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FOREWORD

The Superfund Innovative Technology Evaluation (SITE) program was
authorized in the 1986 Superfund amendments. The program is a joint effort
between EPA's Office of Research and Development and Office of Solid Waste and
Emergency Response. The purpose of the program is to assist the development
of hazardous waste treatment technologies necessary to implement new cleanup
standards which require greater reliance on permanent remedies. This is.
accomplished through technology demonstrations which are designed to provide
engineering and cost data on selected technologies.

. This project consists of an analysis of American Combustion's proprietary
air/oxygen/fuel burner and represents the third field demonstration in the
SITE program. The technology demonstration took place at the USEPA's ‘
Combustion Research Facility in Jefferson, Arkansas. The demonstration effort
was directed at obtaining information on the performance and cost of. the
process for use in assessments at other sites. Documentation will consist of
two reports. This Technology Evaluation Report describes the field activities
and laboratory results. An Applications Analysis will follow and provide an
interpretation of the data and conclusions on the results and potential
applicability of the technology.

Additional copies of this report may be obtained at no charge from EPA's
Center for Environmental Research Information, 26 West Martin Luther King
Drive, Cincinnati, Ohio, 45268, using the EPA document number found on the
report's front cover. Once this supply is exhausted, copies can be purchased
from the National Technical Information Service, Ravensworth Bldg., .
Springfield, VA, 22161, (702) 487-4600. Reference copies will be available at
EPA l1ibraries in their Hazardous Waste Collection. You can also call the SITE
Clearinghouse hotline at 1-800-424-9346 or 382-3000 in Washington, DC, to
inquire about the availability of other reports.

Margaret M. Kelly, Acting Alfred W. Lindsey, Acting Director,
Director, Office of Program Office of Environmental Engineering
Management and Technology and Technology Demonstration




- ABSTRACT

A series of demonstration tests of the American Combustion, Inc., Thermal
Destruction System was performed under the SITE program. This oxygen-enhanced
combustion system was retrofit to the rotary kiln incinerator at EPA's
Combustion Research Facility. This system's performance was tested firing
contaminated soil from the Stringfellow Superfund Site, both alone and mixed-
with a coal tar waste (K087). Comparative performance with conventional
.incinerator operation was also tested. :

Compliance with the incinerator performance standards of 99.99 percent
principal organic hazardous constituents (POHC) destruction and removal
efficiency and particulate emissions of less than 180 mg/dscm at 7 percent 0,
was measured for d11 tests. The Pyretron system was capable of in-compliance
performance at double the mixed waste feedrate and at a 60-percent increase in
batch waste charge mass than was possible with conventional incineration.
Scrubber blowdown and kiln ash contained no detectable levels of any of the
POHCs chosen. ‘ :
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SECTION 1
INTRODUCTION

In response to the Superfund Amendments and Reauthorization Act of 1986
(SARA), the Office or Research and Development (ORD) and Office of Solid Waste
and Emergency Response (OSWER) have established a formal program to accelerate
the development, demonstration, and use of new or innovative technologies.

ORD has also established a program to demonstrate and evaluate new innovative
measurement and monitoring technologies. These two program areas are called
the Superfund Innovative Technology Evaluation, or the SITE Program.

- The primary purpose of SITE is to enhance the development and
demonstration, and thereby establish the commercial availability, of
innovative technologies applicable to Superfund sites.

There are four parts to the SITE Programﬁ

1. To identify and, where possible, remove impediments to the
development and commerical use of alternative technologies.

2. To conduct a demonstration program of the more promising innovative
technologies to establish reliable performance and cost information
for site characterization and cleanup decisionmaking.

3. To develop procedures and policies that encourage selection of
available alternative treatment remedies at Superfund sites.

4. To structure a development program that nurtures emerging
technologies.

The EPA recognizes that a number of forces inhibit the expanded use of
alternative technologies at Superfund sites. The objective of the first part
of the program is to identify and evaluate these impediments and remove them
or design methods to promote expanded use of alternative technologies.

, The second part of the SITE Program. is the demonstration and evaluation
of selected technologies. This is a significant ongoing effort involving ORD,
OSWER, EPA Regions, and the private sector. The objective of the
demonstration program is to test and evaluate field-ready technologies. The
demonstration program will provide Superfund decisionmakers with the
information necessary to evaluate the use of these technologies in future
cleanup actions.




A demonstration of the American Combustion, Inc., (ACI) Pyretron Thermal
Destruction System has been performed under the SITE program. This system is
an innovative combustion system for application to waste incinerators. The
system allows the use of oxygen enhancement of the incineration process. For
rotary kiln applications, the system consists of rotary kiln and afterburner
combustor burners capable of introducing both air and oxygen to the combustion
process, a gas (fuel, air, and oxygen) metering and control assembly, and a
computer-based control system with proprietary control logic. A prototype
Pyretron system was retrofit to the rotary kiln incinerator (RKS) at EPA's
Combustion Research Facility for the SITE demonstration. The demonstration
program was performed using contaminated soil from the Stringfellow Superfund
site. For most tests, the Stringfellow waste was combined with the listed
RCRA hazardous waste, K087, decanter tank tar sludge from coking operations.
This combined waste was chosen so .that the test waste would have signifcant
heat and principal organic hazardous constituent (POHC) content and, thereby,
present a challenge to the incineration process. The mixed waste consisted of
60 percent (weight) K087 and 40 percent Stringfellow soil. In all tests, the
test waste was batch charged to the RKS using a ram feed system which fed
waste packed into fiber pack drums. A

The demonstration program consisted of emissions testing of a condition
challenging the limit of capability of a conventional air-only incineration
process in terms of feed mass per charge and total waste feedrate. Results
were then compared to similar testing under three modes of Pyretron 0,
enhanced operation: ‘

e The same waste feed schedule and auxiliary fuel flow established in
the optimum conventional -incineration test

e Increased charge mass at constant total feedrate

e Increased total waste feedrate at constant charge mass

The objective of the demonstration test program was to provide the data
to evaluate three ACI claims regarding the Pyretron system:

e The Pyretron system with oxygen enhancement reduces the magnitude of
the transient high levels of organic emissions, CO, and soot
("puffs") that occur with repeated batch charging of waste fed to a
rotary kiln ‘ :

e The Pyretron system with oxygen enhancement is capable of achieving
the RCRA mandated 99.99 percent destruction and removal efficiency
(DRE) of POHCs in wastes incinerated at a higher waste feedrate than
conventional, air-only, incineration

e The Pyretron system is more economical than conventional incineration

This report summarizes the results of the demonstration test program.




SECTION 2
EXECUTIVE SUMMARY

The SITE demonstration of the American Combustion Inc. (ACI) Pyretron
oxygen-enhanced burner system was conducted during late 1987 through early
1988 at the U.S. Environmental Protection Agency's Combustion Research
Facility (CRF) in Jefferson, Arkansas. A prototype Pyretron system was
installed on the CRF's rotary kiln incinerator System (RKS). This
demonstration was conducted using a mixture of decanter tank tar sludge from
coking operations (RCRA Tisted waste K087) and waste soil. excavated from the
Stringfellow Superfund site near Riverside, California. These two wastes were
mixed together to provide a feed stream that had high levels of organic
contamination and in a soil matrix. This was determined to be the best
material to use to evaluate the performance of the Pyretron system. The
purpose of the demonstration tests was to provide the data to evaluate three
ACI claims regarding the Pyretron system noted in Section 1.

Two Pyretron burners were installed on the RKS at the CRF: one in the
kiln and one in the afterburner. Valve trains for supplying these burners
with controllable flows of auxiliary fuel, oxygen, and air, and a computerized
process control system were also provided. : :

As noted above, waste incinerated during the demonstration was a mixture
of 60 percent decanter tank tar sludge from coking operations (RCRA listed .
waste KO87) and 40 percent contaminated soil from thé Stringfellow Superfund
site. The K087 waste was included in the test mixture to provide high levels
of several polynuclear automatic hydrocarbon compounds. Six of these,
naphthalene, acenaphthylene, fluorene, phenanthrene, anthracene, and
fluoranthene were selected as the POHCs for the test program. The
Stringfellow soil was included to make the resulting feedstream more closely
resemble the type of waste that might be incinerated using this technology at
a Superfund site. Eight tests were performed. These tests were designed to
compare oxygen enhanced incineration to air-only incineration using the
Pyretron. For all tests the test waste packed into 5.7 L (1.5 gal) fiber pack
drums. Drums contained between 4.1 and 7.9 kg (9 and 17 1b) of waste. During
each test the feed and effluent streams were sampled and analyzed t¢ determine
their levels of POHC and other organic compounds. In addition levels of
carbon monoxide, carbon dioxide, oxygen, and total unburned hydrocarbons in
the exhaust gas were continuously neasured and recorded. Comparison of the
stripchart recordings obtained from oxygen enhanced and air only operation
would allow for a determination of whether or not the controlled introduction
of oxygen reduced transient emissions.




Section 3 of the report provides a description of the Pyretron system and
a discussion of ACI's claims for the process. Section 4 describes the
characteristics of the test waste mater1als Section 5 provides a description
of the RKS at the CRF and discusses the incinerator operating conditions for
each of the eight tests performed. The effluent stream sampling and analysis
procedures employed are described in Section 6. Test results are discussed in
Section 7 with emphasis on POHC destruction and removal efficiencies (DRE)
achieved, incinerator particulate emissions, and residual discharge stream
contamination levels. Test program conclusions are summarized in Section 8.
Section 9 discusses test program quality assurance (QA) matters and presents
the result of the QA checks performed.

SUMMARY RESULTS

Transient Emissions

Comparison of the CO levels in the kiln exit flue gas indicates that no
significant differences in transient emissions between air-only incineration
and Pyretron 0, enhanced operation could be readily observed. Statistical
analysis of CO peak height and peak area indicated that test to test variation
was greater than the variation observed between air-only and 0, enhanced
operation. As a consequence it was not possible to conc]usive%y determine
whether the Pyretron system with 02 enhancement was able to reduce the
magnitude of transient emissions produced when high heating value waste is
batch changed to a rotary kiln.

POHC DREs

Incinerator flue gas at the scrubber system exit contained nondetectable
levels of all of the test POHCs for all tests performed. Consequently POHC
DREs were greater than 99.99 percent for all POHCs for all tests. Pyretron O,
enhanced operation performance was no different than conventional air-only
incinerator performance with respect to POHC DRE.

Particulate Emissions | | ' @

Particulate levels in the scrubber system discharge flue gas were in the
20 to 40 mg/dscm at 7 percent O, range for the three Pyretron 0, enhanced
tests and one conventional air-only test for which they were measured at this
location. A1l levels were significantly below the hazardous waste incinerator
performance’ standard of 180 mg/dscm at 7 percent 0,.

Waste Throughput Increases

The tests showed that the Pyretron system with 02 enhancement was capable
of achieving a 60 percent increase in batch waste charge mass over that
possible with conventional air-only incineration at constant total mass
feedrate. In addition, the Pyretron system with 0, enhancement was capable of !
achieving double the waste throughput possible with conventional i
incineration. However, this throughput increase necessitated the addition of 5
water to the kiln to control kiln temperature. This water was a required heat i
sink to compensate for the removed heat sink represented by the nitrogen in i




the air that the oxygen stream replaced. Transient emissions, POHC DRE
performance, particulate emissions, and incineration residuals (kiln ash and
scrubber blowdown) quality were comparable under all operating conditions.
Costs

Since the Pyretron sytems is a burner system and, therefore, only one of
many components of an incineration system, the use of the Pyretron can be
expected to affect waste treatment costs only incrementally. Further, since
the capital cost for any burner system is only a fraction of the capital cost
for the entire incinerator, the majority of the costs associated with the use
of the Pyretron system will be associated with the costs of auxiliary fuel and
oxygen.

This demonstration was done at a pilot-scale research facility and not
under actual field conditions. Thus, the incremental effect of using the
Pyretron system on the cost of incinerating a ton of waste cannot be directly
determined. It is likely that the major factor in determining the cost
effectiveness of the Pyretron will remain the cost of the oxygen and fuel.
These costs vary widely depending upon location and scale of operation.

ACI estimates that it incurred $50,000 in prototype system design and
process control algorithm development efforts for the demonstration program.
ACI further estimates that the grototype system installed at the CRF cost
$150,000. A total of 36,800 sm” (1,300 MSCF) of oxygen was consumed during
the demonstration test program. Although this oxygen wgs supplied at no cost,
at tpyical oxygen costs of between $0.088 and $0.194/sm” ($2,50 to

$5.50/MSCF), between $3,250 and $4,870 worth of oxygen was consumed. A total
of 1,750 GJ (1,670 million Btu) of propane was consumed over the demonstrative
test program. At typical propane costs of between $2.84 and $5.70/GJ ($3.00
to $6.00/million Btu), between $5,000 and $10,000 worth of propane was
consumed over the test program. About 40 percent of the propane was fired
during the Pyretron Oy enhanced system tests. The remaining 60 percent was
fired during conventional air-only testing.




SECTION 3
PROCESS DESCRIPTION AND;EXPLANATION OF DEVELOPER'S CLAIMS

The Pyretron Thermal Destruction System designed for application to a
rotary kiln incinerator consists of two burners, one installed in the primary
combustion chamber (kiln) and one installed in the afterburner; valve trains i
for supplying these burners with controliable flows of auxiliary fuel, oxygen, |
and air; a computerized process control system; an oxygen supply system; and
a kiln water injection system. A schematic of the system is shown in
Figure 1. The Pyretron burners use a parallel combustion approach based upon
the independent introduction of two distinct oxidizers to each burner, each of
which has significant differences in oxygen content. In most situations, as
demonstrated in this test program, one of the two oxidizers will be pure
oxygen while the second oxidizer will be air and/or oxygen-enriched air.

The burner is designed to provide a pyrolytic combustion zone where fuel i
is mixed with pure oxygen under substoichiometric conditions. This pyrolytic ;
zone, which is located inside the flame envelope, is used to provide high |
flame luminosity and stability. A second combustion stage is established by
mixing the hot combustion products of the pyrolytic flame core with the
secondary oxidizing gas, typically air or oxygen-enriched air. The secondary
oxidizing gas is directed toward the pyrolytic flame core from the area
surrounding the core inside a water-cooled burner chamber. The resulting
oxijdation of the fuel stream from both inside and outside directions results
in rapid oxidation and expansion of the combustion products before they leave
the burner tunnel, thus providing a high velocity, highly turbulent flame
which serves to enhance oxygen mass transfer inside the incineration chambers.

The system uses a programmable logic controller to effect process
control. The control system is based upon a process control algorithm that is _
designed to maintain both process temperature and excess oxygen levels. This ;
control algorithm allows preset responses to process deviations (discussed
below) by changing the amount of nitrogen-containing combustion air introduced
into the incineration process. Nitrogen occupies a major fraction of a
conventional combustion chamber volume and likewise represents a sink for a
major fraction of the burner heat input. In the Pyretron system, the amount
of nitrogen can be controlled by varying the ratio of the two oxygen sources
(air and oxygen), delivered to the burners.

When the combustion system’ofTa conventional kiln and afterburner uses
only air to supply combustion oxygen, the only process parameter that can be
controlled to maintain the desired operating temperatures is the auxiliary
fuel heat input introduced by the burners. When the Pyretron system is
utilized, an additional process control parameter exists, namely the percent




A88-0323

I._.———————-———‘T_'f““'——'_—'—' ———————— ‘Moasured
}

process
parameters
|l Afterburner Pyretron burner |
|

Afterburner|

I

I

l

I Programmable
I

I

| I
I

|

I

I

I

I

controller
Valve train
(gas, oxygen, air)

Kiln Pyretron

logic
I
|
Transfer
duct
-

Rotary |
kiln

Gas, air, and
oxygen flows to
the burners

©

feeder

Figure 1. - Pyretron thermal destructdion system process diagram.




of oxygen in the combustion air supp11ed to the burners. With the Pyretron
system it is poss1b1e to replace 50 percent of the amount of combustion oxygen
available for organic contaminant destruction without adding additional
diluent nitrogen. Combustion gas temperatures can be maintained with a lower
auxiliary fuel heat input because the combustion gas heat sink represented by
the additional nitrogen is removed. In addition, combustion gas residence
time is increased because the diluent nitrogen is removed from the combust1on
gas volume. :

Dedicated CO and 02 analyzers are used in addition to-stack gas analyzers
to supply the computerized control system information on the measured levels
of CO and excess oxygen in the exhaust gases from the primary combustion
chamber. When the level of CO and/or excess oxygen deviates from & level
deemed appropriate for the given composition and feed volume of the waste, .the
system can initiate a preprogrammed firing schedule in the primary and
afterburner chambers to bring the process back to the desired operating
conditions through an automatic increase in the oxygen feedrates, with or
without a simultaneous reduction 1n combustion air supply.

In a typical application, the control algorithm increases the f]owrate of
oxygen to both the kiln and afterburner burners when one of three events
occur:

e A batch waste change event with a predetermined and preset (in the
algorithm) subsequent time lapse

e Kiln exit CO levels exceed a predetermined and preset ‘level

e Kiln exit 0y levels decrease below a predetermined and preset level

A baseline oxygen flowrate to each burner is also preset, as in the increased
level to which oxygen flow is increased following one of other above events.
When one of the above three events occurs, oxygen flowrates are increased from
the baseline levels to the preset higher levels and held at these levels for
preset period of time. After this time period, oxygen flowrates are returned
to baseline levels provided no tr1gger1ng condition still exists (e.qg.,
sustained high CO or low 0,).

Burner air flowrates are typica]]y contro]]ed to maintain a preset air to
auxiliary fuel ratio. Thus, air flowrates increase and decrease with
correspond1ng changes in aux111ary fuel feedrates. Fuel feedrates, in turn,
are varied in réesponse to combustor (kiln, afterburner) temperature
variations. The control system varies fuel flowrates to maintain combustor
temperatures at their setpoints. Preset changes in air flowrates accompanying
the oxygen flowrate changes can be 1ncorporated over and above the preset -
air/fuel ratio if desired. This additional air flowrate control is optional.

AbI proposes that three major‘advantages will result from application of
the system to a rotary kiln incinerator-

e The Pyretron system will be capable of reducing the magnitude of
transient high levels of CO, unburned hydrocarbon, and soot ("puffs")
that can occur with repeated batch charging of a high heat content
waste to a rotary kiln.




e The Pyretron system will allow increased waste feedrate to the kiln
' while sti11 achieving the hazardous waste incinerator performance
standards for POHC destruction and removal efficiency (DRE) and
particulate emissions. 4
e The Pyretron system is more economical than conventional
incineration.

The basis for the first claim is as follows. Rotary kiln incinerators
are unique in that they are designed to allow at least a portion of the waste
load to be introduced or charged to the system in a batch rather than
continuous mode. For organ1c, heating value-containing wastes, a portion of
the heat input to the system is correspondingly introduced in’a batch mode.
Typically, waste containerized in cardboard, plastic, or punctured steel drums
is charged to the kiln at established 1ntervals. Upon entry to the kiln, the
waste containers are heated until they rupture or burn. This then exposes the
waste contents to the hot kiln environment. Volatile organic material then
rapidly vaporizes and reacts with available oxygen in the combustion gas.
However, if the devolatilization of organic material is more rapid than the
rate at which combustion oxygen can be supplied to the kiln, incomplete
combustion can result. This can lead to a "puff" of incompletely destroyed
organic material exiting the kiln. In most instances, this puff will be
destroyed in the system's afterburner. In fact, afterburners are included in
rotary kiln incinerator systems for this very reason. However, if the puff is
of sufficient magnitude, insufficient excess oxygen and/or residence time may
exist in the afterburner to allow its complete destruction. v

In conventional incineration systems, the only way to ensure that ‘
sufficient oxygen exists in the kiln to allow complete waste oxidation is to
increase the air flowrate to the kiln. This can be accomplished either by
steadily firing the kiln burner at higher excess air than needed to burn the
burner fuel or by increasing the air flowrate in anticipation of or response
to a puff. In either instance, an increased air flowrate adds both increased
oxygen for waste combustion and increased nitrogen. The increased diluent
nitrogen flow is detrimental to complete waste destruction for two reasons.
Its presence in the combustion gas volume decreases kiln combustion gas
residence time, and, since the nitrogen must be heated, it decreases
combustion gas temperature.

In contrast, the Pyretron system offers the capability to increase the
amount of oxygen in the combustion process in anticipation of or response to a
puff while not adding diluent nitrogen. Thus, kiln temperature can more
easily be maintained and additional oxygen needed for waste puff destruction
can be introduced with far less an effect on combustion gas volume, hence
combustion gas residence time, than possible with air alone. This extra
oxygen, without diluent nitrogen, is available for waste puff oxidation. With
this additional kiln condition control flexibility, the magnitude of transient
puffs should be reduced as compared to similar operating conditions with
conventiona1 incineration.

The basis for the second claim, that the Pyretron system will allow
increased waste feedrate in a given kiln system, follows from the basis of the
first claim. The maximum feedrate of a high organic content waste in a




conventional incinerator is determined by the onset of transient puffs which
survive the afterburner. When this occurs, waste constituent destruction is
less than complete and eventually falls below the regulation mandated

99.99 percent hazardous constituent destruction and removal efficiency.

The discussion supporting the first claim noted that since, the
additional oxygen to support waste combustion would be supplied without
diluent nitrogen in the Pyretron system, incineration residence times would be .
greater for a given waste and auxiliary fuel feedrate; therefore, incineration i
destruction efficiency would be greater. Thus, a feedrate that produced |
unacceptable transient puffs under conventional incineration would not do so i
with the Pyretron system. Correspondingly, the onset of unacceptable ,
transient puffs under Pyretron operation would occur at a higher waste 1k
feedrate. Thus, acceptable operation at higher waste feedrates (or
throughputs) should be possible with the Pyretron system.

The basis for the third claim again follows from the bases for the first
two claims. Since the Pyretron system uses oxygen for a portion of the waste
oxidant (instead of air), a given set of incineration temperatures can be
maintained with less auxiliary fuel feed than is possible with conventional
incineration. Less diluent nitrogen is fed, thereby obviating the need to
heat this diluent nitrogen to combustion temperature. Thus, auxiliary fuel
use per unit of waste treated is less for the Pyretron system than for
conventional incineration.

In addition, if higher waste feedrates can be employed in a given
combustor with the Pyretron system, then the treatment time required per unit
of waste is decreased. This affords further operating cost savings as well as
capital recovery cost savings per unit of waste treated. :

The test program discussed in this report was specifically designed to
evaluate the first two of the above claims and to establish needed data to
evaluate the third. The scope of the test program is discussed in Section 5.




SECTION 4
TEST WASTE DESCRIPTION

As noted in Section 1, the demonstration tests were performed using waste
material from the Str1ngfe110w Superfund site. For most of the tests :
performed, the Stringfellow waste was mixed with the 1isted RCRA hazardous °
waste K087, decanter tank tar sludge from coking operations. The Stringfellow
waste, a contam1nated soil containing several hazardous constituent trace
metals and few organic constituents at low levels, was chosen for the
demonstratjon because it is the test waste used in past and planned thermal
destruction technology evaluations. Specifically, the Stringfellow soil had
been tested with the Shirco thermal destruction technology and had beén tested
in a conventional incineration system. It was decided to use the Stringfellow
soil in the Pyretron system demonstration so that data from the Pyretron
system demonstration could be compared to those from other test programs.

However,. the Stringfellow soil contains very low levels of organic
constituents and has negligible heat content. As such, incineration alone
would not have permitted an evaluation of the ACI claims discussed in
Section 3. Specifically, ACI claims that the Pyretron sytem can reduce the
magnitude of "puffs" that can occur with repeated batch charging of a high
heat content waste to a rotary kiln and that the Pyretron:achieves the
hazardous waste incinerator performance standards with increased waste
throughput. These claims need to be evaluated with a high-heat-content waste
material that has significant concentrations of one or more POHCs.

Since the Stringfellow site waste material has very low organic content
and negligible heating value and since a waste material with high heat content
and S1gn1f1cant POHC concentrations was required to evaluate the Pyretron
vendor's claims for the Pyretron process, it was decided to mix the
Stringfellow soil with the K087 waste. The resulting mixture used (40 percent
Stringfellow soil, 60 percent KO87) contained sufficient heating value and
percent levels of several POHCs (supplied by the K087).

Characterisics of the Stringfellow soil are summarized in Table 1. These
data are from previous characterization analyses of soil excavated from the
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TABLE 1. COMPOSITION OF THE STRINGFELLOW SITE CONTAMINATED SOIL

FROM LOCATION OAl17

Component

Concentration mean (range)

(ng/9)

Water, percent

Total organic carbon
Sulfate

Chloride

Hazardous organic constituents
(Appendix VIII of CFR 261)
Chloroform \
Trichloroethylene
Tetrachloroethane
Chlorobenzene ;
Bis(2-ethylhexyl)phthalate

DDE j
DDT

PCB-1260

Other organic constituents

1,4-Chlorobenzene su1fon1c acid
Ethy]benzene

Benzoic acid
3-Chlorobenzoic acid
4-Chlorobenzoic acid
4-Chlorobenzoyl chloride

t

15.8 (9 2 to 28.8)
2,150 (1,350 to 2,870)
7.580 (ND to 19,300)
103 (9 to 178)

0.18 (ND to 0.85)
0.28 (ND to 1.22)
0.11 (ND to 0.55)
0.74 (ND to 2.71)
1.45 (0.65 to 2.08)
2.94 (0.31 to 8.53)
15.80 (0.52 to 55.7)
5.80 (ND to 13.0)

20 (ND to 4,100)
.18 (ND to 1. 08)
9 (0.01 to 0.56)
2 (ND to 4.47)
9 (ND to 11.0)
9 (ND to 2.36)

ND - Not detected.
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TABLE 1. COMPOSITION OF -THE STRINGFELLOW SITE CONTAMINATED SOIL

Concentration
(vg/9)
Equivalent
. Deionized Strong EP toxicity
Component water leach acid leach 1imitd
Hazardous trace
element constituents
Arsenic 0.89 7.34 100
Barium ‘ 0.05 131 20,000
Cadmium 3.03 ‘ 3.18 20
Chromium : 98 912 100
Copper 26.2 135 -
Lead 0.046 97.1 100
Mercury <0.001 0.044 4
Nickel 7.04 21 -
Zinc _ 24.7 75.1 -
Other trace elements
Aluminum - 2,470 14,000 -

. Calcium 607 11,200 -
Cesium 3.98 46.2 --
Fluorine 127 - v —
"Iron _ 244 ‘ 21,600 -
Potassium 300 S ~ - -
Lanthanum 1.35 42.6 -
Magnesium 306 5,630 -
Manganese 72.1 267 --
Sodium 523 -- --
Nitrate 37.7 S -
Titanium 0.24 1,670 -
Uranium 1.25 33.8 -

3Since in the éégfoxicity‘procedure, 1 g of material is leached
into 20 g of iElchate, the value in this column represents 20
times the EP toxicity criterion.
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area planned for the tests (1). As noted in Table 1, the contaminated
material contains no hazardous organic constituents at levels greater than
100 ppm. In fact, only DDT 1is present at levels greater than 10 ppm. Low
levels of several other organic constituents are noted in Table 1; only
1,4-chlorobenzene sulfonic acid is present at levels above about 1 ppm. This
compound is not considered a hazardous organic constituent, however.

