier

[ N 4

Additional information relating to the sample is recorded on the data sheet
for the sampling run that afforded the subject sample. Accordingly, the sampling
data sheet contains all tpo information listed above, plus the date and time the
sample was acquired and supplemental information such as observations pertinent
to the quality of the sample. For condensed samples, €.g., samples in liquid
media, the sample levels are marked on the outside of the container; this mark is
used to indicate sample loss, and as such, may serve as a reference in adjusting
results accordingly.

For transport from the field to the laboratory, samples are stored in ssaled
containers and secured in a fashion which minimizes movement and thus prevents
breakage of containers. Containers used for transporting glass are packed with
foam. Samples which reqiuire chilling are kept cold until analyzed

Samples remain in the custody of the sampler, from acquisition until
conveyance to the sample custodian. All custody transfers are signed for and
documented on a record of custody form, which remains with the sample until
turned over to the custodian.

Analytical data are jdentified in a manner identical to that of the sampling
data. Accordingly, all data generated from the analysis of samples are
documented with the following information:

Source identifier

Sample run jidentifier
Analyte identifier
Sample matrix identifier

Analyst identifier
Analysis date

[ N N

Portions of samples remaining after analysis are returned to their original

EANTRODPY



sample containers. These samples are stored in designated storage areas until

their destruction is authorized.

5.4 Instrument Calibration. Instrument calibration is one of the most
important functions in generating precise and accurate quality data. A listing
of major in-house instrumentation and the corresponding Quality Assurance program
is given in Table 5-2.

All of the contract laboratories involved in the analytical testing for the

test program maintained rigorous QA programs for instrument calibration.

TABLE 5-2
IN~-HOUSE INSTRUMENT CALIBRATION

Calibration Method Corrective
Apoerstus _.And Frequency specifications ~Action
Analytical & paily and monthly checks st 1 mg of class S Adjust or
Top Loading with a series of class § weights. repair.
Salance weights.
Salance serviced annuslly
by a quelified service
representative and
checked with 8 series of
N8BS weights.
Gas 3-point calibration
Chromatograph curve at the expected
range.
Duplicate injection of the
sample until ¢ 5X variation
is schieved.
Calibration repeated at the
ond of each test series.
gl.cllgn ah tt:;: ibu}io?o ccrdx:" tott!hlt
romatogr n after the
8 fir;g.‘njcczvan, and after
the second injection.
Fisher 5- point catibration
Accument 925 prior to nlnim the
pH/Selective sanples for the specific
lon Meter ions.

5.5 Blanks and Spikes. Field blanks, method blanks, trip blanks, lab-proof
blanks and filter blanks are obtained, digested and analyzed when applicable.

The blanks reflect the background contamination obtained from the various sources
during the sampling and analysis. Thus, data adjustment or correction can be
made accordingly.

In most cases, it is not necessary to digest and analyze the method blanks,
reagent blanks or the lab-proof blanks unless the field blank shows a high level
of contamination. If a high level of contamination is present, it is imperative
to individually analyze the above blanks to help determine the cause of

contamination.

ENTRODY



Spiked samples are used to check on the performance of a routine analysis or
the recovery efficiency of a method. During spiking, a known amount of stock
solutions of the substance of interest is added to the sample prior to sample

extraction, digestion, and analysis.

5.6 Internal/External System Audit Checks. System and performance audits

are routine elements of all Entropy QA/QC programs.

Insg;nsl_sxnssnn_hnﬂihz The following sampling equipment checks were

conducted prior to sample collection.

s All sampling equipment was thoroughly checked to ensure clean and
operable components.

s Equipment was inspected for possible damage from shipment.

The oil manometers Or Magnehelic gauges ware leveled and zeroed.

4 The temperature measurement systems were checked for damage and
operability by measuring the ambient temperature.

»

gggigzmgngg_hggi;gs' performance audits of the laboratory are conducted
prior to the processing of any compliance samples for analysis. Audit materials
typically include samples available from the EPA prior to new source testing.
Also, samples of known concentration are specially prepared in-house or obtained
from the EPA for Internal QA checks.

g;;g;n;;_gg;!gg_hggi;!: Entropy is subject to a system audit each time a
test is conducted for any Air Pollution Control agency. This procedure entails
an EPA observer on-site to do qualitative evaluation of performance to

demonstrate compliance with the applicable regulations.

5.7 Data Reduction and validation. The test team leader is responsible for
reviewing and validating data as they are acquired. Zach team leader has
extensive knowledge of sampling methodology and the characteristics of the
process being measured and is capable of evaluating the accuracy,
representativeness, and completeness of raw data on-site, where action to replace
inadequate data can be taken immediately.

pata obtained during calibrations and test runs are recorded on standardized
forms which are checked twice for completeness and accuracy by the QA Director or
his designated representative. Dgta reduction and consistency are achieved by

using the standardized forms and using Entropy's in-house computer facilities.

ENTROPY
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5.8 QA/QC Summary. All chemicals used were Rmerican Chemical Society

(ACS), High Purity Liquid Chromatography (HPLC), or pesticide grade. The

deionized, distilled water utilized met or exceeded the American Society for
Testing and Materials (ASTM) specifications for Type-I reagent water. Pretest

and posttest leak checks were conducted on each sampling train.

EPA MMTL. Field blanks were prepared at the SDA inlet and stack. The field

blanks were analyzed for lead with none detected.

Matrix spikes were conducted on samples 1-I MMTL-3 amd 1-5S-MMTL-3. The

samples were analyzed with 100% recovery for both.

Duplicate analyses were conducted on samples 1-I-MMTL-2 and 1-8S-MMTL-2.

Refer to Table 5-3 for the results.

TABLE 5-3
LEAD DUPLICATE ANALYSES RESULTS

| mmeme——— Duplicate Analyses —--—-=-=-=
"First Second Relative %

MICROGRAMS CATCH

SDA Inlet Samples

Run 1-I-MMTL-2

27,900 28,600 2.5

Stack Samples

Run 1-S-MMTL-2 < 20.0 < 20.0 NA

*Not applicable if one or both results are below the detection limit.
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F1IELD DATA AND RESULTS TABULATION

PLANT: Camden County Resource Recovery Facility, Camden, NJ

LOCATION: Unit No. 1 SDA Inlet

RUN # DATE OPERATOR
1-1-MMTL-1 10/18/91 Reginald F. Holt
1-1-MMTL-2 10/18/91 Reginald F. Holt
1-1-MMTL-3 10/18/91 Reginald F. Holt
1-1-MMTL-1 1-1-MMTL-2 1-1-MMTL-3
R —_— —_—
fun Start Time 0820 1500 1845
Run Finish Time 1355 1734 2055
Net Traversing points 24 24 24
Theta Net Run Time, Minutes . 120.00 120.00 120.00
Dia Nozzle Diameter, Inches 0.273 0.278 0.266
cp pitot Tube coefficient 0.840 0.840 0.840
Y Dry Gas Meter calibration Factor 0.9823 0.9823 0.9823
Pbar Barometric Pressure, inches H9 30.00 30.00 30.00
pelta-H Avg. Pressure pifferential of 1.3 1.20 1.15
orifice Meter, Inches H50
vm volume Of Metered Gas semple, Dry ACF 76.117 73.326 72.097
tm Dry Gas Meter Temperature, pDegrees F 95 102 99
vmstd Volume Of Metered Gas sample, Dry SCF* 71.817 68.258 67.491
Vie Total Volume of Liguid Collected 229.5 209.5 261.5
in Impingers & silica Gel, ml
vustd Volume of Water Vapor, SCF* 10.843 9.899 11.410
xuzo Moisture Content, percent by Volume 13.1 12.7 14.5
wfd pry Mole Fraction 0.869 0.873 0.855
%0y Carbon Dioxide, percent By Volume, pry 8.2 8.8 8.8
%0, Oxygen, Percent By Volume, Dry 11.0 10.3 10.2
nd Gas Molecular weight, \b/\b-Mole, DTy 29.75 29.82 29.82
Ms Gas Moleculsr Weight, tb/lb-Mole, Vet 28.21 28.32 28.11
Pg Flue Gas Static pPressure, lr\che.s W50 -2.00 -1.95 -2.05
Ps Absolute Flue Gas pressure, Inches Hg 29.85 29.86 29.85
ts Flue Gas Temperature, Degrees F 438 421 426
Delta-p Average Velocity Head, Inches W30 0.4528 0.3731 0.4310
vs fFlue Gas Velocity, feet/Second 49.89 44.78 48.45
A stack/Duct Ares, square Inches 4,536 4,536 4,536
Qsd volumetric Air Flow Rate, Dry SCFM> 48,267 44,362 46,747
Qaw volumetric Air flow Rate, Wet ACFN 94,296 84,641 91,576
%1 1sokinetic sampling Rate, Percent 96.1 9.8 98.2
. 70° F ( 21° C) -- 29.92 Inches of Mercury (Hg) (Continued next pag
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FIELD DATA AND RESULTS TABULATION
(Continued)

PLANT: Camden County Resource Recovery Facility, Camden, NJ

1-1-MMTL-1
P
Leed

fut Formula Weight, \b/lb-Mole 207.19

ug Catch Weight, Micrograms 21400

ug/DSCM Concentration, ug/DSCM * 10,522

uga12%c02 Concentration, ug/DSCH @ 12% co2 15,398

ugaTX02 Concentration, ug/DSCM ®7TX 02 14,731
gr/0SCF Concentration, grains/DSCF * 0.00460

graiaxco2 Concentration, gr/DSCF @ 12% coz2 0.00673

grarxoz Concentration, gr/DSCF @ 7% 02 0.00644
tb/hr Emission Rate, Lb/hr 1.90/

* TO*F(21°C) - 29.92 Inches of Mercury (Hg)

ENTROPY

1-1-MMTL-2

——————

207.19
28250
14,614
19,928
19,121
0.00639
0.00871
0.00836

2.437

1-1-MMTL-3

e ——————

207.19
36500
19,097
26,041
26,735
0.00835
0.0114
0.0108
3.34 -



APPENDIX A.2

A.

TEST RESULTS

2. Stack




FIELD DATA AND RESULTS TABULATION

PLANT: Camden County Resource Recovery Facility, Camden, NJ

LOCATION: Unit No. 1 Stack

RUN # DATE OPERATOR
1-S-MMTL-1 10718791 James E. Daley
1-§-MMTL-2 10/18/91 James E. Daley
1-S-MMTL-3 10/18/91 James E. Daley
1-S-MMTL-1 1-S-MMTL-2 1-S-MNTL-3
Run Start Time 0820 1500 1845
Run Finish Time | 1355 1734 2055
Net Traversing Points r3 24 24
Theta Net Run Time, Minutes 120.00 120.00 120.00
Dia Nozzle Diameter, Inches 0.274 0.274 0.274
Cp Pitot Tube Coefficient 0.840 0.840 0.840
Y Dry Gas Meter Calibration Factor 1.0095 1.0095 1.0095
Pbar Barometric Pressure, Inches Hg 29.90 29.90 29.90
Delta-H Avg. Pressure Differential of 1.98 1.82 1.88
Orifice Meter, Inches H30
vm Volume Of Metered Gas Semple, Dry ACF 93.313 91.743 92.994
tm Dry Gas Meter Temperature, Degrees F 89 92 -]
vmstd Volume Of Metered Gas Sample, Dry SCF* 91.328 89.343 89.392
vic Total Volume of Liquid Collected 361.0 372.5 404.0
in Impingers & Silice Gel, ml
Vustd Volume of Water Vapor, SCF* 17.057 17.600 19.088
%H0 Moisture Content, Percent by Volume . 15.7 16.5 17.6
Mfd Dry Mole Fraction 0.843 0.835 0.824
XC0, Carbon Dioxide, Percent By volume, Dry 7.7 8.0 8.0
xoz Oxygen, Percent By volume, Dry 1.4 11.1 . 1.4
Md Gas Molecular Weight, \b/lb-Mole, Ory 29.69 29.72 29.72
Ms Gas Molecular Weight, \b/ib-Mole, Wet 27.85 27.79 27.66
P9 Flue Gas Static Pressure, lncl;es W0 -0.32 -0.31 -0.32
Ps Absolute Flue Gas Pressure, Inches Hg 29.88 29.88 29.88
ts flue Gas Temperature, Degrees F 27 278 rigs
Delta-p Average Velocity Head, Inches 0 0.6127 0.5616 0.5699
vs Flue Gas Velocity, Feet/Second 52.84 50.75 51.19
A Stack/Duct Area, Square Inches 4,072 4,072 4,072
Qsd volumetric Air Flow Rate, Dry SCFM* 54,374 51,547 51,402
Qaw volumetric Air Flow Rate, Wet ACFM 89,635 . 86,092 86,833
%1 Isokinetic Sempling Rate, Percent 96.6 9.7 100.1
* 70° F ( 21° C) -- 29.92 Inches of Mercury (Hg) ' (Continued next pege)
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FIELD DATA AND RESULTS TABULATION

(Continued)

PLANT: Camden County Resource Recovery Facility, Comden, NJ

Lead
fut Formula Weight, lb/lb-Mole
ug Catch Weight, Micrograms
ug/DSCM Concentration, ug/DSCM *
ugd12%c02 Concentration, ug/DSCM @ 12% co2
uga7T%02 Concentration, ug/DSCM @ T% 02
gr/DSCF Concentration, grains/DSCF *
grai12xco2 Concentration, gr/DSCF @ 12% co2
gra7Txoz Concentration, gr/DSCF 8 7% 02
tb/hr gEmission Rate, lb/hr

* 70° F ( 21° C) -- 29.92 Inches of Mercury (Hg)
< Indicates the value is below the detection timit.

ENTROPY

1-S-MHTL-1 1-S-MMTL-2 1-S-MMTL-3

207.19 207.19 207.19

4 < 20 <« 20

17.0 < 7.90 < 7.90

26.5 < 119 < 1.9

2.8 ;< 1.2 < 1.2

7.44E-006 / < 3.456-006 < 3.45E-006

1.16E-005 < 5.18E-006 < 5.18E-006

1.086-005 < 4.89E-006 < &.BBE-006
0.00347 < 0.00153 — < 0.00152 -



APPENDIX A.3

A.

TEST RESULTS
3. Example Calculations



NOTE

values shown in these calculations have been ro
conducted using these example

The example unded for presentation

purposes. Any hand calculations values may produce

slightly different results than those presented.
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EXAMPLE TEST CALCULATIONS RUN 1-S-MMTL-1
Unit No. 1 Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

pPbar + (Delta H/13.6) 460 + tstd
(460 + tm) ) Pstd
29.90 + (1.980/13.6) 460 + 70
(460 + 89) " 29.92

Vmgtd = Y * Vm *

Vmstd = 1.0095 * 93.313 *

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vwstd = 0.04707 * Vlc * (460 + tstd)/528
Vwstd = 0.04707 * 361.0 * (460 + 70)/528 = 17.057 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

$H,0 = 100 * Vwstd / (Vwstd + Vmstd)
17.057

$H,0 = —-=—-=o-=-m==oses * 100 = 15.7 %
17.057 + 91.328

ABSOLUTE FLUE GAS PRESSURE

ps = Pbar + (Pg / 13.6)
Ps = 29.90 + (-0.32/13.6) = 29.88 inches Hg

DRY MOLE FRACTION OF FLUE GAS

Mfd = 1 - %H,0 / 100
Mfd = 1 - 15.7/100 = 0.843

DRY MOLECULAR WEIGHT OF FLUE GAS .

MA = ($C0,/100 * 44) + (%03/100 * 32) + ((100 - %CO, = %07)/100 * 28)
Md = (7.7/100 * 44) + (11.4/100 * 32) + ((100 - 7.7 - 11.4)/100 * 28)
Md = 29.69 lb/lb-Mole

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd) + (0.18 * %H0)
Ms = (29.69 * 0.843) + (0.18 * 15.7) = 27.85 1b/lb-Mole

ENTROPY
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AVERAGE FLUE GAS VELOCITY (Note: (Delta p)avg is square of average square root]

(Delta P)avg * (460 + ts)
ve = B5.49 * Cp * | =—===T===T7

0.6127 * (460 +  275)
ve = 85.49 * 0.840 * -——— = 52.84 ft/sec
29.88 * 27.85

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS

60 460 + tstd Ps
Qsd = —==—= * Mfd * v8 * A * ———o=w—=os * em———-
144 460 + ts Pstd
60 460 + 70 29.88
Qsd = —=-=- * 0.843 * 52.84 * 4,071.5 * m—===-=—om= * e
144 460 + 275 29.92

Qsd = 54,374 DSCFM

WET VOLUMETRIC FLUE GAS FLOW RATE AT ACTUAL CONDITIONS

Qaw = 60 / 144 * v8 * A
Qaw = 60 / 144 * 52.84 * 4,071.5 = 89,635 ACFM

PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 460) * Vmetd
$] = =————————— R wmem X moommow
460 + tstd 60 Ps * vs * Mfd * Theta * (m * (NozzleDia/2)2/144)
29.92 100 (275 + 460) * 91.328
% I = eemmeem--- % emwe ¥ eommoeemee 3 - - -
460 + 70 60 29.88 * 52.84 * 0.843 * 120.00 * (m * (0.274/2)2/144)
%I = 96.6 %

CONCENTRATION, MICROGRAMS PER DRY STANDARD CUBIC METER, LEAD

6
(ug / 107)
ug/DSCM = ===-c-===m-===== « 106
Vmstd * 0.02832
(44.0/10%) 6
ug/DSCM = ===m==-—=====—=—=== #» 106 = 17.0 ug/DSCM

91.328 * 0.02832

CONCENTRATION, MICROGRAMS PER DSCM CORRECTED TO 12% CO,, LEAD

ugDSCM@12% = ug/DSCM * ( 12 / %CO3)
ugDscMel2s = 17.0 * (12 / 7.7) = 26.5 ug/DSCM @ 12% CO,

ENTROPY



CONCENTRATION, MICROGRAMS PER DSCM CORRECTED TO 7% Og, LEAD

21.0 - 7
ugDSCM@7% = ug/DSCM * ====—="="7
21.0 - %02
21.0 7
ugDSCME7% = 17.0 * =————=m———- =
21.0 - 11.4

CONCENTRATION, GRAINS PER DRY STANDARD

24.8 ug/DSCM € 7% Oy

CUBIC FOOT, LEAD

gr /DSCF =
453.592

gr/DSCF =
453.592

CONCENTRATION, GRAINS PER DSCF CORRECTED TO 12% CO,,

Vmstd
(44.0/108)

91.328

7.44E-006 gr/DSCF

LEAD

gr@l2s =
gr@izs =

gr/DSCF * (12 / %CO3)
7.44E-006 * (12 /

7.7) =

1.16E-005 gr/DSCF @ 12% COj

CONCENTRATION, GRAINS PER DSCF CORRECTED TO 7% Oj, LEAD

21.0 = 7
gr@7% = gr/DSCF * —-======"<
21.0 - %0,
21.0 - 7
gr@7% = 7.44E-006 * ———c—=——o==-
"21.0 - 11.4

60
lb/hr = =====—- *
453.592
60
lb/hr = ==——==== *
453.592

* 54,374 =

1.08E-005 gr/DSCF @ 7% Oy

0.00347 1lb/hr
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METHOD 3 (ORSAT) FIELD DATA

Plant Name/Address _ano/ e

Job No. { 07/2 S

Sampling Location Ur\ ~~f I 51)14 /,4 /: /‘

13

ruel Type A

Run/Sample KNo. i ’.I‘ﬂ}o / Leak v { Date __/O- ZS/‘S ( Oporato?C:[' ‘

oOorsat I.D. ‘

r::p:: r::. I‘mnq Rogii.nq !uzinq % Oy $ CO s Ny
Collection|Analysis (A) () (©) (B=A) (C-B) (100-C)
b | 5% o 1921 ~ .ol —— B
o sy gl AL L0 — 8
e ¢ ae.| 1D — [g0F

