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

October 16, 1991
MEMORANDUM

TO: Chief
Bureau of Enforcement Operations

FROM: Edward Choromanski, Chief
Bureau of Technical Services

SUBJECT: camden County Energy Recovery Associates
Camden, New Jersey
Stack Emission 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 August 27, 1991 on Unit No. 1. The purpose of these
tests was to quantify the emissions of lead from Unit No. 1 to the
atmosphere.

Richelle Burkeen reviewed the final test report. Her review
indicates that the test report submittal contained the emission test
results for only two test runs. The results of the third test were
not provided due to a quality control problem attributed to improper
labeling of the inlet or outlet filter samples between the testing
contractor (Entropy) and the sub-contracted laboratory.

The results of the outlet lead tests indicate that they were
below the detectable limit. Based on the detection limit of lead,
the source would have been within the permit allowable emission
standard. The source was below the detection limit therefore, the
outlet lead emission rate reported by Ms. Burkeen are conservative.

Although only the results of two test runs for lead were
reported, I recommend that we accept these results. There will be at
least 10 more monthly lead test programs which will be conducted to
insure compliance with the permit standard.

c William O'Sullivan
Don Patterson
Iclal Atay
Chuck DeWeese

Scott Hawthorne '
Richelle Burkeen /New Jerseyisan Equal Opportunity Employer g
Recycied Paper ,



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

October 12, 1991

MEMORANDUM

TO: Edward Choromanski

FROM: Richelle Burkeenm

SUBJECT: Camden County Energy Recovery Associates
Monthly Lead Tests
Camden, New Jersey
APC Plant ID No. 50617
NJ Stack No. 001
P/CT No. 083668

on August 27, 1991, monthly lead tests were conducted at the
above referenced facility. Sampling was performed at the inlet and
outlet of Unit No. 1. Three concurrent sets of metal runs were
conducted to determine lead emissions and removal efficiencies.

It should be noted that an inconsistency existed between the
testing company's on site sample recovery description (which
described the filter clean) and the laboratory's analytical
documentation (which described the filter dirty) for the outlet
filter for run three. It is believed by the facility and the testing
company that the inlet filter was analyzed as the outlet filter,
resulting in suspect outlet emissions. Because of this, Entropy
Environmentalists Inc. did not report outlet emissions for run
three. The results that were reported are as follows.

New Jersey is an Equal Opportunity Employer n

Recycled Paper v




EMISSIONS

Run 1 Run 2 Run 3 Allowable
INLET
Lead
ug/DSCM 17,907 25,139 21,579
1b/hr 3.05 4.24 4.03
OUTLET
Lead
ug/DSCM <8.70 <8.52 -
1b/hr x10°°3 <1.55 <1.55 - 80
DRE % 99.95 99.96
OPERATING DATA
Run 1 Run 2 Run 3
Avg. Furnace Temp.
(°F) 1169 1173 1184
Economizer Outlet
Gas Temp.
(°F) 464 467 473
Feedwater Flow
(1b/hr) 90,368 89,856 91,162
Feedwater Pressure
(psig) 1093 1093 1183
Lime Slurry Flow
(gpm) 10.7 10.2 8.8
Lime Slurry pH
(pH) 7.0 7.0 7.0
Ooxygen
(%) 8.0 8.4 8.4
Opacity
(%) 0.07 0.24 0.21

In addition to the above process data, 325.5 tons of waste was

charged for the day of the tests.



Technical Services review of the raw data supplied indicates
substantially the same results. The results indicate that the two
outlet emissions that were reported are below the permit allowable of
0.08 1b/hr. In addition to the emissions, the removal efficiency of
Unit No. 1 was approximately 99.96%.

Although the reported emissions were within the permit allowable,
it is noted that permit condition 8(b) was not met. This
requirement specifies that a minimum of three successive l-hour test
runs should be conducted monthly.



CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

PERRYVILLE CORPORATE PARK + CLINTON, NEW JERSEY 08809-4000 + PHONE 201-730-4000

GENERAL PARTNERS

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

CAMDEN RESOURCE RECOVERY FACILITY

I certify under penalty of law that the information provided in this document is true,
accurate and complete. Iam aware that there are significant civil and criminal penalties,

including fines or imprisonment or both, for submitting false, inaccurate or incomplete
information.

8.0, St

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

Ocrocer <2,/%29/
(Date)

A PARTNERSHIP OF SUBSIDIARIES OF FOSTER WHEELER POWER SYSTEMS INC.



. REPORT CERTIFICATION

SUBMITTAL DATE
October 2, 1991

The project was carried out under my direction and supervision. To the best

of my knowledge, the data presented in this report ig accurate and complete.

Signature %\%ﬁ/

Allan F. Lowe

Project Manager
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INTRODUCTION

1.1 Outline of Test Program. This report covers stationary source sampling

performed on August 27, 1991 at the Unit No. 1 SDA inlet and stack. Three sets

of concurrent EPA MMTL runs were conducted to determine the lead emissions and

removal efficiencies.
TABLE 1-1
UNIT NO. 1 TEST LOG

Sampl ing Emissions Sawpling = - - - -~

Location Messyred Method S S

SDA Inlet Carbon Dioxide EPA 3 1-1-M3-1
’ and Oxygen

Lead EPA MMTL 1-1-MMTL-1

Stack Carbon Dioxide EPA 3 1-5-M3-1
and Oxygen

Lead EPA MMTL 1-S-MMTL-1

Run Numbers
- - - - Repetition - - - - - - - -
1-1-03-2 1-1-u3-3
1-1-MMTL-2 1-1-MMTL-3
1-8-M3-2 1-8-M3-3
1-S-MMTL-2 1-S-MMTL-3

1.2 Test Participants. Table 1-2 lists the personnel involved in the test

program.
TABLE 1-2
TEST PARTICIPANTS

Camden County
Rescurce Recovery Facility

New Jersey State Department
of Environmental Protection

Entropy Environmentalists Inc.

Steve Warlick
Test Coordinator

Richelle Burkeen
Test Observer

Leslie C. Murray
Project Manager

W. Todd Langdon
Sampling Team Leader

William E. Morgan
Sampling Team Leader

Eric C. Swope
Engineering Technician

Lauren A. Sherwood
Laboratory Technician



SUMMARY OF RESULTS

2.1 Presentation. Table 2-1 presents the lead emission rates,
concentrations, and removal efficiencies. Tables 2-2 and 2-3 are run-by-run
tests summaries for the testing conducted at the SDA inlet and stack,
respectively. Detailed test results are presented in Appendix A; field data is
given in Appendix B; and analytical data is provided in Appendix C.

2.2 Lead Results, Run 1-S-MMTL-3. The analytical result for run 1-8=-MMTL-3
is significantly greater than those for runs 1-S-MMTL-1 and 1-S-MMTL-2. An
inconsistency exists between Entropy's onsite sample recovery and sample
appearance documentation (which describes the stack filter as clean) and the
subcontracted laboratory's analytical documentation (which describes the stack
filter as dirty). Because more than one filter was used for each inlet run, it
is possible that an inlet filter was analyzed instead of the stack filter. Due
to these factors, the analytical results for run 1-S-MMTL-3 are highly suspect.
No emission rate or concentration for the run appear in this report and a two-run

average is presented.

TABLE 2-1
EMISSION RATES, CONCENTRATIONS, AND REMOVAL EFFICIENCIES
Unit No. 3

--------- Repetition --=-=====-
S S — —_— Average

Emission Rate, lb/hr
SDA Inlet 3.05 4.24 4.03 3.77
Stack < 0.00155 < 0.00155 - - < 0.00155

Concentration, ug/DSCM

SDA Inlet 17,907 25,139 21,579 21,542
Stack < 8.70 < 8.52 - - < 8.61
Removal Efficiency, & * > 99.95 > 99.96 -- > 99.96

(1b/hrigpa Inlet — [1P/hrlstack

* Removal Efficiency = 100 x
[1b/hrigpa Inlet

ENTROPY



TABLE 2-2
LEAD TESTS SUMMARY

Unit No. 1 Spray Dryer Absorber Inlet

1-1-MMTL-1 1-1-MMTL-2 1-1-MMTL-3 Average
Run Date 8/27/91 8727/ 8/2T/N
Run Start Time 0830 1150 1620
Run Finigh Time 1059 1454 1954
Test Train Parameters:
Volume Of Dry Gas Sample, SCF * 71.776 65.557 76.908
Percent Isokinetic: 100.4 99.0 98.8
Flue Gas Parameters:
€o,, Percent By Volume, Dry 9.5 8.5 8.7 8.9
0,, Percent By Volume, Dry 9.7 10.6 10.3 10.2
Temperature, °F 420 423 429 424
Air Flow Rate, Dry SCFM * 45,515 45,055 49,885 46,818
Air Flow Rate, Wet ACFM 91,017 89,219 99,789 93,342
Excess Air, Percent 83 99 93 92
Lead: ’
Concentration, ug/DSCM * 17,907 25,139 21,579 21,542
Emission Rate, lb/hr 3.05 4.24 4.03 3.7

* &8° F ¢ 20° C) -- 29.92 Inches of Mercury (Ng)

ENTROPY



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
02, percent 8y Volume, Dry
Temperature, °F

Air Flow Rate, Dry SCFM *
Air Flow Rate, Wet ACFM

Excess Air, Percent

Lead:

Concentration, ug/DSCM *

Emission Rate, lb/hr

TABLE 2-3

LEAD TESTS SUMMARY

Unit No. 1 Stack

1-S-MMTL-1  1-S-MMTL-2
8/27/91 8/27/91
0830 1150

1058 1451

81.163 82.863
100.9 101.0

8.5 8.4

10.9 10.5

260 261

47,683 48,622
80,336 81,798

105 9

< 8.70 < 8.52
< 0.00155 <  0.00155

* §8° F ( 20° C) -- 29.92 Inches of Mercury (Hg)
< lIndicates the value is below the detection limit.

ENTROPY
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Average

8.5

10.7

261

48,153

81,067

1L

8.61

0.00155



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 SO, NO,, Oy, and
opacity in the stacks. 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 dusting. 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

gcreen is landfilled by truck.

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

passage of flue gases exhausted from the boiler.

3.3 Operation During Testing. Detailed process data supplied by Camden
County Resource Recovery Faci}ity is presented in Appendix E.
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4-1

SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. All sampling and analytical procedures 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. pDetailed descriptions of the

procedures are provided in Appendix F.

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

Figure 4-2.
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 vere 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 Method 3.

sample Collectjon. A stainless steel probe and a peristaltic 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 Analvsis. 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, and excess air.

(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 lead emissione testing discussed in the following section.

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

sample Collection. 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 gquartz filter maintained at a temperature of 248°F x 25°F. The first
impinger was empty, the second and third impingers each contained 100 mL of 5%
nitric acid (HNO3)/10% hydrogen peroxide (H02) and the fourth contained
preweighed silica gel. Each run was a minimum of two hours 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 ten minutes,
resulting in net run times of 120 minutes.

sample Recovery. A Teflon 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 bottles, weighed, the weights recorded on
the labels, and the liquid levels 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 collected 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
mL of 0.1N HNO; into a cleanup jar followed by rinsing with distilled, deionized
(DI) water into a second 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 HNO; into the separate jar.

Sample Analyseg. The fronthalf HNO; rinse was evaporated to near dryness in
a Teflon beaker. The filter, loose particulate, 3 mL of concentrated HNO3, and 5
mlL 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 HNOj, the reagent and impinger rinses

were evaporated to near dryness in a Teflon beaker on a hotplate. After cooling,

ENTROPY




3 mL of concentrated HNO3 and 5 mL of concentrated HF were added to the beaker
and the sample was fumed on a hotplate to destroy organic residue. The prepared
filter and HNO3/H303 reagent samples were combined, brought to a final volume of
100 mL with 10% HNO3, and analyzed for lead with a Perkin Elmer 3030 atomic
absorption analyzer using SW-846 Method 7420. Duplicate metals analyses were

performed for approximately 33% of the emissions samples.

4.5 Equipment Calibration. Pertinent calibration data are provided in

Appendix D.



QUALITY ASSURANCE/QUALITY CONTROL

5.1 General. Entropy Environmentalists Inc. (EEI) 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

L T N N

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 freguency 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 meters, 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 oquipmont

calibration.
TABLE 5-1
IN-HOUSE EQUIPMENT CALIBRATION
Calibration Method Corrective
Apperstus And Freguency specifications ~Action
T H Standards contained in Coefficient of 0.84 Refurbish or
Pitot Tubes EPA Method 2. s 0.02 recal ibrate.

Visuat inspection prior
to ohilum to test site

n or to easch
day © .rtuﬁnu

(continued next page)
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Manometers

Magnehel ic
Gauges

Thermometers
-impinger
-Dry Gas

Neter
-Filter Box

Thermocouple/
Potentiometer

Dry Gas Meter
Orifice

Dry Gas Meter
Transfer
Standard

Barometer

Probe
Nozzle

5.3 Sample Processing.

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

Calibration Method
—And Erequency

Lesk checked before and .
after each field use.

lnithl lr cllibratod

After each field use

checked against inetined

menometer 8t average
settings encountered

mrim testing.

gwchut and prior to
field un, uix

-rwry in-glass
tinrn-l er.

After purchase. 3-point
(ia beth, boiling ztcr,
ofl) using ASTH

mwy-in-llm thermometer.

hfon and after sach field
, compared to ASTR mercury-
m- glass thermometer at
ambient conditions.

full calibration (every 6
months) over wide range
of orifice settings to
obtain cslibration factor
(isokinetic meterbox).

10-minute quick calibration
htforc ing to test site

a.ﬁoriuu (i:::'i‘mtic).

Posttest (at sverage deita H
and Wi t VBCUAIR eNCOuUN-)
tered testing) to
detmim meter gamme
has changed ‘(isokinetic).

Full calibration u/'Pirmter
before/efter sach field use
(nonisokinetic utorbox).

Avwnt calibrations
conducted in triplicate
using EPA wet test

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

Sefore and after each
field use against an
ansrotd barometer.

Reference barometer
sdjusted for olmim
differences.