Table 1 also notes leachable levels of several hazardous constituents and
other trace elements in the Stringfellow material. For the elements with
Extraction Proceédure (EP) toxicity 1limits, an equivalent limit corresponding
to a-solid concentration is also noted. Since the EP toxicity protocol
involves leaching of 1 g solid into 20 g of leachate, the equivalent EP limit
noted in Table 1 for comparison to the solid concentration noted is 20 times
the EP leachate threshold. Based on the data in Table 1, this material would
1ikely be considered EP toxic but only for its chromium content ([007).

As noted above, since the Strﬁngfe]]ow material has very low potential

POHC concentrations and since it has very low total organic concentrations or

heating value, most of the demonstration tests were performed with a mixture
of a high-heating-value waste containing percent quantities of several POHCs,
the listed waste K087. Waste characterization data, from a sample analyzed at
the CRF in April 1987 are summarized in Table 2. Potential POHC
concentrations in this waste as analyzed in the same sample are summarized in
Table 3. As indicated, it contains several hazardous polynuclear aromatic
hydrocarbon (PAH) components in percent quantities.

The data in Table 3 show that K087 waste concentrations of six PAH
constituents are present in the waste at levels above 1.0 percent. These six
compounds, naphthalene, acenaphthylene, fluorene, phenanthrene, anthracene and
fluoranthene, were designated to be the POHCs in this material.

TABLE 2. CHARACTERIZATION ANALYSES OF
THE KO87 WASTE

Parameter valuel
Moisture content, ¥ 3.9
Ash, % 5.4
Specific gravity 1.17
Heating value, MJ/kg 33.4

(Btu/1b)  (14,380)
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TABLE 3. TYPICAL COMPOSITION OF THE K087 WASTE

Component

Concentration
(percent by weight
as received)

Semivolatile organic hazardous constituents

Naphthalene
Acenaphthylene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Benzo(a)anthracene
Chrysene
Benzo(a)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(g,h,1)perylene

Other semivolatile organic constituents

2-Methylnaphthalene
Dibenzofuran

4H-cyclopenta[d,e,f]
phenanthrene

Benzo(e)pyrene

Matter insoluble in
methylene chloride

8.3
2.1
1.5
3.6

1.4
2.3
0.98
0.96
0.64
0.38
0.70
0.45
0.45

1.0
1.0
1.0

1‘0
28.6
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In the test program performed, the Stringfellow material was test burned
alone (K087 not added) for one test using each of the air-only burner
operation and the Pyretron system. For these two Stringfellow waste-only
tests, the Stringfellow soil waste wds spiked with 4,500 ppm each of
hexachloroethane and 1,3,5-trichlorobenzene, the POHCs for these tests. In
a1l other tests, the Stringfellow waste was mixed with the K087 material in
the ratio of 60 percent (weight) K087 to 40 percent Stringfellow waste. The
K087 POHCs noted above were the designated POHCs for these tests.

Test material was packed into 5.7-L (1.5-gal) fiber pack drums for
feeding to the rotary kiln via the ram feed system in place. ODrums were
packed with between 4.1 and 7.7 kg (9 and 17 1b) of the test mixture. Drum
weights were recorded on each drum. The fiberpack drums, which are standard
containers widely used in the food and pharmaceutical industries, represent
pilot-scale versions of fiberpack drums commonly used for feeding waste into
industrial rotary kiln incinerators. The specifications and characteristics
of these drums are presented in Table 4. The predominant ash residue, sodium
silicate, comes from the glue used in the drums.

TABLE 4. FIBERPACK DRUM SPECIFICATIONS

Manufacture: . Continental Fiber Drum, Inc.

Model number: A0158-2X

Physical dimensions: 20 cm diameter, 16.5 cm tall
(8 in diameter, 6.5 in tall)

Maximum capacity: Volume: 5.7 L (1.5 gal)
Weight: 27 kg (60 1b)

Tare weight: 0.45 kg (1 1b) +5 percent

Construction material: Base -- Virgin Fourdenier Southern Pine
Kraft Paper

Estimated ash content: 13 percent

Certification: Meets applicable USDA and FDA requirements for
containers that come into contact with food and
pharmaceutical products.

Meets.applicable DOT requirements for UFC
(rail) .and NMFC (truck) packaging.
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| SECTION 5
TEST FACILITY DESCRIPTION AND INCINERATOR SYSTEM OPERATION

The rotary kiln incinerator system (RKS) at the Combustion Research -
Facility (CRF) in Jefferson, Arkansas, was used in this test program. A
description of the system is presented in Section 5.1 along with discussion of
~ the installed Pyretron system; the test matrix and incinerator operating
conditions are described in Section 5.2.

5.1 ROTARY KILN INCINERATOR SYSTEM DESCRIPTION

A simplified schematic of the RKS is given in Figure 2. The system
consists of a primary combustion chamber, a transition section, and a fired
afterburner chamber. The primary air pollution control system (APCS) consists
of a venturi scrubber and a packed-column scrubber.  In addition, a backup air
pollution control system consisting of a carbon-bed adsorber and a HEPA fijter
is in place. The primary APCS is typical of those used on actual commercial
or industrial incinerators. The backup system is designed to ensure that -
organic compound and particulate emissions to the atmosphere are negligible.
Table 5 summarizes the design characteristics of the main system elements.
These are discussed in more detail in the following subsections.

5.1.1 Incinerator Characteristics

The rotary kiln combustion chamber has an inside diameter of 0.95 m
(37.5 in.) diameter and is 2.1 m (84 in.) long. The chamber is lined with
13 cm' (5 in.) of refractory encased gn a 6.3-m§ (0.25-in.) thick steel -
shell. The chamber volume is 1.74 m~ (61.4 ft~). Four steel rollers support
the kiln barrel. A variable-speed DC motor coupled with a reducing gear
transmission tumbles the rotary kiln. Typical rotation speeds range from 0.2
to 1.5 rpm. A C

The afterburner chamber has a-0.91-m (36-in.) inside diameter and is
2.74 m (9 ft) long. The afterburner chamber wall is constructed of a 15-cm
(6-in.) layer of refractory encased in a 6.3-mm (0.25—15.) thick §arbon steel
shell. The volume of the afterburner chamber is 1.80 m° (63.6 ft”).

As noted in Section 1, a prototype of the ACI Pyretron Thermal
Destruction burner system was retrofitted to the RKS for these tests. The
system retrofitted consisted of the following: a propane-fired burner
installed at the waste feed end of the RKS kiln; a similar burner in the RKS
afterburner; gas metering and control assembly (valve trains) for controlling
propane, air, and oxygen flows to both burners; an oxygen supply consisting of
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TABLE 5.

DESIGN CHARACTERISTICS OF THE CRF ROTARY KILN SYSTEM

Gharacteristicshof the Kiln Main Chamber

Length, outside
Diameter, outside
Length, inside
Diameter, inside
Chamber volumn
Construction
Refractory

Rotation

Solids retention
time

Burner

Primary fuel

Feed system
Liquids
Sludges
Solids

Temperature (max)

4 ft)

~
-
o+

0. 63-cm (0.25 in.) thick cold rolled steel
12.7-cm (5-in.) thick high alumina castable
refractory, variable depth to produce a
frustroconical effect for moving solids
Clockwise or counterclockwise 0.2 to 1.5 rpm
1 hr (at 0.2 rpm)

American Combustion Burner rated at 880 kW
(3.0 MMBtu/hr) with dynamic 0, enchancement capab111ty
Propane

Positive disp]acement pump via water cooled lance

Moyno pump via front face, water-cooled lance

Metered twin-auger screw feeder or fiberpack ram feeder
900°C (1,650°F)

Characteristics of the Afterburner Chamber

Length, outside
Diameter, outside
Length, inside-
Diameter, inside
Chamber volume
Construction
Refractory

Gas residence time
Burner

Primary fuel
Temperature (max)

m3 3

m° (63.6 ft

-cm (0.25-in.) thick cold rolled steel

4-cm (6-in.) thick high alumina castable refractory
1.2 to 2.5 sec depending on temperature and excess air
American Combustion Burner rated at 440 kW

(1.5 MMBtu/hr) with dynamic 0, enhancement capab111ty
Propane

1,200°C (2,200°F)

Characteristics of the Air Pollution Control System

System capacity
Inlet gas flow

Pressure drop
Venturi scrubber
Packed column

Liquid flow
Venturi scrubber

Packed column
pH control

m3/min (3,773 acfm) at 1,200°C (2,200°F) and 101 kPa
7 psia)

1.7

(14.

7.5 kPa (30 in. WC)

1.0 kPa (4 in. WC)

77.2 L/min (20.4 gpm) at 69 kPa (10 psig)

116 L/min (30.6 gpm) at 69 kPa (10 psig)
Feed back control by NaOH solution addition
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a trailer-mounted Tiquid oxygen tahk with evaporator; and a system for
injecting water into the kiln to afford additional kiln temperature control.

The replacement burners were installed on the RKS in the Tocations noted
in Figure 2. These burners were designed to fit directly into the existing
refractory penetrations for the exjsting RKS burners. The gas (propane, air,
and 02) metering and control assembly was fabricated by ACI, shipped to the:
CRF, and installed just outside the building housing the incinerator. A kiln
water injection nozzle was installed in the kiln feed face adjacent to the
auxiliary fuel burner. A trailer-mounted 0, tank with evaporator was supplied
by Big Three Industries. The ACI-supplied process control computer system was
installed in the CRF control room in parallel with the in place RKS control
system. The ACI system controlled the burner flows (propane, air and 0j).

The existing RKS control system controlled waste feed and scrubber system
operation.

5.1.2 Air Pollution Control Devices

After exiting the afterburner chamber, the combustion gas enters a
venturi scrubber which has an automatically adjustable throat. The scrubber
is designed to process hot gases at 1,200°C (2,200°F) and operate at 7.5 kPa
(30 in. WC) differential pressure. A maximum flow of 77 L/min (20.4 gpm) of
dilute NaOH solution enters via the top of the scrubber and contacts the gas
to remove acid gases and entrained particulate.

Downstream of the venturi scrubber, the combustion products enter the
packed-column scrubber where additional scrubbing occurs. The scrubber column
is packed with 5.1-cm (2-in.) diameter polypropylene ballast saddles at a
depth of 2.1 m (82 in.). The circulating quench and scrubber Tiquor is also a
dilute aqueous NaOH solution. A pH sensor monitors the scrubber Tiquor pH,
and .an integral pH controller that automatically meters the amount of NaOH
added to maintain the pH at set point ensures proper HC1 removal. For these
tests, the scrubber blowdown Tiquor from the primary APCS flowed directly to a
6,000-gal tanker trailer. At the conclusion of the test program, the
collected blowdown water was hauled to an offsite treatment, storage, and
disposal facility (TSDF).

At the exit of the packed-column scrubber, a demister removes most of the
suspended 1iquid droplets. In a typical commercial incinerator system, the
combustion gases would be vented to the atmosphere at this point. However, a
backup APCS is in place at the CRF. The combustion gas passes through a bed
of activated carbon designed to adsorb the remaining vapor phase organic
compounds. Typically, the carbon bed operates at 77°C (170°F). Because the
combustion gas is saturated with moisture and is cooled as it flows through
the flue ducts, condensate is continuously formed. The condensate accumulates
in the carbon bed and drains via a bottom tap into the blowdown storage tanks.
It is then pumped to the tanker truck.

A set of high-efficiency particulate (HEPA) filters designed to remove
remaining suspended particulate from the flue gas is located downstream of the
carbon adsorption bed. An induced draft fan draws and vents the effluent gas
to the atmosphere.
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5.2 INCINERATOR SYSTEM OPERATING CONDITIONS

5.2.1 Test Program Overview

The general objective of this test program was to evaluate the Pyretron
burner system as an innovative treatment technique for applwcat1on to various
Superfund site wastes. Specific objectives were noted in Section 1. The test
program was formulated specifically to address those objectives. The general
scope of the test series was as follows: i '

e Incinerator optimization trials using air-only burner operation with
mixed waste (Stringfellow soil with K087) to determine the maximum
feed charge mass and total mass feedrate attainable in this mode

o One test at "optimum" operation for mixed waste using air-only burner
operation with emissions and residuals sampling

e One test under the "optimum" air-only burner operating conditions of
waste feedrate, drum feed frequency, incinerator temperatures, excess
air levels, and kiln rotation speed using the Pyretron system with
emissions and residuals sampling _

e Incinerator optimization trials using the Pyretron system with mixed
waste to determine the maximum feed charge mass and total mass
feedrate attainable in this mode .

e One test under "optimum" air-only burner operating cond1t1ons of
waste feedrate, incinerator temperatures, excess air levéls, and kiln
rotation speed using the Pyretron system with emissiohs and residuals
sampling but with drum feed frequency decreased and waste feed mass
per charge increased to the maximum attainable in this operating mode

s One test at "optimum" Pyretron system operation for mixed waste
(maximum total mass flowrate) with emissions and residuals sampling

In addition, two tests, one using conventional incineration and one using the
Pyretron system, feeding Stringfellow soil alone (no K087 added) were
performed after completing the demonstration program to supply waste
treatability data requested by EPA Region IX.

Emissions sampling during the optimization trials noted above was limited
to operation of the flue gas continuous emission monitor (CEM) system
described in Section 6. Once a desired test evaluation condition was defined,
an emissions and incinerator residuals (kiln ash and scrubber blowdown)
sampling and analysis test was performed to evaluate whether the operating
condition was in compliance with the hazardous waste incinerator performance
standards (POHC DRE and particulate emissions) and to define incineration
residuals composition characteristics.

This test series was specifically designed to evaluate two of the three
- ACI claims put forth regarding the Pyretron system and to develop data to
allow evaluation of the third claim. The two claims specifically evaluated
were as follows:

e The Pyretron system reduces the magnitude of the transient high
levels of organic emissions, CO, and soot ("puffs") that occur with
repeated batch charging-of waste fed to a rotary kiln
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e The Pyretron system is capable of achieving the RCRA-mandated 99.99
percent POHC DRE in wastes incinerated at a higher waste feedrate
than that of conventional incineration.

The third ACI claim involving an economic comparison between the Pyretron
system and conventional incineration was not specifically evaluated. However,
during the test program, air, 0,, auxiliary fuel (propane), and kiln water
injection flows were measured. These data will be required in waste treatment
cost calculations for both conventional and Pyretron incineration. An
evaluation of treatment process economics is presented in the companion
Applications Analysis report (2).

To evaluate the two claims specifically addressed required that the
capabilities of conventional incineration in incinerating the mixed test waste
be established and then show that these capabilities could be surpassed using
the Pyretron 0, enhanced system. Accordingly, the optimization trials under
air-only operation focused on establishing the capabilties of conventional
incineration. These trials sought to define the conditions of "optimum"
conventional incinerator operation. Optimum operation was defined to be the
condition that allows the maximum feed charge mass and the maximum total waste
mass feedrate achievable under conventional operation with acceptable
transients in incinerator flue gas CO and unburned hydrocarbons (puffs). An
emissions and incineration residuals (kiln ash and scrubber blowdown) sampling
test was performed at this optimum conventional operation condition.

The same incineration conditions of waste feedrate and charge frequency
and of incinerator temperatures and excess air levels were next established
but with oxygen enhancement via Pyretron operation. An emissions and
incineration residuals sampling test was performed for this condition. This
effort was not specifically focused on evaluating on ACI claim. Still, it was
felt that it may be possible to establish whether or not the Pyretron system
gave better performance in terms of POHC DRE and residuals composition than
conventional incineration. When compared to the optimum conventional
incineration test, the results from this test might support such statements.

Next, optimization trials were performed to define the maximum charge
mass possible with the Pyretron 02 enhanced system but with total waste feed
mass feedrate held at the conventional incineration optimum test value. An
emissions and residuals sampling test was performed at this increased charge
mass condition to evaluate whether compiiance with the incinerator performance
standards was maintained.

Finally, to establish that the Pyretron system was capable of
in-compliance operation at higher waste feedrate than possible under
conventional operation required that the maximum waste feedrate possible under
acceptable Pyretron 0, enhanced operation be defined. Optimization trials
were performed to define this increased feedrate level. An emissions and
residuals sampling test was performed at this "optimum" Pyretron 0, enhanced
operating condition, again to estabiish that this condition complied with the
incinerator performance standards.
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In addition to the test program outlined above, tests were also performed
with Stringfellow soil alone fed to the kiln. One test was performed under
conventional operation, and one test was performed under Pyretron 0, enhanced
operation. These tests were not meant to aid in the evaluation of ACI
claims. However, baseline treatability data with Stringfellow waste alone for
both operating modes were requested by EPA Region IX for comparison with
performance data for other thermal devices mentioned earlier.

The specific tests for which emissions and residuals sampling were
performed are listed in Table 6 along with the target test operating
conditions specified in the test plan. As noted, the base condition target
kiln temperature was 980°C (1,800°F), and target afterburner temperature was
1,120°C (2,050°F). Duplicate emissions testing at two operating conditions
was performed during the test program in an attempt to establish the degree of
data variability for tests at comparable operating conditions. The replicate
tests were performed for optimum air-only and the optimum O,-enhanced tests.
}e;gs é and 2, and 5 and 6 represent these respective replicate tests in

able 6. ‘

Table 7 summarizes the actual average test operating conditions achieved
for each of the tests performed. Specific discussion of the incinerdtor
system operation for each test is given in Section 5.2.2 below. Appendix A
contains tabulations of incinerator process operating data recorded at 15 min
intervals over each test.

Table 8 summarizes the operating conditions for the venturi scrubber/
packed-tower scrubber air pollution control system on the RKS. As shown, all
tests were performed under roughly comparable APCS operation. Average venturi
scrubber liquor flow was 60 to 64 L/min (16 to 17 gpm) with pressure drop of
5.0 to 7.5 kPa (20 to 30 in. WC). Average packed column scrubber liquor flow
was 98 to 114 L/min (26 to 30 gpm) with pressure drop of 1.0 to 3.7 kPa (4 to
15 in. WC). Scrubber liquor temperature was generally about 70°C (160°F) with
gH betwsen 7.1 and 7.5. Scrubber blowdown rate was 1.9 to 3.8 L/min (0.5 to

.0 gpm).

5.2.2 Individual Test Incinerator Operating Coriditions

The chronological progression of the test program was as follows.
Shakedown and optimization tests under conventional (air-only) operation
proceeded during late November and early December 1987. As a result of these
tests, it was felt that the waste feed schedule which represented the maximum
that could be handled with the K087/Stringfellow waste mixture under
conventional opération was a feed of 10.9 kg (24 1b) every 10 min or
65.6 kg/hr (144 1b/hr). It was decided to attempt test point 1 (optimum
conventional incineration) at this feedrate on December 8, 1987. Figure 3
shows the waste feed schedule for this attempted test. Figure 4 shows traces

.of propane and air input flowrates, exit temperatures, and exit flue gas 0,
and CO levels for the kiln and the afterburner for this attempted test.

Figure 4 shows that early in the test period, kiln exit temperature

varied from about 870° to 980°C (1,600° to 1,800°F) over a charge cycle. Kiln
exit 0, ranged from about 7 to 16 percent 0, over a cycle, and kiln exit CO
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levels were generally low. However, intermittent CO spikes up to 2,200 ppm
occurred. As the attempted test proceeded, kiln temperature 1ncreased such
that after about 3 hrs of operation, kiln exit temperature was ranging from
980° to 1,150°C (1,800° to over 2, 100 F) over a charge cycle. Kiln exit flue
gas O, peaked at about 15 percent just prior to the start of a batch charge
but decreased to 0 as the puff of volatilized waste from a charge filled the
kiln. This occurred with each charge late in the attempted test. Kiln exit
CO levels peaked at about 3,000 ppm under these depleted 0, conditions.

Figure 5 shows that the CO puffs survived through the afterburner and resulted
in CO peaks of above 100 ppm at the stack.

It was decided that this attemped test was indeed beyond the limits of
acceptable conventional incinerator operation, and sampling was aborted.

The next attempt to achieve desired condition 1 (optimum conventional
incineration) was performed with both charge mass and frequency reduced. This
test, which was performed on December 9, 1987, had a feed schedule of 9.5 kg
(21 1b) charges every 12 min, or 47.7 kg/hr (105 1b/hr). The waste feed
schedule for this test is shown in Figure 6. Corresponding kiln and
afterburner data (propane and air flows, exit temperature, and ex1t flue gas
0, and CO) are shown in Figure 7.

Figure 7 shows that kiln operating conditions were much more controlled
for this test. At stabilized operation, kiln exit temperature ranged from
about 900° to 1,080°C (1,650° to 1,970°F) over a charge cycle. Kiln exit CO
peaks were less than about 50 ppm, with the exception of one spike early in
the test. These were reduced to less than 10 ppm at the stack after passage
through the afterburner (see Figure 8).

Unacceptable incinerator operation was experienced on December 8 when
10.9-kg (24-1b) charges were fed every 10 min. In contrast, acceptable
operation was achieved when 9.5-kg (21-1b) charges were fed every
12 minutes. Given these results, it was decided to define the 9.5-kg/12-min
charge schedule to be at (or at least very near) the 1imit of capability of
conventional incineration with the test waste. This, then, would be the
"optimal" conventional incineration operating condition aga1nst which the ACI
claims would be evaluated.

An abbreviated sampling effort consistent with the planned replicate
testing of the optimum conventional incineration operating condition (see
Section 6) was completed. This test (Test 1) was des1gnated the replicate
optimum conventional incineration test.

This test condition was repeated on December 11, and was designated the
optimum conventional incineration test. For this test the feed, incineration
residuals, and the flue gas at two locations were sampled and extensively
analyzed (see Section 6). Figure 9 shows the waste feed schedule for this
test (Test 2). Figure 10 shows corresponding kiln and afterburner operating
data.

Figure 10 shows that Test 3 was completed at slightly lower kiln
temperature, which ranged from about 870° to 1,040°C (1,600° to 1,900°F) over
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a charge cycle. Kiln exit flue gas 0, was comparable, nominally ranging from
about 6 to 15 percent over a charge cycle. On a few occasions when a
particularly high-heat-content charge was fed, kiln exit O, dropped to below

1 percent; CO peaks up to 2,400 ppm at the kiln exit accompanied these low 0,
occurrences. However, these peaks were easily handled in the afterburner such
that 50 ppm or lower stack CO peaks resulted as shown in Figure 11. :

Test condition 3 was completed on December 17, 1987. In this test, the
operating conditions (waste charge mass and charge frequency and incineration
temperatures) of Tests 1 and 2 were replicated using the Pyretron system with
oxygen enhancement. The Pyretron 0, enhanced operating mode was as follows.
Experience gained during shakedown %esting showed that about 30 seconds after
a batch charge to the kiln, the fiberpack drums ignited and discharged their
waste contents. Rapid devolatilization and combustion of the more volatile
constituents of the waste then occurred, filling the kiln with the waste
combustion flame. Burnout of the remaining waste continued over about a
subsequent 5=min period. Thus, the period of peak oxygen demand for waste
combustion was this 5-min period that started about 30 seconds after the batch
charge event.

As noted in Section 3, the Pyretron process control algorithm for O
enhanced operation boosts the oxygen flows to the kiln and afterburner burners .
from a preset baseline level to a preset increased level when one of three
triggering events occurs:

e A batch waste charge event followed by a predetermined time lapse
"o Excessive CO in the kiln exit flue gas
o Insufficient 0, in the kiln exit flue gas

The baseline oxygen flowrates were set so that both kiln exit and
afterburner exit flue gas 0, levels were about 15 percent with auxiliary fuel
combustion alone. Triggering kiln exit CO and 0, set points were defined by
ACI and entered into the process controller. For the waste charge event.
trigger, a lag time (after charge) of about 30 seconds was defined. Thus,
about 30 seconds after each charge event the oxygen flowrates to the burners
were ramped up to an increased level. This increased level was set at that
required to prevent flue gas 0, level from falling significantly below about
15 percent in either the kiln exit or the afterburner exit. Oxygen flowrates
were maintained at the preset increased level for about 5 min, then ramped
down to the baseline level, provided the kiln exit CO was below and 0, was
above respective trigger levels. Auxiliary fuel flowrates were contro?ied to

maintain respective combustion chamber temperatures.

Burner air flowrates varied directly with fuel flowrate according to the
set air/fuel ratio. No decrease in burner air flowrates were set to accompany‘
increased oxygen flowrate. This increase in the oxygen available for
combustion in anticipation of peak waste 0, demand (30 seconds after each
batch charge) was the basis for reducing tﬁe magnitude, or preventing the
occurrence, of transient “puffs.”

Figure 12 shows the waste feed schedule for Test 3. Figure 13 shows
corresponding kiln and afterburner data for this test. Oxygen feed flows to
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the kiln and afterburner are noted for this test in Figure 13. The
incinerator process data acquisition system was not functioning for about the
first 1.5 hrs of emission sampling. This event is reflected in the gap seen
in Figure 13. This initial 1.5-hr period was one of acceptable operation,
however. Control room data recorded at 15-min intervals (see Appendix A)
confirm that operation during this period was comparable to that during the
recorded period shown in Figure 13. :

Figure 13 shows that at the same waste feed schedule and kiln propane
flow, kiln temperatures were higher for Test 3 than for Tests 1 and 2. This
is as expected as diluent N, is removed from the oxidant feed. Test 3 kiln
exit temperature varied from about 980° to 1,090°C (1,800° to 2,000°F) over a
charge cycle. Kiln exit flue gas 0, was also higher, ranging from about 15 to
21 percent. Kiln exit flue gas CO was steady at about 50 ppm. The stack CO
monitor zero drifted during the test as shown in Figure 14. Correcting for
this drift, stack CO levels were quite low, no more than a few ppm, throughout
the test. The oxygen flowrate traces in Figure 13 show that the only trigger
event which caused oxygen flowrates to ramp up for this test was.the batch
charge event. _

Optimization testing for further Pyretron 0, enhanced operation proceeded
in early January 1988. From these tests, it was decided to designate test
condition 4 at an increased waste charge mass of 15.5 kg (34 1b) but with
decreased charge frequency of every 19.5 min so that total feedrate of
47.7 kg/hr (105 1b/hr) was the same as for Tests 1, 2, and 3. The purpose of
this test was to supply data to evaluate the ACI claim that the Pyretron
system would be able to reduce the magnitude of transient puffs of CO and
unburned hydrocarbon accompanying a batch waste charge. Test 4 was performed
at approximately a 60-percent increase in charge mass compared to the maximum
achievable with conventional incineration (Tests 1 and 2). The Pyretron
system operating control logic was similar to that used in Test 3, discussed
previously, with timing adjustments to the batch change event trigger to
account for the altered waste charge cycie. Test 4 was completed on
January 14, 1988.

Figure 15 shows the waste feed schedule for the test, and Figure 16 shows
corresponding kiln and afterburner data. Figure 16 shows that kiln exit
temperature was more variable for the high charge mass test (Test 4). Average
kiln exit temperature was about 960°C (1,765°F), although temperatures as low
as 870°C (1,600°F) and as high as 1,065°C (1,950°F) were routinely
experienced. Kiln exit flue gas 0, generally ranged from about 13 to about 19
ggrcent over a charge cycle. Kiln'exit flue gas CO was generally below

ppm. .

With respect to evaluating the ACI claim that the Pyretron system would
be able to reduce the magnitude of transient puffs of CO and unburned
hydrocarbon accompanying a batch waste charge, it is interesting to compare
the kiln exit CO emissions traces shown in Figures 4a, 7a, 10a, and 16a. As
noted above, the attempt to feed 65.6 kg/hr (144 1b/hr) to the kiln with

10.9 kg (24 1b) charges every 10 min under conventional incinerator operation
gave rise to unacceptably high transient puffs. Reducing the waste feedrate
to 47.7 kg/hr (105 1b/hr) with 9.5 kg (21 1b) charges every 12 min gave much
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more acceptable conventional incinerator operation. The first conventional -
incineration test at this feed schedule (Test 1) resulted in relatively low
and steady kiln exit CO levels (see Figure 7a). The second test at this feed
schedule (Test 2) resulted in generally steady kiln exit co 1eve1s, although
several CO spikes occurred (see Figure 10a).