Tedlar Bag I.D. ‘/Y

Orsat I.D. ‘

Run/Sample No. |-T-#3~2 Leak v < Date @ﬂ_ operator =L o\ |
r::.mpgi Tt? ufﬁing nogix.nq a.fguq - ) . iz |
Collection|Analysis (A) (B) (C) (B=A) (C~B) (100-C)
oo g | §% [/ | — LoD —
s N:% ¥ 119.01 — lio -
R | §S %?’ s —_ 0.3 — RN
we | §-F we.| 0.3 | — 505
Orsat I.D. ’ Tedlar Bag I.D. @ To
Run/Sample No. [~ -n23- Leak Vv Z Date {d"// Op.rator7 (M/ B
'r:::p:: T::‘ mg:ing Rc:imq ! uﬁm . ‘% €O N
Collection|Analysis (A) (B) (C) (B-3) - (C-B) (100=C)
o~ (B Y 190 | — D2 .
\ lans |8 186l — 0.2
pogd” (Y| ¥ |2 O~ (0.
Avg. W Avg. 10 &

/
fl\‘dlu Bag 1.D. ‘é

F-1009 Rev. 10-91

(For fiold check of fusl type, refer to page 2)
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— g E FEIELD D%TA - Enuo sy MANTL K
ot OSTerv - d(zm RUN 0. /'I’/’?/’ATZ)'Z
CITY/STATE =Y P J08 W0. (D535 -1 DATE [ —0 /£-9

SAMPLING LOC. Lot TIME START

- Tpalet
BAROMETRIC PRESSURE, IN. u/s < STATIC PRESSURE, IN. nzo___—_[_-_?_i TIME FINISH
LEAK CHECK, VACUWM IN. HG E- _%3 oweraTR REA
LEAK RATE, CUBIC FEET/MIN. 0. 00Z 003 O- assTes) _lA/EMm
w ' 2 )
o e :::.%3' dept P —
_,_/"%’“’:2‘ g b casar P o s 72y
::tsn svsT:n”jI;L“ g’,’.f« §! g Pﬂ ! i e
ﬁ’é/z FILTER/X Eﬁ_%‘ r::a J‘z: 4 /Z) : :
%w e The : Bid Gik ——
REF DELTA P Q3v 5:? 3;3 ;&d_ B 9
K FACTOR ’
= PITOT: VISUAL INSPECTIOIILEIK CHECK; Nd!FLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
o sz Pz 2%, | 52| ",E e | 9, | oo,
£ IPOINT MINUTES| cuBIC FEET IN. H20 °F °F IN. NG * EXIT EXIT™* .J
1A Lo/ow)| $06,310 390 0.23 | 77 | 720 D072 2|25/ 57 | MA
2] 215 |¥08. %33 gg (740 /.07 /0¥ XA
i1 3| /0 \$i.e? | .37 g5 (S22 /. /6)/- 2 50
715 1814701036197 371 7-72|/-1%| 3 123/
5170 (97745 | 0.36 |18 17371/ 12 L 3 s/ |57
6 2 1070.6310.37 (700 | 432 \[.L[e\/. o s
1 71| 30 | §23. N, 38 /01 (%30 /. 20\ /- 20 53153
732 (82678 1 0.6 | /02 1732 yRAVAZ I S¢
Ao T4 (5304 0.9/ (1031 25 7 40|/ 40 57
ol 701 45 1£33.97 0.3 T XAREAVVIAVNIA F¥3
M 7AR-14 90,34 | /05| /8 \[-(O /10 EAP<
2zl s5 1939.55 | 0.35 | /O 272 \/-r3\/.(3] 7 [
5 B-; | 6l57A. 59021 03 14/5 0671067 7 |2
W 25 189787 5. 7€ 102 |/ \0.901090 7 5
W 3| /0 |54/7.80.0.37 |/02 /2 [ /9 1/L/ g |25¢155
16 ;/ ’/?5 Yﬁ.{g 0.37 /03¢ o \/./Y //V; js'; 5;;’/
17 0 . .27 1/ 21 /. ./ S
OIS S A/ AL. ZAVE T AV AV M 55
w[ 7|30 729 (0.76 _/0C %z 7 /- . 257\ 5%
AT Al 2z %"75' AV
21 D . ) 391/ 255155
2| /0] <5 0./2] 0.2 /06 | ¥00 /. 3¢/ 3¢ < 1253157
= 150 | P72 <2 /0 [$00 |/ /- 3§ 257
2 /2 25/ %’_)76?% 0.36 /09 1399 /L / /715 D30 |58
i /0 .
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

«~ PROBE EXIT & J (probe & filter heat off) apply to NJ Method 1. COND EXIT spplies if sampling train has 8 condenser.

[20 23.324  0.273{ /0242 42127 L22
Min. (8) vn e’ tm ts Y
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FIE DATA - gH%}g

nm 7

PLANT

CITY/STATE

JOB NO. OATE /0 /& -9/

SANPLING LOC.

BAROMETRIC PRESSURE, IN. HG
LEAX CHECK, VACUUM IN. HG

3‘2 [8) ’ STATIC ;RE SURE , x/uy_nzo

-0

LEAX RATE, CuBIC FEET/MIN.

.Q_QQ/.D...O__? 2,007 0.ca3

ASST(S) {ﬂf/‘\

TIME START
TIME FINISH
oPERATOR R4

B S e O B %ﬁ_m%’m——
UMBILICAL
uozzl.s "?:::T ::mm L3 2s::°:fn 5 TR BaG _ 47 |8 %n
*F POST n DAT 3 . E
GSAT SYSTEN JDELT A %o MG.‘!L_LJ ° °
FILTER/XAD TER TEWP £ £
. %%@ Sl e
STACK TEWP o S % -
llsr DELTA P NS .
K FACTOR :
* PITOT: VISUAL INSPECTIGIILEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEWPS.; ORSAT SYSTEM: LEAK CHECK
o o e i | 50| S | S | B g e 2 e
£ IPOINT [MINUTES CuUBIC FEET IN. H20 b °F IN. NG EXIT EXIT**| /
T4 |o/ow| 75465 | O-2% 5:77 f/fao 0&02 :7? ,77" D058 «>«
2| 2| ¢ 2.0 : 2| 7201/ &
3T 31 70 | 73996\ 0.4 | 85 422 | /26|/A6| 3 ;45 51
3 IKANS /1 0.50 | $7 | 729 /-4 /.4// < (246155 [\
T =26 [77/.3010.50 |89 4% |14 1.4/ 5 1298 41\
6 C2c [ 749591 0.0 {91 455 1/.6F 168 & |250(55 | \
; ;?;7&/;0'55?043 (/59/%’;';77;%?; \
" 9 32 ﬁzggy %;;47 45"21_73'3: /. /] 7 ;Z? r;/
| /o 7% ) 4_;?% /. 37\/. 5 2475
w1 so | 26/ S| D49 |95 28 /.42 /-%3 A /
2 Bu 5 r/7f 0.9;7 97¢ (//‘} z',z% 714 ;é? /
3[B-1 oo/l 765.004 .27 4/9 |p, a'.% 250
wW 21ls 770 Mj 0-43 0 | /- AL )/.22 .25/7 S
b el s
% /5 hd z OO ’
7| s |20 [779. 8 \0. /100 ‘/ 35| /85|77 |2¢2]|5¢ | \
18 43 ;f 75£3.00 | 0. 49 /g/ W/, // %g_ | /.38 _//fi :775 g/ \
19 (9] , . f; 2]
o] @135 .50 ?g? o AVE 4] /5;’ 3 54
2| 9 | ¥0.1793.31 /02 /,;_7_/- 3| 55
2| 10| 75 |1779( -2 0, Z {fo2 | </// | /.08 /.0 49\ 5
B3| 17150 (7995710 10/ | ¥og 1/ 4 s &2
2] 12 2’/ 5’0,?.5?35 ?’3 /02 1408 /-)5 /2515 (250|532 -
25 b ; g
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

*+ PROBE EXIT & / (probe & filter hest off) apply to NJ Method 1. CONO EXIT spplies if sampling train has 8 condenser.

LMM&MWM

Min. (0) va zp? tn

ENTROPY

F-1112 (Page 1) 9-91
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PLANT

CITY/STATE
SAMPLING LOC.
BAROMETRIC PRESSURE, IN. WG
LEAK CHECK, VACUUM IN. HG

Fl

-

n/E

ELD DATA - HET on(s) /MM 7L
o i - T-mmPl3

o8 Wo. /0585~

DATE -/5 -
Time START _/
TIME FINISH 20

—

I/

STATIC ?ssuas IN. H20 - R, 05

iy /-7 A
_WEM

«+ PROBE EXIT & / (probe & filte

LEAK RATE, CUBIC FEET/NIN. _—_jf ASST(S)

%p JOT, PRETEST |REAGENT METE 0. igﬂi s %ﬁ%ﬁ_____
;m POSTTEST |PITOT _ﬁzm[%_nu /S [28 e
OZZLE nsnoﬂ r.:' uelu:lrr :i s::os:wf_uL__ t\:.:::t - .

rpost TRy E E
_¢ oasn svsrsu DELTA 1O / g27 HOMOGRAPH DATA s B
mg T feeren ew /L0
EST. %20
¢ FACTOR .
TACK TEWP 14 I%—- —
:srosmv 4 %
K FACTOR

T=TTo7 T VISUAL TNSPECTION/LEAK CHECK: T TVISUNL IWSPECTION; 1C: NMTENT TPT.; ORSAT SYSTEN: LEAK CHECK

T Lo s i | 0| B | lyior | 52 T e

E |POINT MINUTES cusicC FEET IN. W20 F VFO IN. WG g Z“z zﬁ J

-1 [0/oM 550, (17 0.30 190 2 ] 2

71 21 5 |(%3.64 D f]_L 420 | J.021/.02 2 | 257609

s| 31 /0 s. 4710 2 | 730 |/IR /12_ 5. 4

| 415 -73 D‘// g7 {7391 /.06 3 (2545

5| 5| 29 /.30|0 Z s 1 #381/.03 /03 o 125052

A /5'?9‘%()? /oLl /oL S0

7 30 . 01 /.701/-/0 | (o 245 4§

5| ¢\ 35 ' 723 /.25 /- A5 7 (246l 50

T 9| 401923.2/ 034 /00 | #// J.051/05 | 7 \d S50

ol /0| 45 Qgéﬁ/ 2 700 | 4201/ 25 725 | 8 |A5Y 48

I AEEY 07.05 | OF0 | [0] \ 720 Too| lo7| & |2 7 77 1)

12| yo| 55 79 10.49 | lo] 77 /o207 § & 77211

e AT AN AR VAR ST 7 e #7 1

W 215 Yle- /b 0@% 760 | 920 | Lo \ /4L g |2%0]|50 |\

w| 3| /0 420l 0%7 700 | 7501092077 £ 296|351

W 7] /5 qa3-&l D.45 | 10/ ARV AVIAN ] 29 | S

7| 5129 . O /6/ AV 70 |2YS|53

18 25 1929.70 Q.%_f /02 ) AZ/AVE/AW/ERELZAtL

w7130 1933./9 | 0-! /03 7|/ 881/ 5S¢ L%r;f/f s2 | |

ST e (R 105200 e 55 A

2 0 N/ K7 , -

2| /0| 75 3310.45 /0% Y TAYZ AW 0|53

=1 (50 990-4710-7L /07 %13\ /./3\ /3 |25/ 32

wl /2 Zg/ %Sfj 2\ 0.27 | /071320 /.03 (031 /3 ols2

25 A 290

‘ * FILTER EXIT for WJ Method 1. FILTER BOX for all others

[20 22.042

Min. (0}

vm

r heat off) spply to WJ Method 1.

COND EXIT applies if sampling train has 8 condensef

/15
.}

0.43/0 99-2( Y2
ap»¥ ™ ts

'ENTROPY

£-1112 (Page 1) 9-
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MOISTURE SaAaMFLING LABODRATORY RESULTS

Plant Name:CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES EEI Ref# 10535
Sampling Location: UNIT #1 8DA INLET

Date Received: 10/29/91 Date Analyzed:10/18/91  Reagent Box (es): Mill

Run Number 1-1-MMTL~-1 1-1-MMTL-2 1-I-MMTL~Z
Run Date 10/18/91 10/18/91 10/18/91
ANALYSIS OF MOISTURE CATCH
Reagent 1 ¢ H20
Final Weiaht, 4. 478.% 456.95 494,0
Tared weight, Q. 269.0 267.0 270.0
EETEERETBITS EEEREEERZS EEEESEIESS
water Catch,qg. 209.5 189.5 224.0
Reagent 2 (
Final Weight, a.
Tared Weight, Q.
EsmmEszED EoRRNEREIER SEREREESES
Water Catch,qg. 0.0 0.0 0.0
Reagent 3 (
Final Weight, 9.
Tared wWeight, §.
SERETSBEIESS EEIENSRESE SERSDEREEER
water Catch.g. 0.0 0.0 0.0
CONDENSED WATER, Q. 209.5 189.5 224.0
Silica Gel:
Final Weight, g. 220.0 220.0 217.5
Jared Weight, g. 200.0 200.0 200,0
ZERESEEI=E SESRPTITWEET ZeEEERSREES
ADSORBED WATER, g. 20.0 20.0 17.5
TOTAL WATER COLLECTED, g. 229.35 209.5 241.%5
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MOISTURE SAMFLING LABORATORY RESULTS

Flant Name:CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES EEI Ref# 108535
Sampling Location: UNIT #1 INLET AND STACK

Date Received: 10/29/91 Date Analyzed: 10/18/91 Reagent Box (es): M134

Run Number 1-S-MMTL-FB 1-I-MMTL-FB
Run Date 10/18/91 10/18/91
ANALYSIS OF MUISTURE CATCH
Reagent 1 ( H20
Final Weight, g. 270.5 270.5
Tared Weight, g. 271.0 271.0
E 1+ 1 1§ 3 1 -3+ + 1 ¢ 11
water Catch,qg. -0.5 -0.5
Reagent 2 (
Final Weight, q.
Tared Weight, Q.
i+ 43+ 31 SmEEssEEEs
Water Catch,g. 0.0 0.0
Reagent 3 ¢
Final Weight, g.
lared Weignt, g.
SEESTCEEESET SEERrT=ETT
water Catcn,aq. 0.0 0.0
Silica Gel:
Final wWeiaht, g.
Tared Weight, g.
EXRETEEEESS EIRTETTRDES
ADSORBED WATER, q. 0.0 0.0
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| SAMPLE SUBMISSION FORM g >
Oxford Laboratory /? 19
omftted 8 : Date Sudbmitted s0 ~22-9/ . Date Requested //-5 ’573
any Name &) Attention ek Lloac. |
Address ' ; State Zip Code
{Telephone Recefved By :
No. of Samples & Identification; Purchase Orderd () ¥/ — 0537
1, /=S 7L ~/ - () I~ Z-mmr-/
2. } o4
3. [ D fplcals, 5% i 2 foleae
4. | 3 @w | E
5. / 3 AdeKe > 3 Apike
6. N > [V &
Analyses Requested and Special Instructions: DL =90 ag |
~Results: D T T A AT (2T .'
2 45— Teded ,H, 4.0 |£20,0 £ 20,0 1<20,0 | 1002 | < 209
' | l
‘i zp2st
2o~ 214900 | 27900] 28620 | 36500 | 1002 |<20L |
}

~8 01 ne. R4 PW
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SAMPLE SUBMISSION FORM /5232
()xf
) | ord Laboratory | g
Submt'.d By Date Subni ted 5° -2 -9 Dats Requested
“Name '5 “Attention
Addrcss State Zip Code
Telephone o _ Received By '
No. of Samples & Identification- Purchase Order# '
CankS ' : .
K TN —1
3.
4.,
. 8,
6.

Analyses Requested and Special lnstructions:

t

e o mmesems MR ¢ .

B.TIEE — T CEV 3
- el J 'DI-A,Z <20,0 9420
: "~




OCT Zs 'Sl 14;11 VA VR T eMS .
.
A, SUNMARY REPORT W
- spasuEEEeRsEISILeeS . comc T
t . BowoeY 100 1T LINIT
P.u.#/PROIECT H11781-1053 1 % LEVEL
WAALYST: KEX SWITR 1. © 1,00 AT ALTOuoT
: oG wiel tE. T 0T w
SUPLE 1),  EL JEM A5 CONC ALIONT BILUTION ANGUER. 1 fEC OR < UEVEL
3447-4 ol a1 W MO |
Wd7-02 nooRis a2 1 X< e
WIS o e e M 0.0
WAT-6 0 Mo 0N 63 1ol - N0
TSN P GLEMse 1 1 WO 0 1% !
W0 M MRT e X
-0 P oolNm 53 1 Wk 2B
k-0 TP (REee2 kAT 1 M0 ZRW S
W M e e 1 e 2R A
W10 M 0B %3 1 A0 WE0 .
WL P IS 943 1 Ko IEN 16 5
WIS Moot - 0. 1 0 o N0
. i : - .
05 Position3 Pb - JJebkA 4,08 0 0
08 Position Pb- 4802t 401 0 0
8 Pesition'3 PO LDEOISIS 401 0 0 (N
¥ dtinl P .msml" 70 R B 0
‘~ . ” 'lhwn .J“ ‘, . ° °
Baak ' Pb -00DBS  -.02 6o o
Blaak 0 Pb .pooiSTe .60 0 0
Bk, - P - -85 0 0
Bls . Pb 0N 8 0 0
(3g T P Lpo0MZ 04 0 b S
PECNON ' Pb L2019 L? . 1 1 L#
Bt¢ 1s.S0mgfal P DOSHBME LS R T
Std 2eb.0uglal P OA7H413 426 0 O
Std 3s10.0up/al PO LJIBI3H B O 0
Std Blaak :  Pb -.00031 - 0 0 0
1
i
f.
: b
H l !. »
g
b
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RECORD OF CUSTODY, CONTAINER NO. [! l l l

container Type (check) 6-.«:\: Box _'_cwl‘or __Other (specify)

22

Plant Name/Address Qa CRA

Job No. __ /D53 s Sanpling Method miL -Pp__ (EPA, WIOSH, otc.)
Seal ID | Date | Time |* Full Signature Reason for Breaking Seals*
638 ete [TIS e s ,

AVl | @ Fsen
]
/5% o™  Lhiald damilan~ it ag
s
B
s
B
s
B
8
B
s
B
s
]

* ¢ = Sealed By;

8 = Broken By ** Uge SREMARKS® Section if more spece needed.

Received by Sample Custodian

N PVJA—\

Signature

. Date Time

(1 G"'li ’i( Z/S (&) Seal Intact?
Yes”  We_

As Applicable:
Alt liguid levels at serk (check)? ___ VES

— WO (Estimete loss {f not at wark; describe in "REMARKS®)

As Applicable:
TUBE SAWPLES put in freezer by

Date Time

CONDENSATE SAWPLES put in refrige. by

Date Time

REMARKS

L-0023 rev. -9

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. l ! l l l Assembly Date Mﬂ Assembled By _.M_

Plant Name/address MA- Job No. _/0S 15

sampling Loc. _Wsr ! Qoo el luthod_ﬂ_lg&

Individual Tare of Reagent L@ 1) (gf %

Individual Tare Of Reagent (Ml1) (gm) Of
Individual Tare Of Reagent (M1) (gm) Of
Individual Tare Of Sil. Gel ® 00 o
other (specify)
Liquiad Sample|$8il. |Liquid
Run Tare, |Tare at Recov.| Gel Level
Run Number Date | Number | grams |Mark? @|Init.}] Date Spent |[Marked? | Init.
f~xymmJpp-t 1098 | o[ A | - LM |/p-7| S0 |~

[
] Filter Appsarance* quine bloctp

bl » bsary apbi pevTesilaln

Reagents Appearance* X
(lar—

M | jo¥| © 7~ %—\

Filter Appsarance*

Dlusen —

\ Reagents Appsarance*

\ (Lo—
i ||| 7 Mlerss| PRI

Filter Appearance*

/ !{ Z;\ _
uagon&zpﬁneu

Filter Appearance*

<3 i pprd 10 1T
/4

X

17

e I 4

~

g o,
<

Reagents Appon:mco?