Average of 5 1.D.
measurements using &
micrometer. Visual
inspection before and
after each field use.

spscifications

0-10" water column

Within £ 5%

2 1.5% of sbsolute
temperature.

gm = 3 0.02
rom .cuff.

for
0. 15' H20

s § range
to 4.0
fu

full.
full.

=3
over delt
of 0.4
2 3% of
2 5% of

+ 5% of full cali-
bration. Gammea
(inftial or recali-
bration) thot yields
the lowest sample
volume for the testing

is used for calculations.

t 5% of pretest,

.02 from sverage coeff.
from each run

s X of &

factor for eech
calibration run.

z 0.1" mercury.

Differsnce between
high and touw
measurement < 0.004

Corrective

Adjust or
replace.

Repair and
l:g:libnte.

Adjust, determine
correction factor,
or reject.

Adjust, determine
correction factor,
or reject.

Recal ibrate or
replace.
Recalibrate.

Adjust and recali-
brate.

Adjust to
agree.

Repair and
r:g:libnto.

Entropy employs systems which ensure the integrity

of an environmental sample from the time of acquisition, through analysis, and

ultimately to proper disposal.

ENTROPY
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conclusions to be drawn from analytical results separated in time and space
fromthe sampling operation. 1In 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
prevant 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

[ 3 I I 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 the 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, e.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.

Por tramsport from the field to the laboratory, samples are stored in sealed
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 lnﬁplc 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 identifier
Analyte identifier
Sample matrix identifier

Analyst identifier
Analysis date

[ I S A B

Portions of samples remaining after analysis are returned to their original
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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 $=-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
Apperatus _And Froguency Soecificetions —Action
Analyticsl & paily and monthly checks t 1 mg of class § Adjust or
Top Loading with & series of class § weights. repair.
Balance weights. .

Balance serviced annuatly

by s qualified service

tative and

checked with a series of

NBS weiphts.
Gas 3-point calibration
Chromatograph curve at the expected

renge.

Duplicate injection of the

sample until 2 5X variation

is achieved.

Calibration repested at the

ond of sach test series.
WPLC/Ion Calibrations conducted at
Chromstograph inning, after the

first injection, and after

the second injection.
Fisher 5- point calibration
Accument 925 prior to nmiu the
pit/Selective samples for specific
lon Meter ions.

§.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

ENTROPY
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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.

.6 Internal/External System Audit Checks. System and performance audits
are routine elements of all Entropy QA/QC programs.

In;g;ngl_ﬁzl;gnl_AngL;: The following sampling equipment checks were
conducted prior to sample collection.

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

a Equipment was inspected for possible damage from shipment.

The o0il manometers OX Magnshelic gauges were leveled and zeroed.

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

[

Performance Audits: 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.

External Svtems Audits: 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. Each team leader has
extensive knowledge of sampling methodology and the chatact-riltici of the
process being measured and is capable of cvaluatinq”thc accuracy,
representativeness, and completeness of raw data on-site, where action to replace
inadequate data can be taken immediately.

Data 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. Data reduction and consistency are achieved by

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

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

3
(Delta P)avg * (460 + ts)

ve = 85.49 * Cp *
Ps * Ns

0.4270 * (460 + 420)
ve = 85.49 * 0.840 * = 48.15 ft/sec
29.94 * 27.92

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS

460 + tstd Ps
*

60
Qsd = ~———- * Mfd * ve * A *

144 460 + ts Pstd

60 460 + 68 29.94
Qsd = ~———- * 0,833 * 48.15 * 4,536.5 * *

144 460 + 420 29.92

Qed = 45,515 DSCFM

WET VOLUMETRIC FLUE GAS FLOW RATE AT ACTUAL CONDITIONS

Qaw = 60 / 144 * vs * A
Qaw = 60 / 144 * 48.15 * 4,536.5 = 91,017 ACFM

PERCENT ISOKINETIC OF SAMPLING RATE

e __pstd 100 (ts + 460) * Vmstd

460 + tastd 60 Ps * vs * Mfd * Theta * (7w * (NozzleDia/2)2/144)
- _29.92 100 (420 + 460) * 71.776

460 + 68 60  29.94 * 48.15 * 0.833 * 120.00 * (m * (0.275/2)2/144)

s = 100.4 %

PERCENT EXCESS AIR

%0, - (0.5 * §CO)
0.264 * (100 - $CO, - $0,) = (30, = (0.5 * %CO))
907 - (0'5 b 0.0)

EA = * 100 = 83 %
00264 * (100 - 905 - 907) - ( 9.7 - (0.5 * 0.0))

AEA = * 100




CONCENTRATION, MICROGRAMS PER DRY STANDARD CUBIC METER, LEAD

(ug / 10%) 6
ug/DSCM = * 10
Vmstd * 0.02832
(36400.0/106) 6
ug/DSCM = * 10° = 17,907 ug/DSCM

71.776 * 0.02832

EMISSION RATE, POUNDS PER HOUR, LEAD

60  (ug / 105)

lb/hr = * Osd
453.592 Vmstd
60 (36400.0/108)
1b/hr = * *» 45,515 = 3.05 1b/hr
453.592 71.776

10
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FIELD DATA
1. Spray Dryer Absorber Inlet
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sampling and Velocity Traverse Point Determination

A
. EPA Method 1 12

PLANT NAME M——-

”»n It h ] 0
CITY. STATE %‘w Jnore e 8 A et o Benie.
SAMPLING LOCATION

DRAW HORIZONTAL LINE THROUGH DIAMETERS

NO. OF PORTS AVAILABLE =Y veLocITy PARTICULATE
) DIAMETERS
NO. OF PORTS USED &” UP  DOWN
PORT INSIDE DIAMETER wd N s+ 2.0 o
g N N
DISTANGE FROM FAR WALL TO OUTSIDE OF PORT g N12 74178 N
lo0" NN s+ 1.8 16

NIPPLE LENGTH ANO/OR WALL THICKNESS

m 4 ‘26
DEPTH OF STACK OR DUCT _‘&__ § -+ 1.28 ’\\ —a
STACK OR DUCT WIDTH (IF RECTANGULAR) —_— 16 25
EQUIVALENT DIAMETER: 2 - - 3

2 A DEPTH y WIDTH _ 2( ) y
Dg= “BEPTH - WIDTH = | - y

N

DISTANCE UPSTREAM DOWNSTREAM
FRAOM PORTS TO " DISTANCE DISTANCE
FLOW DISTURBANCES __é&— /20" FROM INSIDE |FROM OUTSIDE

POINT | DEPTH WALL OF PORT

OIAMETERS _z‘het;- _Lii— =
STACK/DUCT AREA -n-_aﬁ__-_zs_}é.i IN? 1 1.0 [ Y6

2 16.9 /8 1S %
LOC‘ATION OF POINTS CIl:‘CUL:.R S'::CK: OR DUC 3 ” 8 7 Iq
et T e 1 an aa 4 /00| 134 ‘
o ws s 7aoer e w15 1350 19 23
: sos e vee e e en | L6 27 3)
: R R TS 7 S5
] 7::1 l!:l Sl:z N:l 2‘:! 23:0 8 25.0 ;S r) '7
0 we oy ws e nt vt | (9 |go3l Gas | ) 1%
" tar a1 e e ses 4l 110 1892 1 60
" wivhwe memawr| 14119331 007% 7
0 o s34 e T 09| 29% | BY%
» nr tee oo
22 9.9 948

LOCATION OF POINTS IN AECTANGULAR STACKS OR DUCTS
] 3 ) 3 11
250 167 12.8 100 83 7.1 83 5.6 8.0 o8 42

NN NN.A..A-A.-&.A.;_L_;
= lololoi~Njo |||

]

2 |7s.0 so.0 37.5 30.0 28.0 1.4 5.8 10.7 15.0 138 128

3 83.3 62.3 §0.0 41.7 35.7 31.3 278 25.0 22.7 208

] ¢7.5 70.0 58.3 $0.0 43.8 389 35.0 318 202

s 000 75.0 04.3 $6.3 $50.0 45.0 4.9 7.8

] $1.7 75.6 68.8 611 5.0 80.0 4.8

7 s2.9 01.3 72.2 5.0 $9.1 842

s 93.5 633 750 €82 628

] 9s.4 880 77.3 70.9

1 985.0 88.¢ 702

" 5.5 078

12 98.8 .
F.0016 SEE REVERSE FOR FIELD USE CHECKLIST
10-90
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METHOD 3 (ORSAT) FIELD DATA

Plant Name/Address {Cm " OKLE
sampling Location /Jn: ‘( I Mn (c"

13

Job No. é?_ézg 2

Fuel Type

Leak v _Z pate [~ ALY/ oOperator AL

Run/Sample No. -T - -

Time Of Time c03 03 co

sample of Reading Reading Reading s Og 8§ CO s N3
Collection|Analysis| (A) (B) (c) (B=3) (C-B) (100=C)
0%30 1015 S|l [/l T 97 —
ey gl g2l — o3| —

10sY o | Ts71 1921 = =9 | —
?.";ftéﬁS g © Avg. 075 Avg ﬁ g, —

oneaths
I.D. 5: 5

A'q.

Run/Saxple No. LTI—_MS_-_Q
Time of Time coy
Sample of Reading
Collection Analysis (A)
o |/6Y0 | &5
v DY
/Y6 R
7. we| 6.4 — 1803

Leak Vv =~ Date - .S/ opsraton=€&Ze—_

Run/Sample No. —f ]~
Time of Time cO2 02 co

Sample of Reading | Reading Reading s 02 s ©0 s K2
Collection Analysis (A) (B) (€) (B~A) (c-B) {100-C)
20 ol 80 | GO — [O.

vV lspl 521/l | T /0

15¢ Rivol s 215.0 1~ [0-3
i wo| 5.0 ms-| /0. 3 /.0

F-1009 Rev. &-9

(For field check of fusl typs, refer to page )
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B. FIELD DATA
2. Stack
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sampling and Velocity Traverse Point Determination
EPA Method 1 . 18

PLANT NAME wa&
CITY, STATE T

SAMPLING LOCATION W

NO. OF PORTS AVAILABLE S
NO. OF PORTS USED
PORT INSIDE DIAMETER

ik

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT __Zi_.

NIPPLE LENGTH AND/OR WALL THICKNESS .
DEPTH OF STACK OR pucT L—

STACK OR DUCT WIDTH {(IF AECTANGULAR)

EQUIVALENT DIAMETER:

PTH 2 { y( )

Dg= “DEpTH - WIDTH = T . T M

DISTANCE T UPSTREAM DOWNSTREAM

FROM POR S TO ] /

FLOW DISTURBANCES A~ ~i3e
DIAMETERS L 2aBo— a5

AT

STACK/DUCT AREA =

LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS

4 (] [] 1 t 1 ] L] 2 4

1] 8.7 s 3.2 2.8 2 6 1.8 1e 13 W 1.1
g |25.0 160 108 .2 687 81 &8 &4 39 38 232
3|50 20,6 1904 168 1.0 09 88 79 s.7 60 &8
e 92.3 704 323 228 17.7 14.0 12.3 109 0.7 8.7 18
s as.4 87.7 242 280 20.% 1.9 4.6 12,9 1.6 10.8
N es.6 80.6 058 358 208 22.0 10.8 0.8 168 13.2
? 29.5 77.4 844 308 203 23.8 204 18.0 181
] es.8 086 750 834 37.5 20.8 250 1.8 19.4
[ ] 91.8 029 T30 2.5 35.2 308 28.2 230
10 e7.e 882 798 TV7 1.8 35.8 218 272
" 3.9 88.4 78.0 70.4 81.2 3.3 2322
12 $7.0 80.1 831 76.a 684 0.7 30.8
13 s4.3 878 81.2 78.0 8.5 -00.2
14 9s.2 91.5 8s.& T0.0 73.0 €17
18 es.1 09.1 935 782 72.8
10 98.4 02.5 871 02.0 77.0
[} 9s.6 90.3 85.4 008
10 es.6 $3.3 08¢ 839
" : ss.1 0.3 B8
20 8.7 94.0 085
21 0.6 02.%
22 . 28.9 04.8
23 : .8
24 8.9

LOCATION Of Pdlﬂf‘ N RECTANGULAR STACKS OR DUCTS

DRAW HORIZONTAL LINE THROUGH DIAMETERS
It more than 8 and 2 dismeters gngd it duet
gia. 18 iess than 24°, use 8 or 9 points.
VELOCITY FAHTlQULATE
DIAMETERS

. up OOWN

“ ] 2.0 N Q
X 12N
\12: ? 1.78 .

\\\ [ ] 1.8 16
20 N\

[ ] 1.28 ?9\

18
24 or 25
2 0.5
DISTANCE DISTANCE

FRAOM OUTSIOE
OF PORT

FROM INSIDE

bl 0.5/ /.57

) &3/ .3/

.| Jv-bY .69
61.95" A1

[ 48.8"

[} 3 4 | 1
T 1250 1.7 12.5 100 8.3 71 63 88 50 48 a2
s |75.0 so.0 37.8 300 38.0 21.4 18.8 16.7 150 138 12.8
3 $3.9 62:5 $0.8 417 38.7-313 27.0 25.0 207 208
4 s7.6 70.8 $8.3 60.0 438 389 5.0 31.8 20.2
' s0.0 75.0 643 $6.3 $0.0 45.0 0.9 378
s 01.7 78.6 888 $1.1 $8.0 §0.0 a8
7 s2.5 81,3 72.2 5.0 $9.1 s4.2 v
' 93.8 83.9 75.0 682 628
] . ps.a 800 77.3 70.8
1] . s 2 05.0 88.4 T70.2
1 ‘ 8.8 87.8
12 . 8.8 24 .
F-0018 . SEE REVERSE FOR FIELD USE CHECKLIST
10-90 .