The test under Pyretron 0, enhanced operation at increased charge mass
(15.5 kg (34 1b) every 19.5 min) but constant feedrate (47.7 kg/hr
(105 1b/hr))’ (Test 4) resulted in low and steady kiln exit CO levels (see
Figure 16a) comparable to the emissions trace for Test 1. However, a clear
conclusion regarding the capability of the Pyretron sytem to reduce the
magnitude of transient puffs is not possible based on the kiln exit CO level
data. Test-to-test variations in the CO monitor readings were such that no
clear differences between conventional incineration and Pyretron performance
were apparent.

Test 5 was performed at the same charge mass as for Tests 1, 2, and 3 but
with charge frequency doubled. The feed schedule for this test, thus, was
9.5 kg (21 1b) every 6 min, or 95.5 kg/hr (210 1b/hr). This rate represents
double the waste feedrate achievable under conventional operation. The
purpose of this test was to evaluate the ACI claim that the Pyretron system
was capable of incinerating waste in compliance with incinerator performance
standards but at higher waste feedrates than are possible with conventional
incineration. Test 5 was completed on January 20, 1988.

S .
Although it was possible to double the waste feedrate for this test over
that achievable under conventional operation, the increased heat input to the
kiln at this increased feedrate necessitated the use of kiln water injection
to afford additional kiln temperature control. Previous Pyretron 0, enhanced
tests were performed without the need for kiln water injection. However, for
Test 5 water was atomized into the kiln at a location near the kiln auxiliary
fuel burner at a constant rate of 2.3 L/min (0.6 gpm). This rate of water
injection was required to keep kiln temperatures near the target value.

Figure 17 shows the waste feed schedule for Test 5. Figure 18 shows
corresponding kiln and afterburner data for Test 5. As for Test 4, kiln exit
temperature exhibited greater variation over a charge cycle than experienced
under conventional operation or for Test 3. Average kiln temperature was
about 980°C (1,795°F), although temperatures as low as 900°C (1,650°F) and as
high as 1,065°C (1,950°F) were routinely experienced. Kiln exit flue gas 0,.
varied from about 11 percent to 16 percent over most of the test. Kiln exi
flue gas CO was generally about 100 ppm, although occasional 600-ppm peaks
were experienced. Upon passage through the afterburner, these peaks were
reduced to 30 ppm or below.

The replicate test of test condition 5, designated Test 6, was completed
on January 21, 1988. Kiln water injection at 2.3 L/min (0.6 gpm) was used for
this test as well. Figure 19 shows the waste feed schedule for this test, and
Figure 20 shows corresponding kiln and afterburner data. The kiln exit
temperature variation for this test was less than that experienced for
Test 5. Average kiln exit temperature was about 980°C (1,795°F) with routine
variations from about 925°C (1,700°F) to about 1,035°C (1,900°F). Kiln exit
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flue gas 0, variations were comparable to those experienced in Test 5,

generally ranging from 11 to 17 percent. Kiln exit flue gas CO peaks of about

100 to 300 ppm occurred when kiln exit 0, fell below about 10 percent.

However, for other than these periods, CB Tevels in the kiln exit flue gas

Ygre usually about 30 ppm. Afterburner flue gas CO was steady al less than
ppm. ‘ ‘

The two planned tests with Stringfellow waste alone (no K087, although
spiked with 4,500 ppm each of hexachloroethane and 1,3,5- tr1chlovobenzene)
were comp1eted on January 27 and 29, 1988. Test 7 under Pyretron 0, enhanced
operation was completed on January 27' Test condition 8 under conventional
operation was completed on January 29. The waste feed schedule for both tests
was a charge of 3.6 kg (8 1b) every 4 min, or 54.5 kg/hr (120 1b/hr). The
waste feed schedule and the kiln and afterburner data plots for Test 7 are
given 1in Figures 21 and 22, respectively. Corresponding plots for Test 8 are
given in Figures 23 and 24. Since the Stringfellow soil contained negligible
heat content and, thereby, offered no challenge to the kiln, Figures 22 and 24
show that both k11n and afterburner operation was quite steady, with generally
no significant operating trans1ents over a waste charge cycle.
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SECTION 6
SAMPLING AND ANALYSIS MATRIX

An extensive samp]ing‘and analysis effort was performed to support the
demonstration test program. This effort is summarized in Table 9. As noted
in Table 9, the sampling matrix included:

e Obtaining composite samples of the waste feed, kiln ash, and scrubber
blowdown over each test period

e Sampling the flue gas downstream of the scrubber system and in the
stack for semivolatile organ1cs using Modified Method 5
(Method 0010, (4))

e Sampling the flue gas downstream of the scrubber system and in the
stack for particulate using Method 5 (5)

e Measuring flue gas 0,, C0,, CO, and total unburned hydrocarbon (TUHC)
?t the kiln and afterburner ex1ts using cont1nuous emission monitors
CEMs

Composite samples of the waste feed were prepared by opening about every
tenth fiberpack drum and removing approximately 100 mL of feed. These grab
samples were combined to give one composite sample for each test.

Composite samples of scrubber blowdown were collected by taking tap
samples every 1.5 hrs over the test duration beginning 1 hr after test
-initiation. Composite samples of kiln ash were taken from the ash bin which
collected ash for a given test (a clean ash bin was inserted before each
test).

In addition to fiue gas O ,» CO, and TUHC monitoring at various -
locations as noted above, the ?lue gas was sampled for particulate and
semivolatile organic hazardous constituents. Method 5 and Modified Method 5
(MM5, Method 0010) sampling was performed in the scrubber discharge flue gas
and in the stack. MM5 sampling in the scrubber discharge flue gas was
performed for all tests. Simultaneous MM5 sampling at this location was
performed for Tests 1, 2, 5, and 6. Method 5 sampling was performed in the
scrubber discharge flue gas for all tests except Tests 1, 2, 5, and 6.

Method 5 and MM5 sampling of the stack gas was performed for a11 tests except
MM5 sampling for Tests 1 and 6.
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TABLE 9.

SAMPLING AND ANALYSIS MATRIX SUMMARY

Stream

Location

Sampling
procedure

Parameter Hethod

frequency

Waste feed Rotary kiln inlet

Kiln ash

Scrubber
blowdown

Flue gas

Kiln ash discharge

Blowdown discharge

kiln exit

Afterburner exit

Packed tower
scrubber exit

Stack, downstream
of . carbon bed/HEPA
filter

Grab/composite

Grab/composite

Composite tap

Extractive

. Extractive

Method 5
Method 0010P

Method §€

Extractive

Proximate analysis Al002
(ash, moisture,

volatile, matter,

heating value)

Ultimate analysis Aoo3?
(C, H, 0, N, S, C1)

Semivolatile organic gz7ob
hazardous constituents

Semivolatile organic 87200
hazardous constituents

Semivolatile organic '87205
hazardous constituents

OE. C02. C0, TUHC Continuous
H

emission
monitor

02, COZ, €0, TUHC Cont1quous
emission
monitor

Particulate .. Method &€

Semivolatile organic g270b

- hazardous constituents

Particulate Method §°

Semivoiatiie organic 8’2‘7(‘1b
hazardous constituents
0y, COZ. o Continuous

emission
monitor

Tests 1 through 6 combined composite,
Tests 7 and 8 combined composite

Tests 1 through 6 combined composite,
Tests 7 and 8 combined composite

1 composite/test, all tests
1 composite/test, except Tests 1

and 6

1 composite]test, éxéept Testsil
and 6

A1l tests
A1l tests

1 per test for all tests, except
Tests 1, 2, 5, and 6

1 per test for all tests; simultaneous
2 per test for Tests 1, 2, 5, and 6

1 per test for all tests
i per test for aii tests except
Tests 1 and 6

Continuous,rall tests




The laboratory analysis procedures used to characterize the samples
collected via the test matrix included:

e Subjecting combined composite feed samples from Tests 1 through 6 and
from Tests 7 and 8 to proximate (moisture, ash, volatile matter,
heating value) and ultimate (C, H, 0, N, S, C1) analysis

e Analyzing the composite feed, the composite kiln ash, the composite

\ blowdown water, and all MM5 train samples for each test for
semivolatile organic hazardous constituents

Waste proximate/ultimate analyses were performed in accordance with
approved ASTM methods as documented in (3). Semivolatile organic compound
analyses were performed by Method 8270. Appropriate extraction procedures as
recommended in Method 8270 for different sample types were employed. For feed
samples, 1 to 5 g was extracted for analysis; 1 L of scrubber blowdown and
50 g of kiln ash were extracted for analysis. '
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SECTION 7 -
TEST RESULTS

Test results are presented and discussed in this section. Continuous
emission monitor (CEM) data are presented Section 7.1. Section 7.2 discusses
the POHC DRE results obtained. Particulate emissions are summarized in
Section 7.3, and residuals analysis results presented in Section 7.4.

7.1 CONTINUOUS EMISSIONS MONITOR DATA

In accordance with the test p1an, C0,, CO, and TUHC were monitored at
the kiln and afterburner exits; and 0y, EO s and CO were monitored at the
stack. The full complement of mon1tors was in operation for Tests 5, 6, 7,

and 8. Some monitors were out of service during Tests 1, 2, 3, and 4

Table 10 itemizes the monitors that were in operation for each test.

(Monitors noted as out of service for a given test had failed prior to or
during preparations for a test and were being repaired or replaced.) As shown
in Table 10, only 0,, CO, and TUHC at the kiln exit; 0, and TUHC at the
afterburner exit; and 0, at the stack were continuously monitored during all
tests. The afterburner exit CO monitor was out of service for Tests 1, 2, 3,
and 4. The stack CO, monitor was out of service for Tests 1, 2, and 3. The
kiln and afterburner exit CO, and the stack CO monitors were out of service
for Test 4. Some tests were initiated without a full complement of monitors
in operation, and some tests were continued when specific monitors failed
because the specific inoperative monitors were not critical to satisfying test
objectives as explained in the following discussion.

With respect to the evaluation of ACI claims regarding the Pyretron
system, the most important measurements are the kiln exit 0,, CO, and TUHC
levels. These were indeed monitored in all tests. Afterburner exit 0, and
either afterburner exit or stack CO are useful though not critical for the
evaluation of the ACI claims. These were continuously monitored for all tests
except Test 4 (CO missing). For this test, the TUHC measurement was available
at the afterburner exit. Because of this availability and the behavior of
kiln exit CO as discussed in Section 5, lack of an afterburner exit or stack
CO measurement for this one test would not detract from the evaluation of the
ACI claims (see Section 1) in these tests.

Therefore, the lack of the full test plan complement of monitors, as
documented in Table 10, did not detract from the ability to evaluate the
Pyretron process. For all tests, a sufficient complement of monitors was in
operation to establish that transient emissions following a batch waste charge
were acceptable. _
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TABLE 10. CEMs IN OPERATION FOR THE DEMONSTRATION TESTS

Test 3a Test 3 Test 4 Test & Test 6 Test 6a Test 2 Test 1

Monitor (12-9-87) (12-11-87)  (12-18-87) (1-14-88) - (1-20-88) (1-21-88) (1-27-88) {1-29-88)
Kiln exit:

1] X X X X X X X X

€0y X X X . X X X X

Co X X X X X X X X

TUHC X X X X X X X X
Afterburner exit: : i

0 X X X X X X X

c62 X X X X X X

co X X X X

TUHC X X X X X X X X
Stack:

0 X X X X X X X X

CBZ X X X X X

o X X X X | X X




Figures 25 through 32 show plots of measured flue gas 0, COZ C0, and
TUHC at kiln exit, afterburner exit, and stack locations for Tests 1
through 8, respectively. The 0, and CO data and their variations with batch
waste charging for each test condition were discussed in Section 5.2.2. The
addition of the CO, traces in Figure 25 through 32 shows that, as expected,
flue gas C02 Tevels also vary with waste charge cycle but 1nverse1y with flue
gas 0Oy.

Flue gas TUHC levels were a1ways less than 10 ppm. The apparent
afterburner exit flue gas TUHC spikes of up to 50 ppm for Test 4 shown in
Figure 28b are instrument noise.

7.2 PRINCIPAL ORGANIC HAZARDOUS CONSTITUENT DESTRUCTION AND REMOVAL
EFFICIENCIES

Table 11 presents the ultimate analysis results for the two composite
feed samples analyzed (the composite Stingfellow soil feed used in Tests 7
and 8 and the composite mixed K087/Stingfellow waste fed for Tests 1
through 6). As shown, the soil alone had negligible heating value; the mixed
waste heating value was 24.16 MJ/kg (10,410 Btu/1b).

Results of the composite waste feed analyses for POHCs and other
semivolatile organic hazardous constituents are summarized in Table 12 for all
the tests performed. The table also notes the total amount of waste fed over
appropriate sampling periods (scrubber discharge flue gas and stack gas) for
each test. The information shown in Table 12 suffices to calculate individual
POHC feedrates for each test.

Results of the Method 8270 analyses of all MM5 train samples taken are
summarized in Tables 13 (scrubber discharge flue gas trains) and 14 (stack gas
trains). Stack gas train data are missing for Test 4. The vial containing
the base/neutral extract for this train broke during shipment to the
analytical laboratory. The data in Tables 13 and 14 show that none of the PAH
compounds designated as POHCs for the mixed KO87/Stringfellow waste tests
(Tests 1 through 6) were measured in any flue gas MM5 train above the method
detection 1imit (20 to 40 ug/train for all except one sampling train).
Hexachloroethane was measured in both the scrubber discharge flue gas and the
stack gas for Tests 5 and 7. Hexachloroethane was a POHC for Test 7, in which
only Stringfellow waste spiked with hexachloroethane and 1,3,5-trichloro-
benzene was tested, but not for Test 5 in which the K087/Stringfe11ow waste
mixture was tested. The compound 2,4-dichlorophenol was found at low levels
in one scrubber discharge flue gas train for Test 6. .

One or more phthalate compounds were analyzed in virtually all MM5 train
samples. The most common phthalate found was bis(2-ethylhexyl)phthalate,
which was measured in all but three of the 18 MM5 train samples at levels up
to 2,600 ug/train. Butylbenzylphthalate was found in two train sampies;
Di—n-octy] phthalate was found in eight train samples.

Phthalates are common contaminants often found in routine Method 8270
analyses of environmental sample extracts. Evidence of this is given in
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TABLE 11. ULTIMATE ANALYSIS OF COMPOSITE FEED SAMPLES

Ultimate composition
(wt percent as received)

Tests 7 and 8 Tests 1 throggh 6

Parameter cqmpositea composite
C 0.5 69.3
H 1.2 4.0
0 2.9 2.9
N 0.01 0.8
) 0.1 0.5
C1 0.2 0.03
Heating value - . 24.16
MJ/kg (Btu/1b) (10,410)

ﬁStringfe]]ow soil. ,
’Stringfellow soil mixed with K087 waste.
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TABLE 12, WASTE FEED COMPOSITION

Feed concentration (mg/g)

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 " Test 7 v Test 8
Compound (12-9-87)  (12-11-87) (12-17-87)  (1-14-88) (1-20-88) (1-21-88) (1-27-88) (1-29-88)

POHCs

"100 <0.33 <0.33
24 <0.33 <0.33
12 <0.33 <0,33
43 <0.33 <0.33
13 <0.33 <0.33
18 <0.33 <0,33

3.5 4.0
2.2 2.2

W
£

Naphthalene
Acenaphthylene
Fluorene

Phenanthrene
Anthracene
Fluoranthene
Hexachloroethane
1,3,5-Trichlorobenzene

A

A

.

AN Ea N4, ] o~
.
W0 O N oh

Other semivolatile .
organic_hazardous
constituents

Pyrene <0.33
Benzo(a)anthracene ‘ <0.33.
Chrysene ; : <0.33 "
Benzo(b)fluoranthene ; IR <0.33
Indeno(1,2,3-cd)pyrene : . <0.33
Nitrophenols and - ‘ <l.7¢
- pentachlorophenol - .

A1l others . ' <0.33.

Other semivolatile
organic_compounds

2-Methyinapthalene
Dibenzofuran

Total waste feed, kg(1b)

Scrubber discharge

- sampling period

Stack discharge
sampiing period
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TABLE 13. SEMIVOLATILE ORGANIC CONSTITUENTS IN SCRUBBER
DISCHARGE MM5 TRAIN SAMPLES
Concentration (ng/train)
Test 1 Test 2 Test § Test 6
(12-9-87) (12-11-87) Test 3 Test 4 {1-20-88) (1-21-88) Test 7 Test 8
Constituent Train 1 Train 2 Trainl Train 2 (12-17-87) (1-14-88) Trainl Train2 Trainl Train2 (1-27-88) (1-29-88)

PoliCs

Naphthalene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
Acenaphthylene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
Fluorene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
Phenanthrene’ <40 <40 <40 <200 <40 <20 <20 <20 - <20 <20 <20 <20
Anthracene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
Fluoranthene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
- Hexachloroethane <40 <40 <40 <200 <40 <20 <312 1102 <20 <20 25 <20
1,3,5-Trichlorobenzene <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20
Other semivolatile

hazardous _constituents

Butylbenzylphthalate <40 <40 <40 <200 <40 37 <20 <20 <20 <20 <20 <20
Bis(2-ethylhexyl)phthalate 120 680 <40 2,600 120 910 330 39 120 290 780 <20
Di-n-octy) phthalate <40 54 <40’ <200 88 30 22 <20 31 39 <20 <20
2,4-Dichlorophenol <40 <40 <40 <200 <40 <20 <20 <20 29 <20 <20 <20
Nitrophenols and <200 <200 <200 <1,000 <200 <100 - <100 <100 <100 <100 <100 <100

pentachlorophenol )
A1l others <40 <40 <40 <200 <40 <20 <20 <20 <20 <20 <20 <20

%ot a POHC for this test.




TABLE 14. SEMIVOLATILE ORGANIC HAZARDOUS CONSITITUENTS IN STACK
GAS MM5 TRAIN SAMPLES

Concentration (ug/train)

Test 2 Test 3 Test 4 Test 5 Test 6 Test 8

Constituent (12-11-87) (12-17-87) (1-14-88)  (1-20-88) (1-27-88) (1-29-88)

POHCs

Naphthalene <40 <40 --a <20 <20 <20

Acenaphthylene . <40 <40 - <20 <20 <20

Fluorene : <40 <40 - <20 <20 <20

Phenanthrene o <40 <40 , - <20 - <20 <20

Anthracene <40 <40 - <20 <20 <20
© Fluoranthene <40 - <40 - <20b <20 <20
o Hexachloroethane <40 <40 - 220 77 <20

1,3,5-Trichlorobenzene <40 <40 - <20 <20 <20

Other semivolatile

hazardous constituents

Butylbenzylphthalate <40 <40 - <27 <20 <20

Bis(2-ethylhexyl)phthalate 80 120 - 290 <20 2,000

Di-n-octyl phthalate <40 <40 - 36 28 20

2,4-Dichlorophenol <40 <40 - <20 <20 <20

Nitrophenols and <200 <200 - <100 <100 <100

pentachlorophenol , o
A1l others <40 <40 -- <20 <20 <20

= Sample lost; sample container broken during shipment.

a
BNot a POHC for this test.




Table 15 which shows that bis(2-ethylhexyl)phthalate was also measured in
three matrix spike resin samples and two method blank samples.

However, elevated phthalate levels and particularly
bis(2-ethylhexyl)phthalate have been measured in flue gas MM5 samples at the
CRF since the packed-tower scrubber and much of the downstream ductwork were
replaced subsequent to a scrubber fire in April 1987. It is suspected that
the binder in the fiber-reinforced plastic material comprising the new
scrubber and downstream ductwork or the replacement scrubber packing material
contains phthalates and that these are slowly eluting into the flue gas.

Phthlates aside, the data in Tables 13 and 14 show that, except for
hexachloroethane in Test 7, POHC levels in flue gas samples for all tests were
nondetectable. Table 16 gives sample volumes, POHC concentrations, and POHC
emission rates corresponding to respective detection 1imits for scrubber
discharge samples. Table 17 is the corresponding summary for stack gas
samples.

Table 18 combines the information from Table 12 with that from Table 16
to give POHC DREs at the scrubber discharge for each test. Table 19 is the
corresponding POHC DRE summary for the stack discharge from the information in
Tables 12 and 17. ‘

: Table 18 shows that method detection Timits resulted in calculated DREs
in the scrubber discharge of greater than 99.99 percent for all POHCs except
1,3,5-trichlorobenzene for Test 8 (conventional incineration Stringfellow soil
alone). Method detection limits combined with low measured feed
concentrations (0.22 percent) for this POHC in this test allowed only that DRE
was greater than 99.9898 percent to be established. In many instances,

TABLE 15. BIS(2-ETHYLHEXYL)PHTHALATE CONCENTRATIONS IN
MATRIX SPIKE AND METHOD BLANK RESIN SAMPLES

Bis(2-ethylhexyl)phthalate
concentration (ug/extract)

Matrix spike ‘Method blank

Test resin samples resin samples
Test 1 (12-9-87) . <40 <40
Test 2 (12-11-87) <40 <40
Test 4 (1-14-88) 140 140
Test 5 (1-20-88) 59 27
Test 6 (1-21-88) <20 <20
Test 7 (1-27-88) <20 <20
Test 8 (1-29-88) 120 <20
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TABLE 16, SCRUBBER DISCHARGE FLUE GAS POHC EMISSION RATES

Test 1 Test 2 Test 3 Test 4 Test § Test 6 Test 7 Test 8
(12-9-87) (12-11-87) (12-17-87)  (1-14-88) (1-20-88) {1-21-88) (1-27-88)  (1-29-88)
Parameter Trainl Train2 Trainl Train 2 Trainl Train2 Trainl Train 2

Flue gas volume
sampled (dscwm) 4.56 4.74 4.28 4.16 » 4.17

POHC concentration
Hexachloroethane
{ug/train)
(xg/dscm)
A1l others
- gug/train)
ng/dscm)

Flue gas flowrate
{dscu/min)

POHC emission rate

(mg/hr)
Hexachloroethane -
A1l others <18

Swpling period (hr)

» Sampling period
emisstons (mg)
Hexachloroethane -
A1l others <73
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TABLE 17. STACK

GAS POHC EMISSION RATES

Test 2 Test 3 Test 4 Test 5 Test 7 Test 8
(12-11-87)  (12-17-87) (1-14-88)  (1-20-88) (1-27-88) (1-29-88)
Flue gas volume
sampled (dscm) 5.25 4.57 5.35 5.30 4.70 4,63
POHC concentration ‘ | | (
Hexachloroethane , '
(ug/train) -- -- -- 220 77 <20
: (ug/dscm) - - - 42 16 <4.3
A1l others
(ng/train) <40 <40 . g <20 <20 <20
(ug/dscm) <7.6 <8.8 a <3.8 <4.3 <4.3
Flue gas flowrate ‘ “
(dscm/min) 31.1 25.3 31.5 29.1 24.4 38.5
POHC emission rate | |
(mg/hr) :
Hexachloroethane “e - -- 072 24 <10.0
" A11 others <14 <13 a . <6.6 <6.2 <10.0
sampling period (hr)  4.07 4.08 4.08 . 4.57 4.55 3.08
Sampling period
emission (mg) . .
Hexachloroethane - -- - - 330 110 <31
A11 others <58 <54 a <30 <28 <31

3Extract sample lost; sample container broken

during shipment.




TABLE 18. SCRUBBER DISCHARGE POHC DREs

POHC DRE (%)

Naphthalene Acenaphthylene Fluorene Phenanthrene Anthracene Fluoranthene Hexachloroethane 1,3,5-Trichlorobenzene

Test 1 (12-9-87)

Train 1 >99,99934 >99,9975 >99,9945 >99,9985 >99.9951 >99.9979 - -—
Train 2 >99,99936 >99,9976 >99.9947 >99,9986 >99,9953 >89.9980 -— -
Test 2 (12-11-87) o o N o ) . ) ) o )
“ Train 1 >99,99924 >99.,9967 >99,9933 >99,9984 >99,9945 >99,9974 - -
Train 2 >99,9964 >99,9841 >89,9676 >89.9920 >89,9735 >99,9875 - -
e
8 Test 3 (12-17-87) >99,99896 >99,9955 >99,9937 >99,9979 >99,9933 >99,9960 - -
Test 4 (1-14-88) >99,99978 >99,93910 >99,9982 >99,99948 >99,9983 >69,9989 - -
Test 5 (1-20-88)
Train 1 >99,99989 >99,99958 >99,99914 >99,99976 >99,99922 >99,99949 - -
Train 2 >99,.99990 >99,99961 >99,99919 >99,99977 >99,99927 >99.99952 - -
Test 6 (1-21-88) ) -
Train 1 >99,99991 >99,99965 >99.99930 >99.99980 >99,99935 >99,99953 - -
Train 2 >99.99990 >99.99961 >99.99923 >99,99978 >99,99929 >99,99948 - -—
Test 7 (1-27-88) - - - - - - 99,9958 >99,9933

Test 8 (1-29-88) - - - - - - N >99.9944 >99.9898




TABLE 19. STACK DISCHARGE POHC DREs

POHC DRE (%)

Maphthalene Acenaphthyiene Phenanthrene  Anthracene Fiuoranthene Hexachioroethane 1,3,5-Trichlorobenzere

Test 2 (12-11-87) >99,99924 >99.9967 >99.9933 >99.9984 >99.9945 - >99.9974
Test 3 (12-17-87) >99.99912 >99,9962 >99,9947 >99,9982 >99.9944 >99.9966
Test 4 (1-14-88) >99.,99977 >99.99903 >99.9980 >99.99944 >99.9982 >99,9988
Test § (1-20-88) >99.99990 >99.99963  >09.99924 >98,99979 >99.99931 >99,99955
Test 7 (1-27-88) - -- - - -~ - 99.9962 >99,9939
Tegt 8 (1-29-88) - - - - - - >99.9940 >59.9898




detection 1imits allowed DREs greater than 99.9999 percent for POHCs at higher
waste feed concentrations to be established. Since all POHC DREs for all
tests were >99.99 percent (with one exception), no statement concerning the
relationship between conventional incineration performance and Pyretron system
performance is possible. The good DRE performance in all tests is
understandable given that all tests were performed at relatively high kiln and
afterburner temperatures. As discussed in Section 5.2, average kiln
temperature was 921°C (1,690°F) or greater and average afterburner temperature
was 1,121°C (2,050°F) for all tests.

Table 19 indicates similar conclusions for the stack discharge after flue
gas passage through the CRF carbon bed absorber and HEPA filter. Measured
DREs at this location were greater than 99.993 percent, up to greater than
99.9999 percent for all POHCs in all tests except Test 4 (no data) and for
1,3,5-trichlorobenzene for Test 8. A DRE of greater than 99.9898 percent for
1,3,5-trichlorobenzene in Test 8 could not be established because of method
detection 1imits coupled with low feed concentration.