* Use "REMARKS" section if needed.

@ ALl liquid levels at mark? (check) YES __  NO __ (estimate loss §f not at merk; use “REMARKS® section).

REMARKS

::::;:zodim‘ = e % A Date [0-2 /27 Time _759_ o:“
ENTROPY 83>



recorn oF custooy, contAmner no. M /34

Container Type (check) ﬁoaqont Box _ Cooler _ Other (specify)

Plant Name/Address _(AZOA ! favses 3.\

.

24

Job No. _ sOSRS™ Sampling Method JV?MT(//AJb (EPA, NIOSH, etc.)
Seal ID | Date | Time |* Full Signature Reason for Breaking Sealts
k"l‘\ 19<1e Q‘. IS\ 5 »
|85 S @*AM
-
B
s
B
s
B
s
B
8
B
s
B
s
B
* S = Sealed By; 6 = Broken By ** Use "REMARKS® Section if more space needed.
Received by Sample Custodian
b&@.} F 21 1y Seal Iptact?
Signature . Date T Yes_~ No__
As Applicable:
All tiquid levels at merk (check)? ___ VES ___ WO (Estimete loss if not at mark; describe in "REMARKS®)
As Applicable:

TUBE SAMPLES put in freezer by

Date Time

CONDENSATE SAMPLES put in refrige. by

Date Tine

L-0023 rev. 9-9

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL

; ! S
Box No. M— Assembly Date ' 0/ Q, ', Mnn?lod By 2

pPlant Name/address {2&&” Job No. _/Q 5_:21’
sampling Loc. VAT | maaﬂ«g Method be/m

Individual Tare Of Reagent la (M1) of _mw

Individual Tare Of Reagent (Ml) (gm) Of

(M1) (gm) Of
Individual Tare of S8il. Gel o Gm

Individual Tare Of Reagent

——————

other (specify)

mHm Liquid Sample |88il. |Liquid
Run Tare, |Tare at Recov.| Gel | Level
Run Number Date grams |Mark? @|Init.] Date |Spent Marked? |Init.

|-§MML-FD | 0T o \oas |8 & r

Filter Appearance*

Reagentg Appsarance*

/ o g O -~ L, |
Filter Ammc.* :

;‘\;
+
% Reagents .Ei.m.,..

prT-mm L~ P )0-1

DeAsss v |10

%U\& X Filter Appearance*
Reagents Appearance*
Filter Appearance*
Reagents Appearance*
* Use "REMARKS" section if needed.
@ ALl liquid levels at mark? (check) YES ___ WO ___ (estimate loss §f not st merk; use “REMARKS™ section).
REMARKS
Custodian lgfd'—/ Date [}7’2’/ -7/ Time zy’gl)




P.0. Box 12291

ENTROPY

Environmentalists, Inc.

Research Triangle Park
North Carolina 27709-2291
919-781-3550 FAX 919-787-8462

26

REQUEST FOR ANALYSIS

customer Name: camden Co. RRF
camden, NJ

PO#: 1781-10535
Laboratory: OLI

Date Transmitted: 10/21/91 Results Due By: 11/05/91
Sample Matrix: MMTL

Analysis: Analyze for Pb by MMTL method. [detection limit = 20u9g]

Sample # Sample ID Components/Comments
1 1-S-MMTL-1 -FH,-BH,-F,-R
2 1-S-MMTL-2 -FH,-BH,-F,-R
3 1-S=-MMTL-2 duplicate analysis
4 1-S-MMTL-3 -FH,-BH,-F,-R
5 1-S-MMTL-3 matrix spike
6 1-S-MMTL~-FB -FH,-BH, ~F,-R
7 1-I-MMTL-1 -FH,-BH,~-F,-R
8 1-I-MMTL-2 -FH,-BH,-F,-R
9 1-I-MMTL-2 duplicate analysis
10 1-I-MMTL-3 -FH,-BH,~F,-R
11 1-I-MMTL-3 matrix spike -
12 1-I-MMTL-FB -FH,-BH,~F,-R
i3 Blanks HNO3 /H202, 0.1N HNO3, filter
\

Submitted By:
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FIELD AND ANALYTICAL DATA
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METHOD 3 (ORSAT) FIELD DATA

plant Name/Address & asd<r/ : Job No. [0S 1%
sampling Locstion __&v’v{' [ S b [ Fuel Type
Run/Sanmple No. o o-m—| Leak v _{ pate JU- [ ¢’ operator ¥ V-
T::.npgi Tﬁ? ..3199 ugimg mﬁmq s 0y ) ' N,
Collection|Analysis (A) (B) {C) (B=A) {C-B) (100-C)
otee | Jeso | 11 | 19/ .Y
" /610 -, 194 T
jass w20 1 9.1 | 9.1 [
avg.| 1.7 Avg. [{x/
Orsat I.D. { Tedlar Bag I.D. o2 |

Run/Sample No. [-S-— yi—o2 Leak v ___/Dato 2—/2 Oporato:&_

T:::p:i !i? Roﬁinq n-gsuq n.?&u.q s 0y s CO s N
Collection|Analysis {A) () . (C) (B=A) (C~B) (100-C)
o0 lam 150 /9.1 [
v e |0 1191 111
[ | /920 ?0 |3.0 ! 0O ol
Avg. ?O avg.| ]| S
Orsat I.D. ‘ Tedlar Bag I.D. é& ¥
Run/Sample No. Leak v ___ Date Opsrator .
Tise of | T2 | nacalng | neading | neading | we | vm
Collection|Analysis (A) (B) (C) (B-A) ~ (C-B) (100-C)
g sy g 18] .1 §
), 90Tl F) | (5.0 e
5 los | So |l ./S/ [1- 1
Avg. {0 Avg. ( !‘
Orsat I.D. [ Tedlar Bag I.D. é_b_ | Ty

F-1009 Rev. 10-91

(For field check of fusl type, refer to page )

ENTROPY



FIELD DATA - METHOD(S) _AAM\ T
CO. pw N0, 1"

PLANT o) ~
CITY/STATE CAMDPER NI Jos No. |OS3IS  DATE

sAWpLING L0C. 2N VT W ) STACK TN SR _DD200
BAROMETRIC PRESSURE, IN. HG 29.9 STATIC PRESSURE, IN. W20 -.32 TINE FINISH _1 355

LEAK CHECK, VACUUM IN. WG 13 £ s e oPERATOR S BV

LEAX RATE, CUBIC FEET/MIN.

adh Secn oo L2922k

AsST(S) S0

L EQUIPMENT 1.0, MUMBERS
PITOT, PRETEST |REAGENT BOX MY METER BOX N2 Y _\_._Q%é_‘l&l
PITOT, POSTTEST |PITOT 2~ cp B4 woz'L GLiGAZL: DIA- 4274 e E
7(-‘ NOZZLE, PRE/POST|TC READOUT £-13  TC PROBE 2-\87 weiLIcAL =D
z ¢ 7R _ °F PRE [sAWPL'G BOX 4% _ ORSAT puNP it | TEDLAR BAG Z\ IGMBLB_L_EI
1c 276 °F POST Ee E___
v ORSAT SYSTEM DELTA K8 MM
1—-218—-‘ 8703417 (8 .
TTLTER/XAD | _JARE W1, |METER TEMP _Bs € E————‘
\D35 .52,‘Norm. 20 10402 F
t FACTOR EYRIIES
STACK TEW a5
pef DELTA P _O-S68 1
| factor 2-2371 -
T TTOTT VISUAL INSPECTION/LEAK CWECK; WOZZLE: VISUAL TNSPECTION; 1C: AMBIENT TEWPS.; SREAT SYSTEW: LEAK CHECK
| cLock |oRY GAS METER| P1TOT weltr | sTACK | ORIFICE SETTING mmﬂlﬂ
N |sawpLe| TIME READING READING | TEMP. | TEMP. VACUM |FILTER |1MPiNG. jOR COND
M |PoixT |minutes| cusic FEET | IN. W0 °f ¢ IN WG | * | exiT | ExiTee].d
TIA-\ | & 16565251 .6l 6% 1270 . .91 250152 |
fyggﬂw"”)z I 0. L4 4 (214 _zol 12011 & 1290100 /
1 zlo Yoo .05 | 8o |z74 |20 12.0 2 250|521
4 e lpe1.41 |z | 85 1293 11.4% a8 140255 (SO |\
1 2 20 ka2 oo |88 |2 .44 1194 112 c 48 | |\
6 c bissz leo |9z 1275 |l9s |LAS 12 _|2sslug | |/
g see M7 Y130 le79.d% 3 144 1z lz-u [22a |)S 1250143 [
8 5 [684.1% |4 22 1S |2.oa |20k |10 12501ST /
T 5 a0 181 8s ez 4o 1235 (2ol 120110 25056 |
10 us leal.1g [N 14z (276 12.°8 2 o |zsplso |\
[ &ls0 leas18 |15 Al 516 lz.u (201 | B |ZSe 198 \
rorr cnsE |12 5¢ 1£99.83 | 66 57 |26 |24 lzed | B 1250 48
nase BIR- 703410 1.$7 22 1,11 |Laz (183 | 4 126015F L=
' 1 S 1707:8S L&l A4 12748 11.00 |Z.c0 d <o 1SO
s Z|lo []11.15 |-5% 9L = T 82 lLeg 18 |2so48 |/
16 (s_1s. s7 lau lz18 |led |l 1d 125046 /
73 21 l.az_14d [0 [leq 1.9 19 soldg I\
18 2< lj2a8 sS4 lme haailB Y A
sl g0 |1ze-d e a4 o ozl 02 | W 125 |50 \
\zptgwe 2 25 |130-68 |.e0 1AL rac hds |4 l2ssiso |
3 2 Slyo IM.e0 | .62 4o |21 ol lzol 4 255 ISQ
\333 STOP Y22 4s 1338 Ko | S ar 213 2.2 1212 4 255 iIst
puo s (B3| o | so |quzM) | .62 Ao 15 11.0] jz.01 |4 1260150
2% NS [que.38 | Y 190 19 roalz.0n|d 1260 S
s N5D-344 _ \
« FILTER EXIT for NJ Method 1. FILTER BOX for all others.
#+ PROBE EXIT & / (probe & filger heat off) apply to NJ Method 1. COND EXIT applies if sampling train has a condenser.
120 874 p1z7 84 275 LA
Min. (@) vm P2 tm ts Ay
93.38/3 £-1112 (Page 1) 9-91

ENTROPY



F1ELD DATA - METHOD(S) MM . 30
. o, \~S-MMiL-2

PNt _TOSTIRR WHERLER CAMPGEN CD S4
CITY/STATE _ AMDEN NI Jos No. D555 oaTE \ 0 -\F-&
SAMPLING LOC. LN LT ¥ 1 STACK TIME START __ | SO0
BAROMETRIC PRESSURE, IN. MG ij STATIC PRESSURE, IN. H20 '-3] TIME FINISH |Z§ﬂ
LEAK CHECK, VACULM IN. WG \$ " oremaTr SED
LEAK RATE, CUBIC FEET/MIN. .60l .0DT~ ASSTI(S) _S &P
EQUIPMENT CHECKS* EQUIPHENT 1.D. MUMBERS AEAK_CHECKS
|, PITOT, PRETEST |[REAGENT BOX MY meter sox N-272 v_L,_QQﬂj__s (]
T\ prror, postrest [pitor G-\l cp ZY4 woz'L Sl pIA. » =74 e E
_\wozzLe, pre/post]Tc REAboUT B2 TC PROSE R-315  useiLica U=
fc%'r pre JsawLic mox (02 omsat puw 3Y TEDLAR BAG B ]
) {4 °F POST E E
NOMOGRAPH_DATA

UV ORSAT SYSTEM JDELTA e ! Q?_ ° "
FILTER/XAD|_TARE WT, |METER TEMP B85
Q;QRm 5390 |est. mz0 | ¥ € €

C FACTOR gl FYRITES

STACK TEMP 270 7 7

REF DELTA P __. 558 1<

!x Facror  3.237 )
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
% CLOCK [DRY GAS METER PITOY HE%:R STACK ORIFICE SETTING | GAUGE WW
N JSAMPLE| TIME READING READING TEII’. Tgl?. %f VACUUM |FILTER |IMPING.|OR COND
E |POINT [MINUTES| CUBIC FEET IN. H20 F F IN. HG * EXIT EXIT**| J
"B o 1750.50] 45 | 35 | 23] |2.09]|208| 4 (20 |SC [NA
2 S |7549.s31 .52 99 1275 | 167]/¢672 13 |25 |56 {
3T z ho 1753.10) | .33 | g6 275 | f70 (470 [ 3 |252156 | \
4 s 1 761.77 | .52 |37 1276 |/68 163 3 |252189 | \
s| 2120 76540 | 9% |99 [277 lys5 [/s5] 3 1259 |SY ]
6 >s 176335 | 45 90 [277 |id% |/4e | 5 [Z4 159 | /
T Q9o 177239 | .49 |90 277 [/59|/59 | > [$252]|52 /
& 3s 1775.497 .53 90 277 172174721 3 282 152
| 5[40 [ 77965 | .54 191 |z77 195 (425 | 3 1252159
m 4c 1733492 | .57 19/ 1279 |1.35 |,.85 | 3 257 |57
W ¢ |so | 78725 | -57 92 275 735 14135 1 4 lasy sy | \
12 Ss 179109 | .55 192 279 1178 1.7y |4 1255 |54 \
Bla.] leok]714.867 | .58 9, 1273 /38 lr.gw | 3 1252 |5¢ |
1 s |79%:L,7 | .S5 92 lz31 [1.78 |17y | 3 1252 |59 /
5| 5 1o |80250 | .57 |99 |23/ |1-95 (35| 3 [250 (54 | /
16 15 | 806.32 Se 194 l2go 192 192 | 3 1290 |55 [
7| 320 191042 | 53 |95 |279 |73 /.73 3 14|55 \
18 2¢c 18/339 | .55 | 9% 1273 /%0 |i80 | 3 257152 | \
W l3o 1917.72 158195 1279 |+99 /89 |4 [25¢]|82 | \
20 3s 182106 | .03 |95 | 278 |2.05 |205| 4y |252 |59 |
2| < luo 197522 | 41 192 | 7% [2.00 |200 |4 |25z |$]
2 4ys [929.73 | .6S 94y 1290 |24 l2a1 |4 |89 |55
3] olso 193395 | 64 |95 |23l |2.03 |2.08 [4 |2594|s5 | /
2 ss 1339.01 | -65 |9¢ |29z (2.1 [z11 |y |26y |§5

3 == $24.24%
‘ i * FILTER EXIT for NJ Method 1. FILTER BOX for atl others.
»* PROBE EXIT & / (probe/& filter heat off) apply to NJ Method 1. COND EXIT applies if sampling train has a condenser.

(20 Uy .Splb  Alg 278< 1AM
An

Min. (@ | Ve wm ts

| ENTROPY

F-1112 (Page 1) 9-91
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FIELD DATA - METHOD(S) _MMTL.

31

PLNT _EOSTER WeBELER CAPMRESL CL2 . aou 0. =S - MMTL" 2
CITY/STATE _CAMEEN AL J08 NO. oate _lo/8 /L
SAMPLING LOC. Wﬂ& TINE START _ 244
BAROMETRIC PRESSURE, 1N. WG 29.9 STATIC PRESSURE, IN. 20 32 TINE FINISH _2.00SS
LEAK CHECK, VACUM IN. WG LS S 1 OPERATOR _—SEL>
LEAK RATE, CUBIC FEET/MIN. -0 0D 000 AssT(S) _S P
T EOUIPMENT 1.D. NUMBERS
PITOT, PRETEST |REAGENT BOX MeTER BOX N\)-27 Y 1, 00AS ljﬂgﬁfm
PITOT, POSTTEST |PITOT B8Y LGz bIA 2 T - 257.%8 |€
~ 7 WOZZLE, PRE/POST|TC READOLT €-23  Tcprose B 34 weiica Q=GR
Tc Q4 °F PRE |sAwPLYG BOX 30 orsaT P Lo TEDLAR BAG SO |8 .
© *F POST E E
——Z,mﬁm" DELTA ¥8 .16 AR A8
FILTER/XAD| TARE WT. rnern TEW S : z
01029 | 5185 |esT. XM0 18
C FACTOR -1 EYRITES
sTACcK TEWP __ 215 725 1
REF DELTA P _(2.S\) 1
K macror 219 !
TTTOTT VISUAL INSPECTION/LEAK CHECK; WOZZLE: AL TNSPECTION; TC: AMBIENT TEWPS.; ORSAT SYSTEM: LEAK CHECK
i CLOCK |DRY GAS METER| PITOT Wit | stacx | omIFICE SETTING mm“riiui
el s | 855 | % | W | ol B | R | TR,
A1l o 992415 | 52 34 1275 |1.67 | /67 g 1255]|S¢ |NA
2 < |gdoy | 'S5 170 27 1178 | /. 7 1725 155 | ¢
T 2110 _legn18 |- .59 97 {277 | 192 | 192 | 4 B9 54 |\
4 < [353.68 | .55 |74 1278 779 1179 | 4 1259154 \
5| zl20 |857:47 sq | 9% | 217 /.77 /77 g |252|52 | /
6 " |96lzd_| .51 |90 271 L1 L. 719 25252 | |
71wl [364.70 50 9 210 14 1/ Y 252 152 \
T T2 |9w8.56 | 52 |97 1275 5/ 177/ 1 4 l2so |53 | |
9| cl4o [372.2] 57 99 275 |/.9% |1.3% Y |52 152 [
10 < 5wy | 57 /oo 96 1795|195 | 5 1252157 |
| (| so 1830./2 5, 00 1277 1(39 |18 5 (Zsz|sq | )
12 ss |983.92 | -so /0] 277 \l.o5 |los | 4 1259152
Blg-) |60/0| ¥FZ5 71 - 2 199_|27% |220 |2.20 252155
% ¢ | Hles | .70 100 779 |z.30 (230 ] @ 25y [53 | |
Wl 210 3943 | L0 /0L 275 1 1.93 1199 | 5 251153
16 s [ 900.11 5> /02 | 273 |2.0% 2.0 | 5§ |2591(52
720 (90919 _| €5 1103 2.09 1209 | 5 1252 /
18 o< (%329 | el /4 299 |2.02 202 | S5 |2s2152 {
W 4lzo 19/2.27 | .Gl oy |2 |2.11 7.9 | 5 250 |54 \
20 1S | o 4T |- o 1217 1411971 5 1250 s4 | J
2| <l4yo .| 72041 .53 joq4 | 277 1720 (1.7 5 252 |S¢ /
2 ue | qz419 | 54 1101 |76 779 1173 | 5 1252155 \
3| lso 192798 Z1 1jo. 275|172 132 | 5 252 159 3
2% < 19y M Z7 0] 125 |12 /72 |5 250 |54 [
5 COjorr| 435410 \
! * FILTER EXIT for WJ Method 1. FILTER BOX for all others.
++ PROBE EXIT & J (probe & filter hest off) apply to NJ Method 1. COND EXIT applies if sampling train has a condenser.
Min. () AP tm ts An

927174

ENTROPY

F-1112 (Page 1) 9-91



MOISTURE SAMFLING LABORATORY RESULTS

32

Flant Name:CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

Sampling Location:

UNIT #1 STACK

EEI Ref# 10525

Date Received: 10/29/91 Date Analyzed:10/18/91 Reagent Box(es): Mll4
Run Number 1-S-MMTL~1 1-§-MMTL-2 1=8-MMTL-3
Run Date 10/18/91 10/18/91 10/18/91
ANALYSIS OF MOISTURE CATCH
Reagent 1 (SXHNO3/10%H202)
Final Weignt. Q. 609, % 618.0 632.5
Jared Weight, aq. 266.5 26%5.0 265.5
b33+ 4 3 4 14 EEEESERITER STTTETTTR=eD
Water Catch,q. I43.0 3593.0 367.0
Reagent 2 ( )
Final wWeight, g.
Yared weight. Q.
SESZEIRRER ERZZRERRES SEREESREST
water Catch,g. 0.0 0.0 0.0
Reagent I ( )
Final Wweight, Q.
Tared Weignt, g.
TEZETZ=SIRE SEmEESRREs SESEIRSESS
water Catch,aq. 0.0 0.0 0.0
CONDENSED WATER, Q. 343.0 353.0 367.0
Si1lica bel:
Final Weight. g. 218.0 224.0 239.0
Tared Weight, g. 200.0 204,535 202.0
EeSEEESRESR EsSRERRSRS 1+ + -1+
ADSORBED WATER, g. 18.0 19.S5 37.0
TOTAL WATER COLLECTED, g. 361.0 372.5 404, 0



MDISTURE sSAMFL ING LABORATORY FlEEESLJL_i’EB

33

Plant Name:CAMDEN COUNTY

Sampling Locations

Date Received:

ENERGY RECOVERY ASSOCIATES
UNIT #1 INLET AND STACK

10/29/91 Date Analyzed: 10/18/91

EEl Ref# 10533

Reagent Box (es): M136

Run Number
Run Date

1-8-MMTL-FB

10/18/91

1-1-MMTL-FB
10/18/91

Reagent 1 { H20
Final Weight, d.
Tared Weight, Q.

water Catch,q.
Reagent 2 (
Final Weight, g.
Tared Weight, Q.
wWwater Catch,q.
Reagent 3 ¢
Final Weight, Q.