METHOD 3 (ORSAT) FIELD DATA

Plant Name/Address (zzyzxiézzflh ZRE C3a4¢1L4‘11EI:__... Job ’°-.lzgi§iéél_
sampling Location Uyt | slmolC

Tuel Type
pun/sample Wo. [-S-My~ (  Leak v —~ Date F-S! operater
Time of Time coy 02 co
sample of Reading | Reading Reading S O3 % CO s N
Collection|Analysis| (A} (8) () (B-3) (c-8) | (200-c)
(pxzo Lo | Ss7 my | — LAt =
Vv ool ¢ UG 3 | 0¥ | —
05¥ |30 sy~ 119y 1 = [ 10 o — |-
T K2 v | 0S| — 304
Run/Sample ¥o. [~ -y -9 Leak v .~ Date & RE 3 ( operator 7L\
Time of Time €0y oy co
Sample of Reading | Reading Reading s O0p s CO s Np
Collection|Analysis| () (B) () (B-A) (c-B) | (100-C)
5o Lisanlsy 1901 — LipS | — .
U lswlgy Liws L= Hos L — B
1Ys | ISSO | &. S ’c_’ Ol /0'5’ — S
gt ™ %ﬁ{ ey | — LEKOT]

an

]  reax v -__/ Date if&ﬁ'?/ oyorctoq/zzfz

Run/Sample No. [-S-m3

Time of Time CO2 02 co
Sample of Reading | Reading Reading s 07 $ CO s N2
Collection|Analysis (A) (B) (C) (B=A) (C-B) (100-C)

1630 |gox| -5 901 — 106
v ool §.5 | (11— 6.6l —

é%s’a 2005 5.5 11901 —— Ll —

1.0. SN wo-| €5 - e 0.6

%5

F-1009 Rev. 4-91 (For field chack of fusl type, refer to pege 2)
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ITSORINETIC ryPrE FIELD DATA SHEET
— AN e <A
COMPANY HANE CRSOYEN e S SN TR0 RN WOMBER \ - -~ "N
ADDRESS ) -z;:—_'m_;&;m — TINE START )
SAMPLING LOCATION 38 ST < G TIME YINISE _\C3
DATRG §, =20V A\ TEAN LEADER e TECENICIANS \.££0 -
BAROMETRIC PRESSURE. IN. 200 STATIC PRESSURE IN. H20 - 2O
TRAIN LEAK CHECK VACUUM IN. B oy 2 >
RAIN LEAK BATE, CU.FT/MIN oo oot oo
IPNENT CHECKS ’ Mﬂ.‘.ﬁ%
_#J PITOTS, PRETEST 20X\R3 NOSSLE DIAMETER 210
pITOTS, POSTTEST METER mq;\_f\&_o! a3 T/¢ READOUT €O __
N3 SAMPLING SYS/TED BAG UMBILICAL - ¢/C PROBE RS
rHERNOCOUPLE & B ME SAPLE BOX O ORSAT PUMP ES
_Woﬁ_mmg;\z_ PITOT S0 TEDLAR BAG &
FILTER ¢ TARE | DELTA He O
METER TEMP YOO
| SSTCHRED SNz | BST. SB20 N
c FJACTOR O3
STACK r%
REY DELTA P -~
E-FACTOR B\«
: 2 Toncom| R
b ¢ CLOCK DEY GAS METER 7Tz ORIPICE SETTING METER
u| sSNOLE T8 MADINSS HEADING W Q.- . 38 o
3| Poxwr |oworRs| cumIC YEET . 80 y |aapem ?
i -\ —ow o0 0.0\ [\.Mlo e | R0 | | 255
2 = | o\o. 322 | oS\ N A2 =1 |-
AN . o WA NS |\S2| D A\ | 2=™S
4 & | SO\LASA oot | N0 |\ e | SN - | 256 W
3 o3| 20 | S0.R8A o.M =3 |\53 /W |\ | 2me
6 = | S2ANSA | ©S2 ez N DD RIS
o] 30 | RN | 65 b N [ e 11 )
. e S N AN E=A AT oS [ AN [ 1 8B
o -S| o | B o.\ NNV N\~ Soc
10 s | 5362 O | N\ RS k) 2R3 2D
ul ol SO | SAAGEH oS 1NGD Vet [ I %53
12 =5 | SAM.AR2 | .M S R (N5 |\ | 3S2 o\ |20
e [l | S o [ 008 NSO WSS R | e |25 | 3 | 35% v e
14 s osc [\ St |\s* % |6 |as2 | i |22 ¢
o -2 o | o9e.2tk =l TN A ik | |23 i |22
16 = | Be\.el\ |oS\ WO |\ O oS |\ |25 | 3 2\
17| -3 55,389 o.b\ |\, WM (9 |V 2SN Gx |26\
1 2 | wea.oz) | oAl |ha% can [ |\ [s=0 | & 26\
19| -& |30 2.3\ | o3 WA [N 198 =5 |a2s© 3 2o\
20 s | S\ BT o B [\ 8D | \.AD AN s | BN %% 260
= | &b | 5895 | 0.\ o |\a3 2% | = | S
22 o | SN Mo NS VWS A= 2% > A
23] - so | SV/eS\ oS\ [\l e l\wo | 2 |63 259
24 o= | =A0.225 o kB IS ST | \oo| M\ |28k |6t 25
25 a3 D\S | @ n o Lole [e\e | ol W\
- T
12/89 misgtes . VB wAn? ne - s



ISOKINETIC TYPE FIELD

DATA SHEET
o4

COMPANY NAME Comomsd _coSeyTX Q@€ Mok 02RO  RUN NUMBER N
ADDRESS e \€LWEeX TIME START \\
SAMPLING LOCATION _adCC N\ S TIME FINISH \KS\
DATEQE 2o\ TEAM LEADER TECHNICIANS _\S00\
BAROMETRIC PRESSURE. IN. HG 3O .© _ STATIC PRESSURE IN. Ha0 — 3O T~ ¥
TRAIN LEAK CHECK VACUUM IN. HG ST = O ®
TRAIN LEAK RATE, CU.FT/MIN ook o> oo-&)
UIPMENT CHECKS IDENTIFICATION NUMBERS LEAK CHECK
J PITOTS, PRETEST REAGENT BOXenay NOZZLE (p@SDIAMETER 22\9 t‘:-“-gj—mf;
j_ PITOTS, POSTTEST METER BOX s\ & Y ,a\> T/C uT | Lag aw3
ﬁ M3 SAMPLING SYS/TED BAG UMBILICAL WO T/C P REBON
THERMOCOUPLE & PRE | SAMPLE BOX G\ ORSAT PUMP 2% 2
~ ¥ THERMOCOUPLE @ POST |PROBE ©-\C ~ PITOT 5  TEDLAR BAG 1\
3
FILTER ¢ TARE DELTA Hg \D1\ 2 FYRITE
METER TEMP W\ O o~
Sacesw> Guoedrce | EST. w0 Yoo -E‘
C FACTOR o913
STACK TEMP TH 52
REF DELTA P ©.5S15
K-FACTOR  2.203 cp.ok .
i rre PR
1 CLOCK | DRY GAS METER PITOT ORIFICE SETTING | METER VACUUM STACK LX
N| SAMPLE| TIME READINGS READING InN. i ™. |IN. HC QX EXIT . CHK
E| POINT |MINUTES| CUBIC FEET IN. H20 ‘P |GAUGE °F °F ‘r !
1 > | AN | 639 \R3 [\23 (a3 | 2 | 23N\ o
2 = |5%.3S | oF6e [\Ab velane |2 250 | B 26\
3| -2 WON AR oSG | \SV(\S\ |88 < 208\ S 2\
‘ < | GON RS | Ol |\AS s (Ao |+ |28 | L6 =\
s -2 20 | OB\ | ©&A oAk NShk| AN |2 | aA&® | &S |26\
s Te= | enn [oas [VAe a2 AR | T 2AN | eAc | e\
7 —A| 20 | \S.MN\ 10 66 208 2.08 |1 2 | 288 | i N
e S | WS [0S (VSO Qo \oo| 3 | A% 3 el
T oS O | 023555 0.0 [VAANeA Lvov D 288 | b |26z
10 S 2L O\ o.M [\SEl\Se | \SL kb | 250 Ll |2t
TGl eo [eso. o\ o5 N0 02 [\o3| 3 | 250 | @3 o\
12 S5 | N3\ |o.Fk AR [\Q (o] B 255\ 3 |26\
SRS /] o3B30z | OSe |\ I\ oo |3 25| s | Ze0 |V s
1 [ S |eAk2.2 |oSk N s [ B 252 | 65 |62 e
o o o oo G 053 NL® NeB vez-]3 25\ | Lk |3
T = oA oA A8 [\S2 3 Tesn | |20 | [ee
e e g P Wi FNE TN RN SN T T 259,
18 ;LSS' R\ O3S o 5o 1% S S w a9l - 253 S 2.\ \Fb‘hss
' — L 2 V4
19| — A | 30 WO AAA [O.M \m |\R2 |\NOO 3 2% G 2LO ol
20 2% | GoAAS |ObA 203 12203 | WO 2 | 253 o | 26\
— ” WAO
o | &0 |cb® L\A [o.bS (205 < (a9 | 3 |25k wle 262
22 s | 2N\ (o.M I\ 0B SAENEEREES s | 262 \“_-f\
] o | =0 | \e.2®S [©65% I \nA\AA R |2 |55 1259
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ISOKINETIC TYPE FIELD DATA SHEE%‘
n

COMPANY Mvos “:.bgu'ﬁ Q€ \ee?' NO-BO RUN mm\—sm—(‘f
ADDRESS S-t\DeN e NemeEX TIME START \g2 O
SAMPLING LOCATION e <= X arcasS\- TIME FINISH \AS52
DATESS -2 A\ TEAN LEADER oo TECHNICIANS \.£S
BAROMETRIC PRESSURE. IN. HG 0.0 STATIC PRESSURE IN. H20 T s
TRAIN LEAK CHECK VACUUM IN. BG Y __ e 9
TRAIN LEAK RATE, CU.FT/MIN oS\ 603 =) _
TPMENT CHECKS IDENTIFICATION
J! PITOTS, PRETEST REAGENT BOXtwi3 MNOZILERSS D
j"r P1TOTS, POSTTEST METER BOX g\ ¥ (~SN0\13 T/C TN
M3 SAMPLING SYS/TED BAG UMBILICAL =) T/C PROBE®RR23 ‘
—~ THERMOCOUPLE €90 msmu:aoxis’ ORSAT PUMP 29
~J_ THERMOCOUPLE €\ _POST prope ©-\\ ~ PITOT ©-\\ TEDLAR BAG g
FILTER §  TARE DELTA Hg Lo
METER TEMP M\O
| osceaes Qe | EST. VE20 Yo f%aj
C FACTOR ON\A?
STACK TEMP <
REP DELTA PQ 5\ A
K-FACTOR 3203
1 — YRR
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ANALYTICAL DATA
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MOISTURE SAMPLING LABORATORY RESULTS

24

Plant Name:

CAMDEN CO. RESOURCE RECOVERY FACILITY

Sampling Location: Unit No. 1 SDA Inlet

Date Received: 8/29

Date Analyzed: 8/29

Reagent Box (es): MI20

EEI Ref# 10280

Run Number 1=I-MMTL=-1 1-1-MMTL-2 1-I-MMTL-3
Run Date 8/27 a/27 8/27
ANALYSIS OF MOISTURE CATCH
Reagent 1 (5% HNO3/10% H202)
Final Weight, Q. 556.5 S511.5 559.0
Tared Weight, Q. 269.3 270.5 269.0
EERERERRESR EERESEREEE RERSESERBRE
Water Catch,g. 287.0 241.0 290.0
Reagent 2 ( )
Final Weight, Q.
Tared Weight, g.
EEEEREEREE SEEESEREES SESESEREEE
water Catch,q. 0.0 0.0 0.0
Reagent 3 ( )
Final Waight, g.
Tared Weight, Q.
EREEESESERE BEEEEREEER EEERSERESNE
Water Catch,g. 0.0 0.0 0.0
CONDENSED WATER, §. 287.0 241.0 290.0
Silica Gel:
Final Weight, 9. 218.5 217.5 219.5
Tared Weight, g. 200,0 200.0 200.0
SEESESRERE HESREREREBE EEERSEESEE
ADSORBED WATER, @. 18.5 17.5 19.5
TOTAL WATER COLLECTED, g. 305.5 258.%5 309.5
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MOISTURE SAMPLING LABORATORY RESUL TS

Plant Name: CAMDEN CO. RESOURCE RECOVERY FACILITY EEI Ref# 10280

Sampling Locationt Unit No. 1 Stack

Date Received: 8/29 Date Analyzed: 8/29 Reagent Box (es): M133

Run Number 1-6-MMTL-1 1-8-MMTL-2 1-S=-MMTL-3
Run Date 8/27 8/27 8/27
ANALYS1S OF MOISTURE CATCH
Reagent 1 (5% HNO3/10% H202)
Final Weight, g. 664.0 648.0 697.5
Tared Weight, Q. 268,35 260.5 269.5
ESREREEERE EEERSREREERE EEESESERRE
Water Catch,g. 395.5 387.5 428.0
Reagent 2 (
Final Weight, Q.
Tared Weight, g.
ANEEBEEERE EBREESEBREEE ERESEEENEE
Water Catch,g. 0.0 0.0 0.0
Reagent 3 (
Final Weight, g.
Tared Weight, g.
ERREREESEE EREERENREE EEESENEBERES
Water Catch,g. 0.0 0.0 0.0
CONDENSED WATER, g. 395.5 387.5 428.0
Silica Gel:
Final Weight, g. 214.5 225.5 219.%5
Tared Weight, g. 200.0 200,0 200.0
HERRESERER BERESEREESRE SEREEEENES
ADSORBED WATER, g. 14.35 25.35 19.5
TOTAL WATER COLLECTED, g. 410.0 413.0 447.5
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Oxford Laboratories, Inc. Analytical and Consulting Chemists

DATE RECEIVED 9-03-91 1316 South Fifth Street
DATE REPORTED 9-19-91 Wilmington, N.C. 28401
91W2663 (919) 7639793