7.3 PARTICULATE EMISSIONS
Particulate concentrations in‘the flue gas at the two locations sampled

are summarized in Table 20. Particulate levels were measured in the stack for
all tests. Limitations in sampling port availability precluded the

TABLE 20. PARTICULATE EMISSION SUMMARY

Particulate concentration
(mg/dscm at 7 percent 0,)2

" Scrubber discharge

flue gas Stack gas
Test 1 (12-9-87) R | 8
Test 2 (12-11-87 - 9
Test 3 (12-17-87) 21 99
Test 4 (1-14-88) 26 59
Test 5 (1-20-88) - 63
Test 6 (1-21-88) - - 21
Test 7 (1-27-88) 27 37
Test 8 (1-29-88) 38 38

3Measured particulate concentration directly
corrected to 7 percent 0, using flue gas 0, level.
This does not provide a ﬁirect comparison ;or tests
with 0, enhancement (Tests 3 through 7).

b™_ denotes measurements not performed.
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measurement of scrubber discharge flue gas particulate levels for the tests
during which simultaneous MM5 sampling was performed (Tests 1, 2, 5, and 6).

The data in Table 20 show that particulate levels in the scrubber
discharge flue gas for three Pyretron tests and one conventional incineration
test were in the 20 to 40 mg/dscm at 7 percent O, range. Levels comparable to
these or increased were measured in the stack gas. All levels measured were
below the incinerator performance standard of 180 mg/dscm at 7 percent 0,.-

The footnote to Table 20 notes that corrections to 7 percent 0, were
performed using the measured flue gas 0,. The effect of such a correction is
to correct for dilution air so that emissions under different flue gas O,
levels can be compared on a common basis. This simple correction approach
does not yield a true basis for comparison when oxygen enrichment of the
combustion process is used. When oxygen enrichment is used, the 02/N2 ratio
of the oxidant (air + 0,) is increased. When subsequent correction to 7 ‘
percent 0, is done, proportionally more diluent gas is "removed" in an 0,
enrichment case than in an air-only combustion case with the same amount of 02
introduced to the combustor. Thus, corrected emissions are higher in the O
enrichment case than in the air-only case. The 0, enrichment case is theregy
“penalized." :

~ No further correction to account for this "0, penalty" was performed
here. Nevertheless, all emission levels reported are less than the
incinerator performance standard without further correction.

7.4 INCINERATION RESIDUALS

The composite scrubber blowdown liquor samples and composite kiln ash
samples from each test were extracted and analyzed for the test POHCs and
other Method 8270 semivolatile organic hazardous constituents. No POHC was
detected in any blowdown sample at a detection 1imit of 20 ug/L, and no other
semivolatile organic hazardous constituent was detected at detection 1limits
ranging from 100 ug/L (nitrophenols and pentachlorophenol) to 20 ug/L (all
other Method 8270 constituents). No POHC analyte was detected in any kiln ash
sample at a detection 1limit of 0.4 mg/kg ash. No other semivolatile organic
hazardous constituent was detected at detection 1imits ranging from 2.0 mg/kg
(nitrophenols and pentachlorophenol) to 0.4 mg/kg (all other Method 8270
constituents) with the exception of bis(2-ethylhexyl)phthalate. This compound
was measured in the kiin ash sample from Tests § and 6 at 0.86 and 0.40 mg/kg,
respectively. These levels are likely due to contamination for these samples.

Since semivolatile organics were not detected in any residual sample, it

is clear that firing mode (air-only or O, enhanced) had no measurable effect
on residue composition.
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SECTION 8
CONCLUSIONS

A series of demonstration tests of the American Combustion, Inc.,
Pyretron Thermal Destruction System was performed under the Superfund
Innovative Technology Evaluation (SITE) program. The system, which comprises
an oxygen-enhanced burner system consisting of rotary kiln and afterburner
combustor burners capable of introducing both air and oxygen to the combustion
process, a gas (fuel, air, and oxygen) metering and control assembly, a
computer-based control system with proprietary control logic, an oxygen supply
system, and a kiln water injection system for augmented temperature control,
was retrofit to the rotary kiln incineration system (RKS) at EPA's Combustion
Research Facility. The demonstration program was performed using contaminated
soil from the Stringfellow Superfund site. For most tests, the Stringfellow
waste was combined with a listed hazardous waste, K087, which is decanter tank
tar sludge from coking operations. This combined waste was chosen so that the
test waste could have significant heat and POHC content and, thereby, present
a challenge to the incineration process. The mixed waste consisted of
60 percent (weight) K087 and 40 percent Stringfellow soil. In all tests, the
test waste was batch charged to the RKS using a ram feed system which fed
waste packed into fiberpack drums.

The demonstration program consisted of emissions testing of a condition
challenging the 1imit of capability of a conventional air-only incineration
process in terms of feed mass per charge and total waste feedrate. Results
were then compared to similar testing under the following three modes of
Pyretron 0, enhanced operation:

o The same waste feed schedule and auxiliary fuel flow as established
in the optimum conventional incineration test

e Increased charge mass at constant total feedrate

e Increased (doubled) total waste feedrate at constant charge mass

8.1 DEMONSTRATION PROGRAM CONCLUSIONS

The objective of the demonstration tests was to provide the data to
evaluate three ACI claims regarding the Pyretron system as follows:

e The Pyretron system with dynamic oxygen enhancement reduces the
magnitude of the transient high levels of organic emissions, CO, and
soot ("puffs") that occur with repeated batch charging of waste fed
to a rotary kiln :
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e The Pyretron system with oxygen enhancement is capable of achieving
the RCRA-mandated 99.99 percent destruction and removal efficiency
(DRE) of principal organic hazardous constituents (POHCs) in wastes
incinerated at a higher waste feedrate than conventional air-only
incineration

e The Pyretron system is more economical than conventional incineration

With respect to the first ACI claim, test results are inconclusive.
Initial scoping tests confirmed that a waste feed schedule of 10.9 kg (24 1b)
every 10 min (65.5 kg/hr (140 1b/hr) total feedrate) gave unacceptable
operation under conventional incinerator operation. The Pyretron system was
capable of acceptable operation at increased charge mass of 15.5 kg (34 1b),
‘but charge frequency was decreased to every 19.5 min. Thus, total feedrate
was decreased to 47.7 kg/hr (105 1b/hr). Both conventional and Pyretron O,
enhanced incineration resulted in acceptable operation at a feed schedule of
9.6 kg (21 1b) every 12 min, or 47.7 kg/hr (105 1b/hr).

The only available measures of the magnitude of transient puffs in the
test program were those recorded by the CO and unburned hydrocarbon emission
monitors. Flue gas unburned hydrocarbon levels were uniformly low for all
tests. Kiln exit CO peaks were guite frequent for conventional incineration
at high waste feedrate (65.5 kg/hr (140 1b/hr)). Kiln exit CO levels were
more steady for the lower waste feedrate tests (47.7 kg/hr (105 1b/hr))
regardless of firing mode (conventional air-only versus Pyretron 0, enhanced)
or batch waste charge mass. However, test-to-test variability in the kiln
exit CO data was such that no clear differences between conventional
incineration and Pyretron 0, enhanced performance were apparent. Thus, it was
not possible to clearly measure decreases in transient puff magnitudes. This
Timitation notwithstanding, test results do clearly establish that a
60-percent increase in charge mass over the capability limit of conventional
incineration is possible with the Pyretron 0, enhanced system.

With respect to the second vendor claim, test results clearly indicate
that 99.99 percent POHC DRE was achieved with the Pyretron 0, enhanced system
with waste feedrate doubled (to 95.5 kg/hr (210 1b/hr) versus 47.7 kg/hr
(105 1b/hr) for conventional incineration) over the 1imit established under
conventional operation. Acceptable operation with the Pyretron O, enhanced
system was achieved at a feed schedule of 9.6 kg (21 1b) every 6 min, or
95.5 kg/hr. (210 1b/hr). Greater than 99.99 percent DRE for all POHCs and
particulate emissions of significantly less than 180 mg/dscm at 7 percent 0,
were measured.

Operating at this increased waste feedrate with the Pyretron 0, enhanced
system necessitated the addition of water to the kiln to control ki%n
temperature. This water was a required heat sink to compensate for the
removed heat sink represented by the nitrogen in the air that the oxygen
stream replaced.

Evaluation of the vendor's third claim is discussed in the companion
Applications Analysis report (2).
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Other test conclusions are as follows:

o Flue gas POHC levels were nondetectable for all tests (air-only and
0, enhanced) in which the mixed K087/Stringfellow waste was
incinerated. Corresponding POHC DREs were greater than 99 99 percent
to greater than 99.9999 percent.

» Two tests (air-only and 0, enhanced) were performed firing
Stringfellow soil alone. For these tests, the soil was spiked with
hexachloroethane and 1,3,5-trichlorobenzene. Hexachloroethane DRE in
the scrubber discharge flue gas was 99.9944 or greater for both
tests. 1,3,5-trichlorobenzene was not detected in any flue gas
sample. However, method detection 1imits combined with Tow feed
concentration (0.22 percent measured) only allowed it to be
established that greater than 99.9898 percent DRE was achieved for
conventional incineration.

e Flue gas particulate levels were significantly less than 180 mg/dscm
at 7 percent 02 in al11 test measurements.

e Scrubber blowdown and kiln ash contained no detectable levels of test
POHCs.

Deviations from the test program quality assurances project plan (QAPP)
and analysis method protocols occurred on some occasions during the test
program. In addition, a few QAPP-specified data quality objectives (DQOs)
were not achieved. These issues are discussed in Section 9. This discussion
confirms that the conclusions from this test program are not affected by
discrepancies in adherance to the QAPP or by occasional failure to achieve
gQOS. The conclusions stated above are clearly supported by the test program

ata.

8.2 DEMONSTRATION PROGRAM COSTS

The major portion of the costs of the Pyretron system SITE demonstration
program was associated with preparing the demonstration plan, performing the
demonstration, including operating the incinerator with the Pyretron system
installed, and performing the test program sampling and analysis efforts;
evaluating the demonstration test data; and preparing the demonstration test
report. However, many of the costs incurred would apply to some degree to an
actual field application of this technology. These costs bear noting here
since they give some insight into the magnitude of possible field application
costs. These application-specific costs include the prototype Pyretron system
hardware costs and the utility costs expended during the demonstration
program.

ACI estimates that it incurred $50,000 in prototype system design and
process control algorithm development efforts. ACI further estimates that the
prototype system installed at the CRF cost $150,000.

The two major utility costs for the demonstration were for auxiliary fuel
(propane) and for oxygen. Oxygen was supplied to the program by Big Thrge
Industries at no cost. The demonstration tests consumed about 36,800 sm
(1,300 MSCF) of oxygen. At typical oxygen costs of between $0.088 and
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$0.194/sm3 ($2.50 to $5.50/MSCF), between $3,250 and $4,875 worth of oxygen
was consumed over the test program.

A total of 1,760 GJ .(1,670 million Btu) of propane was consumed over the
demonstration test program. At a typical propane cost of between $2.84 to
$5.70/GJ ($3.00 to $6.00/million Btu), between $5,000 and $10,000 worth of
propane was consumed over the test 0, enhanced program. About 40 percent of
the propane was fired during the Pyrétron system tests. The remaining 60
percent was consumed during the conventional incineration tests.
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. SECTION 9
QUALITY ASSURANCE

As noted in Section 1, the objective of the demonstation test program was
to supply the data needed to evaluate the three claims made by thes developer
of the Pyretron Thermal Destruction System.. The critical data neesded to
support the test objective were measurements of incinerator destruction and
removal efficiency (DRE), specifically waste feed and flue gas concentrations
of the designated POHCs for these:tests; incinerator particulate emissions;
and incinerator flue gas 0y, €Oy, CO, and TUHC levels at various Tocations as

measured by continuous emissions monitors (CEMs). Of secondary importance are

data on POHC concentrations in the residual discharge streams, namely the
scrubber blowdown and kiln ash.

A qua1ity assurance project plan (QAPP) was prepared for these tests and
approved in November 1987. In accordance with this plan, QA efforts performed
to ensure that data quality is known for the particulate and CEM measurements
involved adherence to Reference Method procedures and CEM manufacturers'
specifications. No deviations from the QAPP occurred for these measurements
with the exception that not all monitors were in operation for all tests as
noted in Section 6. ‘

The QAPP specified that assurance that data of known quality would result
from measurements of POHC concentrations in waste feed, flue gas, scrubber
blowdown, and kiln ash would rely on adherence to sampling and analysis method
procedures. These method-specified procedures call for spiking all sampies to
be extracted and analyzed for POHCs with method surrogate compounds and for
analyzing matrix spike samples. The methods also place limits on sample hold
times before extraction and between extraction and analysis.

Several deviations from the QAPP and method protocol occurred during the
course of the test program. The deviations involved excessive sample hold
times and inadvertent failure to initially spike surrogates into a few
samples. These are discussed in the following subsections. Section 9.5
summarizes test QA findings and concludes that the deviations which occurred
have no impact on test conclusjons reached and that data reported are of known
quality.

9.1 SAMPLE HOLD TIMES
Several sample hold time exceedences arose from a change in fest plans

over the course of the tests. The original test plan called for performing
all Method 8270 analyses at the CRF onsite laboratory. However, as a result
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of a QA technical systems review (TSR) of the CRF laboratory performed on
January 19 and 20, 1988, it became clear that the analytical instrumentation
and analytical systems in place were not at the time sufficient to ensure that
data of known quality would result. As a consequence, it was decided to
perform all Method 8270 analyses at an offsite laboratory. The timing of this
decision, however, was such that extract hold times for Tests 1 and 2
performed in early December 1987 could not be met.

A subsequent QA TSR of the analyses of the Tests 1, 2, and 3 samples
performed on February 5 raised further issues which required resolution. As a
consequence, the analyses of Tests 4 through 8 samples were placed on hold by
the EPA Project Officer until all issues were resolved. Project Officer
approval to proceed with Tests 4 through 8 analyses was not received until
February 25. The timing of this decision was such that Test 4 samples could
not be analyzed within hold times. '

In both instances, sample scheduling was such that samples which could be
analyzed within hold time limits were analyzed ahead of samples which could
not be analyzed within hold time limits.

Tables 21 through 24 1ist extraction and analysis hold times for waste
feed, flue gas MM5 train, scrubber blowdown, and kiln ash samples,
respectively. Table 22 shows that extraction hold times for MM5 train samples
were met for all tests. A1l MM5 train samples are routinely extracted at the
CRF the day after a given test.

Table 21 shows that initial extraction hold times were met for all feed
samples except matrix spike samples. However, the initial feed samples for
Tests 1, 2, and 3 were not spiked with surrogates. When this oversight was
discovered, archive samples were retrieved, spiked, extracted, and analyzed.
However, extraction hold times were exceeded for those second extractions.

Special mention of the matrix spike feed samples is warranted. Feed
samples corresponding to the test dates noted in Table 21 were taken and
spiked with matrix spike compounds. Spiked samples were then immediately
extracted. Thus, although the spiked samples were extracted within extraction
hold time 1imits of their preparation, the native waste samples were 16 to
29 days old.

Tables 23 and 24 show that initial extraction hold times were met for all
blowdown and kiln ash samples except those associated with Tests 5 and 6. As
for feed samples, initial blowdown and kiln ash samples were not surrogate
spiked. Again, archive samples were retrieved, spiked, extracted, and
analyzed. Again, extraction hold times were exceeded for the second
extraction.

Tables 21 through 24 show that no samples for Tests 1, 2, and 4 were
analyzed within analysis hold time 1imits. Reasons for this failure were
discussed above. The blowdown method blank sample was also analyzed after
hold time had passed. Al11 samplies for Tests 3, 5, 6, 7, and 8 were analyzed
within hold time 1imits with the exception of all initial waste feed samples
(second extractions were analyzed within hold time 1imits) and the MM5 matrix
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TABLE 21. SAMPLE HOLD TIMES FOR WASTE FEED SAMPLES

Extraction " Analysis ;
Collection Extraction hold time Analysis hold time !
Sample date date (days) date (days)
Method requirement 7 40
Test samples
Test 1 12-9-87 12-15-87 6 2-3-88 50
Test 1, second 12-9-87 2-17-88 70 3-21-88 . 33
extraction? ,
Test 2 12-11-87 12-15-87 4 2-3-88 50
Test 2, second 12-11-87 2-17-88 68 3-21-88 33
extraction :
Test 3 12-17-87 12-22-87 5 2-3-88 43
Test 3, second 12-17-87 2-17-88 62 3-21-88 33
extraction
Test 4 1-14-88 . 1-18-88 4 3-20-88 62 .
Test & 1-20-88 1-26-88 6 3-20-88 54
Test 6 1-21-88 - 1-26-88 5 3-20-88 54
Test 7 1-27-88 2-5-88 8 3-21-88 45
Test 8 1-29-88 2-5-88 7 3-21-88 45
Matrix spike samples
Test 4 1-14-88 2-12-88 29'; 3-20-88 37
Test 7 1-27-88 - 2-12-88 16 3-20-88 37

aSurrogates inadvertently omitted from initial extraction; sample
bsubsequent]y spiked with surrogates and reextracted.

Feed samples from test dates noted were spiked with matrix spike compounds
and extracted on extraction date shown.
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TABLE 22. SAMPLE HOLD TIMES FOR MM5 TRAIN SAMPLES

Extraction Analysis
Collection Extraction hold time Analysis hold time
Sample date date (days) date (days)
Method requirement 7 .40
Scrubber discharge
MM5 trains
Test 1, Train 1 12-9-87 12-10-87 1 1-28-88 49
Test 1, Train 2 12-9-87 12-10-87 1 1-28-88 49
Test 2, Train 1 12-11-87 12-12-87 1 1-28-88 47
Test 2, Train 2 12-11-87 12-12-87 1 1-28-88 47
Test 3 12-17-87 12-18-87 1 1-27-88 40
Test 4 1-14-88 1-15-88 1 3-16-88 61
Test 5, Train 1 1-20-88 1-21-88 1 2-28=88 38
Test 5, Train 2 1-20-88 1-21-88 1 2-28-88 37
Test 6a, Train 1 1-21-88 1-22-88 1 2-28-88 37
Test 6a, Train 2 1-21-88 1-22-88 1 2-28-88 37
Test 7 1-27-88 1-28-88 1 2-29-88 32
Test 8 1-25-88 1-30-88 1 3-1-88 31
Stack MM5 trains
Test 2 12-11-87 12-12-87 1 1-28-88 47
Test 3 12-17-87 12-18-87 1 1-27-88 40
Test 4 1-14-88 1-15-88 1 --a --a
Test 5 1-20-88 1-21-88 1 2-28-88 38
Test 7 1-27-88 1-28-88 1 2-29-88 32
Test 8 1-29-88 1-30-88 1 3-1-88 31
Matrix spike resin v
Test 1 12-9-87 12-10-87 1 2-3-88 55
Test 2 12-11-87 12-12-87 1 2-3-88 53
Test 3 12-17-87 12-18-87 1 2-3-88 47
Test 4 1-14-88 1-15-88 1 3-16-88 61
Test 5 1-20-88 1-21-88 1 2-28-88 - 38
Test 7 1-27-88 1-28-88 1 2-29-88 32
Test 8 1-29-88 1-30-88 1 3-1-88 31
Method blank resin
Test 1 12-9-87 12-10-87 1 2-3-88 55
Test 2 12-11-87 12-12-87 1 2-3-88 53
Test 4 1-14-88 1-15-88 1 3-16-88 61
Test 5 1-20-88 1-21-88 1 2-29-88 39
Test 6 1-.21-.88 1-22-88 1 2-29-88 38
Test 7 1-27-88 1-28-88 1 3-1-88 33
Test 8 1-29-88 1-30-88 1 3-1-88 31

8sample lost; container broken during shipment. .
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TABLE 23. SAMPLE HOLD TIMES FOR BLOWDOWN LIQUOR SAMPLES

Extraction Analysis ;
Collection Extraction hold time Analysis hold time ‘
Sample date . date . (days) date (days) |
Method requirement 7 40 i
Test samples ‘
Test 1 12-9-87 '12-14-87 6 Not analyzed
Test 1, second 12-9-87 '1-30-88 50 3-17-88 47
extraction®
Test 2 12-11-87  12-14-87 5 1-28-88 45
Test 2, second 12-11-87 1-30-88 50 3-17-88 - 47
extraction 2
Test 3 12-17-87  '12-22-87 5 1-27-87 36
Test 3, second 12-17-87  :1-30-88 50 3-17-88 47
extraction ‘
Test 4 1-14-88 '1-15-88 1 3-16-88 61
Test 5 1-20-88 '1-30-88 10 2-28-88 29
Test 6 1-21-88 '1-30-88 9 2-28-88 29
Test 7 1-27-88 1-30-88 3 2-29-88 30
Test 8 1-29-88 2-1-88 3 3-1-88 29
: |
Matrix spike samples ‘
Test 5 1-20-88 1-30-88 10 2-29-88 30 }
Test 7 1-27-88 1-30-88 3 3-1-88 32 y
|
|

Method blank sample NA 1-30-88 1 3-15-88 45

aSurrogates inadvertently omitted from initial extraction; sample
subsequently spiked with surrogates and reextracted.
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TABLE 24. SAMPLE HOLD TIMES FOR KILN ASH SAMPLES

v Extraction Analysis
Collection Extraction hold time . Analysis hold time
Sample date date (days) date (days)
Method requirement : 7 .40
Test samples |
Test 1 : 12-9-87 12-14-87 5 Not analyzed
Test 1, second 12-9-87 2-16-88 69 3-17-88 30
extractiond
Test 2 12-11-87 12-14-87 3 2-3-88 51
Test 2, second 12-11-87 2-16-88 67 3-17-88 30
extraction - '
Test 3 , 12-17-87 12-22-87 5 1-27-87 36
Test 3, second 12-17-87 2-16-88 61 3-17-88 30
extraction® ) L
Test 4 1-14-88 1-16-88 2 3-16-88 - 60
Test 5 1-20-88 1-29-88 9 2-28-88 29
Test 6 1-21-88 1-30-88 9 . 2-28-88 29
Test 7 1-27-88 1-30-88 3 2-29-88 30
Test 8 1-29-88 1-30-88 1 3-1-88 31
Matrix spike samples
Test 5 1-20-88 1-29-88 9 2-29-88 31
Test 7 1-27-88 1-30-88 3 2-29-88 30
Method blank sample NA 2-23-88 3-15-88 21

aSurrogates inadvertently omitted from initial extraction; sample
subsequently spiked with surrogates and reextracted.
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spike sample for Test 3. Feed gampTes were purposely analyzed last. These
high-level organic samples can be troublesome and cause delays.

The possible effects of hon‘time exceedences on data quality are
discussed in the following subsection.

9.2 SURROGATE RECOVERIES

9.2.1 Surrogate Recovery Results.

As specified in the QAPP for these tests, all samples for Method 8270
analysis were to have been spiked with octafluorbiphenyl and
9-phenylanthracene surrogate compounds. Feed, blowdown, and kiln ash samples
for Tests 1, 2, and 3 were not initially Sp1ked. Subsequent sp1ked samples
were not extracted within method hold requirements.

~ Tables 25 through 28 1ist surrogate recoveries measured for waste feed,
MM5 train samples, scrubber blowdown, and kiln ash samples, respectively. The
data in Table 25 show that surrogate recovery from waste feed and feed matrix
spike samples ranged from 53 to 123 percent. The data quality objective (DQO)
for surrogate recovery was 50 to 150 percent. A1l measured recoveries were
within the DQO range. The DQO for this measurement was achieved. -

A1l test waste feed samples from Tests 4, 5, and 6 were analyzed after
hold time had expired. Waste feed samples for Tests 1, 2, and 3 and matrix
spike feed samples were analyzed within hold time T1m1ts, although they were
extracted after extraction hold time had expired. However, surrogate
recoveries for all samples were acceptable. Clearly, the hold time
exceedences experienced had no affect on data quality as measured by surrogate
recovery.

Table 26 shows that surrogate recoveries from MM5 train test samples
ranged from 14 to 157 percent and averaged 75 percent for octafluorobiphenyl
and 72 percent for 9-phenylanthracene. Overall, of 62 individual
measurements, 54, or 87 percent were within the DQO range of 50 to
150 percent. The completeness DQO for this measurement was 70 percent this
DQO was achieved. .

Interestingly, surrogate recoveries for MM5 train samples which were
analyzed after hold time had expired are not visibly different from those
analyzed within hold time 1imits. In fact, the mean octafluorobiphenyl
recovery for the 13 samples analyzed after hold time had expired was
78 percent with a standard deviation of 27 percent. The mean ‘
octafluorobiphenyl recovery for the 18 samples analyzed within hold time
Timits was 72 percent with a standard deviation of 17 percent. Corresponding
values for 9-phenylanthracene recovery was a mean of 72 percent with standard
deviation of 33 percent for samples analyzed after hold time had expired and a
mean of 72 percent with standard deviation of 22 percent for samples analyzed
within hold time 1imits. Clearly, surrogate recoveries for samples analyzed
after analysis hold time had expired are no different from those for samples
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TABLE 25. SURROGATE RECOVERIES FOR WASTE FEED SAMPLES

‘Surrogate recovery (%)

Test samp]es Matrix spike samples

Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl-

Test biphenyl anthracene  biphenyl anthracene
1 (12-9-87) 105 111
2 (12-11-87) 79 75
3 (12-17-87) 100 123 .
4 (1-14-88) 103 91 83 78
5 (1-20-88) 91 89 -
6 (1-21-88) 96 : 96
7 (1-27-88) 99 - 117 102 90
8 (1-29-88) 103 53
Mean 97 94 93 84
Median 99, 100 91, 96 83, 102 78, 90
A1l Samples
Mean - 96 ' " 92
Median 99, 100 90, 91
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TABLE 26. 'SURROGATE RECOVERIES FOR MM5 TRAIN SAMPLES

Surrogate recovery (%)

Scrubber discharge Matrix spike . Method blank
flue gas samples Stack gas samples resin samples. resin samples

Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl-
fast biphenyl anthracene biphenyl anthracene biphenyl anthracene biphenyl anthracene

1 {12-9-87)
T

rain 1 55 37 83 78 97 90

Train 2 62 46 :
2 (12-11-87) a ; '

Train 1 71 57 67 70 86 94 76 80

Train 2 61 18 } |
3 (12-17-87) 77 54 71 24 157 154 |
4 (1-14-88) 71 66 -2 -2 63 69 . 60 78 |
5 (1-20-88)

Train 1 72 75 106 101 63 90 72 75 -

Train 2 82 81
6 (1-21-88)

Train 1 80 83 68 96

Train 2 71 72
7 (1-27-88) 86 81 81 69 69 75 67 86
8 (1-29-88) 75 77 81 77 72 68 14 17

I

Mean 72 62 81 68 85 90 65 75 I

Median 71,72 66,72 81 70 72 78 68 80 !

A1) _samples

!
Mean 75 72 : 1
Median 72 75 : |

3Sample lost; container broken during shipment.
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TABLE 27. SURROGATE RECOVERIES FOR BLOWDOWN LIQUOR SAMPLES

Surrogate recovery (%)

Test samples Matrix spike samples Blank samb]es

Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl- Octafluoro- 9-Phenyl-

Test biphenyl anthracene biphenyl  anthracene biphenyl anthracene

1 (12-9-87) 14 85

2 (12-11-87) 12 78

3 (12-17-87) 18 74

4 (1-14-88) 15 60

5 (1-20-88) 13 57 12 55

6 (1-21-88) 14 76

7 (1-27-88) 17 73 14 47

8 (1-29-88) 1 15 12 : 17
Mean 13 65 13 51 12 17
Median 14 73, 74 12, 14 47, 55 12 17

A1l samples

Mean 13 58
Median 14 60
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TABLE 28. SURROGATE RECOVERIES FOR KILN ASH SAMPLES

Surrogate recovery (%)

Test samples Matrix spike samples Blank samples

Octafluoro~ 9-Phenyl- Octafluoro- 9-Phenyl- Octafluoro-~ 9-Phenyl- ?