Tared Weight, .

water Catch,g.

CONDENSED WATER. Q.
Silica Gel:

Final Weight, g.

Tared Weight, 4.

ADSORBED WATER, g.

TOTAL WATER COLLECTED. g.

ANALYSIS OF MOISTURE CATCH

270.5
271.90

-0.3

0.0

0.0

-015

0.0

"0-5

270.%5
271.0

-0-5

0.0

0.0

-015

0.0

-015
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oLy 9/40304 ¥

SAHPLE SUBMISSION FORM

zga

| Oxford Laboratory
lsuomitted 8 Date Submitted s0 -22-9/ Date Requested //-5- 9/
Attention ek Llicpier ' -;, |

Address State Zip Code .
{Telephone . Received By :

No. of Samples & Identification: Purchase Orderd /9 ¥/=— 0533

1, /- S am 7L~/ (2 I~ Z-mmn-/

2. | o 2

R B W2 ﬁi Y

4. | 3 (72 | 3

5. | 3 AdeKe >N 3 ALpcke

6. AIZ A &> [V &
{Anal ses Requested and Special Instructions:

foreds
_—_—_—-—-'
"lhsultsol’ o av, (@) :Qo
24 [v] __j#_iﬂ_a_i £20,0 | £ 20,
X - z@2sc
N _.
[20~ 50 | 27900| 28660 | 36520 100% [<202 |

L.

‘n »e Qi D2:54 PM POl

i
i
|
|
|
\



OCT &5 79 iwiil varurwTens.
; .

i
¢

SAWPLE suamsszou FORM
Oxford Laboratory

ubmitted By Date Subm’ltted lo-2% =9/

Date Reguested

Attention

uamenw-z

Address State

Telephone " Received By

Zip Code

No. of Samples & Elden_tification: Purchase Order#

Analyses Regquested and Special ‘Instructions:

!

Results:

Lk

i
‘ —%

JRER

10. 28, 91

02:54 PM




{

MLYST: KEN SHITR
MTE: 10/28/91

WRLE L0,

3b67-81
Shh7-02
3h1-03
Sab7-04
TN
-
34b1-07
3h47-08
Seb7-08
W10
Shh7-11-4108PK
3hé2-12

D.Le& ; Py
0l BX P
PEXNOMN | Pb
8tg 1=, 50u|lll Pe

Std 2%4,0ugisl Pb
§td 3=10.0ug/al P
Btd Blask ©  Pb

PEFTTITT LS LA

Py
e

AR, SUNVRY REPORT
Wﬂﬂn

s ENTRDPY
P oo SHPRSIECY mm-npm

I'Ill MLE
- CONC: ALIOUET B BILUTION m uscuu LEVEL
W

T 76

-

100

1

100
o

e

3 IRy

§§§§§§§§§§§§§

-~

P S

PR - N

“.0

18T LINIT
$PK LEVEL

I ALIOUOT
hhL o
wIE

20.¢
20.0
20.0°

100 8
2&& .
0.0

0 )

10. 28, 91

36

p2:54 PM

R

eC3




RECORD OF CUSTODY, CONTAINER NO. L”_”_ 37

Container Type (check)

Plant Name/Address M

esagent Box

_Cooler _ Other (specify)

Job No. /0S5 3K

Sampling Method _MAH7L - ﬁb (EPA, NIOSH, etc.)

Seal 1D Date Time

Full Signature

Reason for Breaking Seal**

dov7110

& ot

Lt g

* § = Sealed By;

B = Broken By  ** Use "RENARKS®™ Section if more space needed.

Received by Sample Custodian

DA

o-zi-9 75

Seal Intact?

Signature

. Date Time Yes ~ No__

As Applicable:
All Lliquid levels st merk (check)? ___ VES

N0 (Estimate less {f not ot merk; describe in "REMARKS™)

As Appliceble:
TUBE SANPLES put in freezer by

CONDENSATE SAMPLES put fn refrige. by

Date Time

REMARKS L

L-0023 rev. 9-7

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. M ”4 Assembly Date [gz '!‘Z 1, Mumk_lod By .ﬂ——ig

Plant Name/address @0 ?é’ A ] ‘E AmOIP, Aj_j Job No. __ /N3N
Sampling Loc. gIAce ~vriT ! Method _4sm7s-Pu

Individual Tare Of Reagent 100 (Hl)( of

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Sil. cel1®™ 0 Gm

other (specify)
Liguid Sample|s8il. |Liquid
Run Tare, [Tare at Recov.| Gel | Level
Run Number Date | Number | grams |Mark? ¢|1nit.] Date |Spent|Marked? Init.
J-S-mmr-f |98 | D)4 / oY | 50 /
T

Filter Appearance* .
p L A -;L
Reagents Appearance*

_.Ql&f
/=5-mmre- 20T |2/4 / 17| 4 | AR

Filter Appearance*

_ (L

\ Reagents Appearance*
”

1N (o -.
S mate-3 (05 \ r ot | iR |

Filter 'App.u/a%?:g* o5

Roaqoniz Appearance* ,

Filter Appearance*

Reagents Appearance*

* Use "REMARKS® section if needed.

@ ALl liquid levels st mark? (check) YES ___ NO ___ (estimate loss if not at mark; use “REMARKS® section).
REMARKS
Custodian DQ pﬁ—ﬁ Date /QKZ/ -7{ Time 4}

e e ENTROPY



RECORD OF CUSTODY, CONTAINER NO. M_LS_{_

container Type (check)

-39

Zlugont pox __Cooler _other (specify)

00284 favaes 22\

Plant Name/Address

Job ¥o. LWSAS Sampling Method MTL (EPA, MIOSH, etc.)
seal ID | Date Time |* Full Signature Reason for Breaking Seal**
\a"“‘\ 19<]e '.le s .
i |86 M rd Ao MM
8
]
8
B
s
B
8
| ]
8
B
s
3
]
]
¢ ¢ = Sealed By; 8 = Broken Oy »e yge "REMARKS® Section if more space needed.
Received by Sample custodian
A Ay £
DL’&?;““.““ : Dl%ol Q_"_‘(r.‘s..._— ::::I t::t_i

As Appliceble:

ALl liquid levels st mark (check)? Yis

___ WO (Estimate less 1f rot at serk;

describe in "REMARKS®)

As Applicable:
TUSE SAWPLES put n freezer w

Oate Tims

CONDENSATE SAPLES put in refrige. by

Date Time

REMARKS

l.'M rev. "”

ENTROPY



e T T

FIELD SAMPLE RECOVERY ALITY CONTROL

Box No. HLlL Asseably Date [ 0/ Q, ¢!/ Asseabled By _M.

plant Name/address [ki &M’ Job No. _CQ.Q}:—
sampling Loc. _WANT ) Sracy e vetl Method Mfé/k '
Individual Tare Of Reagent LOO uuw of 0
Individual Tare Of Reagent (M1) (gm) Of
Individual Tare Of Reagent (M1) (gm) Of
Individual Tare of 8il. Gel Gm
other (specify)
Liquid Sample [88il. Liquid
Run Tare, |Tare at Recov.| Gel | Lavel

Run Number pate | N grams |Mark? ¢|1nit.] Date |Spent Marked? | Init.

B MmL-FD | 0T — |45 100 F R
Filter Appearance*

umber
Resagen Appearance*
- |10-F | - Z Mo -~ ﬂ
rFilter ﬁnmco'
Reagents hmuanco'
DeAsss — |07
. &l AL, Filter Appearance*
Reagents Appearance*

Pilter Appearance*

Reagents Appearance*

* Use *"REMARKS" section if neesded.

€ All liquid levels at merk? (check) YES __ WO __ (estimmte loss if not at mark; use "REMARKS® section).

. REMARKS

Custodian %Bf_é: pate /2 ~2( -7/ time /4P
Q-1002 rev. 10-91 Em

{ 3



ENTROPY hevsaren Tetaate vk 41

Envirormentalists, Inc. sorth Carolina 27709-2291
919-781-3550 FAX 919-787-8442

REQUEST FOR ANALYSIS

PO#: 1781-10535 customer Name: carden Co. RRF
camden, NJ

Laboratory: OLI

pDate Transmitted: 10/21/91 Results Due By: 11/05/91

Sample Matrix: MMTL

Analysis: Analyze for Pb by MMTL pethod. [detection 1imit = 20ug]

Sample # Sample ID COnponents/COmments
1 1-S-MMTL-1 -FH,-BH,~F,-R
2 1-S-MMTL-2 -FH,-BH,~-F,-R
3 1-S-MMTL-2 duplicate analysis
4 1-S-MMTL-3 -FH,~-BH,~-F,-R
5 1-S~-MMTL-3 matrix spike
6 1-S-MMTL-FB -FH,~-BH,-F,-R
7 1-I-MMTL-1 ~-FH,-BH,~-F,-R
8 1-I-MMTL-2 -FH,-BH,~-F,-R
9 1-I-MMTL-2 duplicate analysis
10 1-I~-MMTL-3 -FH,-BH,~-F,-R
11 1-I-MMTL-3 matrix spike
12 1-I-MMTL-FB -FH,~BH,~-F,-R
13 Blanks HNO3 /H202, 0.1N HNO3, filter

submitted By: - ))yhp




APPENDIX C

CALIBRATION DATA
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SAMPLING EQUIPMENT AUDIIJ 43
py Z : i i 5_ : co.- KKF
Plant Name /0 / (74 1774 Cﬂm%& 5 2€’¢~ Job No. za.{jf'/

City/State (‘ZM’Q:, A{IZ[A/ :S-Q_:s;zk Auditor(s) f/‘:ﬁ/ ¢ (WEM
vest oc. Il t - Lar?l / pate /0-/7-9/

BAROMETER
Entropy In-House Ref. Barometer 2‘2é "Hg vg Field Barometer ,727 "Hg

Date Compared /0"/ 7‘Q/ Dev. CZZ "Hg (Max. Allowable Dev.: % 0.1 "Hg)

Ref. Therm. Initial , Allowable -

Ambient Temp., °F Deviation . Audit

“ﬁgmcﬁ?ﬁitlr + 5.4 °F 7 (Meterbox No. A-23 ./
Impinger Exit + 2.0 °F 70
Filter Box + 5.4 °F 71

* Adjust thermometer until acceptable. If it cannot be adaultod, use as back-
up. If no backug, record ambient temperature indicated by unadjusted ther-
mometer and label with correction factor (indicate):

THERMOCOUPLES Allowable Deviation from Ambient: * 8.0°F* (% 2.0°F)**

R v v v v
TC No./ °F OK|TC No./ °F OK TC No./ °F OK|IC No./ °F QK\IE_HQ;l_:E_ )4
R22( 170 [ / [ /

* ¢+ 8.0 °F = ¢+ 1.5% of ambient absolute temperature.
*x (+ 2.0 °F if used in saturated or water droplet-laden gas stream.)

rsoxrneric merersox 1.0, A/" A3 camma (¥) 09923 sue /. §2 7

As Applicable (check): Zerc Magnehelics? v’ Zero/Level Manometer? /l/ﬁ

Barometric Pressure (Ppar) 29: 5 Auditor RFH pate /0 7/ 7" 2/

Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma

rinal 729.4OR | rinal 75 0.96 * ¥ = [2.5230Q9
tnitial 72/, 78%| 1nitia1 79 1.06 v ¥ = [ OR/592

Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F) °
(Minutes) {Seconds)
me 7.6/% | m-_76 /1O O
1/2
L lmn e (sec. /601 [0.0319 (Tm + 460) ]
¢ Vm Pb‘r

1/2

. - 11O+ _O /601 [0.0319 (7% + as0) }
_1.0/f 29.5

Audit Gamma Acceptable (between lower & upper limits)? (V) \/ Yes No

F-1113 9-91

0.999%575]

Audit Gamma




SAMPLING EQUIPMENT CHECKILIST

44

Plant Name/Address _FCosTER \HBELIER CAMPDEN CO, Job ¥o. 10§35

sampling Location _UNLUT ¥ | STACK

Tean Leader S &P

Batropy Ia-Bouse rield Check
Date Reference Barometer Baromster oK?°®
10-1g-7] 29. 9 24.8 /

* ¢ 0.1 Mercury

mmwm

pate 10\ 5-41

Reference Thermometer Ambient Temperature, °F |B°E

Thermoneters

Pilter Box

Inpinger Exit

Dry Gas Neter

Ambient Acceptance
Temparature, ¥ Range, °F
1 8°F t 2.0
18°E t 5.4
11 °F 5.4

REARN NN

[T

Adjust thermometer until acceptable. If it cannot be adjusted, use as back-
up. If no backup, record ambient temp. indicated by unadjusted thermonster.

Thermocouple

gas streas.

*« ¢ 1.5\ of Absolute Temperature.

*s Acceptance range is 2 2.0°F if used in saturated or water droplet-laden

18°F < 8.0

(¢ 2.0)**

I~

Pitot No.

i

]

7-1039 rev. 2-90

PITOT AND NOZZILER CHECX

Visual Visual
Chec Mozzle No.
G697 ‘;

g

E
s

111
il

ENTROPY



(6) (09% + 53) ((9°€1 7 d ) + 4d) (09 * $1) (*Pn) co

¥e) R (n9°Lt) = O s e = 5Py
~ ¢a) (W) (34) (ogu *+ P (EN)
\too '\ FEX AR o\ oh'c - o't 1bs "\ o't € bts "\
—%Ga0’| | OLSL O ol oz - o 9t ShB8 'L ottt —a%i8 b
FX-T-N! CbsSb' © o\ art - o "% 0s8'bv [SHE X X ||Im|.mﬂ.|w||ﬂ.
SS90°'\ v 0 o\ oyt - o 9t bbb o't oooco0 "0\
€900 | Jbht’ O o1 o\ - o7t h8 't o't ohlt L
o1 | onst'0 X ox '\ — o 9t To o tt Skt
8s\o '\ CbLotk 0 o\ | ot'\- o-a¢t, W't o -+, Th\8 't
gniol | 2tEbh o0 S]] 58 o - o %, Fot v | 9Ottt FE€98 '+
Srio\ | kb0 o\ og@ ‘o - o-'S+t, ottt 'h o kit hENB ' h
otr9a°l 182t 0 o) Q3o - oSt oo’ °'h o'ttt g\ 'h
9poo'l | 98Be"© o1 T9n°'9 - o'st €Sb '€ o'ttt bbtb'€
78101 | LEhbtE'0 oV | 0 - o vt Ttb € oLt N Y
Stia-\ PN -TRN W €90 - o'ht beE b o- &t ogoh'H
8tco-) +8h7'0 o\ on"0 - o'th caRn'X O,.n.r tbhSSs' ¢
aXco 1 | \€s2'o o\ ono-| Ot T tee o'tt. Thoa'¢
Mooy | TCST O o\ anw‘o - S ‘ot. LhS ¢ o'+t ASHLS T
IOI.WEM\_ ilun.“.““h“.“““
(%Px) (SPa) w}o -uyw | ofu ‘uy a, ¥ a, ¢33 wjo
* 33200 * §330) (0) (0) L (*™) (*Pa) (%1) *a) (0)
FELYT FELL ] aaey awyl 24nssd4d ‘dwal 2WNJOA ‘dwd} JWN[OA ey
*Say NTLY noid seY) se9 notd
...u..v: seny L0 1972w041dS

v AN M uy 1(94) 24nssaud oy 4j2W04ed s 9edy
Em

TR 85 LT :(94) @.nssaay dyjowolud ib-S\ -\ :97€d

SR TNN :Aq uojreqy(e) LSaL\ a\ :u0jqe01) 1IUIPI 4929 sed A0

- w.. d Uﬂd&



(6) (o9n + %) ((9° €1 7 d ) + 4d) (09w ¢ 51) (*Pa)
Ty GeLn tb T Ty e = 5Py
< (a) (Y4) (4) (09u + *P1) (*n)
.
2
1000 "\ ol¢z-\ Oh'h~- oMt »8L T\ S22 A G892 "t\
B Lobb © | £1ET) oh ©- o 2, 5a8 T\ CREXY 989 ¢\
R—
obgbb 0o | 08€2"! oh'h - o 9t TX-ER X o'ttt tiht T\
TEbb 0 | thuud oh't - o9t 909 "\ o+t r.tos '\
t.bob'O ARV ") onr'e - oL, Tos W e BS X 3 gus '\
nl“l“!.“un“h“u“nﬂ“ﬂ
(*Px) (5Px) w}o ofn “uy d, ¢V d, ¢33 w3o
* 3J20) * JJ20D (0) a9 (5% (%Pa) (%1) (%a) (0)
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I SOKINETIC METERBOX FULLTEST CALIBRATION
51

Meterbox ¥o. M2r3 calibrated By ™ 6cf s
[
pate 9 —(3-9%1 parometric Pressure (Pp) 29.378 (In. K)

Barosetric Pressure (Pp) (In. Bg)*®

Date
standard Meter No. _LO[ 2057 standard Meter Coefficient [-v© 3
STANDARD METER METERBOX METERING SYSTEM
Gas oritice Gas
volume Tenp. Time setting volume Temp. :
v T || || W | e
w.u99 | 728 112 05 |u4.90( | £6 1,923 (. 838
6.193 |28 lib 0.5 |(.spg | €8 | 904 (.g58
2.29%1 1) 2.0 | gyl 91 |.98¢43 (.81l
7.8 1] 2.0 | g.2,0l 95 | . 539 (.go X
(2. 097 o8 ||sinl 93 | 9682 (. 82\
(2.0% 2 \% 48 | 4359 9l .95 | (- 820
aversge | . 9g23 | (. 837

1. Coefficient range:s 0.97-1.03.
2. Coefticient tolerance: for individual runs, + 0.02 from average.
3. QA HE range: 1.6-2.0.

s. ABHeE tolerance: s 0.15 In. Hy0 over OB range of 0.4 In.-4.0 In.