PAGE 2 OF 3

ENTROPY ERVIRONMENTALIST INC. P.O. # 1613-10280
P. 0. BOX 12291
RESEARCH TRIANGLE PARK, NC 27709-2291

ATTENTION: RICHARD TEBEAU

SAMPLE DESCRIPTION; MMTL

7. 1-I-HMTL-1

8. 1-I-MMTL-2

S. 1-I-MMTL-2 DUPLICATE
10. 1-I-MMTL-3

11. 1-I-MMTL-3 SPIKE
12. 1-I-MMTL-IB

. 2 & 2 20 1 a2
Lead, as Pb, Total ug 36400 46800 46600 47000 95.0% <20.0
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Oxford Laboratories, Inc. Analytical and Consulting Chemists
DATE RECEIVED 9-03-91 1316 South Fifth Street

DATE REPORTED 9-19-91 Wilmington, N.C. 28401

91W2663 (919) 7639783

PAGE 1 OF 3

ENTROPY BNVIRONMENTALIST INC. P.O. # 1613-10280
P. 0. BOX 12291
RESEARCH TRIANGLE PARK, NC 27709-2291

ATTENTION: RICHARD TEBEAU

SAMPLE DESCRIPIION: MMTL

1. 1-S-MMTL-1

2. 1-8-MMTL-2

3. 1-8S-MMTL-2 DUPLICATE
4. 1-S-MMTL-3

§. 1-S-MMTL-3 SPIKE

6. 1-8-MMTL-FB

BRESULIS

-1 2 - 4 - £
Lead, as Pb, Total ug <20.0 <20.0 <20.0 22600 100% <20.0
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Oxford Laboratories. Inc. Analytical and Consulting Chemists
’ DATE RECEIVED 9-03-91 1316 South Fifth Street

DATE REPORTED 9-19-91 Wilmington, N.C. 28401

91W2663 (819) 7639793

PAGE 3 oOoF 3

ENTROPY ENVIRONMENTALIST INC. P.O. # 1613-10280
P. 0. BOX 12291
RESEARCH TRIANGLE PARK, NC 27709-2291

ATTENTION: RICHARD TEBEAU

SAMPLE DESCRIPTION: MMTL
13. BLANK
14. METHOD CODE 8W846
RESULYS
3 14
Lead, as Pb, Total ug <20.0 7420

Coge— ol

ROGER C. OXFORD, CHEMIST
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A.A. SUMMARY REPDRT X WT. STDE
CLIENT: ENTRODPY .100 INST LIMITYT
F.O0.#/PROJECT #11613-10280 1 SFK LEVEL
ANALYSTs KEN SMITH 1.00 MAX ALIGUD
DATEs 09/11/91 ' F.V. .1 Mm.D.L.
; ug/ml SAMPLE X TOTAL ug
SAMPLE 1.D. gl MEAN ABS CONC ALIGUOY DILUTION ANSWER % REC OR <
-usznus“a---nﬂuuun--n--mu--su---:ss----su---a:s---.::s----g
2663~01 Pb  .000B6463 .06 1 200 < 20
2663-03 [ o -] « 00035 » 04 1 200 < 20
2663-06 Pb 0000379 ) i 200 £ 20
266307 - Pb « 1017233 ?.09 1 4000 F6360
---’8Sl--‘=----'m-ﬂS'-m.--s.'----B’.--ISSB’-“8==’.--=8=’---=====‘
AsS Position 3 ° PbH «OR444623 4,03 0 o]
Blank Fb -. 000279 -.02 e) 0O
EBlank Fb -. 000347 -,02 o (o]
FE KNOWN - Pb 0103932 1 b3 1 1
Etd 1=.50ug/ml. PO 0049425 » 0038 0 e}
Std Z=4.0ug/ml Pb 04841167 4,46 e} ¢
Std I=10, qulnl Fb .1120341 8.61 ¢/ O
© &td Blank P -. 056398 -, 086 0O 0
==I--D==S--.-='I----823“.“-"--.---.-.‘Su““-..---“88...'888’.."8.-.
26463-02 i - . 000622 08 i 200 < 20
2663~04 Pb . 066301 S.64 b 4000 22560
26463-05-#48SPK - FPb 0445514 3.82 i 8000 30560 100
2663-08 - 0548778 4,68 1 10000 46800
2663-09 Pb .0846103 &4.66 i 10000 846600
2663-10 ' " Pb 0553119 4.7 1 10000 47000
Jbé&-Oll-%lOSPK ‘Pb . 038394 I.3 1 20000 66000 L 4]
2663-12 Fb . 0007647 07 1 200 4 20
2663~13 " Pb . 0001382 01 1 Z00 < 20

-::z==n--s=a.---===.---z:----::ssnt..::...-::::.-.z:zsz-::saa.--:ss::c---csz

‘P 0471999 4.04

AS Position & 1] (o]
AS Position I Pb «046800% 4 O ¢]
AS Position 3 Pb 0464821 .98 e 0
Blank Fb . 000428 .04 (o] s}
Blank - Pb -.000%864 -.05 Q Q
Std 1=.,50ug/ml  Fbd . 0056849 37 0’ e}
Std 2=4.0ug/m} : Pb 0476636 4.19 (¢] ©
Sta 3I=10. qu/ml Fh 118954 9.26 0 ¥

(4] (o]

$td Blank "Pb « 0004637 «05

}




FIELD SAMPLE RECOVERY QUALITY CONTROL

Assembly Date M___

Box No. A las

30
assembled By _ VP

plant Name/Address M Job No. _Z2A2Xn <y
sampling Loc. QT ) ‘ ¢¢£11’ Method __/WWITL Jb
Individual 'ru.L. of Reagent 200 (mL) (g7 of W
Individual Ta:%f Reagent (mL) (gm) of

- Individual Tare of Reagent (mL) (gm) of

Individual Tare of Sil. Gel 208 om

Other (specify)

Ligquid sample |8Sil. Liquid
Run Tare, |Tare at Recov.| Gel Level
Run Number Date | Number grams Mark? @|Init.] Date spent |Marked? Init.
—— T (il e (RN 155 ho K|
( : Vyilter Appearance* v &M‘
HOAVY ASHer) DACTUiLATE
I Reagents Appearance*
| cse
e Tont M7= \ | | A ¥y 180 140 B
giltcr Appearance* v
Yy L laly 2 PAMA Fiiyel

= Cwnrv)

Reagents Appearance*

_Cha——

| I~Toum7es3 K27 ‘

[eD

éiltcr Appearance* é %‘

) —oliith daws f""’Lw

Roagcm‘:l Appearance*
\

Filter Appearance*

Reagents Appearance*

@ ALl liquid levels at mark? (check) YES 7Z N ___

Q-1002 rev. 6-91

*+ Use "REMARKS" section if needed.

(estimate loss if not at mark; use “REMARKS" section).




— e r————— T Jo—

RECORD OF CUSTODY, CONTAINER NO. ﬂ |25 31

container Type (check) x_noagent Box _Coolor __Othor (specify)

Plant Name/Address -

Job No. 10220-'[ Sampling Method JM. (EPA, NIOSH, etc.)

Seal ID | Date Time |* Full Signature Reason for Breaking Seal**

V.
N > ior .
RV Comthy

[ | g0
1
g ¢4 |

wminjw

s -

« § = Sealed By; B = Broken By ** Uge "REMARKS® Section if more spece needed.

Reling‘d By Date Time Rec'd By _idm P.Jb? §-25-Y
Reling'd By Date Time Rec'd By

Reling'd By Date Time Rec'd By

As Applicable: .

ALl liquid levels at wark (check)? __YES __ WO (Estimate loss if not ot mark; describe in “REMARKS™)

As Applicable: )

TUBE SAMPLES put in freezer by Date Time

CONDENSATE SAMPLES put in refrige. by Date Time

REMARKS

L-0023 6-91




FIELD SAMPLE RECOVERY

Assembly Date _w___

soxvo. M)33

QUALITY CONTROL 32

Jssesbled By ﬂ

plant Name/Rddress M Job No. ‘8830~
sampling Loc. UN T L -STACS Method
Individual Tare of Reagent u (mL)W of 5% dﬂd, Zm°6 Hz@
Individual Tare of Reagent (mL) (gm) of

Individual Tare of Reagent (mL) (gm) of

Individual Tare of sil. Gel Z.OQ gm

-~ Other (tpocffy)

Liquid Sample |8Sil. Liguid
Run Tare, |Tare at Recov.| Gel Level
Run Number pate | Number | grams Mark? @|Init.] Date spent | Marked? Init.
—oomareel (197 | W4 b e BRI 302 AR &
( . ' %iltor Appearance* v
| _[Yarr
' | Reagents Appearance*
|
oA | YA NEE
i @ii1ter Appearance* ™
‘. Reagents Appearance*
;‘ Cliar—
—swan-3 7| \/ W 57 D%

ilter Appearance*

-

Reagents Appearance*

@ All liquid levels at mark? (check) YES

REMARKS

Filter Appearance*

Reagents Appearance*

* Use "REMARKS" section if needed.

(estimate loss 1f not at mark; use “REMARKS® section).

_F-om -§51 or

a-1002 rev. 6-91

"ENTROPY



RECORD OF CUSTODY, CONTAINER NO. M133

container Type (check) &magcnt Box __c::olc: __Other (specify) 33

Plant Name/Address £ ¢ -

Job No. oAb sampling Method M M 7 < (EPA, NIOSH, etc.)
Seal ID | Date | Time * Full Signature Reason for Breaking Seal**
Ly [ -

' B

{ s -

919  fqaa | 1020 C%g.!_g#

-]
B
s
B
s
B
S
B
s
B
S
B

* s = Sealed By; B = Broken By o Uge "REMARKS® Section if more space needed.

Reling‘d By Date Time Rec'd By ?’201 4/ .Dp
Reling'd By Date Time Rec'd By
Reling'd By Date Time Rec'd By —

As Applicable: .
All liquid levels at wark (check)? YES __ MO (Estimate loss if not st mark; describe in WREMARKS™)

As Applicable:

TUBE SAMPLES put in freezer by ) Date ___ Time
CONDENSATE SAMPLES put in refrige. by Date Time _
REMARKS

L-0023 6-91

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL 34

Box No. ZI !Zi Assembly Date zg 2,3 Assenmbled By \,P
Plant Name/Address W Job No.
Al T

sampling Loc. User « ot >~ STecy Method

Individual Tare of Reagent Zgg (mL) (gerf of 5% ﬁ&dg Z@’é Qaf

Individual Tare of Reagent {mL) (gm) of

individual Tare of Reagent ~ (mL)(gm) of

individual Tare of Sil. Gel Zga gm

- Other (spoc{fy)

Liquid Sample{sSil. Liguid
Run Tare, |Tare at Recov.| Gel | Level
Run Number Date | Number | grams Mark? @|Init.| Date spent |Marked? Init.

xR ol | A | Ao | HE i>10 | K

! /)

Filter Appearance*

_ [

Rcaqon:.( s Appearance*

1-$ - Fd f'é?_ %_ éﬂ ﬁa{) O \-’,{ﬁ

Giltcr Appsarance* \J

Reagents Appearance*

7

Filter Appearance*

Reagents Appearance*

Filter Appearance*

Reagents Appsarance*

* Use "REMARKS" section if needed.
@ ALl Liquid Levels at merk? (check) YES ___ NO __ (estimate loss if not at mark; use YREMARKS™ section).

REMARKS s-29-5) a0




RECORD OF CUSTODY, CONTAINER NO. _A1J23

Container Type (check) X_Rcaqcnt Box

Plant Name/Address E;;z“ Udtu“ -4_'&,_@“)

__Cooler __Other (specify)

35

Job No. Sampling Method (EPA, NIOSH, etc.)
seal ID | Date | Time |* Full Signature Reason for Breaking Seal**
- —
%I A | 2. B| . /
258 ZZS (O ploMe
T |&2q] o002 Doy Pt CnTA,
s
B
s
B
S
B
S
B
s
B
s
B
» 5 = Sealed By; B = Sroken By ** Uge "REMARKS" Section if more space needed.
Reling'd By Date Time Rec'd By ;@ﬁ J’Lf" ‘iy
Reling'd By Date Time Rec'd 8y
Reling'd By Date Time Rec'd By

As Applicable:
All tiquid levels at mark (check)? __ YES

__ N0 (Estimate loss if not at mark; describe in “REMARKS®)

As Applicable:
TUBE SANPLES put in freezer by

Date Time

CONDENSATE SAMPLES put in refrige. by

Date Time _

REMARKS

L-0023 6-91



ENTROPY

Erwirormentalists, Inc.

P.0. Box 12291 3 6
Research Triangle Park

Morth Caroline 27709-2291
919-781-3550 FAX 919-787-8442

REQUEST FOR ANALYSIS

PO#: 1613-10280 Customer Name: Foster Wheeler
Camden, NJ
Laboratory: OLI
Date Transmitted: 8/29/91 Results Due By: 9/13/91
Sample Matrix: MMTL
Analysis: Analyze for Pb by MMTL method.
Sample # Sample ID Components/Comnents
1l 1-S-MMTL-1 -FH,-BH,~-F,-R
2 1-S-MMTL~-2 -FH,-BH,-F,~-R
3 1-S-MMTL-2 dup Duplicate analysis
4 1-S-MMTL-3 -FH,-BH,~F,-R
5 1-S-MMTL-3 8p 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 dup Duplicate analysis
10 1-I-MMTL~-3 -FH,-BH,~F,~R
11 1-I-MMTL-3 s8p Matrix spike
12 1-I-MMTL-FB -FH,-BH,~-F,-R
13 Blank Reagent, Filter, HNO3

Submitted By: /4‘\ ’I%
Yai



INTERLABORATORY SAMPLE TRANSFER

RECORD OF CUSTODY 31

Please include this form with the final (typed) results, and

whenever the final results are faxed.

The sanmples referenced in Entropy Environmentalists Inc. purchase

order No. !6’,5 - lQZBQ were shipped via PMLJ
on 6/ 29 to O L T e

by ‘5\)5 .

The samples were received at O LI

on 9-3-9i by MHC- .

Note any broken seals, leakage, spillage, or damage to samples

(if discrepancy, indicate seal No., jar No., sample No., etc.).