Test biphenyl anthracene biphenyl anthracene = biphenyl anthracene
1 (12-9-87) 35 94
2 (12-11-87) 39 75 ;
3 (12-17-87) 47 62 j
4 (1-14-88) 44 70 |
5 (1-20-88) 50 6 56 3 ‘
6 (1—21—88; 54 15
7 (1-27-88 66 92 70 78
8 (1-29-88) 64 97 : 72 41
Mean 50 64 63 41 72 41

Median 47, 50 70, 75 56, 70 3, 78 72 41

Al1l_samples

Mean 54 58 ;
Median 54 70 v ' ‘

118 ‘ %




analyzed within hold time limits. These surrogate recovery data confirm that
the analysis hold time exceedences had no effect on data quality.

Table 27 shows that surrogate recoveries from blowdown liquor test
samples ranged from 1 to 85 percent, averaging 13 percent for
octafluorobiphenyl and 58 percent for 9-phenylanthracene. 9-phenylanthracene
recoveries were uniformly better than octafiuorobiphenyl recoveries. No
octafluorobiphenyl recovery met the DQO of 50 to 150 percent. Eight of
11 9-phenylanthracene recoveries, or 73 percent of the measurements, met the
DQO0. The completeness DQO for the measurement was 70 percent. This DQO was
met for 9-phenylanthracene recovery but not for octafluorobiphenyl recovery.

Interestingly, surrogate recoveries were generally better for samples
analyzed after hold time had elapsed (Tests 1 through 4, and the method blank)
than for samples analyzed within the hold time 1imit (Tests 5 through 8 and
the matrix spike samples). The mean octafluorobiphenyl recovery from the
5 samples analyzed after hold time had expired was 14 percent with a standard
deviation of 2 percent. Corresponding octafluorobiphenyl mean recovery from
the 6 samples analyzed within hold time 1imits was a comparable 12 percent
with a standard deviation of 6 percent. The mean 9-phenylanthrancene recovery
from samples analyzed after hold time had expired was 63 percent with a
standard deviation of 27 percent. Corresponding 9-phenylanthracene mean
recovery from samples analyzed within hold time 1imits was a slightly poorer
54 percent with standard deviation of 22 percent. Clearly, the analytical
hold time exceedences did not affect data quality as measured by surrogate
recovery. Exceeding extraction hold time would not be expected to affect
surrogate recovery since surrogates were spiked just before extractIOn, not
when the samples were collected.

9—pheny‘lanthracene recovery from kiln ash samples was comparablie to that
from the blowdown samples. Octafluorobiphenyl recovery was generally
better. Recovery from test samples ranged from 3 to 97 percent and averaged
54 percent for octafluorobiphenyl and 58 percent for 9-phenylanthracene. Of
22 measurements performed, 14, or 64 percent, had surrogate recovery in the
DQO range of 50 to 150 percent. Only the kiln ash sample from Test 4 was
analyzed after analytical hold time had elapsed. Surrogate recovery from this
sample was comparable to that from samples analyzed within hold time limits.
Again, this confirms that the hold time exceedences experienced had little
effect on data quality.

As mentioned in several instances in the preceeding discussion, initial
test blowdown and kiln ash samples for Tests 1, 2, and 3 were not surrogate
spiked. Archive samples were subsequently retrieved, spiked, extracted, and
analyzed, but by the time this was done, extraction hold time had elapsed. It
may be concluded from these occurrences that the data from the blowdown and
kiln ash analyses for Tests 1, 2, and 3 are of unknown quality. However, all
available test data confirm just the contrary. Target analytes were not
detected in any blowdown or kiln ash sample. Initial blowdown and kiln ash
samples from Tests 2 and 3 (extracted within hold time 1imits); surrogate
spiked blowdown and ash samples from Tests 1, 2, and 3; and blowdown and ash
samples from Tests 4 through 8 were all analyzed to contain nondetectable
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amounts of the test POHCs. A test program conclusion that all samples were
free of residual POHC is warranted.

Surrogate recovery from blowdown (one surrogate) and ash (both
surrogates) samples were lower than DQO levels. Detection limits can be -
adjusted for surrogate recovery if desired. The conclusion that no detectable
POHC was found in any blowdown or kiln ash sample remains unchanged.

9.2.2 Corrections For Surrogate Recoveries

As noted in the introduction to Section 9, the critical data needed to
support the test program objectives were measurements of incinerator DRE,
specifically waste feed and flue gas POHC concentrations. Surrogate
recoveries for the waste feeds analyzed were acceptable as noted above in
Section 9.2.1. Surrogate recoveries for flue gas MM5 train analysis were also
generally acceptable in that 87 percent of the measured recoveries were within
acceptable (DQO-specified) limits. However, several measured recoveries were
somewhat low. A low-surrogate recovery analyte measured may have been present
in the sample analyzed at a concentration higher than reported. For example,
if a surrogate were spiked at 50 ug but recovered at 20 ug (40 percent
recovery), the implication is that an analyte reported as present at 20 ng may
actually have been present at 50 pg.

For analytes reported as not detected as was the case for virtually a11
POHCs in MM5 train samples for these tests, Tow surrogate recovery implies
that the actual detection limit is higher than reported. For the 40 percent
surrogate recovery example, an analyte reported as not detected at 20 ug may
have been present at a 50-ug 1eve1 and st111 not detected.

Of course, correction for surrogate recovery can be made. The correction
involves simply dividing a reported concentration by the appropriate surrogate
recovery. Since in these tests, several surrogate recoveries were: low,
conclusions based on reported MM5 train concentration data may be
optimistic. For this reason, it is of interest to evaluate whether test
conclusions regarding POHC DRE are still defensible in light of occas1ona11y
poor MM5 train surrogate recover1es.

Tables 29 and 30 provide the data for this evaluation. Table 29 1ists
POHC DREs corresponding to scrubber discharge flue gas concentrations using
MM5 train data corrected for surrogate recovery. Thus, Table 29 represents
Table 18 corrected for the MM5 train surrogate recoveries listed in
Table 26. No correction for waste feed surrogate recovery has been made.
Table 30 presents corresponding stack gas DREs, again corrected for surrogate
recovery. Thus, Table 30 represents Table 19 corrected with the Table 26
recoveries. Surrogate recovery corrections were made using octafluorobiphenyl
recovery for naphthalene, acenaphthylene, fluorene, hexachloroethane, and
1,3,5-trichlorobenzene correction; and 9-phenylanthracene recovery was used -
for anthracene, phenanthrene and fluoranthene correction.

The data in Table 29 show that test conclusions regarding scrubber

discharge flue gas POHC DREs would be no different if calculated DREs are
corrected for MM5 train surrogate recovery. Surrogate recovery corrected
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TABLE 29. SCRUBBER DISCHARGE POHC DREs WHEN CORRECTED FOR MM5 TRAIN SURROGATE
RECOVERY

POHC DRE (%)

Naphthalene Acenaphthylene Fluorene Phenanthrene Anthracene Fluoranthene Hexachloroethane 1,3,5-Trichlorobenzene

Test -1 (12-9-87)
Train 1 >99,9988 >99,9955 >99.9900 >99.9961 >99,9868 >99.9944
Train 2 >99.9989 >99.9962 >99.9915 >99.9970 >99.9898 >99,9957

Test 2 (12-11-87)

Train 1 99,9989 >99.9954 99,9905 99,9971 99,9904 99,9955

“Train 2 >99,9940 >99.9739 99,947 >99.956 >99.85 >99,931
Test 3 (12-17-87)  >99.9986 >99,994] 99,9918 99,9961 >99.987 >99.9926
Test 4 (1-14-88) >99,99970 >99,9987 >99,9974:  >99,99922 >99.9974 >99.9983
Test 6 (1-20-88) .

Train 1 >99,99985 >99,99942 >99.99881  >99.99968 >99,99896 >99.99932

Train 2 >99.99987 >99,99952 >99,99901  >99.99972 >99.99909 >99,99941
Test 6 (1-21-88)

Train 1 >99.99989 >99.99956 >99.99912  >99.99976 >99,99927 >99.99944

Train 2 >99,99987 >99,99946 >99.99892  >99.99970 >99,99901 >99,99929
Test 7 (1-27-88) - - - — 99,9951 >99,9922

Test 8 (1-29-88) - -- - - >99,9926 >99,9865
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TABLE 30.

RECOVERY

STACK DISCHARGE POHC DREs WHEN CORRECTED

FOR MM5 TRAIN SURROGATE

POHC DRE (%)

Phemlnthr-'ene

Haphthalene Acenéphthylene Fluorene Anthracene Fluoranthene Hexachloroethane 1,3,5-Trichlorobenzene
Test 2 (12-11-87) >99,99989 >99.9951 >99.9900 >99.9976 >99,9922 >99.9363 - -
Test 3 (12-17-87) >99.9988 >99.9946 >99,9925 >99,9927 >99.9765 >99,9860 -- -
Test 4 (1-14-88) >99.99977 >99,99903 >99.9980 >99.99944 >99,9982 >99.9988 - -
Test 5 (1-20-88) >99.99991 >99,99965 >99.99928 >99.99979 >99.99932 >99,99955 -— -
Test 7 (1-27-88) - - - - - - 99.9953 >99,9925
Test 8 (1-29-88) -- - - - -- - >99.9926 >99.987




scrubber discharge flue gas POHC DREs remain greater than 99.99 percent for
all POHCs except anthracene in Tests 1 and 3. Anthracene was the POHC present
at lowest concentration in the mixed waste feed. Correcting for less than 100
percent MM5 train surrogate recovery lowers the DRE associated with the MM5
train detection 1imit to just below 99.99 percent for Tests 1 and 3.

The method detection 1imit maximum DRE for 1,3,5-trichlorobenzene in
Test 8 remains below 99.99 percent, as it was when uncorrected.

The data in Table 30 show similar conclusions for surrogate recovery
corrected stack gas calculated DREs. These are still greater than
99.99 percent for all POHCs except, anthracene and fluoranthene for Test 3 and
1,3,5- tr1ch1orobenzene for Test 8.

In summary, although MM5 train surrogate recoveries were generally less
than 100 percent, and in some cases less than 50 percent, test program .
conclusions are not affected. Test program conclusions were that POHC DRE was
greater than 99.99 percent for all tests performed. Correcting for 0ccas1ona1
poor surrogate recovery does not alter this conclusion.

9.3 MATRIX SPIKE RECOVERIES

Seven MM5 resin samples and two each of waste feed, blowdown, and kiln
ash samples coresponding to various tests were spiked with the designated
POHCs for the test program, extracted, and analyzed. Tables 31 through 34
summarize the matrix spike analysis results for waste feed, MM5 resin,
blowdown, and kiln ash samples, respectively. '

The data in Table 31 show that matrix spike compound recovery from waste
feed samples ranged from 75 to 119 percent. A1l recoveries measured met the
DQO for this measurement of 50 to 150 percent. The completeness for this
measurement was, therefore, 100 percent.

The data in Table 32 show that matrix spike compound recoveries from
spiked MM5 train resin samples ranged from 62 to 115 percent. A1l recoveries
met the DQO of 50 to 150 percent. The completeness for this measurement was,
therefore, 100 percent. In addition, matrix spike compound recoveries from
the four samples-analyzed after hold time had expired (Tests 1 through 4) are
no different, compound by compound, than recoveries from the three samples
analyzed within hold time 1imits (Tests 5, 7, and 8). Again, the hold time
exceedences experienced did not affect data quality as measured by matrix
spike sample analyses.

Table 33 shows that matrix spike compound recovery from blowdown samples
ranged from <40 to 70 percent. Naphthalene was not detected in either
sampie. Of 12 measurements, 6 or 50 percent, met the DQO of 50 to
150 percent.

Table 34 shows that matrix spike compound recoveries from kiln ash

samples ranged from 55 to 82 percent for one sample, all within the DQO of
50 to 150 percent. Less than detectable recovery was experienced for all
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TABLE 31. MATRIX SPIKE RECOVERIES FROM WASTE FEED SAMPLES

Test 4 (1-14-88) ' Test 7 (1-27-38) g
Spiked Native Analyzed Spiked Native Analyzed ‘
Spike amount amount® Total amount Recovery amount amount® Total amount Recovery
compound (mg)  (mg)  (mg) (mg) (%) (mg)  (mg)  (mg) (mg) %)
Naphthalene 33.4 68.0 101.4 110 108 33.9 <«0.3 33.9 38 112 ,
Acenaphthylene  30.0 16.0 46.0 51 111 28.5 <0.3 28.5 34 119 3
Fluorene 34.4 7.9 42.3 42 99 28.5 <0.3  28.5 30 105 4
Phenanthrene 30.9 28.0 58.9 55 93 34,3 <0.3 34.3 32 93 :
Anthracene 30.3 8.5 38.8 41 106 34.4 <0.3 34.4 36 105
Fluoranthene 34,4 13.0 47.4 36 76 31.2 <0.3 31.2 23 74

S g

8rvom analysis of unspiked (native) waste sample. ) ji

TABLE 32. MATRIX SPIKE RECOVERIES FROM MM5 RESIN SAMPLES :

Spike compound recovery (%)

Spike Test 1 Test 2 Test 3 Test 4 Test 5 Test 7 Test 8 !

compound (12-9-87) (12-11-87) (12-17-87) (1-14-88) (1-20-88) (1-27-88) (1-29-88)
Haphthalene 66 62 . 66 64 66 - 68 78 :
Acenaphthyiene 88 92 96 106 102 114 115 i
Fluorene 64 70 L 76 78 70 80 92 i
Phenanthrene 74 80 78 90 68 82 . 94 :
Anthracene 84 92 88 94 80 ' 92 100
Fluoranthene 72 76 74 70 58 74 66 \

124




TABLE 33. MATRIX SPIKE RECOVERIES FROM
BLOWDOWN LIQUOR SAMPLES

Spike compound
recovery (%)

Spike Test 5 Test 7
compound (1-20-88) (1-27-88)

Naphthalene <40 <40

Acenaphthylene 64 66
Fluorene 48 44
Phenanthrene 52 50
Anthracene 70 68
Fluoranthene 48 42

TABLE 34. MATRIX SPIKE RECOVERIES FROM
KILN ASH SAMPLES

Spike compound
recovery (%)

Spike Test 5 Test 7
compound (1-20-88) (1-27-88)

Naphthalene <40 72
Acenaphthylene <40 55
Fluorene <40 76
Phenanthrene <40 82
Anthracene <40 72
Fluoranthene <40 82
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spike compounds in the other sample. Interestingly, surrogate recovery from
both kiln ash matrix spike samples was comparable.

9.4 REPLICATE SAMPLING AND ANALYSIS

The test plan or QAPP specified that replicate MM5 train sampling of
scrubber discharge flue gas be performed for four tests and that the two test
conditions be replicated with simultaneous scrubber discharge flue gas and
waste feed sampling. This replicate sampling was performed in an attempt to
evaluate precision of the flue gas sampling/analysis method.

Results of this exercise are inconclusive. No POHC or other semivolatile
organic hazardous constituent of interest was detected in any MM5 sample. .
Thus, the results of all rep11cate testing and sampling pairs were the same:
no detectable POHC.

9.5 DATA QUALITY SUMMARY

During the course of this demonstration test program, several deviations
from the test QAPP and test method-specified procedures occurred. These
included:

¢ Failure to initially spike method surrogates into Tests 1, 2, and 3
waste feed, scrubber blowdown, and kiln ash samples, then
subsequently spiking too low a level of surrogates into repeat waste
feed samples

e Exceeding sampling extraction ho1d time 1imits for about 15 percent
of the samples extracted and exceeding analysis hold time limits for
roughly 40 percent of the samples analyzed including virtually all
Test 1, 2, and 3 samples. The longest analysis hold time was 62 days
versus a method requirement of 40 days.

The DQO's for surrogate recovery and matrix spike compound recovery were
accomplished for waste feed and MM5 train sample analyses. However, these
DQO's were not fully met for blowdown and kiln ash sample matrices.

Despite the above, the composition of all samples of a given matrix were
comparable for all tests. Specifically, analysis results for all waste feed
samples for the six tests in which the feed contained K087 waste were quite
comparable; analysis results from waste feed samples which were not surrogate
spiked were very similar to results from uncompromised samples. The
composition of all MM5 train, blowdown, and kiln ash samples were comparable
for all tests as well; no sample contained detectable levels of POHCs or any
other Method 8270 constituent except bis(2-ethylhexyl)phthalate, which is a
common laboratory contaminant. ‘

The most important test measurements were those required to calculate
POHC DRE. These required measurements of waste feed composition and MM5 train
analysis results. As noted above, waste feed surrogate recovery met the DQO
for those samples which were spiked. Matrix spike recovery from waste feed
samples met the DQO. HWaste feed analysis results for samples which were not
surrogate spiked were very similar to those which were surrogate spiked.
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Surrogate recovery from samples analyzed after hold time had expired was
better than from samples analyzed within hold time limits. These analyses
confirm that the QA descrepancies experienced did not detract from waste
analysis data quality.

MM5 train surrogate recovery and matrix spike recovery met respective
DQ0s. Surrogate and matrix spike recoveries from samples analyzed after hold
time had expired were no different than corrsponding recoveries for samples
analyzed within hold time limits. Clearly, the hold time exceedences
experienced did not detract from the MM5 train analysis data quality.

‘ MM5 train surrogate recoveries, despite meeting the test program DQO,
were low for some samples. However, test conclusions remain unchanged if
calculated DREs are corrected for surrogate recovery.

Surrogate and matrix spike recoveries for kiln ash and scrubber blowdown
samples did not meet respective DQ0's as discussed in Sections 9.2 and 9.3.
However, analysis hold time exceedences had no bearing on this. Despite the
failure to meet DQ0s, no POHC or other semivolatile organic priority pollutant
(with the exception of bis(2-ethylhexyl) phthalate in kiln ash) was detected
in any blowdown or kiln ash sample. Surrogate and matrix spike recoveries
achieved suggest this is a warranted conclusion.

Test conclusions stated in Section 8 were based on analytical results as
follows:

e No detectable POHC was measured in flue gas streams for any test with
the result that greater than 99.99 percent POHC DRE was achieved for
all tests

s No detectable POHC was measured in scrubber blowdown or kiln ash
samples for any test

The QAPP and method deviations which occurred during these tests and the
inability to achieve DQOs for blowdown and kiln ash analyses has no affect on
the above test program conclusions. Sample-specific detection limits can be
corrected for surrogate recovery with the effect of increasing them. POHCs
were still not detected. ' ‘
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APPENDIX A
INCINERATOR OPERATING CONDITIONS LOG

Test :  24% Charae
Date : 12-0B-87

Tise Scale Kiln Kiln Kiln Kiln Kiln AB AB 4B AB  Kake-up Make-up Blowdown Blowdown Blowdown Water Venturi
Weight Temp Bas Air Oxygen Second Tesp Gas  Air Oxygen Water Water  Water Water  Water Evap. Scrubber
Flow Flow Flow Air DP Flow Flow Flow cus. rate cua, rate rate rate Flow

{1bs) (F) {scth)(scfh) (scfh) ("uc) (F) (scfh)(scfh) (scéh) {gal) (gpm} (gal) (gps) {gpe)  {gpm) (gpm)
1015 1327.0 1850 420 11800 0 0 2024 380 10980 0 BN - 6% — 1.7 — 17
1030 1326.5 1727 220 6460 0 6 2032 S00 14790 0 9009 3.9 7718 1.5 1.5 2.4 17
1045 1759.0 1730 220 4490 0 & 203 520 154%0 ¢ W3 A3 7739 1.4 .5 28 17
1100 1219.0 1714 220 8830 0 6 2030 570 17030 0 9151 5.2 755 1.1 0.8 4.4 17
1115 1214.0 1820 220 4900 0 6 2034 430 14610 0 9207 3.9 7762 0.5 0.4 3.5 17
1130 1165.0 1734 220 &8O 0 & 2008 570 16800 0 9267 3.9 7762 0.0 0.0 3.9 17
1145 1112.0 B85t 23 7270 ] 6 220530 440 13180 0 %2 3.7 7762 0.0 0.0 3.7 17
1200 1058.0 1737 230 7040 0 & 2009 470 13940 0 9387 43 7165 0.3 0.0 4.3 17
1215 1058.5 1608 230 7040 0 6 2011 3BO 11440 0 9457 47 771 0.3 0.9 3.8 17
1230 10045 1955 220 &800 0 & 2059 S50 14180 ¢ 2% A4S 7782 0.7 0.8 3.8 17
1245 75,0 1840 230 7070 0 6 2046 490 14760 0 9587 3.8 92 0.7 0.8 3.0 17
1306 952,0 1892 230 4990 0 6 2022 530 13810 0 9558 5.0 7805 0.9 0.8 4.2 17
1315 9110 1988 230 7430 0 6 258 380 111N 0 719 At 7815 0.7 0.8 33 17
133¢  8B4.0 1787 220 &730 0 & 2003 53¢ 15760 0 9791 4.8 7826 0.7 0.8 4.0 17
1345 B30.5 241 230 7080 0 6 2053 30 30430 0 9852 4.1 783 0.7 0.8 3.3 17
1400 776.5 1900 220 &7 [ 6 2031 570 167%0 0 2% 49 7847 0.7 0.8 4.1 17
1415 7165 2086 230 T340 1 6 2057 380 11330 0 8993 4,5 7857 0.7 0.8 3.7 17
1430 669.5 1369 220 6990 0 6 2043 540 15940 0 10062 A6 7864 0.5 0.8 3.8 17
1445 670,0 1958 220 6270 0 6 2028 30 050 0 o116 3.6 7873 0.6 0.5 31 17
1500 &le.0 23 210 6640 0 & 2037 320 9650 0 10200 5.6 7883 0.7 0.5 &t 17
1515 563.0 20337 220 B30 0 6 2054 310 9630 0 10236 2.4 7887 0,3 6.5 1.9 17
1530 562.5 1918 210 6340 0 6 2017 530 15660 0 10307 4.9 7893 0.4 0.5 4.4 17
1545 536.0 1967 220 4980 0 & 2050 390 {1300 0 10375 44 7898 0.3 0.5 3.9 17
1600 482.5 1826 21¢ 6370 0 6 2053 410 1248 0 10835 4O 7899 0.1 0.0 40 17
1615 482,0 1966 220 6650 0 & 2017 210 &340 0 10488 3.5 7905 0.4 0.5 3.0 17
1630 388.5 2032 220 7130 0 6 2065 36 10720 0 1055% 4.7 7905 0.0 0.0 4.7 17
1645 3B 2125 230 7280 0 & 2073 370 11110 0 10610 3.4 ™12 0.5 0.5 29 . 17
1700 335.0 2031 140 3910 0 6 2062 380 11270 0 10692 5.5 7920 0.5 0.5 5.0 17
1715 30B.0 2038 200 64BO 0 6 2045 290 860 0 1078 3.1 7925 0.3 0.5 2.6 17
1730 308.0 1778 200 6310 0 6 2019 610 18270 0 10810 4.8 7936 0.7 28 20 17
1745 308.0 1827 370 11730 0 0 2014 470 13800 0 10928 7.9 7987 3.4 2.8 5.1 17
1800 308.0 1861 3BO 11540 0 0 2022 300 14770 0 110642 7.4 8036 3.3 2.8 4.8 17
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Test :  24% Charge
Date : 12-08-07

Tise Packed Venturi Packed Liquor IDFan Kiln A3 AB AB AB B Kiln Kiln Kiln Kiln Stack Stack Stack
Coluasn DP  Colusn Inlet P Exlit Exit Exit Exit Exit Exit Exit Exit Exit
Flow o 02 €02 CO Nx THC 02 CO2 CO TWo . 02 CO2 €D
(gpal  ("wc) ("wc) pH  ("wo) (wc} (X)) (%) (ppal (ppm) (ppm C (T} (1} (ppa) (ppm C (%). (%)} (ppm}

1015 3 2 B 7.6 I 0,03 66 70 — %0 ¢ %5 &4 30 0 140 — 0
1030 3 25 11 8.2 32 -0.03 62 &1 — %0 0 10,0 5.2 30 0 125 -— 0
1045 3 2 15 7.4 38 -0.04 10,0 3.6 — 80 0 15.0 &8 30 0 50 — 0
1100 31 25 15 7.2 3B -0.03 50 85 — 125 0 7.5 10,0 30 0 13 — 0
1115 30 V=) I 7.6 3B -0.04 90 53 — 80 0 80 8.8 40 0 14,5 -~ 0
1130 30 2 15 7.8 38 -0.03 4B 7.8 — 120 0 10.0 10,0 &0 0 12,) --- 0
1145 3 Y~} 5 7.4 3B -0.03 98 52 —- 80 0 13.0 7.8 & 0 15.0 — 0
1200 2 25 5 7.2 ¥ -0.04 52 87 -— 110 0 7.5 10.0 50 0 12 — 0
1215 27 2 15 7.6 B =007 90 83 — 85 0 135 57 40 0 150 -—- 0
1230 30 o] 5 7.8 3% -0.03 40 10,0 ~— 125 0 &5 97 0 0 134 — 0
1245 2 2 15 7.4 ¥ -0.05 85 53 — 95 0 150 80 S0 0 145 — 0
1300 29 V<) 15 7.4 38 -0.03 0.5 10.0 — 90 0 50 %6 6 0 125 — 0
BRIL] 2 25 15 74 3B -0.05 7,5 9.0 ~— 100 0 10.2 7.2 40 0 145 -—- 0
1330 29 25 15 7.4 38 -0.0f 40 10.0 — 100 0 7.5 9.0 & 0 149 - 0
1345 29 25 15 7.6 3B -0.09 B0 B4 -— 110 0 123 &2 X0 0 13.5 -— 0
1400 29 2 15 7.2 B -0.02 &0 10,0 — 110 0 52 10,3 70 0 125 — 0
M5 2 25 5 8.0 ¥ <003 7.5 10.0 — 110 0 7.6 82 M 0 135 —- 0
1430 bsl 25 15 73 3¢ -0.03 42 10.0 — 115 0 3.5 10.4 &0 0 12,0 ~—- 0
145 2 Y] 5 7.4 38 -0.06 9.0 B4 — 90 0 125 59 S 0 15.0 —' 0
1500 bl 25 15 7.4 38 -0.04 7.5 84 — 120 0 125 &0 & 0 140 - 0 .
1515 % Y= 15 7.6 3B -0.03 7.8 %0 — 100 0 10.5 &5 0 0 145 — 0
1530 Vi 25 15 7.6 38 -0,03 5.0 10.0 —~— 125 0 50 %7 % 0 12,5 — 0
1545 2 25 15 7.4 B 005 7.5 84 — 110 ¢ 10,4 63 40 0 14 -— 0
1600 % =) 15 7.6 ¥ -0.05 5.4 10.0 — 125 0 50 %3 70 0 125 ~— 0
1615 29 2 15 7.4 8 -0.05 110 10.0 — n 0 1.5 48 40 0 165 —- 0
1630 2 25 15 7.4 3B -0,03 5§50 10,0 — 130 0 50 %6 80 0 115 — 0
1645 Fa b-) 15 7.8 ¥ -0.05 %0 100 — 120 0 7.3 7.0 & 0 135 —~- 0
1700 2 2 15 7.6 B 0.6 7.6 8.4 — 8 0 104 59 40 0 15.0 — 0
1715 2 2 5 76 B -0.05 7.8 7.6 — 110 0 10.2 52 40 0 24,5 — 0
1730 22 Y] 15 %6 37 0,02 80 86 — 99 0 129 56 & 0 140 -— 0
1745 Vil 2 15 7.5 ¥ -0.07 75 8.8 — n 0 1.0 &5 40 0 140 — 0
1800 2 b~ 15 7.4 38 -— 7 0 11,0 &1 40 -0 145 — Y