Yag * Vas " (%a * 460) * Pp
Vg * (tgg *+ 460) ° (Pp + (&8 / 13.6)})

Ya =

2

0.0317 * AN (tas * 460) = 0
AHe = .
Pp * (tq ¢ 460) Yas * Vag

2=0030 rev. 2-90



ISOKINETIC METERBOX PbSTTEST CALIBRATION

52
METERBOX NO. ‘!;a Z
pate 1= ~9! calibrated By _mB /e S Job Number /o535
—
Barometric Pressure (Pp) 29.09 _ (In. Hg) Meterbox Vacuum __[5  (In. Bg)
standard Meter No. P hd i X standard Meter Cosfficient .96 40O
STANDARD METER METERBOX METERING SYSTEM
Gas orifice Gas
vVolume Temp. Time | Setting volume Temp.
(Vas) (tas) (®) (as) (Va) (ta) coeft. AH@
cf or | Min. | In. H20 cf r (Ya) In. HyO
ooty | 20 |f0 1 g.g 12:.36F 9904 | (.263
7.707 | l F-00 1 99 .Q4999 .23/
Average | .0 953 1.237
Fulltest Yg [.0055/ pate S5-&-9/ s pev. .4 Allowed Dev.: % 5%

Yag * Vag * (ta + 460) * Py
Va * (tag + 460) * (Pp + (AR / 13.6)})

Ya =

. 2

0.0319 * AH (tag + 460) * @ |
*

Pp * (tg *+ 460)

AHQ =

Yas * Vas

R-0031 rev. 10-91




ITSORINETIC METERBOX

FULLTEST CALIBRAT ISOBN

calibrated By MBS
7

" meterbox No. _ N>
pate S-F-9! sarometric Pressure (Pp) 29-.9 _ (Ia. Hg)
Date . parcaetric Pressure (Pp) (1a. HBg)*
standard Meter No. _[Y SHE ™ standard Meter Cosfficient /.00 o
STANDARD METER METERBOX METERING SYSTEM

Gas Orifice Gas
Volume Temp. Time Setting volums Temp.

ol i bl e B N B
3.9 17>~ /0 0.5 4.0 [.00t© (.239
3.552) to | 9% |4.030 [-003/ | 1:939
(S o4 20| 20 |ys.gor g |f-o159 (122
~.9511 /© 2.0 v.962-196 [.ov9F | I|.-§06
(- 9%F o | *® lizae¢|95 |teont JL33°
(1. 861 \% | 48 | .| (2% | (030 (212

Average | pogy | 1.7

0097-10030
for individual runs, % 0.02 from average.

1. Coefficient range:
2. Coefticient tolerance:

3. AHe range: 1.6-2.0.

4. AHNe tolerance: s 0.15 Ia. H20 over AR range of 0.4 In.-4.0 In.

Yae * Vas * (tq + 460) * Py

Yq =
Vg * (tgg + 460) * (Pp * (aB / 13.6))
2
0.0317 * AR { + 460) ~ O
AHS = - . tds
Pp * (tg + 460) Yas * Vas

<0030 rev. 2-90




TSOKINETIC METERBOX POSTTEST CALIBRATION

Date (-8 -9/

METERBOX WO. _ A/ LD

Barometric Pressure (Pp) 29.26 (In. Hg)

calibrated By m( 42-_{2

Job Number

{0535

Meterbox Vacuum __! ] (In. Hg)

standard Meter No. _(©O SYHLE standard Meter Coefficient _ - 9940
STANDARD METER METERBOX METERING SYSTEN
Gas orifice Gas
vVolume Temp. | Time setting Volume Temp.
(Vas) (tag) | (® (2H) (Va) (ta) Coeff. AHQ
ct °r Min. In. H20 cf r (¥a) In. H0
c.em3 1o U (.2 |2a%e | 2% ,9¢98 | (2%
.17 1 K I (.56 | & 9 L0 {734
o | ¥ [0 |V (.51 |9 C9veu | 1749
rulltest Yq o OF¥3 pate Q-!3-9/ s Dev. [ .4 Allowed Dev.: % 5%

Yg =

AHG =

p &7

.*Vd'*(td'*GSO)*Pb

Va * (tag * 460

0.0319 * AH

) * (Pp + {48 / 13.6))

Pp * (ta ¢ 460)

R-0031 rev. 10-91

[(Q.I'Jm) to]
L 4

Yas * Vas




ON—SITE DRY GAS METER AUDIT

Plant Name TOSTER WHEELER CAMDENCO.

Date \b/n /q |
Time U420

<6

As Applicable:

Auditor

Zero Magnehelics?

Zero/Level Manometer? (check) &ﬁ-
Dry Gas Meter Meter Upper and Lower
Reading Temperature Limits for
(££3) e 2 Audit Gamma
tnitial 4828 | mitia )6 0.96 + Y = L1\
rinal _©55%.726 | rinar __J & 1.0 * ¥ = (OUFBE

Dry Gas Volume Average Meter Run Time
Metered Temperature (Base = 10)
(£e3) 'n
(Min.) | (8ec.)
wm= 7.508 ™=_ 156 1O Q
o.s
(Min. + (Sec. / 60)] [0.0319 (Tm + 460)
Yo = »
© Vm Ppar
0.8
(1O + (L [/ 60)} 0.0319 ( + 460)
v - . e . LoisT3
) Calculated Audit Y
N.509 7.4 cutaEes
Al ——

Job Number (7535
Meter Box Identification Number &-&l
Pulltest Gamma (Y) _|.Q0FS Agg _|.778
Barometric Pressure (Ppay) 25 In. Hg

(check) :Z

Audit Gamma Within Acceptable Limits? Yes / o

7-1040 rev. 6-90




PITOT TUBE INSPECTION DATA SHEET

"Nﬂwlﬂ I‘ﬂﬁ"l"'
swiL BE EVOR ST OR ABOVE TR IRITE ©TRY Lt level? \"QS

7 .

I

obstructi ons?

-10° < g < +10°

[ 1MBICAT IS8 LEVEL OB TIEN [ ] INDICAT 1008
acTER Nt v . T™EN CALEMATING 5. LEVEL sasITION FOR
eTEmININS & .

-10° < o, < +«0°

]

-5 < 32 < +5°

- _g°
:=1=’ _E:f;'-——-,.-,. . S 5" < By < 45

Y

Nowe
damaged? N !!E
\
\
Z
\
@)
@)

A \ -OY
\NBICATING LEVEL POSITION 1.05 Dt<p‘<l.5 D, | - 55!

s BETERMINING &, MO &y 1.05 D < P < .50, | - g o4

A 5% ]
e sper <o, < 37 |3
0

> 5 Atan ¥ < 0.12%"
A tan & < 0.03128"

rOR SLTERS I1NINS ., o By a

sz NBICAT NS LEVEL FOBITION p, = Pp 2 0.063" %(g

Commenss:

- certify that pitot +ube/probe number 5-5! meets OF exceeds all
specifications, criteria and/or applicable design features anéd is heredy

assigned 2 pitot tube calibrat'ion ¢actor of 0,84 \ \\\
Signaturc\\X‘ DASBN
\

Date 8 L -Oﬂ

+SEE 40 CFW 50,V°I..41N°. 160 METHOD 2. VvERIFY THE MM MUM

2 INGM SETBACK OF ™E THERMOCOUPLE AND THE MINTMUM 3/4 1MCH
SEPARATION SETWEEN THE PITOT TUBE AND TWE NOZZLE AS SHOWN AT
THE TOP OF T™MIS PAGE.



PITOT TUBE INSPECTION

57
CEOACT NOCATIVG LEVEL, POSITION #OR :
CETEAUNNG ¢ TN CALOLATMG S : LEVE, FOBITON VS
—rd obstrucoons? .
| - prm— NN
: A0® <@, < +10° 0
1 A0 c @, < +10° P
S <Blcos 0o
'\ :E £° <B2<8 o
— A ) b | fo]
. 0
A
=" A .99/
m;ﬁv‘»&;{?mm 1.060,<P, <150, .y’_{
. 1080,¢<P <180, | Y Z'é
X ar— NG <D, <8
Ul Atwn 7<0128° e0/7
/}' ABne<00i® | O
R T Puohizoo® S -0/ |

See 40 CFR 60, Vol. 42 No. 160 EPA Method 2. Verify the mu'uumzmmum
hermocouple and the minimum Y44nch separation between the pitot tube and the nozzie 88

shown at the 1op of this page.
Comments: __\hu\;g‘“h NEN
| certify that pitot tube/probe number &=/ meets o exceeds al

specifications. criteria and/or appicable

Gesign featurgs and is hereby assigned 2 piiot tube
cabbration factor of 0.84.
Sighatwre Qgg_‘_,; cﬂ, W

Date S - 22/

RO028 rev. Y90

ENTROPY



[ 4
cbatruchons? Nk
damaged? |
\ 10" <@, < o10° o 4_‘
40° 3y < #10° 0
£ < Bl ¢S o
&* < B2 <5 74
1 /°
o (-
: A 725
m‘nvmmmm 106 0,<P <150 :
DETERUNING A4 AND Ap. L 3 . 4.
. 1.08D,<P, <150, .2‘?
— e NE <0, < 375
e—— Atany<0.125° . VL
""j' : Aune<0031S | o
s oI o RN |JS s

See 40 CFR 80, Vol. 42 No. 160 EPA Method 2. Verity the minimum 24nch setback of the
thermocouple and the minimum Y4-inch separation between the pitot tube and the nozzie 83

shown at the 1op of this page.
Comments: ot =Sl MEN
| certity that pitot tube/probe number -1l meets of exceeds all

specifications, crteria and/or appiicable design Tealures and is hereby assigned a pitot fube

cafbration tactor ot 0.84.
Signhature (d A & W
R0028 rev. 390 Date S$-2- 7/

ENTROPY



PITOT TUBE INSPECTION DATA SHEET

59

| . R
O YR '
! t
SAMPLING 1OTRE | (VAR L
T
—
' ®a
o, + A
I
mnmmnoﬂmwﬂnmm J

suil S TVEN WITH OR ASOVE g NOTILE ENTHY PLANE. % level? \‘.Q_S

+—
- obstructions? nNONe
E danaged? Nowe

-10° <6y < +10° »)

DEGALT 1NDICATING LEVEL ORI TIoH voR SEOAEE IDIEATINS ° o

SETERMINING ¥ . THEN uu.w?'m: 3. ::::;."‘:":;"."”' -10 < o, < 410 0

° ° ]

== R o

-5 < B 2 < +5 \6

Y Y \
° 9]

A 230

pEGAEE INDICATING LEVEL POBITION 1.05 Dt < p‘ <1.5 Dt 4 .L\\\
Ton DETERMINING A, AND A,

1.05 D_< Py 1.5 Dy M5
/e <, < 38" | IS

___8,. | ) A tan y < 0.125" | .OWM
— >y ' A tan & < 0.03125" 0
p = P+ 0.063"

ocoAKE un\u'r?v; LEVEL FOSITION a b . 0\\-\

roR DETEMMINING B, NS By

Comments:

I certify that pitot tube/probe numbcr‘“‘ o\ meets or exceeds all

specifications, criteria and/or applicable design features and is hexs=r

assigned a pitot tube calibration factor of 0.84.
s AN

Date 3 "5~°\0

+SEE 40 CFR 60, VOL.42 NO. 180 METHOD 2, VERIFY THE MINIMUM
2 INCH SETBACK OF THE THERMOCOUPLE AND THE M1NTMUM :‘4 INCH
SEPARAT1ON n:-{un:u THE PI1TOT TUBEK ANOD THE NOIZLE AS SH

THE TOP OF THIS PACGE,

ENTROPY



DEQALE INDICATIVG LEVEL POSITION FOR
CETEWNND ¢ THENCALOAATMO T

—

See 40 CFR 60, Vol. 42 No. 160 EPA Method 2. Verify the minimum 2-inch setback of the

thermocoupie and the minimum a/4-inch separation between the pitot

PITOT TUBE INSPECTION

OETERMNNG & *
Y
ucumummm
DETEAMNNG At AND Ag.
Y
[ D)
T~ E=
/“'
NDICATING LEVEL POSITION FOA

DETERMNNG Bt AND

shown at the top of this page.

Comments:

60
lovel? Y£s
obstructions? NV L
damaged? y. /4
A0* ca, c10° -1
10° ca, < +10° o
£ < Bl c+§°
$°* < B2 ¢ o5° 0
Y V.

. .

A /092
1060,<P <180, | Calf
105D, <P, <1580, '{E!
NG <D < 37)’
Aany<0.128° ,a/‘
Atan @ < 0.0312¢°

P, P, 0.083° 756 ,

tube and the nozzie as

7-§3

mests or exceeds all

sign uzes and is hereby assigned a pitot tube

{ certify i
specifications, criteria and/or appiicable de
calibration factor of 0.84.
_ Signature
R0028 rev. 390 Date
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L&

NOZZLE NUMBER:

o
g1
N
VZ
A .
n
18
o |
.\QZ
D ’
AN...
N
L I
(a .
~”
™~
o |\
.\.&Z
D \
o~
.
o |\
4
a N
—
AN
o
.m‘/a-
"
—4
s |
rd}
PO I
213
WLl PN P
O
o | W
tw'
al>
R

31l diameters measured in inches.

NCTE:

NVIRONMENTAUISTS INC

NTROPY
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@
o
n
w | m
o |~
s I~
P .
7
1 T
n —
al”
g
 Ea
n
- N
(o] .
™

NOZZLZ NUMBER:

| 273 | .272

| 274

Date lInitials Dia. 1‘ pia. 2| Dia.

la20.89 1 aam

All édiameters measureé in inches.

NCTZ:

NTROPY

NVIREONMENTALISTE,INC.



63
NOZZLE NUMBER: GL-\2D

/

pate initials pia. 1} Dia. 2| oia. 3 pia. 4| Dia. 5 Average
7-2-88 | WL S 278 .,80 278 | .27 .274 . 27&
l
l
\ |- |
B \ \ \ \
\ \ i \
t l
\ \ \ I
2 \
\ |
| l \
\ | | I | \
\ l l \
\ \ l
\ I I \
‘ l \ | I l
\ \ | l \
l N \ I l
\ \ \
l l
| \
l l
B \
| \
l | | \ \
l l I | l
l \ l | i

NOTE: All diameters measured in inches.

NTROPY
E NVIRONM ENTALISTE NG




NOZZLE CALIBRATION

wozzur wnazr _GL 697 64
Date calib. By | Dia. 1 | Dia. 2 | Dia. 3 | Dia. 4 Dia. S | Average
144 QOF |.273|.27> |.274 |.279 |. 274 ].274
_
Note: 1. All diu-nt-r- measured in inches.
2. Maximum 0.004 inches from lowest to highest diameter.

R-0033 rev. 3-90

ENTROPY




CALIBRATION

NOZZLE

NOZZILE WUMBER gzs_, quz, -

bate ' Calib. By | Dia. 1 | Dia. 2 | pia. 3 | Dia. ¢ | Dia. S | Average
AN RN At

-y | bLS L s '

+
I
1

All din-tcu measured in inches.

Note: 1.
Maximsum 0.004 inches from lowest to highest diameter.

2.

20033 zev. )}-90



THERMOCOUPLE CALIBRATION

66
Thermocouple No.: R094
Date: 8/28/90 Calibrated By: RDS/WLS
Barometric Pressure, Inches Hg: 29.51 Ambient Temperature, °F: 72.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple | Temperature
Thermometer Temperature Thermometer |Diff., %
calibration|Potentiometer Temperature of Hg Column Texperature (Allowable:
System Used|I.D. Number To °F T °F Tq °T Ty °F < 1.5 %)
32.0 31.96 72.0 29.4 .52
Ice
Bath F-9 32.0 31.96 72.0 29.8 .44
32.0 31.96 72.0 29.7 .46
214.0 | 215.82 110.0 212.4 .51
Boiling
Water F-9 214.0 | 215.82 110.0 212.6 .48
214.0 | 215.82 110.0 212.2 .54
. 388.0 | 396.88 120.0 387.0 1.15
Boiling
oil F-9 388.0 | 396.88 120.0 386.6 1.20
388.0 | 396.88 120.0 386.6 1.20
Corrected Temperature = T = Ty + ((.00009) * (Tq < 20) * (Tg = T )]

Temperature Difference = ((Te ¢ 460) -~ (T

R-0023 Rev. 8-90

+ 460))

(To + 460)

ENTROPY

* 100




Date:

Barometric

Mercury-In-Glass Thermometer I.D.

THERMOCOUPLE CALIBRATION

3/13/90

Pressure, Inches Hg:

Thermocouple No.: R134

29.64

67

calibrated By: TAB

Ambient Temperature, °F:

No.: 7121K

74.0

Reference Mean Thermocouple | Temperature
Thermometer Temperature Thermometer |Diff., §
Calibration Potentiometer Temperature of Hg Column Temperature (Allowable:
System Used | I.D. Number T, °F T °F Tp °F T, °F < 1.5 %)
32-0 31-96 72.0 33o° -.21
Ice
Bath r24 32.0 31.96 72.0 33.0 -.21
32.0 31.96 72.0 34.0 -.42
214.0 | 215.82 110.0 210.0 .86
Boiling
Water F24 214.0 | 215.82 110.0 211.0 .71
214.0 | 215.82 110.0 211.0 .71
382.0 | 390.54 120.0 380.0 1.24
Boiling
0il F24 384.0 | 392.65 120.0 383.0 1.13
386.0 | 394.76 120.0 386.0 1.03
Corrected Temperature = Te = Ty + {(.00009) * (To - 20) * (Tg = Tg ))

Temperature pifference = { (T,

2-0023 Rev. 8-90

+ 460) - (T + 460))

(T + 460)

* 100




THERMOCOUPLE CALIBRATION 68
Thermocouple No.: R187
Date: 6/08/90 calibrated By: CCB
Barometric Pressure, Inches Hg: 29.66 Ambient Temperaturs, ep: 72.0
Mercury-In-Glass Thermometer I.D. No.: 7121K

Reference Mean ‘rh.rmocouplo Temperature
Thermometer Temperature Thermometer |Diff.., §
calibration Potenticmeter Temperature of Hg Column‘runporatu:o (Allowable:
System Used|I.D. Number To °F T °F Ty °F § T, °F 1.5 %)
32.0 31.96 72.0 3l1.6 .07
Ice '
Bath F28 32.0 31.96 72.0 i 31.6 .07
32.0 | 31.96 72.0 | 31.6 .07
214.0 | 215.82 110.0 | 212.6 .48
Boiling
Water F28 214.0 | 215.82 110.0 212.6 .48
214.0 | 215.82 110.0 211.8 .59
388.0 | 396.88 120.0 | 387.0 1.15
Boiling :
oil F28 388.0 396.88 120.0 ' 386.8 1.18
388.0 | 396.88 120.0 386.8 1.18
Corrected Temperature = Te = Ty ((.00009) * (Tg ~ 20) * (To = Ta )]

Temperature pifference = [(To * 460) - (T¢ * 460)}

* 100
(T, + 460)

R-0023 Rev. 8-90



THERMOCOUPLE CALIBRATION

thc:nocouﬁlo No.: R31S

Date: 5/27/91

Barometric Pressure, Inches Hg:

Mercury-In-Glass Thermometer I.D.