L-0012 rev. 8-91
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CALIBRATION DATA

38



F-1039
8/86

JOB NAME/NUMBER C C £2P~

SAMPLING LOCATION _ Unt [ Talr

39

—ENTROFY IN-BOUSE
REFERENCE BAROMETER

THERMOMETERS

Impinger Exit
Pilter Compartment
Dry Gas Meter
Other

THERMOCOUPLE

PI 1'0 TS

NOZZLES

NOTE: Adjust thermometer until acceptable.
adjusted. use & backup. If no back up, then record the ambient
temperature indicated by the unadjusted thermometer.

MS‘IBEHITHIN

If thermometer can't be

VISUAL INSPECTION CHECK




SAMPLING EQUIPMENT CHECKIL.IST

Coo<eg BHGEE &N . 40
Plant Name/AddresscRENOEN o0 &N QAR Job Mo. \O1R®D
Sampling Location NV \ __SSTRCNS Tean Leader um
BARDMETER CHEECK
Eatropy In-Eouse Pleld Check
Date Reference Barcaster Barometer oK?e
oR - 2\ 230.0 292 A —

* ¢ 0.1 Mercury

TEERMOMETERS AND TEERMOCOUPLE CEECK

DateO B -2 A \ Reference Thermometer Asbient Temperature, °? ©72

Ambient Acceptance Check
Temperature, °F Range, °F OK?
Thermoneters N
Iopinger Exit < : 2.0
-
Pilter Box 25 t 5.4
Dry Gas Meter %ﬁ t 5.4

NERRRN

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

%?}\\?ﬂ’ﬁ
QR2LE S t 8.0
(¢ 2.0)*>

"

Thermocouple
* ¢ 1.5 of Absolute Temperature.

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

PITOT AND NOLILE CHRCK

Visual Visual
Pitot No. Check ¥ozzle No. Check
e (s9) v e\ 62 v
QO Cg) v Sy - v
R[-\\ \/ G\ O Ve

7-1029 rev. 2-90

ENTROPY
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ISOXKINETIC METERBOX

Meterbox No. _ﬁ_{_g__

Barometric Pressure (Pp)

FULLTEST CAILIBRATION

49

calibrated By MBSfT

29.38 (1n. Hg)

Date _S-14-91
Date . Barcmetric Pressure (Pp) (Ia. Hg)*
Standard Meter No. ogHb 8> standard Meter Coefficient [.vox &
STANDARD METER METERBOX METERING SYSTEM
Gas Orifice Gas
volume Temp. Time Setting Volume Temp.
e | g |0 | em | ] a0
3. 6% |93 | fo | %° 144l 199 961~ | . fo?
3. a3% 0.5 l4. 993 | G | 937 | 1-£13
5. St 20 |v.8¢3 | 96 | 9920 | (. 95y
1.559 2.0 | 5. 903 |02 | .96562 | [(-G3/
N.91y" J et |(y.06 |tot | .9667 | 1.909
f.y09 |V J/_ 4.8 |(L-3¥> |10 .969v | (-9
average | , 454 | (995
Coefficient range: 0.97-1.03. _

Coefficient tolerance:

A He range: 1.6-2.0.

A HE tolerance:

& W N
s e & 9

Yde * Vdas * {tq ¢ 460) * Py
Vg * (tag + 460) * (Pp * (a8 / 13.6)})

Yg =

2

0.0317 * AR (tde ¢ 460) * 6
.
Py * (tg * 460) Yas . vd.

ABE =

R-0030 rev. 2-90

for individual runs, t 0.02 from avizaqo.

< 0.15 In. Hy0 over AE range of 0.4 In.-4.0 In.




ON-SITE DRY GAS METER AUDIT 50

Plant Name (msrer Loy Job wusber (02 %0
pate - £26-9/ Meterbox Identification Number ___ gV /0

Time 142Y | Fulltest Gamma (¥) 994 & Agy | PES
Auditor _ g/ & Barometric Pressure (Ppa,y) _ >0 ! In. Hg

As Applicable:
Zero Magnehelics? (check) \/

Zero/Level Manometer? (check)

Dry Gas Meter Meter Upper and Lower
Reading Temperature Limits for
C(£t3) (°F) Audit Gamma

Final (F9.200 Final __ /00O 0.96 *Y=_. 9550

Initial §92.337 | Initial _[0C 1.0 r Y= /. 0344

Dry Gas Volume Average Mater Run Time
Metered Temperature (Base = 10)
(££3) (°r)
(Minutes) (Seconds)

Vm = 2637 T™m = 193

0.5

[Min. + (Sec. / 60)] [0.0319 (Twm + 460) ]
Y. = - [
€ Vm Pbar

0.5

( 1O + (O / 60)) 0.0319 (/O3 _ + 460)

Yo = * = /" 0//4
Calculated Audit Y
2637 30|

Audit Gamma Within Acceptable Limits? Yes LA

F-1040 rev. 5-91

ENTROPY



THSOKINETIC METERBOX PFOSTTEST CALIBRATION

5
METERBOX WO. N (O 1
Date _Q —( bL-9/ Calibrated By M!gf&ﬁ‘ Job Busber (0 2 PO
parcmetric Pressure (Pp) _29.6Q  (In. Hg)  Meterbox Vacuum (b (1n. Bg)
standard Neter Wo. _35&FLbood standard Meter Coefficient _- 990 F
STANDARD METER | : METERBOX METERING STYSTEM
Gas orifice Gas
Volume | Temp. | Time | setting | Volume | Tesp.
(Vas) (tag) | (@) (aN) (Va) (tq) Coeff. Ane
cf °r Min. | In. H20 ct °y (2a) In. B30

.42 285 (o | 1.4 (-b225194 | a9 [- Y07

6E.+51 | I | 6.1 A 9& .9P% (.297
6. 4L b J/ l \l/ 6.5 | (vo | .9&94 (. &6
Average | | 99 o) . 5&2

pulltest ¥q -99FF pate _S-4-G/ S Dev. U-5  Allowsd Dev.: t 5%

. Yas * Vag * (tg + 460) * Py
4" va * (tag + 460) * (P + (AR / 13.6})

2
0.0317 * AR + 460) * 8
ams - : [“«- ' ]

Yas * Vas

Pp * (tq + 460)

R=0031 zov. )-890




ISOKINETIC METERBOX FULLTEST CALIBRATION

Meterbox No. M | 3

Calibrated By

92

mBcC

Date 7-30-9) Barometric Pressure (Pp) __ 29.5f (1n. Hg)
Date . Barometric Pressure (Pp) (In. Hg)*
Standard Meter No. 6834323 Standard Meter Coefficient __ /.00 %/
STANDARD METER METERBOX METERING SYSTEM
Gas orifice Gas
Volume | Temp. | Time | Setting | volume | Teamp.
(Vae) (tag) (8) (A H) (Va) (ta) Coeff. ABHe
ct °F Min. | In. H20 ct °F (Ya) In. H20
4.03¢ |34 |t 05 4,309 | && | .G85/ [.b5&
4. 405 |95 |10 0.5 4.%03 | £F L G6 ) (.933
7.8¢9 [0 20 1 Fo29 | &7 | L9v26 | (992
7.824 ‘90 2.0 1 &F.2L5 | 49 .Gy | [.8:3
(%.10> fo 48  y2.¢37 19] .9 Fos” | (.Fos”
(3.313 | | i 4.8 (3,917 | 93 .5830 [.599
Mverage | . 9923 | (.73

& W e
e & s e

A He range:

Coefficient range:

A HE tolerance:

Coefficient tolerance:
106-2.0-
< 0.15 In. Ho0 over AH range of 0.4 In.-4.0 In.

0097‘10030

for individual runs,

Ydg " Vag * (taq + 460) * Py

¥qg =

Va * (tag + 460) * (Pp + (AH / 13.6)})

|:(=d. + 460) * e]
L]

AHe =

A-0030 rev. 2-90

0.0317 *+ AH

Pp * (tg + 460)

2

Yag * Vas

¢t 0.02 from average.



ON-SITE DRY GAS METER AUDIT

Plant lmFQ; - wAee,/e/ dmm_&g_#_([/c Job Number / 09 YO

Date q” alé -§ / Meterbox Identification Number /U l (7
Time /S’YS‘ Fulltest Gamma (!),27 23 Ang / ) 13
Auditor = Barcmetric Pressure (Ppar) __\30 Q) In. Hg

"As Applicable:
Zero Magnehelics? (check) —

Zero/Level Manometer? (check)

Dry Gas Meter Meter Upper and Lower
Reading Temperature Limits for
(££3) (°F) Audit Gamma

Final ,S{ Zé[g/i Final 1 { { 0.96 * ¥ = 19335/0
mitial 7900 | miriar [/ 1.00 v ¥ = [ 2[ [[S

Dry Gas Volume Average Meter Run Time
Metered Temperature (Base = 10)
(££3) (°F)
B L - 7 ;& (Minutes) (Seconds)
0.5

{Min. + (Sec. / 60)) 0.0319 (Tm + 460)
!C = *

Vi Ppar

[ I/ + ( O / 6€0)1] 0.0319 (//é + 460) O-i |$930_77

¢ g‘, JA [ S/ 300 Calculated Audit Y

Audit Gamma Within Acceptable Limits? Yes ([~ No

F-1040 rev. 5-91

ENTROPY



ITSOKINETIC METERBOX POSTTEST CALIBRATION

axrEmox Wo. _M( 9 54
Date _9-1b-9) calibrated By rlg_g_'[@-fb’ Job wusber _/© » 80
Barcmetric Pressure (Pp) 29.67 (In. Bg) Meterbox Vacuum _§.0  (In. Bg)
standard Meter No. _[0[20 57 standard Meter Coefficient [.00 &3
STANDARD METER METERBOX METERING SYSTEM
Gas oritice Gas
volume Temp. | Time setting Volume Temp.
(Vas) | (tas) | (& (AE) (Va) (ta) Coef?. IS
ct . 4 Min. | In. B20 ct ¢ (2a) In. B0

2096 |23 (2 (o |7. 30| G% | %29 | . 8392
J.044 | 1% I / 2. (2l 47 KIS AR 52
C.6G8 | 2¢ vl s Yoz | 9¢ |- Gbet ) (-FOYF

average | g (¢g | /.56

Fulltest ¥gq .9 &3 pate 7-39-9]  spev. 0.7 Allowed Dev.: % 5%

v !“'V‘.'(td'i‘“)"b
d Vg * (tag + 460) * (Pp * {am / 13.6})

0.0317 * AB (tag + 460) * @
ARQ = .
Pp * (tq + 460) Yas * Vas

2=0031 zov. 3-890



59

L&

NOZZLE NUMBER:

s | Average

| zee | 266

3| pia. 4] Dia.

—_—— ————— —— —

2] Dia.
ooy |.267 1-2¢4

1| pia.

|.2c&

Date ‘Initials Dia.

o-19-89| WL S

e § e § e } e o § - ——} ——p——

All diameters measured in inches.

NCTE:

NVIRDNMENTAUISTS INC.

NTROPY



. 56
NOZZLE NUMBER: M
pate |Initials pia. 1| Dia. 2| Dis. 3] pia. 4| Dia. S| Average
1624 | LW\S 2w . LS 2 . Faly
l
l
1 l
I
| I
|
l
I
. |
NOTE: All diameters measured in inches.

e

NVIRONMENTAIJ“ING




!'CD!KIBI.IB C:JLI.J:EBI%I&QC:ECDXQ

NOZZLE NUMBER G LS 67

Date ', calib. By ‘ pia. 1 \ Dia. 2 \ Dia. 3 \ pDia. 4 \ pia. S | Average \

CTenea | sz s | 20 LA [ |-\
\
‘ -

—— g

|
|
|
|
|
|
|
|
|
|

-

L i

Note: 1. All diameters measured in inches.
2. Maximus 0.004 inches from lowest to highest diameter.

ENTROPY

2-0033 rev. 3-90



NOZZLE C:J\I‘Jlilitlkﬂll:c>r¢

R ———— WA 479

58

. BY ‘ pia. 1 ‘ pia. 2 \ pia. 3 \ pia. 4 \ pia. $ Average

0.270 lo,27/ 10,270 13249 laacs | .25

|

|

T

Note: 1.

2-003) rev. 1}-90

All diameters measured in inches.
. Maximus 0.004 inches froa 1l

ENTROPY

owest to highest diameter.




.
e g S————

NOZZLE cCALIBRAT ITON

NOZZLE NUMBER L= 70 53
pate . Calib. BY \ pia. ) \ pia. 2 | Dia. 3 \ Dia. 4 \ pia. 5 | Average
rga1 | sps loazl \0.a7l L0000 lo.a70 ‘\M” 290
\ —
|
\
|
|
|
\
|
|
|
\
L : |
\
|
\
|
B |
|
Note: 1. All diameters measured in inches.

2.

Maximum 0.004 inches froa

2-0013 rev. 3}-90

lowest to highest diameter.

ENTROPY




NOZZLE CALIBRATION 50
NOZILE NUMBER Gw QOﬁ
Date calib. By | Dia. 1 pia. 2 | Dia. 3 pia. 4 | Dia. 5 Average
6-234| per |31 1275 2y e L2057 2
Note: 1. All diamesters measured in inches.
st to highest dianeter.

2.

2-0033a rev. 3-9N

Maximum 0.004 inches from lowe

PN, .-"a "4




pITCT TUBE INSPECTION DATA SHEET

61

level? \J'&S
obstructions? NoNe

danaged? None
DEGARE 1D IGATING LEVEL noRTION FOR —ona Y i ° o
LEVEL TIoN -10 <a < +1°
Y

=<
° °
PEOAEE INDICATING -10° < ul < +10 ____O___J
“ﬂ.‘lﬂ|“ V. THEN u‘\“?l“ 2.
\, 2 oETEMMINING O . L . 4 O
et == | NN
-5 < 32 < +5 O
' 0
A O

A
“P' .
\ >, | A LA\
cEeALE 16D ICATING LEVEL POBITION 1.05 Dt < Pa< 1.5 Dt ‘ L\ll‘
vOR DETEMMINING A&y ~aid Ay
1.05 D < P < 1.5 D_ . W50
3/16% < D, < 3/8° -315
— N
> A tan y < 0.125" 0
— A tan 6 < 0.031257 o)
'."J"évé':.li‘.‘l&':,“‘.:‘.:"‘“‘" P, " Pl 0.063" Nes

Comments:

I certify that pitot tube/prote number PW 33 peets or exceeds a1l

specificatiors, criteria and/cr applicable design features and is hezs=¥

assigned a pitot tube calibration facter of 0.B4. -
signature \-0 .\\ .