-0.06 8.0 B.4
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Test
Date

21# Charge
12-09-87

Tise Scale Kiln Kiln Kiln Kiln Kiln RB AB  AB AB  Make-up Make-up Blowdown Blowdown Blowdown Mater Venturi
Weight Tesp Bas Air Oxygen Second Temp Bas  Air Oxygen Water Water  Mater Water  Water Evap. Scrubber
Flow Flow Flow Air DP Flow Flow Flow cus. rate cus. rate rate rate Flow

(Ibs}  (F} {scfh}(scfh){scfh} (*wc) (F) (scfh){scth) (scth) (gal) ({gpm} (gal} (gpa) {gpr)  (gpa} (gpe)
1215 1056.5 1B3% 520 14770 0 0 2073 470 13330 0 7% — 1018 — 30 — . 17
1230 1032.5 1838 300 14320 0 0 2028 470 13330 0 7™ 3.8 1039 1.4 0.5 3.3 17
1245 938.5 1867 Z50 7710 0 6 2084 550 16200 0 7187 23 1043 0.3 0.5 1.8 17
1300 1098.5 1683 230 7110 0 6 2010 440 12900 0 78% 33 1049 0.4 0.5 2.8 17
1315 1051.5 1566 220 4380 0 b 2000 600 17660 0 795 &3 1057 0.5 0.5 4.8 17
1330 1051.5 1769 230 7000 0 6 2041 630 1B7S0 0 7978 4.2 1063 0.4 0.5 37 17
1345 1004.5 1695 220 6750 0 6 2074 520 15550 0 BMY 5.7 1072 0.6 0.3 52 17
1400 957,53 1671 220 6830 0 6 2011 4% 13510 0 BlO6 2.8 1074 0.1 0.0 2.8 17
1415 997.5 1653 210 6600 0 6 2020 &30 18670 ¢ BiB? 5.5 1089 1.0 0.8 .47 17
1430 933.5 1686 220 6620 0 6 2029 630 18680 0 8248 3.9 1099 0.7 0.8 31 17
1445 B73.0 1879 220 4BAO 0 & 255 470 13800 0 BT 44 1110 0.7 0.8 3.8 17
1500 B73.0 1801 220 4830 0 6 2009 380 11200 0 8382 43 1120 0.7 0.8 3.5 17
1515 8115 1736 220 $BOO 0 6 2022 430 18740 0 844 55 1134 0.9 . 0.8 47 17
1530 B801.5 1783 210 . 4410 0 6 2036 &30 18600 0 823 3.9 1143 0.6 0.8 3.1 17
1945 778.0 1842 230 7080 0 6 2018 370 11110 0 8598 5.0 1155 0.8 0.8 4.2 17
1600 7315 1712 220 70%0 0 6 1986 460 12590 0 B0 4.1 1165 0.7 0.8 33 .17
1615 482.5 1725 220 4336 0 6 2025 430 18740 0 B39 353 1176 0.7 0.7 &é 17
1630 684.0 1920 210 6630 0 6 2060 360 1bb&0 0 8805 4.4 1185 0.6 0.7 37 17
1645 660.5 1B48 220 6880 0 6 2032 370 10950 0 8872 4.5 1194 0.6 0.6 3.9 17
1700 613.5 1941 - 220 7080 0 6 2043 370 108%0 0 B8924 3.5 1201 0.5 0.6 2.9 17
1715 6140 1BH1 220 4796 0 § 2037 &30 18740 0 %041 5.8 1211 0.7 0.6 5.2 17
1730 6140 167¢ 220 6370 0 6 2021 &30 1BA20 0 9067 3.7 1224 0.9 0.3 34 17
1745 614.0 1834 440 14170 0 0 2012 430 12920 0 984 7.8 1276 .3.5 1 47 17
1800 614.0 1824 430 13050 0 0 2020 520 15340 0 9271 &3 1320 2.9 3.1 32 17
1815 &14.0 1852 450 13800 0 0 2049 520 13540 0 9§38 6.9 1367 3.1 3.0 3.9 17
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Test ¢ 21# [harge
Date : 12-09-87

Tise Packed Venturi Packed Liquor IDFan Kiln A3 AB AR AB AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colusn D¢  Column Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit ,
Flow 1. 02 €02 CO Nx T 02 CO02 CO TWC 02 €02 CO
(gpm)  ("wc)  ("wc}  pH  ("wc} ("wc) (L) (X) (ppa} (ppe} (ppm € (X} (1) (ppu) (ppm € (%) (%) (ppm)

1215 <] % 5 7.4 37T 0,05 7.5 8.4 — 80 20 11,5 5.6 0 0 140 — 0
1230 2 % 15 7.4 37 -0.05 B.0 B.0 — B2 {25 5.2 0 0 1435 — 0
1245 22 % 15 7.2 ¥ ~0,02 55 98 -— 120 20 1.0 69 10 0 12,5 — 0
1300 29 ] 5 N6 37 -0.03 10,5 7.2 -— 7”20 15.2 39 A 0 160 -— 0
1315 2 2 15 7.4 ¥ -0.03 7.0 10.0 — " 20 &0 7.0 10 0 15,0 — 0
1330 2 20 15 7.5 B 003 7.0 9.9 — 100 20 1.0 7.4 10 0 137 - 0
1345 22 2 15 7.5 I -0.04 10,0 7.8 ~- 9% 20 155 41 20 0 15.0 -— 0
1400 ral 20 15 7.6 H 0,03 7.5 b — BO 20 125 7.5 N 0 150 — 0
1415 29 2 15 7.4 ¥ ~0.03 50 10,0 — 100 20 10.0 8.8 10 0 12,5 — 0
1430 2 20 5 7.4 ¥ 003 7.5 N6 — 110 20 125 83 10 0 125 -— ]
1445 28 20 15 74 ¥ <000 7.5 %0 — 100 20 12,5 &4 10 0 13.0 — 0
1500 2 20 15 7.4 % -0.03 10,0 7.8 ~— 60 20 15.0 47 10 0 155 -— 0 i
1515 2 20 15 7.4 3% 0.0 5.0 10.0 — B 20 10,0 %1 10 0 3.0 — ¢
1530 2 2 15 7.2 % 0,03 48 10,0 — 9 20 7.5 10,0 20 0 135 -— 0 i
1545 2 20 15 7.4 5 -0.04 10,0 7.6 -— 6 20 15.0 47 10 0 6.0 — 0 :
1600 Y] 20 15 7.é »H -0.04 100 80 — 85 20 15.0 4.9 10 0 139 — 0 i
1615 28 2 5 73 3B -0.03 25 10.0 — 80 20 75 B7 10 0 45 — 0 i
1630 2 20 15 7.6 3% -0.03 52,100 - % 20 98 88 20 0 12,9 -~ 0
1845 2 20 15 7.3 ¥ -0.03 16,0 7.8 — &0 20 15.0 47 [0 0 15,5 — 0 ‘
1700 28 20 15 7.4 % -0.03 10.0- 7.6 — & 2 150 47 10 0 150 — ] g
1715 2 20 189 7.2 3% -0.03 5.0 10.0 — % 20 7.5 87 10 0 125 --— 0 |
1730 28 20 15 7.4 % -0.03 8.0 8.8 — 720 150 S 0 0 140 — 0 1
1745 ] 20 15 7.4 ¥ -0.11 B0 90 — B2 12,0 6.3 0 0 4.0 — 0
1600 28 2 15 7.6 % -0.08 8.0 B8 -— 60 20 123 6.2 0 0 140 - Y
1815 28 20 19 74 3B -0.09 B0 B.6 — & 2 13.0 59 0 0 4.0 — 0
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Test 1+ 21# Charge

Date : 12-11-87
Time Scale Kiln Kiln Kiln Kiln Kiln AB AB  AB AB  Make-up Make-up Blowdown Blowdown Blowdown Water Venturi
Weight Temp BGas Air Oxygen Second Tesp 6as  Air Oxygen Water Water  Mater Water  Water Evap. Scrubber
Flow Flow Flow Air P Flow Flow Flow cum. rate cus, rate rate rate Flow
{Ibs) (F) (scth) (scth) (scth) ("wc) {F) (scfh}(scfh) {scfh) (gal) (gpm) {gal) {gpa} (gpm)  (gpm) (gpm)
1100 614,5 1B6B 420 11480 0 0 2021 30 9530 0 8951 -— 8257 — 0.5 - 16
1115 614.5 1568 280 8340 0 0 1984 580 15390 0 8989 2.5 8261 0.3 0.5 20 14
1130 568.0 1590 280 800 0 6 1991 580 17320 0 9024 2.3 B26h 0.3 0.5 1.8 16
1145 521.5 1770 230 708¢ 0 & 2095 OS540 16080 0 909 5.7 8274 0.5 0.3 5.2 16
1200 474.5 1678 240 7240 0 6 2026 A% 13790 0 A 4l 8280 0.4 0.5 3.4 16
1215 474.5 1732 230 2170 0 6 2025 500 14830 0 9224 3.5 8284 0.4 0.5 3.0 16
1230  427.5 1583 240 4930 0 & 1995 400 17580 0 99 4.8 8292 0.4 0.5 4.3 16
1245 380.5 1708 220 4840 0 & 2027 430 18470 0 9334 3.9 8293 0.1 6.0 3.9 16
1300 380.5 1872 220 7080 0 6 2059 540 15880 0 9416 41 8299 0.4 0.5 3.6 16
1315 333.0 1480 230 7240 0 -6 1984 480 14140 0 9483 4.8 8306 0.5 0.5 43 16
1330 W30 1692 30 7020 0 & 2022 4630 18710 0 950 4B 8312 0.4 0.5 43 16
1345 286.0 1913 220 4530 0 & 20581 420 18340 0 919 3.9 8317 0.3 0.3 3.4 16
1400 238,95 1B&e 230 7120 0 6 2038 410 12290 0 9688 A% 8323 0.4 0.5 4.1 16
18415 2385 1725 230 7120 0 6 1991 T 14570 6 9730 4.t 8329 0.4 0.5 3.6 16
1430 191.5 1724 230 6990 0 6 1999 570 16880 0 9814 43 8334 0.3 0.5 3.8 16
1845 263.0 1702 220 6700 0 b6 2041 4630 1883 0 9830 4.4 8339 0.3 0.5 3.9 16
1800 216.0 1456 230 940 0 & 2038 590 17640 0 993 3.5 8343 0.3 0.5 3.0 16
1515  216.0 1544 220 6920 0 & 2021 &0 17740 0 10010 5.1 8351 0.3 0.5 4.4 16
1530 16B.5 1542 220 7040 0 & 2023 400 17960 0 10067 3.B 8358 0.5 0.5 3.3 16
1545  121.0 1616 220 6740 0 6 2024 630 1BSS0 0 10136 4.6 8350 0.1 0.0 4.6 16
1600 144,05 1667 220 4780 0 6 2080 620 18510 0 10204 4.5 8371 0.7 0.8 3.7 16
1615 144.5 1856 510 15520 0 0 2014 430 12710 0 10275 A7 8382 0.7 0.8 3.9 16
1630  144.5 1870 480 14940 0 0 2021 510 1510 0 103% B.1 8438 3.7 3.0 5.1 16
1645 144,03 1840 470 1459C 0 0 2022 3510 15190 0 10493 &5 8482 2.9 3.0 3.5 16




Test 1 21% Charge '
Date : 12-11-87 ‘

Tise Packed Venturi Packed Liquor IDFan Kiln AP AB AB AR AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colusn DP  Column Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit
Flow o 02 C0O2 CO MNOx THW 02 CO2 CO THC 02 €02 ¢CD
(opm) (") ("wc)  pH  ("wc) ("wc) (X (%) (ppa) (ppm) (ppa C (%) (%) (ppm) (ppw C (1) (%) (ppm)

~0.03 60 9.0

1100 22 30 3 T 32 — 10 0 100 5% 20 0 10.0 — 0
1115 30 33 it 7.4 ¥ ~0.10110.0 7.2 — 101 0 13.0 40 8 - 0 125 — 0
1130 30 2{ 15 7.4 $ -0.03 98 B& — 101 0 75 57 2 0 125 — 0
1145 Vx4 20 15 7.4 ¥ -0.04 %5 8.0 — 125 0 13.5 45 X ¢ 1.0 — 0
1200 29 20 15 7.6 M ~0.06 10,5 7.3 — 115 0 135 47 0 0 13.0 — 0
1215 2 20 5 74 B 0,05 110.0 7.8 — 110 0 140 48 20 0 125 — 0
1230 2 20 15 7.5 A -0.04: 55 100 — 110 0 %0 814 % 0 1.0 — 0
1245 2 20 15 7.4 K’ -0.03. 5.0 10.0 -— 143 0 50 1.5 9 0 10.0 — 0
1300 30 20 15 7.4 I -0.05 50 10.0 — 150 0 100 82 30 0 105 — 0
1315 30 20 5 7.4 » 005 90 85 — 1B 0 140 52 20 0 125 — 0
1330 30 20 15 7.4 L 0,03 40 100 — 145 0 6.0 107 40 0 10.5 -— 0
1345 30 20 15 7.5 ¥ -0.04 45 100 — 155 0 106 7.7 2 0 10,5 - 0
1400 % 20 15 7.8 H -0.09 %0 80 — 125 0 13.0 57 20 0 13.0 — 0
1415 29 20 15 7.4 I -0.06 {10.0 82 — 120 ¢ 140 52 2 0 13.0 - 0
1430 2 20 15 7.5 3 ~0.03 5.0 10.0 — 120 0 10,0 %0 20 0 11.0 —- 0
1445 29 2 5 7.6 ¥ -0.04 8.0 8.4 — 120 0 130 52 2 6 12,0 — 0
1300 2 20 5 7.2 I -0.04 8.0 B2 — 110 0 13.0 50 850 0 125 — 0
1515 23 2 15 7.4 I -0.05 10,0 7.8 — 110 0 15,0 43 80 0 12,5 — 0
1530 b 20° {5 15 I -0.04 7.5 9.8 — 100 0 1.5 67 2 0 1.5 — 0
1545 2 20 15 7.5 I -0.04 80 B2 — 15 0§50 50 20 0 12,0 — 0
1600 29 20 5 7.5 H -0.04 7.5 8.4 — 120 0 B.0 4B 40 0 120 —- 0
1615 23 20 15 7.4 B 009 . 7.5 86 — 100 0 10.0 6.6 10 0 12.0 — 0 :
1630 29 2 15 7.5 K -0.09 80 82 -— 95 0 11.0 63 0 0 12.0 -— 0
1645 2 20 15 7.6 H -0.02 80O B4 — 90 0 1.5 6.2 0 0 12,0 - 0
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21# Charge
12-17-87

Scale Kiln Kiln Kiln Kiln @B 8 A AB  Make-up Make-up Blowdown Blowdown Blowdown Water Venturi

Weight Bas Air Oxygen Second Tesp Bas  Air Oxygen Water Mater  Mater Water  Water Evap. Scrubber
Flow Flow Flow Air DP Flow Flow Flow cus. rate CuR, rate rate  rate Flow

(1bs) (scth) (scth) (scfh) ("we) (F) {scth)(scth) (scfh) (gal) (gpm) (gal) Agps) (gpm)  {gpm) {gpm)

697.5 5080
6975 8530
£97.5 8550
£98.0 8840
650,0 6150
801.5 5770
601.5 5920
554,0 1824 6100
554.0 5980
506.5 6130
458.5 5800
4110 5890
1.0 5820
33.5 5780
316.0 5800
316.0 5740
268.0 5550
268.0 5520
2200 5400
220.0 - 9390
172.5 5590
124.5

1005

100.5

100.5

100.5

100.5

BISO 910 4005 3265 2.4
BS10 950  A0B1 2.4
B110 910 4140 . 2.2
8130 940 4186 2.0
10920 1240 4220 ‘ . 0.8
030 1150 0.8
950 2510 4320 , 0.8
970 2530 439 0.8
9560 1250 4403 0.8
9450 1070 447 0.8
9030 2500 0.8
8400 960 4569 0.8
10520 1190 4613 0.8
10780 2510 4487 0.8
B850 2520 0.8
7520 6300 0.8
8610 970 0.8
8680 980 0.8
2520 0.8

8370 9500 0.
7540 8500 0.8
7320 8000 - 0.8
510 - 0.8

7960 1360 ' : 0.8
9280 1050 0.8
060 1020 0.8
: 0.8
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Test ¢ 21# Charge
Date s 12-17-87

Tise Packed Venturi Packed Liquor ID Fan Kiln (\B AB AB AB AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colusn DP  Column Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit -
Flow P 02 CO2Z €0 NOx THC 02 CO2 CO T 02 -CO2 (O
(gpa) (") ("wc) pH  ("wc) ("wc) (X)) (L) (ppw) (ppa) (ppa C (X} (%) (ppw) (ppm C (1) (L) (pps)

1000 3 30 5 7.5 30 -0.05 13.5 10,0 — 1950 0 19.0 61 40 0 16.0 — 0
1015 30 30 7 7.4 4 -0.04 14.0 10.0 — 2150 0 2,0 60 0 0 16,5 — L]
1030 30 30 9 75 # -0.04 14,0 10,0 — 2150 0 21,5 57 30 0 163 — 6
1045 30 30 10 7.8 32 0,03 15.0 10.0 — 1850 0 23.0 55 20 0 17,6 — -3
1100 30 30 9 7.4 T -0.03 20.5 10.0 — 2100 0 20,0 5.2 100 0 19.5 —- 4

. 1115 30 30 9 75 3 -0.04 18.0 10.0 — 1800 0 21,5 &8 4 0 19.0 — 9
1130 30 30 1t 7.5 2 -0.03 14,0 10,0 -— 2050 0 17,5 1.0 30 0 18,5 --— ]
1145 30 30 10 7.5 3 -0.04 13.5 10,0 -— 1750 0 5.6 9.1 40 0 17,5 — b
1200 30 30 7.6 B ~0.04 13.0 10.0 — 2000 0 160 10.1 30 0 16,9 —- [
1215 30 30 S Y N I 0,05 16.5 10.0 ~—— 2000 0 150 12.4 30 0 16,5 - 14 i
1230 30 30 11 75 3 -0.02 155 10.0 — 1930 0 16,0 10.2 20 0 17.5 — 14 d
1245 30 30 it 7.8 31 -0.06 160 10,0 — 1050 0 135 B1 20 0 150 ~ 16 L
1300 30 30 12 7.4 32 -0.04 1.0 10,0 — 1150 0 140 9.9 20 0 14,0 — 16
1315 30 30 3 73 32 -0.02 15.0 10.0 — 2000 0 {75 1.3 30 0 165 — 17 y
1330 30 30 4 7.6 32 -0.03 i8.0 10.0 — 1950 0 17.5 10.4 & 0 185 — 18 i
1345 30 30 13 7.4 32 -0.05 1LS 10.0 — 1200 0 15.0 87 30 ¢ 15,0 — 18 ‘
1400 30 30 14 8.0 32 -0.05 12,5 10.0 — 1150 0 160 7.9 & 0 15.0 — 20 5
1415 30 30 10 7.4 3 -0.02 18.0 10,0 -— 1800 0 20.0 10,6 40 0 19.5 -— 20
1430 30 30 100 7.3 3 -0.02 17.5 10.0 -~ 1BOO 0 17.5 1.8 &0 0 17,5 — 20 ‘
1445 30 30 10 7.3 8 -0.03 17.5 10,0 — 1850 0 18.0 13.6 40 0 12.5 — 2
1500 30 30 10 72 32 -0.01 3.0 10.0 — 1300 0 165 133 50 0 17,5 — 2
1515 30 30 10 7.2 32 -0.05 18.0 10.0 —— 1800 0 210 10.7 &0 0 19.0 — 2 :
1530 30 30 11 8.0 32 -0.01 15.9 10.0 ~— 2000 0 19.0 11.3 40 0 17,0 — 24 5
1545 30 30 1n 7.8 32 ~0.03 12,5 10.0 — 1100 0 13.5 B84 & 0 15,5 -— sl £
1500 30 30 9 7.6 34 0,06 18,0 10.0 — 1500 0 195 64 30 0 16,5 -~ 2b
1615 30 30 9 7.4 34 -0.06 14,0 10.0 — 1650 0 19.0 &2 30 0 165 — 27 B
1630 30 30 9 7.6 34 -0.05 14.0 10.0 — 1700 0 2.0 5% 30 0 165 — 30
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Test 1 34# Charge
Date : 1-14-88

Tise Scale Kiln Kiln Kiln Kiln Kilp @B A8  AB AB Make-up Make-up Blowdown Blowdown Blowdown Water Venturi
Weight Temp Bas Air Oxygen Second Temp 6as  Air Oxygen Water Water  Water Water  Mater Evap. Scrubber
Flow Flow Flow Air DP Flow Flow Flow cus. rate cus, rate rate rate Flow

{Ibs} (F) (scfh) (scfh){scfh) (*wc) (F} (scthl(scfh) {(scth) (gal) (gpm) {gal) {gpm) {gpm)  (gpal (gpe)

—

1300 780.0 1876 510 11910 1080
1315 732.0 1754 170 6240 4050
130 699.0 1700 280 8110 1700
1345 626.0 1763 190 6430 3980
1400 626.0 1716 380 B790 1870
1415 589.5 1681 250 7740 1540
1430 553.0 1786 170 6270 A0S0
1445 516.5 1681 180 6956 3530
1500 5165 1822 330 4020 1B&O
1516 479.5 1738 190 &730 1560
1530 #42,5 1923 170 6240 3550
1545 405.0 1872 170 &206 3500
1600 368.5 1874 170 4330 3470
1615 368.5 1750 270 BO10 1620
1636 331.5 1751 1BO 6160 3I5H0
1645 299.5 1787 170 6320 3440
1700 294.5 1770 280 8020 18660
1715 258.0 1775 260 7630 1530
1730 221.5 1B27 160 6120 1290
1745 184.0 1726 190 £&670 3470
1800 147.5 1741 170 5B20 3500
1815 141.5 1B20 290 B80S0 1630
1830 147.5 1804 270 7820 1610
1845 147.5 1BOS 300 8200 1680
~

2016 450 10620 950 BOB0O -~ 5027 - 0.8 — 17
2025 430 11610 2510 8145 A3 - 0% 0.6 0.7 3.6

2016 430 10300 1100 8212 4.5 5046 0.7 0.7 3.8 17
2008 460 10820 2490 B270 3.9 5057 0.7 0.6 3.3

2012 450 10830 1220 8314 2.9 5064 0.5 0.6 23 17
2013 480 11220 1280 €371 3.8 072 0.5 0.6 3.2 17
2013 460 10770 2380 8438 4.5 5082 0.7 0.6 3.9 17
2003 40 10780 2520 8497 L9 5091 0.6 0.6 33 17
2018 390 9410 1080 3.9 3100 0.6 6.6 33 17
2013 360 8640 9300  BAIZ 3.9 5109 0.6 086 33 17
2018 450 10500 2500 BA&ER 3.7 E18v) 0.3 0.6 3.d 17
2008 450 10600 2520 8740 4.7 S129 0.8 66 41 17
2008 450 10920 2510 €821 5.4 Si42 0.9 0.6 4.8 17
1998 540 12510 1420 8862 2.7 5148 0.4 0.6 2.1 17
2020 400 9690 2090 BR10 3.2 5157 0.6 0.6 24 17
2015 500 11610 2460 8960 47 5148 0.7 0.6 4d 17
2022 540 12600 1420 903} 3.9 w77 0.6 0.6 3.3 17
2011 500 11810 1320 QM08 47 5189 0.8 06 41 17
2025 430 10290 1150 9149 4. 5199 0.7 0.6 3.5

2004 490 11810 2030 9230 4.1 85209 0.7 0.6 35

2016 470 11230 2500 9291 4.1 5218 0.6 0.7 3.4

2017 540 12540 1420 938 4.5 95229 0.7 0.7 3B 17
2021 420 10120 1150 9417 3.9 5238 0.6 0.7 3.2

2013 480 11300 1270 9473 3.7 5248 0.7 0.7 3.0

O D D tn et pn b i et s A e e A BRI R R N L AN O
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Test ¢ J4¥ Charge
Date & 1-14-88

Time Packed Venturi Packed Liquor IDFan Kiln AR AB AB AR AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colusn D[P Colusn Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit
Flow e .02 C02 OO MNx THC 02 CO2 CO T 02 c2 CO
(gpm)  ("wc)  ("wc} pH  (*Wc) ("wc) (%) (L) (ppa) {ppa} (ppm C (X) (%) (ppm) (ppe C (1) (%) (ppm}

1300 30 28 6 7.4 20 -0.13 160 ~—~ — 140 0 145 — 4 0 160 S 0
1315 30 3 & &9 ¥ 0.2 25 — — 00 0 18,5 — 3 0 185 &6 10 :
1330 30 Vs 6 7.4 3% -0.02 145 — — 1000 0 13.0 - 4 ¢ 154 64 10 :
1345 30 25 6 71 IF 003 15,5 — — 900 0 155 -~ 10 0 17.0 87 10
1400 30 =) 6 7.2 »H -0.05 15,0 — ~— 1300 0 140 — 4 0 15.2 b&.d 0
145 30 2 6 71 A ~0.05 135 — -~ 1030 0 13,0 -— 4 ¢ 16,0 &7 10
1430 30 2% 6 7.8 3 -0.08 1,6 — — T 0 12.0 ~— 4 0 140 7.4 0
1445 30 25 & 71 34 -0.04 145 e=- - 1150 0 15.0 —- 7 0 160 6.9 0
1500 30 3 & 7.4 ¥ -0.07 14.0 — -— 1450 0 135 — 1 0 150 &3 0
1515 30 ) & 7.2 2 -0.09 140 — -—— 1000 0 14,0 ~— 0 0 155 5.8 (U
1530 30 25 6 6.8 32 ~0.05 15.0 ==~ -— 950 0 15.5 = i 0 17.% 3.8 0
1545 30 Y] 6 6.8 3 -0.04 120 — - 900 0 150 — 0 0 2.0 0.1 0
1600 30 Vs] & 7.4 3 -0.04 130 — — 90 0 145 — 0 0 180 01 0
1615 30 28 6 Tl 3 ~0.06 15,0 =~ — 1300 0 140 — 18 0 15,0 &4 20
1630 30 5 6 7.4 30 -0.08 145 -~ -~ T30 0 15.0 ~- 17 0 145 &7 180
1645 30 % & 7.0 % -0.04 12.0 ~— -~ 90 0 14,0 -~ 16 0 160 9.5 0
1700 30 25 6 1.8 0 ~0.06 15,0 -~ — 1300 0 15.0 bl 0 164 6.4 0
1715 30 25 & 1.0 30 ~0.06 14,0 = -~ 1400 0 140 - 0 15,0 9.9 0
1730 30 25 6 7.0 30 -0.06 140 — -— B0 0 13.0 -~ 4 0 5.0 57 0
1745 30 2 6 1.0 30 -0.06 {45 =— - 50 0 14,5 - 0 0 15.0 7.4 0
1600 30 2 6 7.4 0 -0.06 1705 — -— 950 0 17.0 — 0 0 1.5 7.6 0
1815 30 5 & 29 0 -0.09 175 — — 1200 6 17,5 -— 0 0 18.0 6.3 0
1830 30 o) 8 7.4 0 -0.11 155 -— ~- 1200 0 15.0 -—- 0 0 1645 6.2 0
1845 30 23 & 7.6 3 011 5.5 -—— — 0 150 —- 0 0 168 &0 0
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21% Charge
1-20-88