Calibrated By: WLS
29.74

No.: 7121K

Ambient Temperature, °r:

69

71.0

Reference Mean Thermocouple Temperature
Thermometer Temperature Thermometer |Diff., )
Ccalibration potentiocmster Temperature of Hg Column Temperature (Allowable:
System Used|I.D. Number T °F T 7 e °F T, °7 $ 1.5 %)
32.0 31.96 69.0 32.4 -.09
Ice
Bath ral 32.0 31.96 70.0 33a -.23
32.0 31.96 70.0 33.0 -.21
212.0 | 213.80 108.0 211.6 .33
Boiling
Water rdl 212.0 | 213.76 110.0 210.8 .44
212.0 | 213.75 111.0 211.4 .35
386.0 | 392.65 184.0 3s4.8 .92
Boiling
oil P4l 388.0 | 394.66 187.0 383.9 1.26
388.0 | 394.62 188.0 384.0 1.24
Corrected Temperature = Te =Ty + { (.00008) * (To = 20) * (To = Ta )}

Temperature pifference = ((T¢

+ 460) - (T, + 460))

2-0023 Rev. 8-90

* 100
(Te + 460)




APPENDIX D

SAMPLING AND ANALYTICAL PROCEDURES
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RULES AND REGULAL 1D, AwwmSe o .

METHOD 1!
MeTROD 1 D VELOCITY TRAVERSES
StaTiomaxt SOTRERS measurement Site 10 the DESTESt UBSTIea™ TagLE 1-1. CROSS-SECTION LAYOUT FOR
1. Principle end Applicabllity and downstream and divide RECTANGULAR STACKS
umﬂt'roulhmw- mmwmmmm
tive of oMIENons to detsrmine the dis- NUMBr Of FOVErss SO Motrm \gvout
and/or total volumetne flow Tate from & uutmurmo(thcnunwutmme-

s site where ters. ThOR. Pigure 1-1 the ¢ 2
muﬂmmmﬂﬂim"'ﬂ' mintmum pumber of traverst p:‘m‘t‘l#th:'t 2 ]
rection 18 memm -
mmummsmmm mwnﬂmwtﬂw“ ] Sae
aress. A traverse pomt § then lossied ameters downstreazs. Select the higher of » s
within each of these equal S8R0 ‘he two MIDimum Dumbers Of ISVET bt

1.2 ”’w"mm-m maamm.nwmm- aQ o8
sie 1o flowng eas screams I ducis. Mty DO, O the nuzmber 1 & multipie of 4. snd 4 e
?ﬁnuﬁ'nﬁ.’ mmﬁ mmmmmamd

< is
Secuon 2.4). (2) & swack 8 smaller than those shown in Tabie 1-1
:o.aom(ummm.or
0.071 m* (113 10.9 cross-sectional u:;w(a) .
?m@m”l‘mt wawneumwvmrmommmmm

ance X 1.0 1.5 20 h & §
» i 1 1 ] i 1 ‘

|
5
:
|

heas- *3HGHER NUMBER 1S FOR
subse- AECTANGULAA STACKS OR OUCTS

8
]

L
1

26 or 25°

16  STACK DIAMETER > 081 m (34 ia)
12

N
1

wi i sone -
« FROM POINT OF ANY TYPE OF

an alternative location may be sejected. at & DISTURBANCE (SEND. EXPANSION. CONTRACTION. €.

position at least two stack or duct diameters STACK DIAMETER = 0.30 TO &8 - (1230 la)

downstream and s half diameter UPStIeAm 1 ' 1 | 1 ] |

from any flow disturbance. Por & rectangu- 2 ) ] s ] 7 ] ] 0

lar cross section. an equivalent dmmeter ; .
(D.) shall be calcuisted from the following DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)

::ﬂ%a:i:ms. the ups Figure 1-1. Minimum number of traverse points for particuiats Twverses.

s
§
g
2
§
MINIUM NUMBER OF TBAVERSE POINTS

il OUCT DIAMETERS UPSTREAM FAOM FLOW OISTURBANCE (DISTANCE A)

o T
Ve

LeW) 0.8 1.0 18 2.9 2.5
L] T ! 1 ) ] _ ! ]
where L=iength and Wewidth. 3 MIGHER NUMBER IS FOR :
AR aiternative procecure is available for ’ ASCTANGULAR STACKS OA DUCTS

cniens above. This precedure. determination
of.nnmuuluuduathmnd.
the results with scosptability

cnienia. 18 descnbed in Secuon 2.5. ol
22 mmmmme!mbcotmm
Points.
b ] od
221 Particulate When ths 16 STACK DIAMETER

gone* =

3
I
pap-4

MNMUM NUMBER OF TRAVERSE POINTS

wm»mmwwm STACK DIAMETER » 0.30 TO 0.01 @ 113:34 in)
{n.); (2) eight. for circular stacks with diam- i | | Y i { '

oters
iny (3) mne, for Tectanguiar staoks with 2 3. ¢ s ¢ ? 0 ’ 10
diameters besween 0.30 and 0.61 wmummvmrmmammwﬂ

mmmmmm Figure 3-2. MWdMuﬁmmm(wwm

dmmmnmn-m

1-1. Before refernng to the figure. however.
determune the distances from the chosen EPA STATIONARY SOURCE SAMPLING METHOOS
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_m_rmm_ﬂ.m_
mw: _n il "_ zm :_

WWWMW“WMW wﬁﬁ Mm il m,_, i _a. i il

www m"u : " nr. m .uuﬂ uu i3 m an
Mwwmwm.m@m %Wﬁmm “m“ mmmm __ ?“w_ammmmm mw KE
bttt Bhl it

AL m mm&zwmmm WL um : _m__ xw_ k|

instances.
flow at
determuned.
for

The following techniques are acce

this determination.
-}

. mm §33 Mm muo m
: Ww il it w_mw, wu w m
el i mwm«ﬂwmm,,mwm mm ”Mm
111 115 flalaliiiin

mwmmw Wmm 1 umMm_ mmwwmw.uwmmu mm mw

eyeionic

i

|

|
S St

|

]

location must be

EHEE § 2853,
WMWMMwWW mm Be mwmeMummmnmmMm

2.4 Verification of Absense o
L]
Figure 1 4. E2moie INOWING 1ECTINGMIIC STOCR CTON

SECLION OVICea IO 12 S0uS! Sress. with 3 travene

tend to induce swriing: 10 these
DOINT 3L CENTIOLD OF SaCh 3rea.

the presence of abssnce of

\nlets or other duct
the sampiing

matter.

e

Poge 1-3 REV 3
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METHOD 2 RULES AND RSGULATIO?S/AUGUST 18, 1977

<. Apparatus

MR —DETERMIN n or STack Gas
Vn::,.,z, AND v“g:’n,c PLow RATE Specificauions for the AppATatus are given
(Tyrz § PrroT TUSE) below. Any other us that has been
c demonstrated (subject o approval of the
1. Prncipie and Applicability Admunistrator) to be capable of meeting the
1.1 an“pler.:lhn:d average gas velocity in specifications will be considered soceptable.

a stack is dete! {rom the gas density
and from measurement of the sverage veloc- 2.1 Type § Pitot Tube. The Type S pitot
{ty head with & Type § (Stausscheibe or re- tube (Pigure 2-1) shall be made of metal
verse type) pitot tube. tubing (e.g. stainiess steel). It 13 recommend-
edmmmwbwdimur(m-

T - Applicability. This method is applica-
App o4 sppilica menson D Pigure 3-30) be between 0.48

ble for measurement of the aversge velocity ’

of s gas stream and for quantifying gas andouanmm-:nﬂ%mcm.‘rhen
flow. Mhmnwmtmmemeof
procedure uchhtotmmmtuuwm!

This is not spplicable at meas- ace-openng
urement sites which fail to meet the critens plane (dimenmons P. and P, Pigure 2-30): it
that this distance be be-

of Method 1. Secuion 2.1. Also. the method o
annotumdlormmcmm tween 1.05 and 1.50 tumes the external

) ormmmmmu tumm.‘rhe!maunMorme
o:ucmodlmmwmmeey- mmtubemm.putmblv.bemn
clonnormmnwenwmwmnun- shown m Wgure 2-2: however. slight mis-

conditions exist. siternauve pro- alignments of the openings are permissibie
Mnm.mbnctwmwuolmeuo (see Migure 2-3
mumstrator, UBS. Protection mmsmnuummn;m

, must be employed 10 coefficient. in Bec-
mmummmolmch tion 4. mwcnmmmnumwmuu
alternative procedures Are (1) to install signed to the pitot tube; thus number shall
straightenng vanes. (2) w calculate the be ently mar or engraved on the
total volumetric' flow rate stoichiometrical- bedy of the tube

1y, or (3) to move W another measurement
site st which the flow i acceptabie.

198284 em®
0.7 - 1.0m)

1+ Q =
‘ r 162em (I m)”

e TEWPERATURE SENSOR
, L

ul i /
— i
TYPE SPITOT TUBE /

LEAK-FREE
CONNECTIONS

MANOMETER

*SUGGESTED UNTERFENENCE FAEE)
PITOT TUBE - THERMOCOUPLE SPACING

Figure 2.1. Type S pitot tube manomaeter assembly.

EPA STATIONARY SOURCE SAMPLING METHOOB
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:“t. ‘ l, °1’, \. zl
! / : ; / \ .
— - %l
TUBE AXIS ° —&: I l

LONGITUDINAL . _
TUSE AXIS™ ~

mz&.demmmeMWmaWMd
Type S pitot whes. These will not atfect tne baseine vaiue of Cp(s) 80 iong 83 a, and ay 10°, 8, and 5,
0.32 cm (1/8 in) and w 0.08 cm (1/32 in.) (ckation 11 inBibliography).

ing.
to plugging in particulate-laden gas streams. after the air purge are the same (=5 per-
Therefore, whenever a standard pitot tube cent), the traverse
the

of the pitot tube have not plugged up point may be selected. 1f “back-purging” at
during the traverse period; this can be done regular intervals is part of the procedure,
by taking a velocity head (Ap) reading at theneompustiveApmdinusha.llbe

EPA STATIONARY SOURCE SAMPLING METHODS
Psge 2-3 REV 2 /91



J
F’

MITERED JUNCTION

CURVED OR

STATIC

HOLES 4

(~0.1D)

HEMISPHERICAL ~

TIP \\J

Figure 2-4. Standard pitot tube design specifications.

3. Procedure

3.1 Set up the apparatus as shown in
Capillary tubing or surge tanks

instalied between the manometer and pitot

tube may be used to dampen Ap fluctus-

tions. It (s recommmended. but not required.

that & pretast leak-check be conducted. &8

EPA STATIONARY SOURCE SAMPLING METHOOS

REV |
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During .
isolated Type S pitot tube is Dot slways

1'! TYPES MTOT TUSE used: in many instances, the pitot tube is
used

221.00am (34} FOROp = 1.Iom (V2 )

pling components (thermocouple, sampling
probe. nomEle) &3 ATt of an “assembly.” The
\ Vo, presence of other sampling components
—L

can
et the baseline value of the
. Type 8 pitot tube cosfficient (Citation 9 in
sibliography);thersforesn assignedor other-
wise known) bassline coefficient value may

|

SAMPLING NOZZLE

A. SOTTOM VIEW: SHOWING MINIMUM MTOT-NOZZLE SEPARATION. values will be identical only whan the reis-

TYPES
MTOT TUBE

I N

L SIDE VIEW. TO PREVENT MTOT TUBE l
FROM ITERFERING WITN GAS FLOW
STREAMLINES APPROACINGG THE Figure 3-8 Proper pitet
NOZZLE, TWE IMPACT PRESSURE seszie configurstion 16 provest

OPENING PLANE OF THE MITOTY TUBE interforence; buttenhesk-type nessie:
SHALL BE EVEN WITH OR ASOVE THE d-*::r‘::nmn
NOZZLE ENTAY PLANE. betwesn

Wl m

i) |
THERMOCOUPLE ——
sz_;;l e (Vi)
TYPE S MTOT TUBE

 em——

Figure 2-7. Proper lhumocouéh placement 10 prevent interference;
Dy between 0.48 and 0.95 cm {3/16 and 3/8 in.}.

[}
]
5 By TYPE S PITOT TUBE o
. {
|

, il
, SAMPLE PROBE |~a—— Y 27.62cm (3in) —»

i !

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference;
D¢ between 0.48 and 0.95 cm (3/16 and 3/8 in.).

EPA STATIDNARY BOURCE BNPLINé METHODE
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CM o = Cran 'V AAP;"‘

Equation 2-2
where:
Cour=Type 8 pitot tube coefficient

CooweStandard pitot tube coefficient: use '

o.numeeoemd-nthmmd
metuuummwmm-
umds.ctiomz.'l.ltoz’uott.hh

APug=Velocity head measured by the stand-
ard pitot tube, cm B0 (in. RO

n.-v.mwmmmms
pitot tube, cm HO (in HO0)

4.1.4.2 Calculate G (side A), the mean A-
side coefficient, and (side B), the mean B-
mmm:mumm”w
tween these tWO average valuss.

4143 Wmugmd of
the three A-side values of (ye from (side

), and iation of each B-side value of
y {rom (side B). Use the following
equation:
Deviations Cpa—Cu(A or B)
Equation 2-3

4.1.4.4 Calculate ¢, the average deviation
tromthemun.lorboththeAaMlm
of the pitot tube. Use the following equa-
tion:

3 -
1Cwar—Col A or 1)
3
Equation 2-4

¢ (side A ur B)=

ter ,

41.4.5 Use the Type 8 pitot tube only if effect will be negligible when the thecreti-
memuao(r(mmmnmmm eal blockage. as determined by & projected-
Jess than or equal to 0.01 and if the sbeolute  grea model of the probe sheath. is 2 percent
ue of the difference between G, (A)and  or less of the duct cross-sectional ares for

(n;uo.ourhu. assemblies without external sheaths (Figure
4.1.5 Special considerations. 2-108), and 3 percent or less for assemblies
4151 Selection of calibration point. with external sheaths (Figure 2-10b).
4.15.1.1 When an isolated Type 8 pitot 41852 For those probe assemblies in
uormrtheecnurdmeuct.udtouw factor (Le.. those in which the pitot-nosle
the procedures in Sections 4.13  sengration distance fails to meet the specifl-

valid s0 Jong as the pitot tube-thermocouple tion 19 in Section 6)

combination is used by itsslf or with other 41.5.3 Por a probs amembly constructed
components in an interfevence-free arrange- such that its pitot tube is always used in the
ment (Figures 3-8, and 3-8). same orientation, only one side of the pitot
415.1.3 Por assemblies with sample tube need be calibrated (the side which will
:::r. the mmpﬂm“mwmb;:'o- face the flow). The pitot tubs must still

8% Or DeAr - meet the alignment specifications of

ever. insertion of a probe sheath into a z-zan.m.mmnnmmu“:
mmw“mm sge deviation ) value of 0.01 or less (see

EXTERNAL
SHEATH

ESTIMATED X W
SHEATH . = |———— [x 1
BLOCKAGE | DUCT AREA X

(%)

Figure 2-10. Projected-area models for typical pitot tube assemblies.

EPA STATIONARY BOURCE BAMPLING METHODS
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4

Moo 3—0as ANALYSIS POR CARBON D1iox-
:pg. OxroEN. EXCEss AIR. ANp DY MoLsC-
CLAR WEIGHT

1. Principle and Applicability
1.1 Prncpie. A sa8 sample is extracted
from a stack. by one of the following meth-
ods: (1) singie-point. gTad sampling: (2}
i samoling:

are not present 1o ] sufficient
to affect the results.
Other as well as modifications to

and i inciude: (1) & muiti-pont
mmmmmmw
individual greb oltained at
mm(z)-mmmco.
and ]
dry and excess air: (3) as-
ammoxm.otummm
weight. in lieu of act messurements. for
processss ) gus. coal, or ou.
These methods and be
mw:mmmwmmuoum
Adpunistrator. Protec
tion Agency.
2. Apperatus
Mnﬂumﬂnum-mm-
tus and § herein. other

iength of the test ruf. may
:.:.: Conm- M mml“ or ":::; l:wt, in m. m -]

P
&
2%
:
£

cooled . or other
mﬂm:omoufmcoﬁt:d‘QM"“ To lesk<check the bag. connect it to 2
would interfere with the operation of the g ;510 n'é'.?:"u";‘a'i n B.O)mzn?::
and {low meter. y
ump Vave, A vaive to stand for 10 minutes. Any dispiacement w
wm ve. m“"‘:“ 13 used zmmmmmamu
ust sampie Fa8 . alternative leakcheck method 18 t0 pressur

224 Pump. A leak-iree. disphragm-tyDe  izg the Dagto S to IOmx.OtZ:ohn.n.o;

pump, or equivalent. is used to transport allow to stand overnigh deflated

mumwmnmmw- :::m;.u.:g, w4 nes
small surge tank betwesn the and 227 Pressure Gsuge. A water.flled U-
mmuowmwmmm ‘uuw,“"mmuwn
of the diSDATASIE DUMP on the FOCAmETAr. em (12 in) 8 used for the flexible Dag leak-

225 l.u:“.m The nm::f of  cneck
equivalent mn -"“‘”‘“‘” _“"' 228 Vacuum Gsugs. A mercury manom-
‘&“amm&“:ugm‘f;’.‘& evar. or equivalent. of st least 160 T TF
CEnee of 500 to 1008 cm¥/min is suggested. {&w““"“‘”“"m““‘
224 Plexible Bag. Any lesk-free plastic Analysis Orsst Pyrite ans
(e.g.. Tedlar, Myiar. Teflom) or plastic- 1,:.", mumm:: and and "m
bag. r mv..(.n':"v:c an";‘n, dures. foliow tne instructions recsetnErtey
or «q s . ufact uniess
-t with the selectad flow rate and time By the manusacuurer: ocherwise spec-

FLEXISLE TUBING

; ‘10 ANALYZER
FILTER (GLASS wOOL)

SQUEEZE BULS

Figure 3-1. Grab sampung irain.

RATE METER

VALVE

SURGE TANK
AIR-COOLED
CONDENSER

»m.u.:\L \ N |
== b
|'| VALVE f"" -
| : -

: AIGID CONTAINER /} [ @

Figure 3-2. IMSQrENs gal-samonnyg Tan.

EPA STATIONARY SOURCE SAMPLING METHODS
Page 3-1 REV 2 /00



4.2.5 To wnsure compiste asosorption of
the CO. Os or i applcadie, CO. mage re-
esch absorpng soiu-

lutton.)

4.2.6 Repest the analysis until the fol-
lowing critena are met:

4.3.6.1 PFor percent COw repest the ana-
lyticsl procedure unti the resuits of any
tnmmumw!nw:nm&mmo.s
pm:hynlmvnwco-ummm
4.omor(n»ozmwm
-mnco.ulo-mucrecuﬂwd.otnr-
m&Ammmmmmo(
pereent CO, and report the resuits to the

percent.

4.2.6.3 For percent O.. repeat the analyti-
cal procedure until the results of any three
anaiyses differ by no more than (s) 0.3 per-
cent by voiume when O, is lems than 13.0
pereent or (b) 0.2 percent by volume when
O, is grester than or equal to 15.0 percent.
Average Lhe three acceptabie values of per-
ccmo.mmtmmuuwmm

percent. Aversge the three acceptabie
values of percent CO and repore the resuits
to the nearest 0.1 percent.

4.2.7 After the analymis is compieted.
leak-check (mandatory) the Orsat analyzer
once agmn, as described in Section 5. For
the resuits of the analysis to be vaild. the
Orsst analyzer must Dass Chis leak test
before an after the analyss.

Norr Although in most instances only
CO, or O, is required. it is recommended
that both CO, and O, be messured. and that

Section ¢4.4.1 be used t0
validate the analytical dath

4.3 Multi-Point. Integrated Sampling and
Analytical Procedure.

4.3.1 Both the muumum number of sam-
pling points and the sampling pont location
shall be a8 specified in Section 3.3.1 of this
rmethod. The use of fewer pownts than spec-
ried is subject to the approval of the Admun-
LStrator.