Date W -%A

+SEE 40 CFR 60, vOL 42 NO, 160 METHMOD 2, VERIFY THE MINTMUM

ACK OF THE TH"MOCOUPLI AND THE MINTMUM 3/4 INCH
SEPARATION PETWEEN THE PITOT TUBK ANO THE NOZZILE AS SHOWN AT
THE TOP OF TH1S PAGE,

ENTROPY
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level? jtS
obstructions? none
damaged? NOVE

-10" < &4 < +10 (9

-10° <@, < +10° 0

°

-5 < 51 < +5 »)

-s% < B, < +5 0

Y (o)

e O

‘\

A LM\
ssemt u.lﬂ?u.u" POBITION 1.05 D <P <1.% D ‘\“’-‘
7OR SCTEMSINING o NS 1. 05 D < Pb< 1. g D “\“

' 3/15- <D, ¢ :/l- ESv-9
-— -‘-

'__ > Atan Y ¢ 0 12 | O
' 4,: A tan & < 0.03125° »)

n:l @ ICAT S LEVEL FEBITION p =P 2 0.063"
on SCTCRIINING B, M0 8, a }-Tid 'jtg

cozpents: N \-22-A0
- certify that pitot «ube/probe nmbtz'?QT -3 neets or exceeds all

design features and is hereby

spcc:.fzcat;ons, critezia and/oz applicable

assigned 2 pitot tube c;lxbutzon ¢actor of 0. 84. ’
signature M

‘pate \=2-A0

«SEE 40 cn u voL 42 NO, 180 METHOD 2., VERIFY THE unmnuu
2 INCM or ™HE THERMOCOUPLE AND THE mmmu 3/4 INCH
TUBE AND THE ~NOZZLE AS smn AY

T™™E

SIPARATI“ m rug PITOT
ToP OF THIS PAGE.

ENTROPY



PINT TUBE INS]?LV - oWt

— -

st INDIGAT 1908 LEVEL siITION
on SETTIS NS 8, e 8

S a wese— s

63

level? 3;2
cbstructions? pove
damaged? NOoNe
° °
-loo <6y < +1o° ®)
-10" < @, < +10 (»)
-s° < 31 < +8° O
° °
-5 < 32 < +5 C)
Y O
8 o)
A -ANO

1.0% D=<p‘<1-5 D, -"\_‘g&

1.05 D < Py< 1.5 D, A2
" 3/16" < D, < 3/8" NS
A tan y < 0.125° [»)
A tan & < 0.031257 O |

P, = Pb + 0.062

Comments: nNew -2 -A0

- certify that pitot +ube/probe n
specifications, critezia and/or AP,
assigned a pitot ¢

signature

umber PV - 3A
plicable design features and is hereby

Date

meets ©OF exceeds all

ube calibration factor of 0.84.

Q; } _\; .;\-\U&\\,

\- W\ - A0 -

VERIFY THE MmN MU

«SEE 46 CFR ‘Q,VOL.II.NQ, 160 METHOD 2.,
oFr RMOCOUPLE AMD THE mmwu
g NOZZILE

2 1l SETBACK THE THE
STPARATION PETWEEN Mg PITOT TUBE AND
Twg TOP OF ™IS PAGE.

ENTROPY

3/4 tNCH

AS SHOWN AT

-



PITOT TUBE INSPECTION DATA SHEET
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]
—
®, : Fa
T . . A
I I" —— —— ol
T™e 1IMPACT PRCISUAL orEMING PLAMNE OF ne ,L170Y net J o
SAalL SC TVEN WITH oR aABDVE ™KL MOZZLE cNTRY LANE . E level? ‘{S
obstructions? N(;NQ—

L}
8 ﬁ damaged? Nowe
° o
-10° < 64 < +10 Q

POBITION FOR [ {13 IMDICAT NS

PECALT 1IMDICATING LEVEL o ° o
oCTEMMINING Y . ™EN CALCWLATING X. :::L.“N"l:l:"m -10 < uz < +1°

o

ey == | R B
) °
-5 <52<+5 \°

Y \

® )

A 23

1.05 Dt<pa<l.5 D, A\

pEOASE INDICATING LEVEL POSITION
roR SCTCMMINING Ay oD Ay

1.05 D < P < 1.5 D s
3/16" < D, < e | .\

~.
A tan y < 0.125" . O\

—
— A tan 8 < 0.03125° 0
P, = P ¢ 0.063"

SIGREE 1NDICATING LEVEL POSITION
a O

rom DETEMMINING B, NO By

Comments:

1 certify that pitot tube/probe nmbe:?ﬁ- b\ meets or exceeds all

specifications, criteria and/or applicable design features and is hers=7

assigned a pitot tube calibration factor of 0.84,
Signature SQ L% &m\&

pate 3-5-A0

+SEE 40 CFR §0,VOL_42 NO, 160 METHOD 2, VERIFY THE MINIMUM

iz;:guffcx-:c: :: THE THER MINTMUM 3/4 INCH
ATION BETWEEN THE PI1TOT YUSE AND

SEPARATION BETICERGE. . AND THE NOZZLE AS SHOWN AT
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g PPACT EEBURE L ild
oLl BT TVEN TITH OR amove N level? \‘-'QS
obstructions? AOVE
damaged? nove
-10° < g, < +10° 0
SEENEL VWDIGATING [ )
scTomsiIns T . =10 < 02 < +10 O
=== S DR =
-s° < B, < +5° O
Y o’

8 O
A BLR

D
ssensx uouz'u-um von1TION 1.05 Dt< P‘<1.5 Dt _;_‘i}_}_
fon BETEMMINING &, M8 A,
1.05 D < Py< 1.5 D, 125
' 3/16" < D_ < 3/87 -31S
SN,
N A tan Y < 0.1257 o F
—t,: A tan & < 0.03125" 0
u-: ll..lnﬂﬂ LEVEL POBITION p =P 2 0.063"
vom SEYEWMINING B, MO 8, a p- ‘ICS
Comments:
- certify that pitot tube/probe number E:- j peets Or excesds all

specifications, criteria and/or applicabie design features and is hereby

assigned a pitot tube calibration factor of O\B;.

+sEE 40 C"R §0, VOL_42 NO. 160 METHOD 2. VERIFY THE T
mum 3/4 INCH

2 INCH SETBACK oF THE THERMOCOUPLE AND THE MINS
SEPARATION SETWEEN THE PI TOT TUBSE AND THE NOZZLE AS SHOWN AT
THE TOP OF T™ 18 PAGE,

ENTROPY



PITOT TUBE INSPECTION
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lovel? Yes
obstructions? /Vo »([
damaged? LSuonie |

) 10° ¢ca, < o10° o
! -10'¢u,<¢19‘
5° < Bl ¢ o8° D
. =3 vemes | 0
Ay b § [A]
7‘\: o
3
i A ].050
mﬂmm;i?mm 1060,<P, <180, | , 2‘
. 1080, <P, <150, | , £E E
== =
= Atan < 0.03125°
s sl FORTON oA P,-P,2 008

s.uocmeo.va.azm. 160 EPA Method 2. v.mumummzmmdm
thermocoupie and the uirimnm-lnchupmnbmnmm pi!ouuboandmm:s

shown at the 1op of this pags.
RoBuitd HEW

Comments: _ NUT - (2

| cortity that piot tube/probe number &~ meets of exceeds al
specifications. criteria and/or appiicable design features and is hereby assigned a pitot tude

caibration factor of 0.84. .
Signature W

R-0028 rev. ¥90 Date 4‘5- / - ?/

ENTROPY



THERMOCOUPLE CALIBRATION

Thermocouple No.: R127

67

Date: 3/10/90 Calibrated By: TAB
Barometric Pressure, Inches Hg: 29.83 Ambient Temperature, °F: 70.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple | Temperature
Therncmeter Temperature Thermocmeter |Diff., &
Calibration|Potentiomster Temperature of Hg Column|Temperature (Allowable:
System Used|I.D. Numbar T, °F Te °F Tp °F Ty °F £ 1.5 %)
32.0 31096 70.0 32-0 ".01
Ice
32.0 31096 10'0 33.0 -021
214.0 | 215.82 110.0 212.0 .56
Boiling
Water r23 214.0 | 215.82 110.0 213.0 .42
214.0 | 215.82 110.0 213.0 .42
390.0 | 398.99 120.0 390.0 1.05
Boiling =
oil F23 390.0 | 398.99 120.0 392.0 .81
390.0 | 398.99 120.0 391.0 .93
Corrected Temperature = T, = Tg ¢ {(.00009) * (T - 20) * (Tg = Ty )]

Temperature Difference = ((Te + 460) - (T, + 460)]

R-0023 Rev. 8-90

(T + 460)

* 100




THERMOCOUPLE CALIBRATION

Thermocouple No.: R207

68

Date: 8/29/90 calibrated By: RDS/WLS
Barometric Pressure, Inches Hg: 29.40 Ambient Temperature, °*F: 72.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple | Temperature
Thermoneter Temperature |Thermometer Diff., §
calibration|Potentiometer| Temperature of Hg Column|Temperature (Allowable:
System Used|I.D. Number To °F T °F T °F Ty °F < 1.5 %)
32.0 31.96 72.0 30.8 .24
Ice
Bath F-9 32.0 31.96 72.0 30.8 .24
32.0 31.96 72.0 30.2 .36
214.0 | 215.82 110.0 209.4 .95
Boiling
Water F-9 214.0 | 215.82 110.0 208.6 1.07
214.0 | 215.82 110.0 208.6 1.07
388.0 | 396.88 120.0 385.6 1.32
Boiling
0il r-9 388.0 | 396.88 120.0 385.4 1.34
388.0 | 396.88 120.0 386.4 1.22
Corrected Temperaturs = T, = Ty + ((.00009) * (T, - 20) * (Tg = Ty )1

Temperature Difference = [(Te + 460) = (T, + 460) 1

R-0023 Rev. 8-90

(Tc + 460)

* 100




THERMOCOUPLE CALIBRATION

Thermocouple No.: R238

69

pate: 5/17/91 calibrated By: CCB
Barometric Pressure, Inches Hg: 29.54 Ambient Temperature, op: 75.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple | Temperature
Thermomster Temperature Thermowmeter |Diff., §
calibration|Potentiometer Temperature of Hg Column Temperature (Allowable:
System Used I.D. Number T, °F To °F Tp °F Ty °F <€ 1.5 %)
32.0 31.97 64.0 33.0 -.21
Ice
Bath F32 32.0 31.97 64.0 33.0 -.21
32.0 31.97 64.0 33.0 -.21
214.0 | 215.82 110.0 211.0 .71
Boiling
Water r32 214.0 | 215.82 110.0 212.0 .56
214.0 | 215.82 110.0 211.0 .71
390.0 | 398.99 120.0 388.0 1.28
Boiling
0il F32 390.0 | 398.99 120.0 388.0 1.28
390.0 | 396.99 120.0 388.0 1.28
Corrected Temperature = Tg = Ty + {(.00009) * (Tg ~ 20) * (Tg = Ty )]

Temperature Difference = [(Te + 460) - (T,

R-0023 Rev. 8-90

+ 460)])

(T, + 460)

* 100




THERMOCOUPLE CALIBRATION

Thermocouple No.: R239
Date: 5/17/91 Calibrated By: CCB
Barometric Pressure, Inches Hg: 29.54 Ambient Temperature, ep: 75.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Referencs Msan Thermocouple | Temperature
Thermometer Tempsrature Thermometer |Diff., %
calibration|Potentiometer Temperature of Hg Column Temperature (Allowable:
System Used|I.D. Number T, °F T °F Ty °F T, °F £ 1.5 %)
32.0 31.96 72.0 30.6 .28
Ice
Bath Fa2 32.0 31.96 72.0 30.6 .28
32.0 31.96 72.0 30.6 .28
214.0 215.82 110.0 210.8 .74
Boiling -
water r32 214.0 215.82 110.0 210.6 .77
214.0 215.82 110.0 210.4 .80
388.0 396.88 120.0 386.8 1.18
Boiling
oil ra2 388.0 396.88 120.0 386.6 1.20
388.0 396.88 120.0 386.6 1.20

Corrected Tempsrature

Temperature Difference = ((Te

R-0023 Rev. 8-90

-Tc

+ 460) - (T, + 460))

(T, + 460)

* 100

= T, + [(-00009) * (Tg = 20) * (Tg = T ))




THERMOCOUPLE CALIBRATION

Thermocouple No.: R255

Date: 5/27/91 Calibrated By: WLS
Barometric Pressurs, Inches Hg: 29.74 Ambient Temperature, op: 71.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple | Temperature
Thermometer Temperature Thermometer |Diff., §
Calibration Potentiometer Temperature of Hg Column Temperature (Allowable:
System Used|I.D. Number To °T T °F Tp °F Ty °F s 1.5 %)
32.0 31.96 70.0 33.0 -.21
Ice
Bath r4l 32.0 31.96 70.0 32.8 -.17
32.0 31.96 71.0 32.4 -.09
213.0 | 214.77 111.0 212.0 .41
Boiling
Water r4l 214.0 | 215.78 112.0 212.6 .47
214.0 | 215.78 112.0 212.8 .44
392.0 | 398.83 188.0 388.2 1.24
Boiling
0il rd4l 392.0 | 398.83 188.0 388.1 1.25
392.0 | 398.76 190.0 389.0 1.14
Corrected Temperature = Te = Tg + { (.00009) * (To - 20) * (To = Tm ))

Temperature pifference = [(T¢

R-0023 Rev. 8-90

+ 460) - (T ¢ 460) )

(T + 460)

ENTROPY

« 100
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CAMDEN COUNTY ENERGY RECOVERY ASSOCIATES

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

September 30, 1991

Mr. Alan Lowe

Entropy Environmentalists, Inc.
Box 12291

Research Triangle Park, N.C.
27009-3550

Subject: Monthly Lead Testing
Boiler "A" Operational Data

Dear Mr. Lowe;

Please find enclosed a copy of the subject data. I hope the
delay has not interfered with your report. Please note that this
data is taken from the Bailey Net 90 Distributive Control System
(DcS)for the testing date of August 27, 1991.