Scale Kiln Kiln Kiln Kiln Kiln RB a3 aB AB  Hake-up Make-up Blowdown Blowdown Blowdown Water Venturi

Weight Temp Bas Air Oxygen Second Teep Bas  Air Oxygen Water Nater  #Hater Mater  MWater Evap. Scrubber
Flow Flow Flow Air DP Flow Flow Flow cum. rate Cus. rate rate rate Flow

(1bs} (F} {scth) (scth) (scfh) ("we) (F) {scfh) (scéh) (scth) (gal)  (gpm) (gal) (gpm) (gpe)  (gpm) (gpa)

1744,0 1Bb4 450 10430 2180
1696.5 200 6050 2940
1649.0 170 6300 2930
1625.0 1757 420 10150 2900
1554.0 160 6000 2950
1483.0 160 6030 3010
1363.5: 170 6080 3090
1363.5 170 6230 2980
1316.0 160 8060 3070
1289.0 170 6030 3040
1198.0 170 6240 2890
1126,0 170 6260 3070
1102.0 160 5890 1160
1030.5 280 7720
983.9 170 6160
911.3 160 6420
884,35 170 6250
814.0 170 6290
766.5 170 6040
7190 160 6070
623.5 180 4480
527.5 {70 6100
327.5 170 6100
454.0 170 &0%0
394.5 170 6240
431.5 220 7040
31,5 3 220 6830
434,95 210 &B70

205 450 10800 1210 7070 542 24 —
13700 2150 7158 564 0.5

9900 7207 570 0.5 -

2003 12310 578 0.5
2011 11010 585 0.5
2007 10320 59 0.5
2003 9740 : 5% 0.5
2024 10120 604 0.5
2005 10310 610 02
11220 415 0.5

2013 10920 624 . 0.7
2006 9430 535 0.7
9250 647 0.7

2008 657 . 0.7
649 0.7

2023 686 0.7
2013 ' 891 0.7
702 0.7

2002 . 0T
1993 7 0.7
735 . 0.7

2006 0.7
2006 v 755 07
2015 786 0.7
2030 774 0.7
2009 . 784 0.7
2020 91 0.7
800 0.7

<

[
1.
3
3
3
3
]
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Test ¢ 21% Charge
Date ¢ 1-20-88

Tise Packed Venturi Packed Liquor IDFan Kiln AB AB AB AB  AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colm DP  Colum Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit
Flew w 02 C02 CO Mx T 02 C0O2 CO T 02 co2 CD
(gpm)  ("wc)  ("wc}  pH  ("wc) ("wc) :(Z! (L) {ppm} (ppa) (ppm C (X} (X) (ppm) (ppa C (%) (%) (ppm)

-

1500 25 2 6 1.2 I 005 160 65 0.0 150 — 145 &9 4 0 15.0 58 0.0
1515 2% s & 7.4 23 -0,07 160 9.0 0.0 100 — 14,5 10.3 17 0 150 7.4 0.0 i
15330 25 % & 7.8 23 0,03 100 10.5 0.0 1200 — 14.0 145 T 0 155 8.9 0.0
1545 25 V5] 6 7.2 2 -0.03 172.0 8.7 0.0 1600 — 150 101 35 0 160 7.0 0.0
1600 2b 25 & 71 23 -0.04 16,0 10.B 1.5 1250 — 155 14.4 5 0 150 8.1 0.0
1615 25 23 & 7.0 23 -0.03 15.0 9.2 4.5 {100 - 155 1.7 &1 0 150 7.6 0.3
1630 2% % 6 &8 23 -0.04 7.0 B.B 0.0 1350 -— 140 124 82 0 165 7.2 0.0
1645 25 25 6 b4 23 ~0.10 12,5 12,0 0.2 1200 ~— 12,0 167 44 0 150 82 0.0
1700 25 2 5 1.2 23 -0.01 12,0 8.8 10.8 0 — 7.0 16,0 76 0 160 8.0 0.0
115 25 Y] & 7.4 2 -0.04 13.5 93 &5 0 — 155 147 & 0 ih5 7.8 0.1
1730 25 25 6 6B 2 -0.01 12,0 10,9 2.5 0 — {50 17.3 50 0 155 91 0.t
1745 2 s} 6 7.6 2 -0.02 140 9.2 0.0 0 — 150 12.2 & 0 150 81 0.1
1800 2b 2 6 7.0 2 0,00 145 7.2 12.§ 0 —~— 145 10.2 74 0 150 &5 0.
1815 2 o] 6 68 2 0,00 10,3 9.8 27 0 — 35 128 T 6 150 90 0.1 i
1830 2 2 7 &b 2 -0.04 150 98 21 0 — 155 2.6 80 . 0 135 B85 0.1 i
1845 26 2 7 4.8 2 ~0.04 13.0 %46 0.4 0 — 150 140 &7 0 150 89 0.1 i
1900 25 2% 7 4B 2 ~0.02 1.5 24 97 0 — 140 132 63 0 $5.0 7.5 0.t i
1915 24 2 7 b4 2 -0.02 125 97 L7 0 — 140 151 B 0 155 88 0.
1930 2 25 7 7.2 2 -0,01 10,5 9.8 9.4 0 -~ {40 126 73 0 150 %1 0.t
1945 25 23 7 7.4 2 -0.03 145 &8 23 0 — 1535 13.9 &8 0 1h5 B2 0.1
2000 2 2 7 12 21 -0.02 5.0 B3 9.3 0 — 40 13.2 98 0 165 7.8 0.1
2015 2b bl 8 77 24 -0.02 13.0 10.3 1.4 400 -— 150 162 47 0 1.3 88 0.1
2030 2 =) 8 7.2 21 -0.01 140 8.7 25 750 — {50 3.0 82 0 16,0 93 0.1
2045 25 25 8 &8 20 -0.00 125 86 25 560 — 150 129 75 0 1h0 85 0.1
2100 2 Vsl 8 644 20 -0.03 12,5 BB 2.7 450 — 145 135 70 0 {60 B9 0.1
2115 26 25 & &b 24 ~0.15 140 7.3 %1 40 — 3.0 B0 0 .0 68 0.1
2130 25 Y 6 7.0 24 -0.42 15.0 7.2 10.1 400 -— 3.5 7.5 12 0 130 &7 O
2145 2 2 6 7.4 24 30 — 145 6.9 8 0 thid &4 O

-0.11 15.0 6.7 12.4

:
: i

140




Test :  21# Charge
Date : 1-21-B8

Time Scale Kiln Kiln Kiln Kiln 'Kiln AB A8 AB AB  Make-up Make-up Blowdown Blowdown Blowdown Water ventury,
weight Temp Bas Air Oxygen Second Tesp Bas  Air Oxygen Water MWater  Water Hater  MWater Evap. Scrubber

Flow Flow Flow Air DP Flow Flow Flow cus. rate cus. rate rate  rate Flow

(lbs) (F) (scéh)(scfh){sch) ("mc)  (F} (scfh) (scfh) (scfh) (gal)  (gem)  (gal} (gpm)  (gpm}  (gpm) {gpm)

1145 1773.0 1856 520 11560 2440 4 2020 410 9030 1240 281 — . 2260 — 1.8 - 16
1200 1708.0 1788 170 7300 1810 4 2001 440 10520 1340 2922 A7 zn 1.3 0.5 42. 14
1215 1655.0 1B&T 170 &070 2870 4 2018 430 9530 24% 2963 27 2285 0.4 0.5 22 16
1230 1585.0 1811 {70 6140 2910 4 2017 390 8580 2510 3014 3.4 292 0.5 0.5 29 16
1285 1337.0 1816 220 7010 2950 4 2011 440 9330 2510 3062 3.2 2298 0.4 0.5 27 16
1300 1513.5 1795 200 #6436 3230 4 2016 480 10220 2030 3125 4.2 2304 0.4 0.5 7. 16
1315 1418.5 1818 170 6170 3090 4 2023 420 90 2450 38 A3 2312 0.5 0.5 3.8 16
1330 1395.0 1720 180 6120 3090 4 2017 480 10420 2516 3257 A5 2320 0.5 0.5 40 15
1345 1300.5 1825 170 &070 3020 4 2022 440 9530 2510 |18 4. 2326 0.4 05 36, 18
1400 1229.0 1811 170 6320 3000 4 2018 450 9800 1400 3401 5.5 233 0.7 0.8 47 16
145 11815 $BA0 170 4050 1146 4 2025 450 9750 2000 3478 5.1 2347 0.7 0.8 A3 16
1430 1174.5 1815 360 6100 3050 4 2012 450 9730 2/00 @ B/AE 3. 2354 0.5 0.8 23 16
1435 1063.0 1891 170 6220 2900 4 2018 430 370 4% 384 39 2362 0.3 0.8 34 16
1500 1015.5 1819 160 &070 3100 4 2018 430 9790 2490 36} 33 2349 0.5 0.8 2.3 16
1515 967.5 1778 160 &070 2880 4 2008 450 9730 2490 I 5.2 2380 0.7 0.8 4.4 16
1530 823.5 1780 160 4040 3010 4 2019 43 9530 2500 367 3.7 2387 0.5 0.8 2% 16
1545 8255 1773 160 8050 2900 4 2018 420 10320 2510 3B 45 2397 0.7 6.8 37 16
1600  776.0 1B45 170 12300 3010 4 2011 400 B B0 3B/ 43 2404 0.6 0.8 3.5 16
1615 728.5 1836 160 8170 2920 4 2007 400 8730 2510 3966 A5 2417 0.7 0.5 4.0 16
1630 &81.0 187 170 &040 1270 4 2024 470 10420 1440 4037 4.7 2427 0.7 0.5 4.2 16
1645 4BO.5 1750 330 96BO 2010 4 2011 40 9970 1390 4098 4. AT 0.5 0.5 3.6 16
1700 6B0.S5 1815 260 4030 580 0 2010 570 13300 1220 4170 4.8 2384 0.6 0.5 4.3 16
1715 4805 1821 290 8920 4620 0 2030 4% 11320 1020 424 43 2454 0.7 0.5 3.8 16
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Test :  21# Charge
Date ¢ §-21-B8

Time Packed Venturi Packed Liquor IDFan Kiln AB AB AR AB AB Kiln Kiln Kiln Kiln Stack Stack Stack
Coluan DP  Column Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit
Flow . 02 CD2 CO Nx T 02 €02 CO W 02 €02 €0
(gpa)  ("wc) (")  pH  ("wc) ("wc) (2 (X)) (ppa} (ppa) (ppm C (X} (%) (ppw) (ppw C.iX) (X} (ppe) i

1145 25 30 6 ...7.2 Z -0.05 155 5.7 0 1300 0 165 4% 0.2 0 160 &1 0.0
1200 27 30 & 7.4 28 -0.03 155 8.5 0 1150 0 1435 7.3 9.0 0 160 82 0.0
1215 27 30 6 7.0 2B -0.03 15.5 9.2 0 950 0 155 8.6 80 0 §5.0 8.4 0.0
1230 27 24 &6 7.0 23 -0.04 16,5 6.9 0 80 0 17.5 8.2 20.0 0 17.9 7.3 0.0
1245 27 24 & 7.0 A -0.03 15.5 8.2 0 80 0 165 10.2 19.0 0 160 86 0.0
1300 27 24 & 7.3 25 -0.02 15.5 B.4 0 900 0 160 10.9 14.1 0 160 8.6 0.0
1315 17 24 6 &8 2 -0.05 160 7.6 0 BOO 0 155 99 183 0 fe.0 82 0.0
1330 26 25 6 7.0 25 -0.02 15.0 8.7 0 &00 0 14.0 10.4 10.4 0 160 80 0.0
1345 25 Vo] 6 &b 2 -0.04 15,0 b&.b 0 730 0 15.4 10,2 14.3 0 360 85 0.0
1400 26 23 & 7.0 23 -0.02-15.0 8.4 0 500 0 16,0 10.3 14,1 0 15.5 87 0.0
1415 25 23 5 7.0 24 -0.02 17.0 8.6 0 850 0 17,0 10.6 10.9 0 I5.5 846 00
1430 26 2 6 7.0 25 -0,03 15.0 7.5 0 500 0 13.5 10.0 11.4 0 5.0 8.4 0.0 !
1445 25 2 6 71 25 ~0.03 155 7.7 0 400 0 145 8.5 15.6 0 155 86 0.0
1500 25 23 6 7.2 23 -0.04 155 8.2 0 600 0 15.5 10,0 11.5 0 160 87 0.0
1515 25 25 & 74 24 -0.04 15.5 8.0 0 6% 0 16,0 11.6 140 0 160 B.1 0.0
1530 25 25 6 74 24 -0.03 15,5 7.5 0 &8 0 15.0 10.1 14.8 0 16,0 81 0.0
1545 25 2% 6 82 22 -0.03 5.0 8.3 0 700 0 15.0 12.2 14.8 0 l&0 8.8 0.0
1600 25 2 6 82 24 -0.05 14.8 8.2 0 400 0 15.2 10.7 14.0 0 60 7.6 0.0
1615 2 21 6 b4 24 -0.04 16,0 7.7 ¢ 800 0 15.0 10.2 14.6 0 160 8.4 0.0 !
1630 26 20 & B.4 24 -0.04 143 6.1 6 200 0 143 7.3 3.0 0 145 7.0 0.0 I
1645 25 20 6 7.0 20 -0.04 145 6.3 0 0 0 15,0 6.7 140 0 15.0 7.2 0.0
1700 25 20 & 7.2 23 -0.15 140 5.7 Y 0 0 15.0 49 (.1 0 140 &5 0.0 El
1715 25 20 & 7.0 23 -0.13 140 53 0 0 0 150 5.1 0.6 0 140 &2 0.0 :

142 |




Test ¢  B¥ Charge
Date : 1-27-88

Tise Scale Kiln Kiln Kiln Kiln Kiln A&B AB 4B AB Make-up Make-up Blowdown Blowdown Blowdown Water Venturi
Weight Temp 6as Air Oxygen Second Teap Gas  Air Oxygen Water Water  Water Water  MWater Evap. Scrubber

Flow. Fiow Flow &ir DP Flow Flow Flow cus. rate cus. rate rate  rate Flow

(lbs) (F) (scth}(scth}(scfh) {("wc) (F) {scih) (scth) (scfh)  (gal)  {gpa) {gal} {(gpa) (gpm}  (gpe) {gpm)

1030 973.5 1890 390 10900 5&0 0 2029 390 9330 1050 1614 — 6377 — 1.8 -— 23
1045 932.5 1852 420 12720 48O 0 2011 380 9040 1030 1632 1.2 6368 0.7 6.5 0.7 17
1100 932.5 1867 380 11580 440 0 2025 39 9530 1080 1832 0.0 8395 0.5 0.5 -0.3 17
115 923.0 1867 360 11740 490 0 2016 370 8830 990 1654 1.5 6400 0.3 0.5 L0 17
1130 B96.0 1872 350 10580 340 0 2017 360 BA70 970 1686 2.1 5406 0.4 0.5 L6 17
1145 B42.5 1874 340 10290 400 0 2019 3B 9130 1050 1730 2.9 5414 0.5 0.5 2.4 17
1200 BO6.S 1B64 340 10150 380 0 2020 370 B90 1000 1774 2.9 5419 0.3 0.2 27 17
1218 771.0 1871 340 10140 350 0 2017 370 9030 1020 1823 3.3 5430 0.7 0.7 2.4 17
1230 7345 1857 330 940 380 0 2017 360 B8B20 980 1889 3. 6440 0.7 0.7 2.4 17
1245 98,5 1833 330 9890 380 6 2016 370 B840 980 1911 2.8 6449 0.6 0.7 2.1 17
1300 653.5 1869 380 9980 340 0 2012 370 8940 980 1966 3.7 6461 0.8 0.5 3.2 17
1319 &653.5 1848 330 10010 340 0 2017 380 9130 1020 199 2.0 6467 0.4 0.5 1.5 17
1330 999.0 1BA5 330 10240 320 0 2017 370 893 1020 203 2.7 6476 0.6 0.5 2.2 17
1345 572.0 1864 330 9890 290 0 2018 3% 9280 1056 2081 3.0 o484 0.5 © 05 23 17
1400 545.0 1881 250 7430 290 0 208 390 9430 1080 2131 3.3 6493 0.6 0.5 2.8 17
1415 91,5 1874 310 9480 370 0 2015 390 9330 1050 2167 2.4 6499 0.4 0.5 L9 17
1430 473.0 1866 280 8B40 300 0 2012 390 9430 1060 208 2.7 6506 0.5 0.5 2.2 17
1445 446.0 1865 280 868G 330 0 2018 400 9650 10% 2230 2.8 6514 0.5 0.5 2.3 17
1500 405,55 1857 320 9616 310 0 2013 400 9420 1060 2292 2.8 6522 0.5 0.5 23 17
1515 401.0 1877 280 B350 300 0 2019 390 9430 1080 2329 2.5 6529 0.5 0.5 2.0 17
1530 365.0 1Ba2 280 B840 350 0 2015 3% M0 1040 2372 2.9 8537 0.5 0.5 2.4 17
1545 329.0 1867 300 9020 340 0 2016 390 9390 1060 2801 1.9 8543 0.4 0.5 1.4 17
1600 311.5 1872 300 897¢ 330 0 2014 350 9240 1040 2444 2.9 63551 0.3 0.5 2.4 17
1615 320.5 1866 280 8300 290 0 2013 390 9250 1030 2482 2.5 6559 0.9 0.5 2.0 17
1630 320.5 1859 250 8880 290 0 2014 36 9030 1020 2530 3.2 5568 0.6 0.5 27 17
1645 320.5 1855 300 9010 310 0 2013 390 9430 1030 26t 2.1 6575 0.3 0.5 Lé 17
1700 320.5 1B53 290 B930 290 0 2013 400 9430 1080 2597 2.4 6582 0.5 0.5 L9 17
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Test : B Charge
Rate ¢ 1~27-88
Tise Packed Venturi Packed Liquor IDFan Kiln AB AR AR AB AB Kiln Kiln Kiln Kiln Stack Stack Stack

Colun D¢  Colusn Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit

Flow P 02 C02 € Mx THC 02 €02 -CO THC (2 CO2 CO

(gpa) (") ("mc}  pH (“wc) ("wc) () (X} (ppw) (ppm) (ppm C (X} (L) (ppm) (ppa C €N}  (2) (ppw)
1030 @ 2 7 4.8 16 -0.05 15.0 5.0 1.5 0 0 14,0 &6 0.0 0 1h.5 S.6 0
1045 28 A 7 b 27 -0.03 13.0 5.2 L5 0 0 14,0 49 0.0 0 150 5.7 0
1100 z 25 7 &4 2 ~0.02 13.0 S§.4 1.5 0 0 13.5 5.2 0.0 0 14,0 &.4 0
1115 27 25 7 &6 25 -0.02 12.5 &.B 1.6 0 0 12,5 6.4 0.0 ¢ L3 6.5 0
1130 27 25 7 &2 2% -0.03 13.0 S.6 1.5 0 0 13.0 6.4 0.0 0 15.0 &1 0
1145 27 25 7 bé 23 -0,03 13.0 4.3 1.5 0 0 13,0 5.8 0.0 0 1.5 6.6 0
1200 27 % 7 7.6 25 -0.02 13.0 65 1.5 0 0 13.0 6.7 0.0 0 195 6.2 0
1215 27 30 7 1.9 25 -0.03 13.0 4.3 1.6 0 0 13.2 55 0.0 0 140 6.4 0
1230 z7 30 7 b % -~0.03 3.0 6.4 1.5 0 0 12,3 6.1 0.0 ¢ 145 &2 0
1245 27 30 7 8.4 25 -0.02 13.5 6&.4 1.6 0 0 130 5.6 1.6 0 145 b2 0
1300 25 30 7 4.8 2 -0.03 13.5 5.8 1.6 0 0 14.0 5.8 -1.6 0 15 6.2 0
1315 2 30 7 8.0 2 -0.03 13.0 6.2 1.6 0 0 12.5 6.8 -1.8 0 14,5 4.2 0
130 25 30 7 b6 24 -0.03 3.0 6.6 1.7 0 0 11,0 6.4 -1.9 0 11,0 6.4 0
1345 2% 30 7 7.1 24 -0.01 14,0 S.6 1.7 0 0 13.0 &7 =33 0 145 &3 0
1400 26 30 7 1.9 2% -0,01 14,0 &1 1.9 0 0 1.5 &0 -3.1 0 1.7 &0 0
1415 2 30 7 bé 23 0,00 13.5 67 1.9 0 0 12,0 6.6 -2.3 0 15,0 &1 0
1430 25 30 7 7.6 23 -0,01 13.0 &2 2.0 0 0 13.5 4.8 -2.5 0 15.0 &0 0
1445 26 30 7 6.4 23 -0.01 13,0 6.2 1.9 0 0 13,5 4.9 -2.5 0 15.0 5.9 0
1500 26 30 7 8.4 23 -0,0f 3.0 5.3 2.1 0 0 145 3.4 2.4 0 150 5.4 0
1515 25 30 7 1.2 23 -0.01 13.5 6.0 2.7 0 0 145 48 2.0 - 0 150 58 0
1530 25 30 7 7.0 23 -0.01 13.5 5.8 1.9 0 0 150 2.6 3.8 0 15,0 8.5 0
1545 26 30 7 71 23 -0.00 11,0 5.8 2.0 0 0 13,5 52 3.3 0 150 53 (]
1600 25 30 7 7.8 23 -0.00 11,5 4.2 2.0 0 0 13.0 7.1 3.5 0 150 5.7 0
14615 2 30 7 7.2 23 0,00 140 5.5 2.0 0 0 13.0 6.2 2.7 0 1.0 &7 0
1630 25 30 7 7.2 23 0.00 145 5.3 2.0 0 0 160 3.0 1.8 0 155 5.4 0
1845 26 30 7 74 23 0,00 14,0 5.5 2.0 0 0 140 54 2.4 0 155 5.4 0
1700 25 30 7 8.4 23 0,00 140 54 2.0 0 0 145 42 2.0 0 155 5.4 0
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Test :  6# Charge
Date : {-29-88

Time Scale Kiln Kiln Kiln Kiln Kiln  AB AB AB AB  Make-up Make-up Blowdown Blowdown Blowdown Water Venturi
Weight Tesp 6Gas Air Oxygen Second Tesp Bas  Air Oxygen Water Mater  Water Water  MWater Evap. Scrubber

Flow Flow Flow Air DP Flow Flow Flow cus. rate cua. rate rate  rate Flow

{lbs} (F) (scth) (scfh) (scth) (*we) (F) {scfh) (scfh) (scfh) {gal) {gpm} {gal} (gpm) (gpm) {gpm) (gpe}

845 M85 1777

290 %070 0 0 2016 &30 19040 0 31 - 7080 — 0.0 — 17
900 712.0 1732 280 8010 0 0 2020 580 14580 0 5735 43 7080 0.0 0.0 43 17
915 712.0 1883 300 85%0 0 0 1970 510 14990 0 5849 7.6 7105 .7 LS &1 17
930 712.0 1667 300 8580 0 0 1945 510 14490 0 W i 119 0.9 1.5 L 17
945 712.0 1651 300 7300 0 0 1936 520 13480 0 398 3.5 7138 1.3 .5 2.0 17
1000 712.0 1688 310 7370 0 0 1958 520 12300 0 6039 4.1 7163 .7 1.5 4 17
1015 712.0 1648 300 T340 ¢ 0 182 300 73I[0 ¢ 4087 3.2 7180 1.1 .5 47 17
1030 712.0 1633 300 7050 0 0 IB3? 400 9740 0 6126 2.6 719 1.1 .2 1.4 1
1045 712.0 1717 300 4900 0 0 1834 390 9730 0 6205 353 7214 1.2 1.0 43 17
1100 712.0 1838 400 7220 0 0 1940 610 11440 0 6249 2.9 23 1.1 .6 L9 17
115 712.0 1835 330 5340 0 0 2022 3500 839 0 8310 4.4 7245 0.9 0.5 3.é 17
130 712.0 1885 330 6330 0 0 2024 450 8i&0 0 &4 b 7250 0.3 0.0 2.4 17
1145 667.0 1856 330 5180 0 0 2016 480 8100 0 6406 3.8 7260 0.7 0.7 3.4 17
1200 667.0 1932 400 4S50 0 0 2024 470 7910 0 6467 41 721 0.7 0.8 3.3 17
1215 £49.5 1829 360 &340 0 0 2017 490 8110 0 8527 4.0 7282 0.7 0.7 33 17
1230 611.0 1886 380 4470 0 0 2016 40 7900 0 &72 30 729 0.5 0.7 243 17
1285 592.5 1839 320 5440 0 0 2014 460 7860 0 6632 A0 7298 0.5. 05 35 17
1300 536:0 1849 340 4150 0 0 2015 476 7930 0 &85 3.5 7306 0.5 63 305 17
1315 S519.0 1886 330 5290 0 0 2018 460 7870 0 6747 4d 7313 0.5 0.5 3.6 17
1330  483.0 1873 3BO 4670 0 0 2019 450 7640 0 &80 4.1 7319 0.4 0.5 3.6 17
1345 47,0 1875 380 7100 0’ ¢ 2016 480 8040 0 684 2.1 7322 0.2 0.7 1.4 17
1400 411.0 1834 330 5360 0. 0 2011 40 7920 0 &89 3.5 7326 0.3 6.2 33 17
1415 393.0 1BB3 340 5840 0 0 2015 460 7840 0 8974 5.3 7330 0.3 0.2 5.1 17
1430 389.3 1845 310 4970 0 0 2014 480 BOGO 0 7000 1.7 7334 0.3 0.5 1.2 17
1445 312,0 1874 320 5080 0 0 2010 460 7890 0 7047 33 7341 0.5 0.5 2.8 17
1500 204.0 1882 270 3BBO 0 0 2015 460 7740 0 TIB 4.8 7351 0.7 03 AL 17
1515 260.0 1873 290 4480 0 0 2013 445 7540 0 719 3.4 739 0.5 05 29 17
1530 240.0 1874 < 410 7530 0 0 2010 470 8040 0 7212 29 7364 0.3 0.5 2.4 17
1545 260.0 1877 330 5360 0 0 2012 450 7870 0 7273 A 7372 0.5 05 36 17
1600 260.C 1858 350 6110 0 0 2013 480 8040 0 72 24 7 0.3 0.5 21 17
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Test ¢ &2 Charge
Date ¢ 1-29-88

Time Packed Venturi Packed Liquor IDFan Kiln AB AB AB AB AB Kiln Kiln Kiln Kiln Stack Stack Stack
Colusn D[P Colusn Inlet P Exit Exit Exit Exit Exit Exit Exit Exit Exit
Flow w 02 €02 €0 Mx THC 02 CO2 €O T (@2 C2 Co :
(cps)  ("wc) {"wc) pH  ("we) ("wc} (X} (D) (ppm) (ppm) {ppe C (X} (X} (ppm) (ppa C (D) (L) (ppm) i

1.0 48 0.0

845 /) 20 9 12 25 ~0.01 125 45 L6 0 0 155 2.2 0.3 0

900 25 20 8 7.5 2 -0.01 125 44 33 200 0 155 2.3 0.4 0 1,0 44 0.0 I
915 25 20 1 7.4 2 =001 12.5 4.2 A5 50 0 155 2.0 0.7 0 15.0 42 0.0 :
930 25 20 g8 7.1 2 -0,02 15,0 40 &0 1N 0 165 2.0 0.1 0 150 40 0.0