4.3.2 Follow the procedurss outlined in
Sections ¢.2.2 through 4.2.7. except for the
folloming: Traverse ail sampling pownts and
sampie at esch pownt for an equal length of
time. Record sampling data as shown in
Fgure 3-3.

4.4 Quality Control Procedures.

441 Data Validation When Both COy
and O, Are Messured. Although in most in-
stances. oniy COy or Oy measurement is re-
thas beth COw
and Oy be measured to provide a check on
the quality of the data. The following qual-
1ty control procedure is sugpested.

Norz Since the metiod for validating the
CO» and Oy analyses 1s based oo combustion
otommdto.ﬂtmhmddﬁumol
zhemmﬂ:hm.mmm
not apply to sources that (1) remove CO, or
O, through processes other tham combus-
tion, (2) add O, (e.g.. oxygen enrichument)
and N, in proportions different from that of
air, (3) add CO, (e.g.. cement or lime kilns),
or (4) have no fuel factor. P, values obtain-
able (e.g., extremely variable waste mix-
tures). This method validates the measured

T ey o2 gn o aiea feasal FUTMS

for sampies coliected dowmstream of most

\ime or limestone flug-gas aesuifunzation
units as r.ntco-uddormumxfom the

using siurry can de g
mtm:a; sifected a0 would rendger the P,
ussf

20.9 - %0
) 8
%CO:
Eq. 3-3
Where:
-.o..?pm O, by volume (dry basis).

% = Pereent CO by volume (dry bass).
23?’0-'&”&: O, by volume 8 asblent air.

thmmm measursbie by
E.!m(s:ou m\mmo.mco.mu-

pefore performing the caiculation for F, a8
follows:

v.co.«un-mo.-%co
7, O8]} = BHOr—0.5 %CO
Where: %CO=Percent CO by volume (dry
basis).
£4.1.2 Compare the calcuisted P, factor

with the expected F, values. The following
tunemymmmmmmmmu

the
and F. {actors (as defined in Method 19) ac-
coraing to the procedure in Method 19 Sec-
tion 5.2.3. Then the F, factor as

follows:
0.209 F,
F.- —
P,
Eq. 34
Sust VO £, rage
Coas .
PP oSSR L Je———— 1.018-1.130
S 1.083-1.230
Qi i
Distions. 1.200=1.413
Aemaun | 1.210=1.370
Ges: |
Neass 1.000-1.838
Progare 1.434~1.508
Suane 1.408-1 583
Woed .+ 1000-1.120
Woos ban } { 1.003-1.130
Calcuiated P, valuss beyond the accepia-

blennc-mmmumummum-
vestigated before sccepting the test resulta.
Por exampie, the strength of the soiutions
in the gas analyzer and the analyzing tech-
nique should be checked by sampling and

air the fuel factor shouid be reviewed and’
verified. An acceptability range of =12 per-
cent is appropnats for the F, faetor of
mixed fuels with variable f{uel ratics. The
levet of the emussion rate reiative to the
compliance ievei should be considered in de-
termuning if a retest 1s appropnate. i.e. if
the messured emismions are much lower or

much than the compiiance limit.
...... ine nd o rant swalid nar a1anifieantly

5. Leak-Chack Procedure for Orsat Anaivaers

Moving an Orsat analyser {requently
causes 1t to leak. Theretore. an Orsat ans-

into 1t. The proceaure for jeax-chiecxing an
Orsat snslyzer I

s.1.1 Brng the liquid level 1n esch D
pctuuawtmn!mmnnmad-
1mmmm¢mendoumenwum

lmmmmnmuusum

greased.
be repiaced. After the analyser & reassem-
bled. the leak-check procedure must be re-
peated.

8. Calculagtions
4.1 Nomenciature.

M,=Dry molecular weight. g/g-mole (1b/1>-
mole).

«, LA = Percent excess alr.

@,CO. = Percent CO, by volume (dry basis).

#,0, = Percent O, by volume (dry basis).

%,C0 = Percent CO by volume (dry basis).

#,N. = Percent N, by volume (dry basis).

0.264 = Ratio of O, to N, in alr, v/v.

0.280 = Molecular weight of N, ar CO. divid-
ed by 100.

0.320 = Molecular weight of O, divided by

100.
0.440 = Molecular weight of CO, divided by
100.

4.2 Percent Excess Air. Calcuiate the per-
cent excess sir (if applicsble), by substitut-

ing the appropriate vaiues of percent O.
CO. and N, (obtauned from Section 4.1.3 or
4.2.4) into Equation 3-1.

% EA=
%,0,-0.5% CO
0.264% No = (%0,-0.5 % CO)

Equsuion 3-1

Nore The eqummmm
mbm:uruuueummoto.m
twm(ud“utmmh
mno(ﬂ.(udommamm-
nmm).mrmo-m'mw
bumunuotﬂ.mpmt(eul.ul.m
nstural gas do not conta
amounts of Ni) or when oxygen sunchment
is used. aiternats methods. subject to ap-
proval of the r. are required.
63 Dnmmwwmﬂummm
3-2ummmmwma
the stack gas
u.-o.«ow.co.uo.:zow.o.u
0.280( %N, + %CO)
Equation 3-2

x 100
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1. Applicability and Principle

1.1 Applicability. This method is being developed for applicability for
the determination of total chrosium (Cr). cadmium (cd), arsenic (As), nickel
(Ni). menganese (Mn), baryllium (Be), copper (Cu), zinc (Zn), lead (Pb),
selenium (Se). phosphorus (P), thallius (T1), silver (Ag), antimony (Sb).
barium (Bs), and mercury (Hg) stack enissions from hazerdous waste incinerators
and similar combusticn processes. This method say also bs used for the
deteraination of particulate emissions folloid.nc the procedures and precautions
described. Modifications to the sample recovery and analysis procedures
described in this protocol for the purpose of determining particulate emissions
may potentially impact the front-half sercury determination.

1.2 Principle. The stack sample is withdrswn isokinetically fros the
source, with particulate emissions collected in the probe and on & heated
filter and gaseous emissions collected in a series of chilled impingers
containing an aquecus solution of dilute nitric scid cosbined with dilute
hydrogen peroxide in each of two impingers, and acidic potassium persanganate
solution in each of two impingers. Sampling train components are recovered and
digested in separate front- and back-half fractions. Materials collected in
the sampling train are digested with acid solutions to dissolve inorganics and
to remove organic constituents that may create analytical interferences. Acid
digestion is performed using conventional Parr® Boab or microwsve digestion
techniques. The nitric acid and hydrogen peroxide impinger solution, the .
acidic potassium persanganate impinger solution, the HCl rinse solution, and
the probe rinse and digested filter solutions are analyzed for mercury by cold
vapor atomic absorption spectroscopy (CVAAS). The nitric acid and hydrogen
peroxide solution and the probe rinse and digested filter solutions of the
train catches are analyzed for Cr, C4, Ni, Mn, Be, Cu, Zn, Pb, Se, P, T1, Ag.
Sb, Ba, and As by inductively coupled argon plassa emission spectroscopy (ICAP)
or atomic absorption spectroscopy (AAS). Graphite furnace atomic absorption
spectroscopy (GFAAS) is used for analysis of antimony, arsenic, cadmium, lead,
selenium, and thallium, if these elemsents require greater analytical
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for the following metsls: Sb (3 ng/al). As (1 ng/sl). Be (0.2 ng/al), Ca (0.2
ng/aL), Cr (1 ng/al), Pb (1 ng/aL), Se (2 ng/al), and T (1 ng/al).

Using (1) the procedures described in this sethod, (2) the analytical
detection limits described in the previous paragraph, (3) a vol_uu of 300 sL.
Fraction 1, for the front half and 150 =L, Fraction 2A, for the back-half
samples, and (&) a stack gas sasple voluse of 1.25 2}, the corresponding in-
~tack method detection limits are presented in Teble A-l and calculated as
shown: -

A:B_D

where: A = snalytical detection limit, ug/ulL.
B = voluse of semple prior to aliquot for analysis, 1
C = stack sasple voluse, dscs (asm3).
D = in-stack detection limit, ug/m3.

Values in Table A-1 sre calculated for the front and back half and/or the tozal
train. ,

To ensure optimum sensitivity in obtaining the sessuresents, the concentra-
tions of mntnnhintb-soluticmmmuuudtoboatlmtmtms
the analytical detection limits. Under certain conditions. and with greater
care in the analytical procedurs, thiscmenmtimmboulouumroxi-
mately three times the snalytical detection limit. In all cases, on at least
one sample (run) in the source test and for each metal analyzed, moutive
snalyses, method of standard additions (MSA), serial dilution, or satrix spike
addition, etc., shall be used to establish the quality of the data.

Actual in-stack method detection limits will be determined based on actual
source ssapling parsseters and analytical results as described above. If
required, the method in-stack detection limits can be sade more sensitive than
those shown in Table A-1 for a specific test by using one or more of the
following options: ’

o A 1-hour sampling run say collect a stack gas saspling voluse of about
1.25 a3. If the sampling time is increased and 5 a’ are collected, the
in-stack method detection limits would be one fourth of the values
shown in Table A-1 (this means that with this change, the method is
four times more sensitive than a i-hour run. Larger sample voluses
(longer runs) would make it even more sensitive).



° mmbothofﬂummmrmwumwmmsmleat the
same time, the resultant improvesents are sultiplicative. For exampie,
where stack gas volume is increased by a factor of five and the total
liquid sample digested voluse of both the front and back halves is
reduced by factor of six, the in-stack method detection limit is
reduced by & factor of thirty (the method is.thirty times more
sensitive). ‘

o Conversely, reducing stack gas sasple voluse snd increasing sample
liquid volume will increase in-stack detection limits (the method would
then be less sensitive). The front-half and back-half samples
(Practions 1A plus and 2A) can be cosbined proportionally (see Section
1.2 of this methodology) prior to snalysis. The resultant liquid
volume (excluding the mercury fractions, which must be snalyzed
separately) is recorded. Combining the sasple as described does not
allow determination (whether front or back half) of where in the train
the sample was captured. The in-stack npt_:hod detection limit then
becomes a single value for all metals except mercury, for which the
contribution of the mercury fractions sust be considered.

o The sbove discussion sssumes no blank correction. Blank corrections
are discussed later in this sethod. . )

2.3 Precision. The precisions (relative standard deviation) for each
setal detected in a method development test at a sewage sludge incinerator, are
as follows: Sb (12,71). As (13.5%). Ba (20.6%), Cd (11.5%), Cr (11.2%), Cu
(11.5%). Pb (11.6%), P (14.6%), Se (15.3%), T1 (12.3%), and Zn (11.8%). The
precision for nickel was 7.7% for another test conducted at a source simulator.
Beryllium, manganese and silver were not detected in the tests; however, based
on the analytical sensitivity of the ICAP for these metals, it is assumed that
their precisions should be similar to those for the other metals, when detected
at similar levels.

2.4 Interferences. Iron can be a spictnl interference during the
snalysis of arsenic, chromium, and cadmium by ICAP. Aluminums can be a spectral
interference during the analysis of arsenic and lead by ICAP. Generally, these
interferences can be reduced by diluting the sample, but this increases the
method detection limit (in-stack detection limit). Refer to EPA Method 6010
(SW-846) or the other analytical methods used for details on potential
interferences for this method. The analyst sust eliminate or reduce
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3.3.1 Volumetric Flasks, 100-mL, 250-aL, and 1000-sL. For preparation of
standards and sample dilution. :

3.3.2 Graduated Cylinders. For preparation of reagents.

3.3.3 Parr® Bombs or Microwave Pressure Relief Vessels with Capping
Station (CEM Corporation model or equivalent).

3.3.4 Beakers and Watchglasses. 250-al beakers for sample digestion with
watchglasses to cover the tops. :

3.3.5 Ring Stands and Clamps. For securing equipsent such as filtration

3.3.6 Filter Funnels. For holding filter pasper.

3.3.7 Whatman 541 Filter Paper (or oquivnl-nc) For filtration of
digested samples. cn e . G e e e :.

3.3.8 Disposable Pasteur P:l.pcu and Bulbs.

3.3.9 Volumetric Pipets. . e

3.3.10 Analytical Balance. Aecuuutowithinblu. _

3.3.11 Microwave or Conventional Oven. For heating ssmples at fixed
power levels or tesperatures. o

3.3.12 Hot Plates.

3.3.13 Atomic Absorption Spectrometer (AAS). Equipped with a background
corrector. . , : .

3.3.13.1 Grasphite Furnace Attachment. With sntisony, arsenic, cadmium,
lead, selenium, thallium, and hollow cathode lamps (HCLs) or electrodeless
discharge lamps (EDLs). Same as EPA SW-846 Methods 7041 (antimony), 7060
(arsenic), 7131 (cadmium), 7421 (lead), 7740 (selenium), and 7841 (thallium).

3.3.13.2 Cold Vapor Mercury Attachment. With a mercury HCL or EDL. The
equipsent needed for the cold vapor mercury attachment includes an air
recirculation pump, a quartz cell, an asrator spparatus, and a heat lamp or
desiccator tube. The heat lamp should be capable of raising the asbient
temperature at the quartz cell by 10°C such that no condensation formss on the
wall of the quartz cell. Same as EPA Method 7470.

3.3.14 Inductively Coupled Argon Plassa Spectrometer. With either a
direct or sequential reader and an alumina torch. Same as EPA Method 6010.

4. Reagents
The complexity of this methodology is such that to obtain reliable results,
the testers (including analysts) should be experienced and knowledgeable in
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of water, and then add carefully with stirring 333 aL of 30 percent H,0,.
Dilute to volume with water. Mix well. The reagent shall contain less than 2
ng/al of each target metal. | -

4.2.2 Acidic Potassium Persanganate (KMnO,) Absorbing Solution, 4 Percent
KMnO, (W/V), 10 Percent H,S0, (V/V). Prepare fresh daily. Mix carefully, with
stirring, 100 mL of concentrated H,SO, into 800 mL of water, and add water-with
stirring to make a volume of 1 'L: this solution is 10 percent H,SO, (v/v).
Dissolve, with stirring, 40 g of KMn0, into 10 percent H,SO, (V/V) and add 10
percent H,SO, (V/V) with stirring to make a volume of 1 L: this is the acidic
potassium permanganate sbsorbing solution. ' Prepare and store in glass bottles
to prevent degradation. ‘The reagent shall contain less than 2 ng/mL of Hg.

Precaution: To prevent autocatalytic decomposition of -the
permanganate solution, filter the solution through Whatman 541
filter paper. Also, due to the potential reaction of the
potassius permanganate with the acid, there may be pressure
buildup in the sample storage bottle: these bottles shall not be
fully filled and shall be vented both to relieve potential excess
pressure and prevent explosion due to prouuro buildup. Venting
is required, but should not allow contamination of the sample; a
No. 70-72 hole drilled in the container cap and Teflon liner has
been used.

4.2.3 Nitric Acid, 0.1 N. A4d with stirring 6.3 sL of concentrated HNO,
(70 percent) to a flask containing spproximately 900 mL of water. Dilute to
1000 aL with water. Mix well. The reagent shall contain less than 2 ng/sL cf
each target metal. | '

4.2.4 Hydrochloric Acid (HCl), 8 N. Make the desired volume of 8N HCl :in
the following proportions. Carefully add with stirring, 690 aL of
concentrated HCl to a flask containing 250 mlL of water. Dilute to 1000 mL with
water. Mix well. The reagent shall contain less than 2 ng/slL of Hg.

4.3 Glassware Clesning Reagents.

§.3.1 Nitric Acid, Concentrated. Fisher ACS grade or equivalent.

4.3.2 Water. To conform to ASTM Specifications D1193-77, Type I1I.

4.3.3 Nitric Acid, 10 Percent (V/V). Add with stirring 500 aL of
concentrated HNO, to a flask containing approximately 4000 al. of water. Dilute
to 5000 nL with water. Mix well. Reagent shall contain less than 2 ng/mlL of
each target metal. '
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- 8.4.31 AAS Grade Al Standard, 1000 ug/alL.

4.4.32 AAS Grade Fe Standard, 1000 ug/sL.

4.4.33 The metals standards may also be made from solid chemicals as
described in EPA Method 200.7. EPA SW-846 Method 7470 or Standard Methods for
the Analysis of Weter snd Wastewater, 15th Edition, Method 303F should be
referred to for additional inforsation on mercury standards.

4.4.3% Mercury Standards and Quality Control Samples. Prepare fresh
weekly a 10 ug/mlL intermsediate mercury standard by adding 5 sl of 1000 ug/aL
mercury stock solution to a 500-slL volusetric flask; dilute with stirring to
500 aL by first carefully adding 20 aL of 15 percent HNO, and then adding
water to the 500-sl volume. MNix well. Prepare s 200 ng/mL working mercury
standard solution fresh daily: add S =L of"th; 10 ug/al intersediate standard
to a 250-smL volumetric flask and dilute to 250 sl with 5 sl of 4 percent KMnO,,
S uL of 15 percent HNO,, and then water. MNix well. At least six separate
aliquots of the working sercury standard solution should be used to prepare the
standard curve. These aliquots should contain 0.0, 1.0, 2.0, 3.0, 4.0, and 5.0
al of the working standard solution containing 0, 200, 400, 600, 800, and 1000
ng sercury, respectively. Quality control samples should be prepared by making
a separate 10 ug/al standard and diluting until in the range of the
calibration. :

4.4.35 ICAP Standards and Quality Control Samples. Calibration standards
for ICAP analysis can be combined into four different mixed standard solutions
as shown below. -

MIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS

Solution — Elesents
I As, Be, C4, Mn, Pb, Se, In
1I Ba, Cu, Fe
111 Al, Cr, Ni
v Ag, P, Sb, T1

Prepare these standards by combining and diluting the sppropriate volumes of
the 1000 ug/slL solutions with § percent nitric acid. A minisum of one stan-
dard and a blank can bs used to form each calibration curve. However, a
separate quality control sasple spiked with known amounts of the target metals
in quantities in the midrange of the calibration curve should be prepared.
Suggested standard levels are 25 ug/ml for AL, Cr and Pb, 15 ug/mL for Fe, and
10 ug/aL for the resaining elements. Standards containing less than 1 ug/alL of
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Method 5, Section 4.1.1, sxcept that, unless particulate esmissions are to be
deterained, the filter need not be desiccated or weighed. All sampling train
glassvare should £irst be rinsed with hot tep water and then washed in hot
soapy water. Next, glassware should be rinsed three times with tap water,
followed by three additional rinses with water. All glassware should then te
soaksd in a 10 percent (V/V) nitric acid solution for s ainimum of 4 hours,
rinsed three times with watsr, rinsed a final time with acetone, and allowed
to air dry. mnmmmumtmuenmoccurshwldu
covered until the sampling train is assesbled for sampling.

5.1.2 Preliminary Determinations. Sase as Method 5, Section 4.1.2.

5.1.3 Preperation of Sampling Train. Pol}ou the same genersal procedures
given in Method 5, Section 4.1.3, except place 100 sl of the nitric
acid/hydrogen peroxide solution (Section 4.2.1) in each of the two HNO, /H, 0,
impingers as shown in Figure A-1 (normally the second and third ispingers),
place 100 =L of the acidic potassius persanganate absorbing solution (Section
4.2.2) in each of the two persanganate impingers as shown in Figure A-1, and
transfer approximately 200 to 300 g of preweighed silica gel from its container
to the last impinger. Alternatively, the silica gel may be weighed directly in
the impinger just prior to train assesbly.

s.veulop:ionlmavau-bhwtbommbuodcnthonuplm
requirements and conditions. The use of an empty first impinger can be
eliminated if the moisture to be collected in the impingers will be less than
approximately 100 mL. If necessary, use as applicable to this methodology the
procedure described in Section 7.1.1 of EPA Method 101A, 40 CFR Part 61,
Appendix B, to maintain the desired color in the last persanganate impinger.