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

Very truly yours,

Slton Lol

Steve Warlick
Environmental Coordinator

cc N. Wattis
B. Studley
B.Cook
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2.1 Selectuion of Measurement Site. Sam-
pling or veioCity measurement is performed
at & site jocated &l ieast eight stack or duct
diameters downstream and two diameters
upstream f{rom any flow disturbance such as
4 bend. expansion. Or contraction in the
stack. or from a visible flame. If necessary,
an alternative jocation may de seiected. at &
position at least two stack or duct diameters
downstream and a hall diametsr upstream
from any flow disturbance. For a rectangu-
lar croas section. an eguivalent diameter
(D) shall be caiculsted from the foliowing
eQuALIOn. t0 determune the upstream and
downstream distances:

2LW

C. -
(LeW)

where L=iength and Wawidth.

An siternative procedure is evailable for
determumng the acceptability of 8
messurement location not mesting the
crtens sbove. This precadwre. determination
of gas flow angles a1 the sampiing pewnts and .
companng the resuits wath acospesbility
cnitena. is descnbed in Secuen 2.5

2.2 Determuning the Number of Traverse
Points.

2.2.1 Particuiate Traversss. When the

m.X (2) eight, {or circular stacks with diam-
eters between 0.30 and 0.81 meter (13-M
in); (3) mne. for rectanguiar stacks with

%
|
|
§

RULES AND REGULATIONS, AUGJSt 10, 13,7

measurement site to the Nearest upstream TasLE 1-1. CROSS-SECTION LAYOUT FOR
downstreamn disturbances. and divide RECTANGULAR STACKS
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- : DRAFT 10/29/90

METHODOLOGY FOR THE DETERMINATION OF METALS EMISSIONS IN EXHAUST GASES
FROM HAZARDOUS WASTE INCINERATION AND SIMILAR COMBUSTION PROCESSES

1. Applicability and Principle

1.1 Applicability. This method is being developed for applicability for
the deteraination of total du-o.:l.t- (Cr). cadmiua (Cd), arsenic (As), nickel
(N4), manganese (Mn), beryllium (Be), copper (Cu), zinc (Za), lead (Pb),
selenium (Se), phoophom (P), thallium (n). silver (Ag), antimomy (Sb),
barius (Ba), and mercury (Hg) stack uusiou fru- hazardous waste incinsrators
and similar cosbustion processes. m:-othoduylhobouudforthc
deteraination of particulate emissions following the procedures and precautions
described. Modifications to the sample recovery and snalysis procedures
described in this protocol for the purposs of determining particulate esissions
may potentially impact the front-half sercury determination.

1.2 Principle. The stack sample is withdrawn isokinetically fros tho
source, with particulate eaissions collected in the probe and on a heated
filter and gaseous emissions collected in a series of chilled impingers
containing an aguecus solution of dilute nitric acid cosbined with dilute
hydrogen peroxide in each of two impingers, and acidic potassium persanganate
solution in each of two impingers. Saspling 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* Bomb or microwave digestion
techniques. The nitric acid and hydrogen peroxide impinger solution, the .
acidic potassium persangsnats 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 snalyzed for Cr, C4, NMi, 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 elements require greater analytical

1



for the following metals: Sb (3 ng/mlL), As (1 ng/ul). Be (0.2 ng/uL), Cd (0.2
ng/sl). Cr (1 ng/uL), Pb (1 ng/uL), Se (2 ng/uL), and T1 (1 ng/uLl).

Using (1) the procedures described in this sethod, (2) the analytical
detection limits described in the previous paragraph, (3) a volume of 300 L.
Fraction 1, for the front half and 150 alL. Fraction 2A, for the back-half
samples, and (&) a stack gas sample volume of 1.25 =3, the corresponding in-
stack method detection limits are presented in Table A-1 and calculated as
shown: -

AxB

c "D

where: A = analytical detection limit, ug/slL.
B = volume of sample prior to aliquot for analysis, al.
C = stack sample volume, dsca (dsa3).
D = in-stack detection limit, ug/m3.

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

To ensure optimum sensitivity in obtaining the measuresents, the concentra-
tions of target metals in the solutions are suggested to be at least ten tizes
the analytical detection limits. Under certain conditions, and with greater
care in the analytical procedure, this concentration can be as low as approxi-
mately three times the analytical detection limit. In all cases, on at least
one sasple (run) in the source test and for each metal analyzed, repetitive
analyses, method of standard additions (MSA), serial dilution, or matrix spike
addition, etc., shall be used to establish the quality of the data.

Actual in-stack sethod detection limits will be determined based on actual
source sampling paraseters 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: '

© A l-hour sampling run may collect a stack gas saspling volume of about

1.25 m3. If the sampling time is increased and 5 =’ 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 l-hour run. Larger sample volumes
(longer runs) would make it even more sensitive).



o whonbothorthoumwouprmmumuudmmsmhatthe
same time, the resultant isprovesents are sultiplicative. For exampie,
where stack ges volume is increased by & factor of five and the total
liquid semple digested volume of both the front and back halves is
reduced by factor of six, the in-stack method detection limit is
reduced by s factor of thirty (the method is .thirty times more
sensitive). '

o Conversely, reducing stack gas sample volume and increasing sasple
liquid volume will increase in-stack detection limits (the sethod would
then be less sensitive). The front-half and back-half samples
(Fractions 1A plus and 2A) can be cosbined proportionally (see Secticn
1.2 of this methodology) prior to uul.ylu. The resultant liquid
voluse (excluding the mercury fractions, which sust be analyzed
separately) is recorded. Combining the sasmple as described does not
allow determination (whether front or back half) of where in the train
the sample was captured. The in-stack method detection limit then
becomses a single value for all setals uﬁcpt mercury, for which the
contribution of the mercury fractions must be considered.

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

2.3 Precision. The precisions (relative standard dw:l.ntiau) for each
setal detected in a method development test at a sewage sludge incinerator, are
as follows: Sb (12.7%). 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 setals, when detected
at similar levels.

2.4 Interferences. Iron can be a spectral interference during the
analysis of arsenic, chromium, and cadmium by ICAP. Aluminum can be & spectral
interference during the snalysis of arsenic and lead by ICAP. Gsnerally, 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 must eliminate or reduce

5
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3.3.1 Volumetric Flasks, 100-amL, 250-mlL, and 1000-sL. For preparation of
standards and sample dilution. : :

3.3.2 Graduated Cylinders. For preparation of reagents.

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

3.3.4 Beakers and Watchglasses. 250-amlL 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 Pilter Fumnels. For holding filter paper. -

3.3.7 Whatsan 541 Filter Paper (or oqu:l.vn.lcnt) For filtration of

3.3.8 Disposable Pasteur Pipot.s and Bulbs.

3.3.9 Volumetric Pipets. . .- --

3.3.10 Analytical Balance. Accuuutowithin01-¢. .

3.3.11 Nicrowave or Conventional Oven. For heating samples at fixed
power levels or tesperatures. S

3.3.12 Hot Plates. : S ,

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

3.3.13.1 Grsphite Furnace Attachment. With antimony, arsenic, cadmium,
lead, selenium, thallium, and hollow cathode lamps (HCLs) or electrodeless
discharge lasps (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
equipment needed for the cold vapor mercury attachment includes an air
recirculation pump, a quartz cell, an asrator apparatus, and a heat lasp or
desiccator tube. The heat lamp should be capable of raising the ambient
temperature at the quartz cell by 10°C such that no condensation forms on the
wall of the quartz cell. Same as EPA Method 7470.

3.3.14 Inductively Coupled Argon Plasma Spectrometer. With either s
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

9



of water, and then add carefully with stirring 333 alL 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 Potassiua Permangsnate (KMnO,) Absorbing Solution, 4 Percent
KMnO, (W/V), 10 Percent H,S0, (V/V). Prepare fresh daily. Mix carefully, with
stirring, 100 sl of concentrated H,SO0, into 800 sL of water, and add water-with
stirring to make a volume of 1 L: this solution is 10 percent H,S0, (V/v).
Dissolve, with stirring, 40 g of KNnO, into 10 percent H,SO, (V/V) and add 10
percent H,SO0, (V/V) with stirring to sake a volume of 1 L: this is the acidic
potassiua permanganate absorbing solution. ' Prepare and store in glass bottles
to prevent degradation. ‘The reagent shall contain less than 2 ng/mlL 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
potassiua persanganate with the acid, thers 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 dus to prouuu 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. Add with stirring 6.3 sl of concentrated HNO,
(70 percent) to a flask containing approximately 900 alL of water. Dilute to
1000 mL with water. Mix well. The reagent shall contain less than 2 ng/al cf
each target metal. | '

4.2.4 Hydrochloric Acid (HCl), 8 N. Maks the desired volume of 8N HCl :in
the following proportions. Carefully add with stirring, 690 L of
concentrated HC1l to a flask containing 250 sl of water. Dilute to 1000 mL with
water. Mix well. The reagent shall contain less than 2 ng/mL of Hg.

4.3 Glassware Cleaning Reagents.

4.3.1 Nitric Acid, Concentrated. Fisher ACS grade or equivalent.

4.3.2 wWater. To conform to ASTM Specificstions D1193-77, Type II.

4.3.3 Nitric Acid, 10 Percent (V/V). A4d with stirring 500 aL of
concentrated HNO, to a flask containing spproximately 4000 sL of water. Dilute
to 5000 mL with water. Mix well. Reagent shall contain less than 2 ng/al of
each target metal. ’
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Method 5, Section 4.1.1, except that, unless particulate emissions are to be
determined, the filter need not be desiccated or weighed. All sampling train
glassware should first be rinsed with hot tap water and then washed in hot
sospy water. Next, glassware should be rinsed three times with tap water,
followed by three sdditional rinses with water. All glassware should then te
soaked :l.n a 10 percent (V/V) nitric acid solution for a minimum of 4 hours,
rinsed three times with water, rinsed a final time with acetone, and allowed
to air dry. All glassware openings where contasination can occur should be
covered until the sampling train is assesbled for sampling.

5.1.2 Preliminary Determinations. Same as Nethod 5, Section 4.1.2.

5.1.3 Preparation of Sampling Train. Pol_}ov the sams general procedures
given in Method 5, Section 4.1.3, except place 100 aL 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 impingers),
place 100 aL of the acidic potassium persanganate absorbing solution (Secticn
4.2.2) in each of the two permanganate ispingers 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.

Several options are available to the tester based on the sampling
requiresents 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 alL. 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 ispinger.

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
permanganate solution per Section 5.2.10. These reagent blanks should be
labeled and analyzed as described in Section 7. Set up the sampling train as
shown in Figure A-1, or if sercury analysis is not to be perforsed in the
train, then it should be modified by resoving the three impingers which are the
two permanganate impingers and the impinger preceding the permanganate
ispingers. If necessary to ensure lesak-fres sampling train connections, Teflon
tape or other non-contaminating saterial 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 cmwmruo.‘z.n.,eosoo-hummmmw
water. Pilter (if necessary) through Whatman X0 filter
m.ummmmmmwmmu.
mtuuemnm:sm:o-mormn.. Prepare
mdmlmunmmnmmalmmubymmm
same procedure as that used by Container No. 1.A., except add
Sd,ofﬂlmldthsmwlod.ofnm.mdm
dilute to 100 sl with water. Then analyze as instructed for
the sample from Container No. 1.A. mthcpm
separate persangsnate solution rinse (s-ctun 7.2.1) snd
nammu(swu-dummlm)muu
cwuwumnmw'memofmm
tmthopomuinpimu.tbmtofminm
HC1 rinse in Container No. 1.A. may be very ssall, possibly
even insignificently small. However, add the total of any
sercury analysed and calculated for the HCl rinse sasple .
Container No. 1.A. to that calculated from the mercury sample
from Section 7.3.2 which contains the separats persanganate
rinse (and water rinse as modified herein) for calculation of
the total semple mercury concentration.] .

5.1.4 Leak-Check Procedures. Follow the leak-check procedures given in
Method 5, Section 4.1.4.1 (Pretest Leak-Check), Section 4#.1.4.2 (Leak-Checks
During the Semple Run), and Section §.1.4.3 (Post-Test Leak-Checks).

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

5.1.6 Calculation of Percent Isockinetic. Same as Nethod 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 particulate 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 & vacuum

' 17
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and particulate matter have been collected in the sasple container, tighten the
1id on the sample container so that acetone will not leak out when it is
shipped to the laboratory. Nark the height of the fluid level to detersine
mworwtmmmwn ubolthccouuimrclurly
to identify its contents. S ‘

5.2.3 cnnuMlo.B(PMOMm). Kesp 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 noszle snd fitting.
probe liner, and fromnt half of the filter holder thoroughly with 100 sl of 0.1
N nitric acid and place the wash into a sample storage container. Note: The
use of exactly 100 sl is necessary for the subsequent blank correction
m..mmm:mmépmumm
Method 12, Section 5.2.2. Record the volums 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 leskage occurs during tramsport. Seal the container and
clearly label the comtents.  Finally, rinse the noszle, probe liner, and front
half of the filter holder with water followed by acetone and discard these -
rinses. - A e - . . . e L
5.2.4 Container No. & (Impingers 1 through 3, HNO,/H,0, Impingers and
- Moisture Knockout Ispinger., when used, Contents and Rinses). Due to the
potentially large quantity of liguid inwvolved, the tester may place the .
impinger solutions from ispingers 1 through 3 in sore than one container.
Measure the liquid in the first three ispingers volumetrically to within 0.5 al
using a graduated cylinder. Record the volume of liquid present. This
inforsation is required to calculate the soisture content of the sampled 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 mL of 0.1 N nitric acid using the procedure as spplicable and generally as
described in Method 12, Section 5.2.4. Nots: The use of exactly 100 =L of 0.1
N nitric acid rinse is necessary for the subseguent blank correction
procedures. Combine the rinses and impinger solutions, measure and record the
volume. Nark the height of the fluid lewel on the cutside of the container to
hmﬂl“mmw Seal the container and clearly
label the contents.