Retain for reagent blanks volumes of the nitric acid/hydrogen peroxide
solution per Section 5.2.9 of this method and of the acidic potassium
persanganate solution per Section 5.2.10. These reagent blanks should be
labeled and analyzed as described in Section 7. Set up the saspling train as
shown in Figure A-1, or if mercury analysis is not to be perforsed in the
train, then it should be modified by removing the three impingers which are the
two permanganate impingers and the impinger preceding the permanganate
impingers. If necessary to ensure leak-free saspling train connections, Teflon
tape or other non-contaminating material should be used instead of silicone
grease to prevent contamination.
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stirring into Container No. 1.A. Analyse the HCl rinse
separately by carefully diluting with stirring the contents
of Container No. 1.A. to 500 sl with deionized distilled
water. Pilter (if necessary) through Whatsan 40 filter
paper, and then analyze for mercury according to Section 7.4,
mzm:mm«:smu-mormn. Prepare
and snalyze a water diluted blank 8 N HCL sasple by using the
same procedure as that used by Container No. 1.A., except add
5 al of 8 N HC1 with stirring to 40 al of water, and then
dilute to 100 sl with water. Then analyze as instructed for
the sample from Container No. 1.A. Because the previous
separate persanganate solution rinse (Section 7.2.1) and
water rinse (as modified in these guidelines) have the
capability to recover a very high percentage of the mercury
from the perssnganate impingers. the ssount of sercury in the
HC1 rinse in Container No. 1.A. may be very small, possibly
even insignificantly small. However, add the total of any
mercury analyzed and calculated for the HCl rinse sample
Container No. 1.A. to that calculated from the mercury sasple
from Section 7.3.2 which contains the separate permanganate
rinse (and water rinse as modified herein) for calculation of
the total sample mercury concentrstion.)]

5.1.4 Leak-Check Procedures. Follow the leak-check procedures given in
Method 5, Section 4.1.8.1 (Pretest Leak-Check), Section 4.1.4.2 (Leak-Checks
During the Sample Run), and Section 4.1.4.3 (Post-Test Leak~-Checks) .

5.1.5 Sampling Train Operation. Follow the procedures given in Method 5,
Section 4.1.5. For each run, record the data required on a data shest such as
the ome shown in Figure 5-2 of Method 5.

5.1.6 Calculation of Percent Isokinetic. Same as Method 5. Section 4.1.6.

5.2 Sample Recovery. Begin cleanup procedures as soon as the probe is
resoved from the stack at the end of a sampling period.

The probe should be allowed to cool prior to sample recovery. When it can
be safely handled, wipe off all external psrticulate matter near the tip of
the probe nozzle and place a rinsed, non-contaminating cap over the probe
nozzle to prevent losing or gaining particulate matter. Do not cap the probe
tip tightly while the sampling train is cooling. This norsally causes a vacuum
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and particulate matter have been collected in the sample container, tighten the
1id on the sample containsr 80 that acetons will not leak out when it is
shipped to the laboratory. Mark the height of the fluid level to determine
whether 6:' not leakage occurred during transport. Label the container clogrly
to identify its contents.: : :

5.2.3 Container No. 3 (Probe Rinse). Kesep the probe assesbly clean and
free from contamination as described in Section 5.2.2 of this sethod during the
0.1 N nitric scid rinse described below. Rinse the probe nozzle and fitting.
probe liner, and front half of the filter holder thoroughly with 100 mL of 0.1
N nitric scid and place the wash into a sample storage container. Note: The
use of exactly 100 sL is' necessary for the Mt blank correction
procedures. Perfors the rinses as spplicsble ma generally s described in
Method 12, Section 5.2.2. fRecord the voluse of the combined rinse. Mark the
height of the fluid level on the outside of the storage container and use this
sark to determine if leakage occurs during transport. Seal the container and
clearly label the contents.: Finally, rinse the nozzle, probe liner, and front
half of the filter holder with water followed by acetone and discard these
rinses. : :

5.2.4 Container No. 4 (Impingers 1 through 3, HNO,/H,0, Impingers and

 Moisture Knockout Impinger, when used, Contents and Rinses). Due to the

potentially large quantity of liquid involved, the tester may place the
ispinger solutions fros ispingers 1 through 3 in more then one container.
Measure the liquid in the first three impingers volumetrically to within 0.5 alL
using a graduated cylinder. Record the volumss of liquid present. This
inforsation is required to calculate the moisture content of the saspled flue
gas. Clean each of the first three impingers, the filter support, the back
half of the filter housing, and connecting glassware by thoroughly rinsing with
100 =L of 0.1 N nitric acid using the procedure as applicable and generally as
described in Method 12, Section 5.2.4. Note: The use of exactly 100 aL of 0.1
N nitric acid rinse is necessary for the subsequent blank correction
procedures. Combine the rinses and impinger solutions, measure and record the
volume. nukthom‘htofthonuidlmlmth-ouumofmconm to
dounimiflomoccuudurinlcrmmrt. s.nthocontdmrandclmly
label the contents. .

5.2.5 Container Nos. 5A, 5B, and 5C. 5A (0.1 N HNO,), 5B (KMnO,/H,SO,
absorbing solution), and 5C (8 N HC1 rinse and dilution). (As described
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ispinger on its -muumumitwmtmwl contacts all inside

surfaces. Uuntotdofnnlyﬁnbotalmlfor rinsing both persangsnate
impingers cosbined. Rinse the first impinger, then pour the actual rinse used
for the first impinger iato the second ispinger for its rinse. Finally, pous

" the 25 uL of 8 N HCl1 rinse carefully with stirring into Container No. 5C. Mark

thshcuhtofmriuidlmlmthcwuidoofﬂubotuowdcurnm:Lt

' ieukue occurs during transport. -

5.2.6 Container No. 6 (Silica Gel). Note the color of the indicating
gilica gel toO determine whether it has been completely spent and sake a
notation of its condition. Transfer the silica gel from {ts impinger to its
original container and sesl. mmurwmnfmmltopwrthesuicu
gel and a rubber policessn to resove the silicé gel from the impinger. The
small amount of particles that say sdhere to the impinger wall need not be
removed. Do not use water or other liquids to transfer the silica gel since
weight gained in the silica gel impinger is used for moisture calculations.
Alternatively, if & balance is available in the field, record the weight of
the spent silica gel (or silica gel plus impinger) to the nearest 0.5 8-

5.2.7 Container No. 7 (Acetone Blank). If particulate emissions are to be
determined, at least once. during each field test, place & 100-sL portion of the
ncetmmdinthomhucovoryprocus into a labeled container for use in
the front-half field reagent blank. Seal the container. ,

5.2.8 Container No. 8a (0.1 N Nitric Acid Blank). At least once during
each field test, place 300 sl of the 0.1 N nitric acid solution used in the
sample recovery précus into a lsbeled container for use in the front-half and
pack-half field reagent blanks. Seal the container. Container No. 8B (water
blank). At least once during each field test, place 100 sL of the water used
in the ssmple recovery process into a labeled Container No. 8B. Seal the .
container. _

5.2.9 Container No. 9 (5% Nitric Acid/10% Hydrogen Peroxide Blank). At
least once during each field test, place 200 =L of the 5% nitric acid/10% .
hydrogen peroxide solution used as the nitric acid impinger reagent into &
labeled container for use in the back-half field reagent blank. Seal the
container.

5.2.10 Container No. 10 (Acidified Potassius Persanganate Blank). At
jeast once during each field test, place 100 sl of the acidified potassiua
persanganate solution used as the impinger solution and in the sample recovery
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solution to within 0.1 sL. Quantitatively resove & 50-aL aliquot and label =s
Fraction 1B. mimmzso—-hmwummu. Fraction 1A is
used for ICAP or AAS analysis. Fraction 1B is used for the deteramination of
front-half mercury. _

5.3.4 Container No. b (Ispingers 1-3). MNeasure and record the total vol-
use of this sample (Frection 2) to within 0.5 aL. Remove & 75~ to 100-aL
aliquot for mercury snalysis and label as Fraction 2B. Label the resaining
portion of Container No. 4 as aliquot Frection 2A. Aliquot Fraction 2A defines
uwvolmoofzagr_;ggtoduuum. mofniqmttmucnuuumud to
produce concentrated Fraction 2A. Concentrated Fraction 2A defines the volume
orzng_rgc_gdimucauuchunondly 150 =L. mlymmmtd?muona
is analyzed for metals (except that it is not .nnlynd for mercury). The
Fraction 2B aliquot should be prepared and snalyzed for sercury &8 described in
Section 5.4.3. Aliquot Fraction 2A shall be pH 2 or lower. If necessary, use
concentrated nitric acid by careful sddition and stirring to lower aliquot
Fraction 2A to pH 2. m-mlo.bouldborinudintonbnkorvithnmmd
the besksr should be covered with a ribbed watchglass. The sample volume should
bouduadto.ppmmulyzowbyhunnCmnbotpuuulmwn
just below boiling. Then follow either of the digestion procedures described in
Sections 5.3.4.1 and 5.3.4.2, below.

5.3.4.1 Conventional Digestion Procedure. Add 30 sl of 50 percent nitric
acid and heat fmmemthphutojutbolwboimc. Add 10 sL of
Spercenthydmmpcmamdmt for 10 more minutes. Add 50 sl of hot
water and heat the sssple for an additicnal 20 minutes. Cool, filter the
sample, and dilute to 150 alL (or the appropriate voluse for the expected metals
concentrations) with water. This dilution is concentrated Fraction 2A. Measure
and record the volume of the Fraction 2A solution to within 0.1 sL.

5.3.4.2 MNicrowave Digestion Procedurs. Add 10 =L of 50 percent nitric
acid and heat for 6 minutes in intervals of 1 to 2 minutes at 600 Watts. Allow
the sasple to cool. AddiO-Lomethcmd«mdmtforz
sore minutes. Mdsoll.othotnurmdmt for an sdditional 5 minutes.
Cool, filter the sample, and dilute to 150 alL (or the appropriate voluse for the
expected metals concentrations) with water. This dilution is concentrated
Fraction 2A. Messure and record the volume of the Fraction 2A solution to
within 0.1 =uL. i
" Note: All microvave hesting times given are approximate and are
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5.4.1 ICAP Analysis. Fraction 1A and Fraction 2A are analyzed by ICAP
using EPA Sw-846 Method 6010 or Method 200.7 (40 CFR 136, Appendix ).
Calibrate the ICAP, and set up an analysis progras &8s described in Method 6010
or Method 200.7.  The quality control procedures described in Section 7.3.1 cf
this sethod shall be followed. Recosmended wavelengths for use in the analysis
are listed below. : -

-

; Alusinus . o .215

. . Antimony . . 206.833

- Arsenic ' : 193.696
Barium - - 4%5.803
Beryllium . 313.0“2
Cedmium . 226.
Chromivm _ 267.716
Iron : 259.940
Lead C 0 220.353
Manganese 257.610
Nickel . 231.604
Phosphorous 214.914
Selenium : . 196.026
Silver 328.068
Thallium 190.36"
Zinc 213.856

The wavelengths listed are nco-aﬂid because of their sensitivity and overall
acceptance. Other wavelengths say be substituted if they can provide the
needed sensitivity and are treated with the same corrective techniques for
spectral interference. _ .

Initially, analyze all sasples for the desired target setals (except
mercury) plus iron and aluminus. If iron and aluminus are present in the
sample, thosmlouyhavotobodiluud-othatuchormdmuuatu
concentration of less than 50 ppm to reduce their spectral interferences on
arsenic, cadmium, chroaium, and lead.

Note: When snalyzing sasples in a hydrofluoric acid matrix, an

alumina torch should be used; since all front-half sasplss will

contain hydrofluoric acid, use an alumina torch.

5.4.2 AAS by Direct Aspiration and/or Graphite Furnace. If analysis of
setals in Fraction 1A and Fraction 2A using graphite furnace or direct
aspiration AAS is desired, Table A-2 should be used to detersine which
techniques and sethods should be applied for each target metal. Table A-2
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6. Calibration : .

Maintain a laboratory log of all calibrstions.

6.1 Sampling Train Calibratiom. Calibrate the ssspling train components
according to the md_tclud sections of Method 5: Probe Nozzle (Section 5.1);
Pitot Tube (Section 5.2); MNetering Systea (Section 5.3); Probe Heater (Section
5.4); Temperature Gsuges (Secticn 5.5): Leak-Check of the Netering Systes
(Section 5.6): snd Baroseter (Section 5.7).

6.2 Inductively Coupled Argon Plassa Spectroseter Calibration. ‘Prepare

standards as outlined in Section 4.4. Profile and calibrate the instrument

according to the instrusent manufscturer's recommended procedures using the
above standards. The_instrusent calibration should be checked once per hour.
If the instrusent does not reproduce the concentrations of the standard within
10 percent, the cosplete calibration procedures should be perforsed.

6.3 Atomic Absorption Spectroseter - Direct Aspiration, Grephite Furnace
and Cold Vapor Mercury Analyses. mm-wumuwmsoeum
4.4. Calibrate the spectrometer using these p standards. Calibration
procedures are also outlined in the EPA methods referred to in Table A-2 and in
SW-846 Method 7470 or Standard Nethods for Mater snd Wastewater. 15th Bdition,
MNethod 303F (for mercury). uehstmdmcummldhmmmuaumd
the mean values used to cslculate the calibration line. The instrusent should
be recalibrated approxisatsly once every 10 to 12 samples.

7. Quality Control

Container Numbers 7 through 12 produced previcusly in Sections 5.2.7 through
5.2.12, respectively, shall be processed, digested, and analysed as follows.
Digest and process one of the. filters from Container No. 12 per Section 5.3.2.
100 aL from Container No. 7 per Section 5.3.2, and 100 =L from Containar No. 8A
per Section 5.3.3. This produces Fraction Blank 1A and Fraction Blank iB fros
Fraction Blank 1. [If desired, the other two filters may be digested separately
according to Sectiom 5.3.1, diluted separatsly to 300 uL each, and analyzed
separately to produce a blank value for each of the two sdditional filters. If
these analyses are perforsed, Mwinmmddiumdvdm for each
ofmcuonalmkmmdrucuonunk 1B. mmmmnmum‘m
will be calculated as three values of N, in Equation 3 of Section 8.4.3, then
th.thmvalmshdlbotoullodmddividodby3tob-contblvdml,” to
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(must be within 25% of calibration), and one duﬁlicau analysis (must be within
10X of average or repeat all snalyses).

be snalyzed in duplicate. Perfors a matrix spike on at least one front-half
sample and one back-half sample or one comsbined sasple. If recoveries of less
mﬁmtorﬂmmmmtmobm for the satrix spike,
analyze esch sasple by the sethod of sdditions. A quality control sasple should
bomdyzdtodnckehmofmanmm-m. The results
sust be within 10% or the calibration repeated.

7.3.3 Cold Vapor AAS Analysis for Nercury.' ‘All samples should be snalyzed
in duplicate. A quality control sample should be analyzed to check the accuracy
of the calibration standards (within 15% or repeat calibration). Perfors a
satrix spike on one ssmple from the nitric impinger portion (must be within 25%
or samples sust be snalyzed by the method of standard additions). Additional
informaticn on quality control can be obtained from EPA SW-846 Nethod 7470 or in

Standard Methods for Water and Wastewster, 15th Baition, Method 303F.

8. Calculations : : : :
8.1 Dry Gas Voluss. Using the data from this test, calculate Vg, ,.q)+ the

dry gas sample voluse at standard conditions as outlined in Section 6.3 of
Method 5.

8.2 Volume of Water Vapor and Moisture Content. Using the data obtained
from this test. calculats the volume of water vepor V,(erq) 804 the moisture
content B, of the stack gas. Use Equations 5-2 and 5-3 of Nethod 5.

8.3 Stack Gas Velocity. Using the data from this test and Equation 2-9 of
Nethod 2, calculate the average stack gas velocity.

8.4 Metals (Except Mercury) in Source Sample.

8.4.1 Fraction 1A, Front Half, Netals (except Hg). Calculats separstely
thcnmmtofo.ehntdeouocudmmloftMmiMMucmmo
following equation:

.l’l . c.l r‘ vcol-.x Eq. 1¢

*If Fractions 1A and 2A are combined, proportional aliquots sust be used.
Appropriate changes must be asde in Equations 1-3 to reflect this approach.
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Note: If the measured blank value for the front half (m,,, ) is

umWOOtoAu;[whanu‘.qudstbovdmdcmmd
by sultiplying 1.4 ug per square inch (1. 4 ug/in.2?) times the
actual area in square inches (in.?) of the filter used in the
enission sample], m,,, may be used to correct the emission sample
value (m,,);: if m,,, M A ug, the grester of the two
following values (either I. or II.) may be used:

I. A ug, or T

II1. the lesser of (a) Bepye OF (b) 5 percent of »,, .

If the measured blank value for the back half (m,,,) is in
the range 0.0 to 1 ug, n“.mbomodtocomctthcniuicn
sample value (m,,): 1if m,,, exceeds 1 ug, the greater of the two
following values say be used: 1 ug or 5 percent of m,,,.

8.5 Mercury in Source Sample.
8.5.1 Fraction 1B, Front Half, Hg. Calculate the asount of mercury

collected in the froat half, Fraction 1, of the sampling train using the
following equation:

v

seln.,1

n‘tl . —n'—.' x v-oln.x :q' 4

vfll

Hg,, = total mass of mercury collected in the front half of the sampling

train (Fraction 1), ug.

quantity of sercury in analyzed sasple, ug.

total volume of digested sample solution (Fraction 1), sL.
V.;, = volume of Fraction 1B snalyzed, =ul. See the following Note.

Note: V,,, is the actual smount of Fraction 1B analyzed. For
example, if 1 mL of Fraction 1B were diluted to 100 aL to bring
1t1ntothopmormnlyt1cdrmp.md1ﬂofﬂu100-ll.
dilution were analyzed, V,,, would be 0.01.

Q.

8.5.2

Fraction 2B and Fractions 3A, 3B, and 3C, Back Half, Hg. Calculate

the amount of mercury collected in Fractions 2 using Equation 5 and in
Fractions 3A, 3B, and 3C using Equation 6. Calculate the total amount of
mercury collected in the back half of the sampling train using Equation 7.
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where: .

-totnmoornrcuryconoeuduunmmw. ug.
Hg,,, ®= blank correction valus for mass of mercury detected in front-half

field reagent blank, ug. .
Hg,,, = blank correction valus for mass of mercury detected in back

<half field reagent blanks, ug.

Nots: If the total of the seasured blank values (Hg.,, * Hgy 0y )
is in the range of O to 6 ug, then the total may be used to
correct the emission sasple value (Hg., ¢ Hg,,): if it exceeds 6
ug. the greater of the following two values say be used: 6 ug or
5 percent of the emission sample value (Hg,, * HE»):

8.6 Metal Concentration of Stack Gas. .Calculate each setal separately for
the cadmium, total chromiums, arsenic, nicksl, w. beryllium, copper,
lead, phosphorus, thallium, silver, barium, zinc, seleniun, antimony, and
mercury concentrations in the stack gas (dry basis, adjusted to standard
conditions) as follows:

co . Kl (ut/v-(otl)) Eq.9
where:
C, = concentrstion of esch metal in the stack gas, mg/dscs.
K, = 10"} ug/ug.
N = total mass of each metal collected in the sampling train, ug;

(substitute Hg, for M, for the mercury calculation). ,
Vi(ere) ® Volume of gas sasple as measured by the dry gas meter, corrected
to dry standard conditions, dscm.

8.7 Isokinetic Variation and Acceptable Results. Same as Method 5,
Sections 6.11 snd 6.12, respectively. '
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