5.2.5 Container Nos. 5A, 58, and 5C. 5A(01um). (m./n,so.
absorbing solution), and 5C (8 N HC1 rinse and dilution). (As described
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impinger on its side and rotating it so that the HC1l contacts all inside
surfaces. Use a total of only 25 alL of 8 N HC1 for rinsing both permsnganate
impingers combined. Rinse the first impinger, then pour the actual rinse used
for the first impinger into the second ispinger for its rinse. Finally, pour
" the 25 aL of 8 N HC1 rinse carefully with stirring into Container No. 5C. Mark
mmntormmuuvnonmwmuotmbocmuaumu
Hlukmoccursmtmt : ) .

5.2.6 Container No. 6 (Silica Gel). louth.eolorofﬂnind:lcatm
silica gel to determine whether it has been cospletsly spent and sake a
notation of its condition. Transfer the silica gel from its ispinger to its
original container and seal. The tester may use a funnel to pour the silica
nlandnmbhrpoue.nwmmuucimfmﬂuupm. The
small smount of particles that may sdhare to the impinger wall need not be
resoved. 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 a balance is available in the field, record the weight of
the spent silica gel (or silica gel plus impinger) to the nearest 0.5 g.

5.2.7 Container No. 7 (Acetone Blank). If particulate emissions are to be
detarnined, at least once during each field test, place a 100-sL portion of the
acetons used in the sample recovery process into a labeled container for use in
the front-half field reegent blank. Seal the container. L

' 5.2.8 Container No. 8A (0.1 N Nitric Acid Blank). At least once during
each field test, place 300 al of the 0.1 N nitric acid solution used in the
sample recovery process into a labeled container for use in the front-half and
back-half field reagent blanks. Seal the container. Container No. 8B (water
blank). At least once during each field test, place 100 alL of the water used
in the sample recovery process into a labeled Container No. 88. 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 resgent into a
labeled container for use in the back-half field reagent blank. Seal the
container. ,

5.2.10 Container No. 10 (Acidified Potassium Persanganate Blank). At
least once during eech field test, place 100 sL of the acidified potassium
persanganate solution used as the impinger solution and in the nni:lo recovery
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solution to within 0.1 alL. Quantitatively resove a 50-sl aliquot and label as
Fraction 1B. Label the resaining 250-sL portion as Praction 1A. PFraction 1A is
used for ICAP or AAS analysis. Fraction 1B is used for the determination of
front-half mercury. ; ‘ '

5.3.8 MM&.Q(WI-S). Neasure and record the total vol-
use of this sample (Frection 2) to within 0.5 al. Resove a 75- to 100-alL
aliquot for sercury analysis and label as Fraction 2B. Label the resaining
portion of Container No. 4§ as aliquot Fraction 2A. Aliquot Fraction 2A defines
the volume of 2A prior to digestion. All of aliquot Fraction 2A is digested to
produce concentrated Fraction 2A. Concentrated Fraction 2A defines the volume
of 2A after digestion which is normally 150 alL. Only concentrated Fraction 2A
is snalyzed for metals (except that it is not analyzed for mercury). The
Freaction 2B aliquot should be prepared and analyzed for sercury as described in
Section 5.4.3. Aliquot Fraction 2A shall be pH 2 or lower. If necessary., use
concentrated nitric acid by careful addition and stirring to lower aliguot
Fraction 2A to pl 2. The sample should be rinsed into a beaker with water and
the beaker should be covered with a ribbed watchglass. The sasple volume should
be reduced to approximately 20 sl by heating on a hot plate at a temperature
Jjust 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 Conventicnal Digestion Procedure. Md30-l.of50mtn1tr1e
acid and heat for 30 minutes on a hot plate to just below boiling. A4dd 10 sl of
3 percent hydrogen peroxide and heat for 10 more minutes. A4d 50 sL of hot
water and heat the sample for an additional 20 minutes. Cool, filter the
sasple, and dilute to 150 mL (or the appropriate volume for the expected setals
concentrations) with water. This dilution is concentrated Fraction 2A. Neasure
and record the volume of the Fraction 2A solution to within 0.1 alL.

5.3.4.2 Nicrowave Digestion Procedure. Add 10 aL of 50 percent nitric
acid and heat for 6 minutes in intervals of 1 to 2 minutes at 600 Watts. Allow
the sample to cool. Add 10 ml of 3 percent hydrogen peroxide and heat for 2
more minutes. Add 50 sl of hot water and heat for an additional 5 minutes.
Cool, filter the ssmple, and dilute to 150 al (or the appropriate volume for the
expected setals concentrations) with water. This dilution is concentrated
Fraction 2A. MNeesure and record the volume of the Fraction 2A solution to
withinOl.-L. .

Note mummtiutimnmmmminundm
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‘5.#.1 ICAP Analysis. Frection 1A and Frection 2A are analyzed by ICAP
using EPA SW-846 Nethod 6010 or Method 200.7 (40 CFR 136, Appendix C).
Calibrate the ICAP, and set up an analysis prograa as described in Method 6010
or Method 200.7. mwnmmlmmm&cum731cf
thisuthodlh-nbcfouond Mmlqthlforuuintbcmlysu
musudbolou ’

ot

W "
i ‘.

acny . 206.833

. ., Antimony .. . .
R Arsenic - 193.696
o Barium 2 485,403
: Beryllium .. - 313,042
-7 Codmium . 226,502
Chromium . 267.716
Copper . 32.,;2;

Iron 259.
"Lead - - ' 220.3%3
Menganese 257.610
Nickel 231.604
Phosphorous 214.914
Selenium 196.026
Si{lver 328.068
Thallium ~ 190.864
Zinc 213.856

The vavelengths listed are recommended because of their sensitivity and overall
acceptance. ownmummumummummmm
needed sensitivity and are treated with the seme corrective technigues for
spectral interferencs. v , o ]

Initially, anslyze all samples for the desired target setals (except
mercury) plus iron and aluminum. If iron and aluminum are present in the
sample, th.nnhmhmtob.duuudoothatuchotﬂnnohuntsuna
mmumoflmMSOmmmmulmtmmme
arsenic, cadaium, ehroul.-._-nd lead. .

Note: When analyzing samples in s hydrofluoric acid matrix, an
alumina torch should be used; since all front-half samples will
contain hydrofluoric acid, use an alumina torch.

5.4.2 AAS by Direct Aspirstion and/or Grephite Purnace. If analysis of
-mmrmmumrmumummmuhmorum:
aspiration AAS is desired, Table A-2 should be used to determine which
techniques and methods should be applied for each target metal. Table A-2
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6. Calibration .
mmnammugormmm
6.1 Sempling Train Calibration. mu:blﬂliutrunmn

according to the indicated sections of Nethod 5: Probe Nozzle (Section 5.1):

Pitot Tube (Section 5.2); Metering Systes (Section 5.3); Probe Heater (Section

5.4); Temperature Gauges (Section 5.5); Lesk-Check of the Netering Systea

(Section 5.6); and Barometer (Section 5.7). - _

6.2 Inductively Ooupled Argon Plasms Spectrometer Calibration. Prepare
standards as outlined in Section A.%. Profile and calibrats the instrument
according to the instrussnt sanufacturer's recossended procedures using the

above standards._ The_instrussat calibretion should be checked once per hour.
ummmm»smmmmam-wuw
mm:.mmmmmmumm

6.3 Atomic Absorption Spectrometer - Direct Aspiration, Mum
'-ndcol.d\lwl-mhdnu Prepare ths standards as outlined in Section
4.5, cnxmummczmmmmmsm Calibration
procedures are also outlined in the EPA msthods referred to in Table A-2 and in
wl‘thod 7.'70 or. gtandard Ne s _for Wate: 3 Wastewater, 15th Edition,
Method 303F (for sercury). m.wmwumumu
the mean valuss used to calculats the calibretion line. The instrusent should
be recalibrated epproximately once every 10 to 12 sasples.

7. nul:lf.ycoaml - ’
7.1 Samspling. mumcm Inn-nlyud mmmm
Container Numbers 7 through 12 produced previocusly in Sections 5.2.7 through
5.2.12, respectively, shall be processed, digested, and analyzed as follows.
Digest and process cne of the filters from Container No. 12 per Sectiom 5.3.1.
100 alL. from Container No. 7 per Section 5.3.2, and lwll.fraccumlo.“
per Section 5.3.3. . This produces Fraction Blank 1A and Fraction Blank 1B froms
Fraction Blank 1. [If desired, the other two filters may be digested separately
according to Section 5.3.1, diluted separately to 300 sl sach, and analyzed
separately to produce a blank value for each of the two additional filters. If
these analyses are performed, they will produce two additional values for esch
of Fraction Blank 1A and Fraction Blank 1B. The thres Fraction Blank 1A values
vill be calculated as threes values of N,,, in Equation 3 of Section 8.4.3, then
the three values shall be totalled and divided by 3 to become the value N, , to
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(must be within 25% of calibrstion), and one duplicate snalysis (sust be within
10$otmn¢-ormtmmlyul).

7.3.2 Direct Aspirstion and/or Graphits Furnace AAS Analysis for antimony,
arsenic, barium, beryllium, cadaium, copper, chrosium, lead, nickel, sanganese,
sercury, phosphorus, selenius, silver, thallius, and zinc. All sasples should
be analyzed in duplicats.’ Perfora a matrix spike on at least one front-half
sample and 0ne back-half sample cr one cosbined ssple. If recoveries of less
Mﬁmtoréﬁﬁr:hniﬁpéentmmmrt&umxmm.
mly:-ouchmlqhvthn—thodofwum. A quslity control sssple should
hmdy:duchq&,_thgmottbalibneimaw. The results
mcuumxuummmmm,

7.3.3 Cold Vapor AAS Anslysis for Merciry.' 'All samples should be snalyzed
in duplicats. Aqnucyeunw.-phmuwamwmm
of the calibration standards (within 15% or repeat calibration). Perfors a
satrix spike on one sssple from the nitric impinger portion (must be within 25%
or sasples must be snalyzed by the method of standard additions). Additional

information on quality control can be obtained from EPA Su-846 Method THTO or in

8.1 Dry Gas Volume. Using the data from this test, calculate V, g .¢)+ the
dry gss sample volume at standard eonditiou‘n outlined in Section 6.3 of
Nethod 5. .

8.2 Volume of Water Vapor and Noisture Content. Using the data obtained
from this test, calculate the volume of water vapor V,(ere) 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
Method 2, calculste the aversge stack gas velocity.

8.4 Metals (Except Mercury) in Source Sample. o

8.4.1 Fraction 1A, Front Half, Netals (except Hg). Calculate separately
wmcorm-m»unmumm1ormmim¢mmm
following equation:

lth . c.l r‘ v-ol-.l K. 1¢




. Note: If the messured blank valus for the front half (m.,,) is
mm,wo.owAu(muAumnsmvnuamm-d
by sultiplying 1.4 ug per square inch (1.4 ug/in.?) times the
actual ares in square inches (in.2) of the filter used in the
emission sssple], ®,,, say be used to correct the emission sample
value (mpy)i if Bep, @ncesds A ug, the grester of the two
following values (either I. or 1I.) say be used:

1. A ug. 0!‘ : o o .
II. the lesser of (a) m,,. or (b) 5 percent of m,, .

If the measured blank value for the back half (m,,,) is in
the range 0.0 to 1 ug, m,,, Bay be used to correct the esissicn
ssaple valus (m,): if m,,, exceeds 1 ug, thc greatsr of the two
following values may be used: 1 ug or S5 percent of m,, .

8.5 Mercury in Source Sampls. .
8.5.1 Fraction 1B, Front Half, Hg. Calculate the asount of mercury
collected in the front half, Fraction 1, of the sampling train using the

following equation:

"u . '3":' x voolu.x “' 4

vtll

wvhere:

Hg,, * wulmotmeolloctdmthotmthnfofthomm
train (Frection 1), ug.
Q,, = quantity of mercury in snalysed sasple, ug.
vein.1 * total voluse of digested sample solution (Fraction 1), =L.
V.., = volumse of Fraction 1B snalyzed, ulL. See the following Note.

Note: V,,, is the actual amount of Fraction 1B analyzed. For

example, 11’1-Lofl"r.ction13uudnuudeo1wll.tobr1nc

1tintothcpropornnyticnlrw.nd1nbofm1m-¢

dilution wers snalysed, V,,, would be 0.01.

8.5.2 Fraction 2B and Fractions 3A, 38, and 3C, Back Half, Hg. Calculatse
mmeotumrymmmmwzmmmsmm
Practions 3A, 38, and 3C using Bquation 6. Calculate the total asount of
mercury collected in the back half of the sampling train using Equation 7.
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wvhere: .
ofmaweolhcudtn:hc.-plmm.ug.

= total mess
Hg,p, * blank correction valus foruuofmd.uctdintmt-hﬂt
field reagent blank, ug. .
llt.“-bl-nkmuenvdmtormotumryhmt‘dinb.ck

=half field reagent blanks, ug.

Note: If the total of the measured blank values (Hg,,, * HE,,,)
uintbcrnpofOtoSuc.Mmeommbonudto ‘
correct the emission sasple valus (Hg,, * BS,,): 1f it exceeds 6
ug. the greatar of the following two values may be used: 6 ug or
S percent of the emission sasple value (Hg,, ¢ Hg,, ).

8.6 Metal Concentration of Stack Gas. -Calculate each metal separately for
the cadnium, total chromium, arsenic, nickel, menganese, berylliums, copper,
lead, phosphorus, thallium, silver, barius, zinc, selenium, antimony, and
mercury concentrations in the stack gas (dry basis, adjusted to standard
conditions) as follows:

co . ‘l ‘.t,v-(ot‘)) . lq.9

Q)
.

. concentration of each metal in the stack gas, sg/dsca.

10°3 mg/ug.
wmmot.uh—muu»uum.upmm. ugs
(substitute Hg, for N, for the mercury calculation).

volume of gas sample as measured by the dry gas meter, corrected
to dry standard conditions, dscs.

2
e

v;(ott)

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