945 25 2 8 71 22 -0.02 125 45 B3 & 0 165 2.0 0.2 0 1.0 43 0.0

1000 25 2 & 7.4 27 0.00 120 44 0.8 0 0 155 2.0 0.3 0 150 43 0.0

1015 25 2 2 Tt 28 -0,02 145 3.1 0.8 50 0 165 1.7 0.0 0 16,0 3.1 0.0

1030 25 s 4 13 27 -0.02 13.0 40 0.8 25 0 155 25 0.0 0 150 37 0.0

1045 26 25 3 a0 27 0.00 125 47 L4 B 0 %5 69 0.2 0 150 42 0.0

1100 25 2 4 7.0 27 -0.01 10.0 63 §.3 X 0 806 7.3 0. 0 125 55 0.0

1115 26 2% 4 7.2 2 -0,02 12.0 S1 12 B0 0 11.0 5.4 0.6 0 140 45 0.0

1130 25 23 4 74 25 -0.02'11,5 53 L2 W 0 %3 62 0.6 0 1.5 &% 0.0

1145 2% 2 4 7.4 2 -0.02 12.0 5.0 1.2 100 ¢ 11.0 5.4 0.7 0 140 4.4 0.0

1200 25 2 4 7.8 % -0.02 115 &2 1.3 0 0 95 &6 0.8 0 13.8 50 0.0

1215 26 Y] 4 .6 25 -0.03 11.0 5é L3 N 0 8.0 73 L4 0 150 50 0.0

1230 2% 2 4+ 7.6 25 -0,04 11.2 53 12 X .0 85 &7 13 0 4.0 48 0.0

1245 25 % 4 7.8 24 -0.03 115 52 1.3 ¥ 0 %2 58 1.3 0 140 46 0.0

1300 25 2 4 7.6 23 -0.01 11,0 S99 L6 X 0 85 7.7 1.4 0 140 49 0.0

1315 2 % 4 B4 23 -0.02 11,0 51 L6 M 0 85 &0 f{.1 0 150 49 0.0

1330 26 Ys] 4 &0 23 -0.02 11.0 &0 1.B 40 0 85 %3 30 0 14,0 43 0.0

U5 2 Y5 4 7.4 23 -0.02 10,5 5.6 1.8 22 0 80 7.3 L3 0 1.0 5.0 0.0

1400 26 2 4 b4 23 -0.00 11,5 5.6 1.6 2 0 %5 7.2 13 0 14,0 46 00

1415 26 2 4 7.8 2 -0.01 1.0 53 L6 15 0 B.0 &1 1.2 0 5.5 49 0.0

1430 2 s i+ 7.9 2 -0.02 {1.0 52 1§ 22 0 80 7.0 13 0 4.0 45 0.0

1445 2 2 4 b8 2 -0.01 11.5 52 14 20 0 10,0 &0 1.2 0 155 48 0.0

1500 25 ) 4 6.2 22 -0.01 10.5 &2 1.6 20 0 7.0 95 191, 0 155 S1 0.0

1515 2 % 4 8.0 2 -0.01 10.5 &1 1.3 0 0 7.0 9B 1% 0 145 53 0.0

1530 25 2 i &8 2 -0.01 10,5 6.1 1.2 0 0 7.5 8.6 3.0 0 150 5.1 0.0

1545 25 sl 4 b8 2 -0.01 1.5 5.2 2.8 0 0 935 &1 1.4 0 150 4.6 0.0 i
1600 25 -] 4 2 2 -0.,01 1.0 5.5 &2 0 0 %0 &1 1.0 0 135 46 0.0 i
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: CRF Perforred hy: C.KING
Date: 12-09-87 Test No./Type: E12091310MMSTL
Sample Locationt E-DUCT Start/Stop Time: 1310-1719%
PARAMETER SYMBOL VALUE
(cale.}
Nozzle Diameter, Actual (in) N{d} 0,375
Pitot Tube Correction Factor Cip) 0.8400
Bas Meter Correction Factor (alphal 0.9900
Stack (Duct) Dimensions (in}:
Radius (if round) R 7.00
Length (if rectangular) L e
Width (if rectangular) L ittt
Area of Stack (sq ft) Als) « 1.07)
# of Sample Points ¥ 10
Total Sampling Time (min) (theta) { 200.00)
Barometric Pressure (in Hg) P(b) 29.92
Stack Pressure (in H20} Plstack} -0.080
Bas Heter Initial Reading (cu ft) 634.85
Gas Meter Final Reading (cu ft) 804,21
Net Bas Sample Volume (cu #t) Vin} { 169.66 )
Vol of Liquid Collected (ml} vi(c) 2550.7
Vol of Lig @ Std. Conds. (sc#) Viw std) (120.041 )
Wt. of Filter Particulate (gm) 0.0000
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) Mip) ( 0.0000 )
02 Concentration (hy CEM) % 02 13.78
€02 Concentration (by CE) 4 €02 6.72
€0 Concentration (by CEM) 1 Co 0.0
N2 Concentration (by diff.} % N2 ( 79.50 }
Sample | dClock lVechitlerifice ! Btack | Gas Meter  {SBRT(dP)
Point | Time IHead, dPiMeter,dH! Temp | Temp (degF)} |
! i(1n HZD)l(xn H20)! (degF} §{ in | out !
4 25 I 0.35 { 2.9000 I 170.0 ¢ 83.0 ¢ 62,0 ! 0.591%
3 25 1 0.35 1 2.9000 ¢ 170.0 ¢ 116.0 { 79.0 { 0.591¢6
21 25 ¢ 0.35 f 2,9000 ! 170.0 | 129.0 { 99,0 | 0.594é
1 25t 0,35 1§ 2.9000 § 170.0 ! 130.0 ¢ 99.0 ! 0.591&
1 14t 0,35 1 2.9000 { 170.0 1 90.0 1 75,0 | 0.5914
1t 111 0.35 ¢ 2.9000 §  170.0 { 90,0 ¢ 746.0 | 0.591%
21 25 1 0.31 1 2.46000 ¢ 170.0 ¢ 1f2.0 4 78,0 | 0.5568
34 @t 0,311 2.6000 ¢t 170.0 ! 114.0 ¢ 79.0 | 0.5568
3t 161 0.29 1 2.4000 { 170.0 | 110.0 t 77.0 1 0.5385
44 251 0.26 12,2000  170.0 ¢ 110.0 ¢ 77.0 { 0.5099
0! -0 b 0,00 1 0.0000 | 0.0 1 0.0 § 0.0 { 0.0000
(] 08 0.00 { 0.0000 ¢} 0.0 ¢ 0.0 1§ 0.0 1 0.0000
(U] 0! 0,00 { 0.0000 ! 0.0 { 0.0 i 0.0 I 0.0000
0 0t 0,00 1 0.0000 ! 0.0 § 0.0 ¢ 0.0 ¢ 0.0000
(V] 0! 0,00 { 0.0000 ! 0.0 ¢ 0.0 4 0.0 1 0.0000
0t 0!  0.00 ! 0.0000 ! 6.0 ¢ 0.0 0.0 | 0.0000
0 0!t 0,00} 0.0000 0.0 ¢ 0.0 ! 0.0 § 0.0000
0t 0L 6.00 ! 0.0000 I 0.0 ! 0.0 ! 0.0 ¢ 0.0000
04 0t 0.00 ! 0.0000 ¢ 0.0 | 0.0 ¢ 0.0 § 0.0000
TOTALS | 200 I 1700.0 | 1084.0 | BOL.0 ! 5.7116

3.27 l27.2000

FIELD DATA AVERAGES

Avg Velocity Head (in H2O) dP(avg)
Avg Orifice Meter Reading (in H20) dH(avg)
Avg Stack Temperature (degF) Tls avg)
Average Meter Temperature (degF) T{a avg)
Avg SORT(dP)

CALCULATED VALUES

Meter Volume (std, cu. ft.) Vin std)
Stack Gas Water Vapor Proportion Blwol
Mol. Wt., Stack Gas Dry H{d)
Hol. Wt,., Stack Gas Wet Hi{s)

Abs Stack Pressure (in Hg) P(s)

Avg Stack Velocity (ft/sec) Vis avg}
Isokineticity (%) 41
Stack Gas STD Vol Flow (dscfm) 8{s)
Actual Stack Gas Vol Flow (acfm) B(a)
Particulate Loading, dry{gr/dscé) C(s std)

Particulate Loading, @7% 02{(mg/dscm)C(s std)
Particulate Loading, dry @ 7 % 02 (gr/dscf)

Particulate Emission Rate(ib/hr) Elp)

"

0.327
2.720
170.0

94.2

9.571

161,02
0.427
29,63
24,66
29.91

37.9
96.2
1167
2431
0.0000
0.0000

0.000
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ISOKIHETIC PERFORHANCE WORKSHEET AMD PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: CRF Perforaed byt C.KING

Dater 12-9-87 Test Ho./Types E12091310H4S T2 Avg Velocity Head (in H20) dP(avg) =  0.314
Saaple Location: E-DUCT Start/Stop Time: 1310-1719

Avg Orifice Heter Reading (in H20) difavg) = 2,430

PARAHETER SYNBOL VALUE

(calc.) Avg Stack Teaperature (degF) Tis avg} = 170.0
Nozzle Diameter, Actual (in) N(d} 0,375
Pitot Tube Correction Factor [4{] 0.68400 Average Heter Temperature (degF) Tia avg) = 99.0
Gas Meter Correction Factor {alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT (dP) = 0.559

Radius (if round) R
Length (if rectangular) L CALCULATED VALUES
W
[

Hidth (if rectangular)

fArea of Stack (sq ft) (s} Heter Volume (std, cu., ft.) Via std) = 167.25
# of Sample Points # 10 Stack Gas Water Vapor Proportion B{wo) = 0.400
Total Sampling Time (min) (theta) ( 200,00 )
Barometric Pressure (in Hg) P (b} 29.92 Hol. Wt., Stack Bas Dry Hid} = 29.63
Stack Pressure (in H20D) P{gstack) -0.080
Gas Weter Initial Reading (cu ft) 182.51 Hol. Wt., Stack Gas Wet His) = 24,98
Gas Meter Final Reading (cu ft) 340.29
Net Gas Sample Volume (cu ft) Vim) ( 177.78 ) Abs Stack Pressure (in Hg) P(s) = 29,91 K
B Vol of Liquid Collected (ml} Vidie) 2368, ¢ Avg Stack Velocity (ft/sec) Vis avg) = 36.9
Vol of Liq & Std. Conds. (scf) — Viw std) (111.465) o T - - -
Ht. of Filter Particulate (ga) 0.0000 Isakineticity (%) 41 = 98,0
Wt. of Probe Wash Particulate (gm} 0.0000
: Wt of Combined Particulate (gm) Hip) ¢ 0.0000 ) Stack Gas STD Vol Flow (dsctm) a(s) = 1190
® 02 Concentration (by CEM} % 02 13.78 Actual Stack Bas Vol Flow (actm) [TEY = 2364
€02 Concentration (by CEM) % €02 8.72
€0 Concentration (by CEM) 4 Co 0.0 Particulate Loading, drylgr/dsc$} Cls std) = 0.0000
N2 Concentration (by diff.i} % N2 ( 79.50) Particulatectoading, @7% 02(mg/dscniC(s std) = 0
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0000 i‘
Sample | dClock iVelocitylOrifice ! Stack | Bas Meter  {SBRT(dP) |
Point | Time IHead, dPiMeter,dH! Temp t Teap (degf) iParticulate Emission Rate(lb/hr)} - E(pl} = 0.000
t Plin H20){{in H200! (degFi 1§ in | out {
+ + + + N + + '
+ + + t : + + {
i 25 ¢ 0.35 1 2.9000 ' 170.0 ¢ 92,0 1 B2.0 1 0.391& 1
21 25 ¢ 0.35 ! 2.9000 f 170.0 { 103.0 { 82.0 ! 0.5916 |
3t 25 1 0.35 ! 2.9000 § 170.0°1 129.0 ¢ 93.0 ! 0.59i46 !
4 i 25 ¢ 0.35 ! 2.9000 § 170.0 § 130.0 | 94.0 ! 0.5916 ¢
i 141 0,251 2.2000 ! 170.0 { 12,0 ¢ B0.0 ! 0.5000 !
114 11 ¢ 0.33 ! 2,8000 ¢ 170.0 ¢ {12.0 } B0.0 { 10,5745 !
21 25 ¢ 0.30 { 2,5000 ¢ 170.0 ¢t 120.0 ! B5.0 ! 0.5477 i
3¢ 9 ¢ 0.30 { 2.5000 ¢ 170.0 ¥ 120.0 { B84.0 1 0.5477 !
— 3! 16 1 0.29 1 2.4000 | 170,0 | 108.0 ! 83.0 { 0.5385 |
4 ¢ 25 ! 0.27 ! 2.3000 § 170.0 { 106.0 ¢ B3.0 ¢ 0.5196 i
[ 04 0.00 { 0.0000 !} 0.0 1§ 0.0 ¢ 0.0 + 0.0000 {
0! 01 0.00 { 0.0000 !} 0.0 1§ 0.0 1 0.0 i 0.0000 |
01 [} 0.00 t 0.0000 ! 0.0 1§ 0.0 ! 0.6 1 0.0000 !
0! 0f 0.00 ! 0.0000 0.0 ¢ 0.0 ¢ 0.0 { 0.0000 ¢
0t 01! 0.00 1 0.0000 ¢ 0.0 | 0.0 ! 0.0 t 0.0000 i
[ 0f  0.00 1 0.0000 ! 0.0 § 0.0 0.0 t 0.0000 !
[} 01 0.00 { 0.0000 ! 0.0 ¢ 0.0 1§ 0.0 ¢ 0.0000 !
0 0t 9.00 § 0.0000 ! 0.0 | 0.0 ¢ 0.0 § 0.0000 !
0! 04§ 0.00 { 0.0000 !} 0.0 ¢ 0.0 ¢ 0.0 { 0.0000 &
3 3 3 + + 3 + {«
TOTALS | 200 | 3.14 126.3000 | 1700.0 ! 1132.0 ! 848.0 ! G5.5945 !
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: CRF Parformed by: B.HILL
Dater 12-09-87 Test No./Types 81209131045 Avg Velocity Head (in H20) dPlavg} = 0.278
Sample Location: STACK Start/Stop Time: {1310-141S
Avg Orifice Meter Reading (in H20) dH(avg) = 2,384
PARAMETER SYMBOL VALUE .
{calec.) Avg Stack Temperature (degF) Tls avg) = 16%.0
Nozzle Diameter, Actual (in) Nid} 0.357 .
Pitot Tube Correction Factar Cip) 0.8400 Average Meter Temperature (degf) Tim avg) = 95.5-
Gas Meter Correction Factor (alphal 0.2700
Stack (Duct) Dieensions (in): Avg SORT (dP) = 0.524
Radius (if round) R " 7.00
Length (if rectangular) L | mmm————— CALCULATED VALUES
Width (if rectangular) W meeeeene
Area of Stack (sq ft) Als) ( 1.07) Meter Volume {(std, cu. ft.) Vin std) = 47.54
# of Sample Points # 12 Stack Gas Water Vapor Proportion B(wa} = 0.314
Total Sampling Tiee (min) (theta)l ( 40.00)
Barometric Pressure (in Hg) P(b} 29.92 - Hol. Wt., Stack 8as Dry Md) = 29.57
Stack Pressure (in H20) P(stack) -0.080
Bas Meter Initial Reading (cu #t) 975.83 Hol. Wt., Stack Gas Wet His) = 25.93
Gag Meter Final Reading (cu ft) ' 1026.91
Net Bas Sample Volume (cu ft) V(m) ( 51.28) Abs Stack Pressure (in Hg) P(s) = 29,91
Vol of Liquid Collected (ml) viie) "463.1 Avg Stack Velocity (ft/sec) Vis avgl = 33.9
Val of Ligq @ Std, Conds. (scf) Viw std) ( 21.796
Wt. of Filter Particulate (gqm} 0.0050 Isokineticity (%) | %1 = 97.5
— Wt. of Prohe Wash Particulate (gm) 0.0000
s Nt of Combined Particulate (gm) Mg} ( 0.0050 ) Stack Gas STD Vol Flow (dscfm) &(s) = 1251
by )
02 Concentration (by CEM} % 02 14.24 Actual Stack Gas Yol Flow (acfm) = 8(a) = 2173
€02 Concentration (by CEM) 4 £o2 6.26
C0 Concentration {(by CEM) % Co 0.0 Particulate Loading, dry({gr/dscf} C(s std} = 0,0015
N2 Concentration (by diff.) % N2  79.50 ) Particulate Loading, @7% 02({mg/dsceiC(s std) = 8
’ - Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.0034
Sample | dClock {VelocitylOrifice ! Stack | Gas Meter  18O8RT(dP) |
Point | Tiae - lHead, dPiMeter,dH! Teap | Temp (degF) ! {Particalate Emission Rate(lb/hr) Elp} = 0.017
t tin H20}{(in H20)! (degF) | in | out | H
FY + 3 + + + + ]
+ + + + + + + H
Ef 1 51 0,16 1 1.3800 | 169.0 !  85.0 1  46.0 ! 0.4000 |
21 St 0.28 | 2.4100 { 189.0 { B1.0 ! 47.0 ! 0.5292 !
34 1 0,28 1 2.4100 1  149.0 1 8B.0 ! &%.0 § 0.5292 |
4} St 0,24 12,0600 ¢ 169.0 ¢ 97.0F 73.0f 0.4899 !
St 5% 0.35 1 3.0100 ! 169.0 { 118B.0 ! 78.0 ! 0.5914 !
& | 51 0,24 f 2,0600 { 149.0 ¢! 118.0 1 89.0 ! 0.4899 !
st S 0.24 12,0600 | 169.0 ! 112.0 ! 90.0 ! 0.4899
21 S 1 0,35 1 3.0100 | 169.0 | 113.0 1 92.0 | 0.5916 ¢
3! S 1 0.35 13,0100 1 169.0 1 128.0 ¢ 92.0 { 0.5914 ¢
4 | S 0.24 | 2,0600 | 169.0 | 129.0 ! 94.0 ! 0.4899 |
51 51 0,301 2.5800 + 169.0 | 123,01 94.0 ! 0.5477 |
KRR S 0,30 12,5800 }  169.0 | 119.0 ! 94.0 ! 0.5477 ¢
[} 01 0.00 1t 0.0000 ! 0.0t 0.0 ! 0.0} 0.0000 ¢
01 01  0.00 { 0.0000 ! 0.0 !} 0.6 1 0.0t 0.0000 1
01 61 0,00 | 06,0000 i 0.0 ¢ 0.0 | 0.0 1 0.0000
0! 0! 0.00 f 0.0000 ! 0.0 § 0.0 | 0.0 1 0.0000 ¢
[} 0f  0.00 I 0.0000 ! 0.0 1 0.0 1§ 0.0 { 0.0000 |
0! 0! 0.00 1 0.0000 ! 0.0 1 6.6 1 . 0.0 0.0000 {
[ 0§ 0.00 ! 0,0000 !} 0.0 !} 0.0 { 0.0 §{ 0.0000 }
-+ 3 + 3 Y N Fy 1
T h v T T T T 1]
TOTALS | 60 1 3.33 128.6300 | 2028.0 ! 1291.0 [ £000,0 | 4.2882 |.
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIOHS

Plant: CRF Perforaed by: C.KING
Dater 12-11-87 Test No./Types E12111159KHS T1
Sanple Location: E-BUCT Start/Stop Tine: 1159-1537
PARAMETER SYNBOL VALUE
{calc.)
Nozzle Diameter, Actual (in} N(d} 0,375
Pitat Tube Correction Factor Cip} 0.8400
Bas Meter Correction Factor {alpha) 0.9900
Stack {(Duct) Dimensions (in)s
Radius (if round) R 7.00
Length (if rectangular) L meeemee-
Width (if rectangular} W =eeemee-
Area of Stack (sq ft) Alg) t 1.07)
4 of Sasple Points * 8
Total Sampling Time (ain) (Eheta) ( 200,00 )
Barometric Pressure (in Ho) P(b) 29.95
Stack Pressure (in H20) P{stack} -0.080
Gas Meter Initial Reading (cu ft) 886,75
Bas Meter Final Reading (cu ft) 1047.34
Net Bas Sample Volume (cu ft) Vim) { 160.61 )
Vol of Liquid Collected (aml) Vile} 2094.7
Vol of Liq & Std. Cords. (scf) =~ V(w std) ( 98.596 )
Wt. of Filter Particulate (gm) 0.0000
Wt, of Prohe Hash Particulate (gam} 0.0000
Wt of Combined Particulate (gm} Hip} { 0.0000 )
02 Concentration (by CEM) %02 11.40
C02 Concentration (by CEM) % €02 9.10
CO0 Concentration (by CEN) Zc0 0.0
N2 Concentration (by diff.) L N2 ( 79,50 1
Sample | dClock !VelocitylOrifice ! Stack ! Bas HMeter  ISGRT{dP)
Paint { Tise IHead, dPiHeter ,dH! TYesp | Temp (degF) |
H t(in H20)1{in H20)! (degF} ¢ in { out !
T4 ¢ 25 % 0.25 { 2.1000 | 170.0 ¢ 77.0 66.0 ¢ 0.5000
34 25 §  0.25 ¢ 2,1000 ¢ 170.0 | 105.0 i 77.0 ! 0.5000
21 25 1 0.25 % 2.1000 { 170.0 1 113.0 ! 89.0 { 0.5000
11 25 ! 0.25 1 2.1000 ¢ 170.0 ! 115.0 ¢ 93.0 ! 0.5000
RS 25 ¢ 0.25 1 2.1000 f 170.0 | ti6.0 1 97.0 | 0.5000
2 25§ 0.25 ¢ 2.1000 | 170.0 { f16.0 % 97.0 1 0.5000
3 25 ¢ 0.25 ! 2.1000 f 170.0 § 116.0 f 97.0 { 0.5000
a4 25 0 0.21 t 1.8000 § 170.0 ¢ 1146.0 %} 97.0 1 0.4583
0! 0! 0.00 ! 0,0000 ! 0.0 i} 0.0 ¢ 0.0 t 0.0000
[ 01 0.00 ¢ 0.0000 ¢ 0.0 ! 0,0 } 0.0 { 0.0000
0! 0} 0.00 i 0.0000 ! 0.0 i 0.0 ¢ 0.0 § 0.0000
[ 0! 0,00 ! 0.0000 ¢ 0.0 4 0.0 4 0.0 | 0.0000
0t 01  0.00 ! 0.0000 ! 0.0 § 0.0 ! 0.0 ! 0.0000
0! 0t 0.00 | 0.0000 ! 0.0 | 0.0 | 0.0 + 0.0000
0! 0! 0,00 { 0.0000 ! 0.0 § 0.0 ¢ 0.0 ¢ 0,0000
04 0 ¢ 0.00 { 0.0000 ¢ 0.0 ! 0.0 ¢ 0.0 ! 0.0000
[ 01 0.00 1 0.0000 | 0.0 ¢ 0.0 ¢ 6.0 | 0.0000
0 01 0.00 ! 0.0000 ! 0.0 ! 0.0 ¢ 0.0 1 0.0000
[V ot 0,00 { 0.0000 ! 0.0 ¢ 0.0 1§ 0.0 | 0.0000
TOTALS 200 | 1.96 116.5000 t 1360.0 | B74.0 ¢ 713.0 ¢ 3.9583

FIELD DATA AVERAGES
Avg Velocity Head (in H20)

Avg Orifice Heter Reading (in H20)
Avg Stack Teapsrature (degF)
Average Neter Temperature (degF)
Avg SORT(dP)
CALCULATED VALUES

Heter Volﬁﬁe (std, cu. ft.}
Stack Bas Water Vapor Proportion
Hol. Wt., Stack Gas Dry

Hol. WE., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Sﬁgck Velocity (ft/secl
Isokineticity (%)

Stack Bas S5TD Vol Flow (dscfm)
Actual Stack Bas Vol Flow (acfm)
Particulate Loading,

Particulate lLoading,
Particulate Loading,

dry(gr/dsct)

Particulate Emis§ion Rate(lb/hr}

dP (avg)
dHlavg)
Tis avg}

Tin avg)

Via std)
Biwo}
H(d}
Mis)
Pis)

Vis avg!)
41

a(s)
Q(a})

Cls std)

@7% 02(ng/dscmiC(s std)
dry 8 7 % 02 (gr/dscf)

£(p}

oy n

0.245
2,062
170.0

99.2
0.495

150.99
0.395
29.463
25.03
29.94

32.6
99.3
1040
2089
0.0000
0
0.0000

0,000
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ISOKINETIC PERFORWANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plants CRF Perforaed bys C.KING '
Dates 12-11-87 ’ Test No./Types E121111S9NKS T2/ Avg Velocity Head (in H20) dP{avg) = 0,226
Sample Location: E-DUCT Start/Stop Time:r 1159-1537 R
' Avg Orifice Meter Reading (in H20) dHlavg) = 1.900
PARAMETER ' . B SYMBOL VALUE
. {calc.) ’ Avg Stack Tesperature (degf) Tis avg) = 1720.0
Nazzle Diameter, Actual (in) . Nd) 0,375 .
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Teaperature (degF) Tim avg) = 102,5
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Disensions (in): fvg SORT (dP) = 0,474
Radius {(if round) R 100
Length (if rectangular) . L R CALCULATED VALUES
Width (if rectangular) L
Area of Stack (sq §t} Als) ( 1.07) Heter Voluee (std, cu. ft.) Vim std) = 146,99
¢ of Sasple Points & :] Stack Gas Water Vapor Proportion B{uwa) = 0,424
Total Sampling Time (min} © (theta) ( 200.00 )
Barometric Pressure (in Hg) P(b) . 29.95 Mol. Wt., Stack Bas Dry Midi a  29.91
Stack Pressure (in H20) P(stack} ~-0.080
Gas Meter Initial Reading (cu #t} 273,04 Mol. Wt., Stack Gas Wet His) = 24,83
Gas Meter -Final Reading (cu ft) 430.3¢9
Net Gas Sample Volume (cu $t) Vin} { 157,35 ) Abs Stack Pressure (in Hg) P(s) = 29.94
Vol of Liquid Collected (ml) Vile} 2319.56 Avg Stack Velocity (§t/sec) Vis avg) = 31.4
Vol of Liq @ Std. Conds. (scé} . V(w std) (109.184 )
Ht, of Filter Particulate (ga) 0.0000 Isokineticity (%) i1 = 10§8.9
Wt. of Probe-Wash Particulate (ga) 0.00000 -~ -
z; Wt of Combined Particulate (ge). Hip) = (0,0000 ) - Stack Gas SYD Vol Flow (dscfm) (s) = 968
= ' 062 Concentration (by CEM) %02 ' 11.40 Actual Stack Bas Vol Flow lacém) @(al = 2011
€02 Concentration (by CEM) - 4 co2 o ?.10
CQ Concentration (by CEM} 40 ’ 0.0 Particulate Loading, dry(gr/dscf)- Cis std) = 0.0000
N2 Concentration (by diff.) % N2 ( 79.50 ) Particulate Loading, @7% D2(eg/dsce)C(s std) = 0
.. Particulate Loading, dry @ 7 % 02 (gr/dscé} = 0.0000
Sample ! dClock {Velocity!Orifice ! Stack ! Bas Meter  ISORT(dP) i
Point | Time {Head, dPiMeter,dH! Teap | Temp (degF) | {Particulate Emission Rate(lb/hr) E(p) = 0.000 ‘
T tn H20) 1 (in H200! (degF) | in | out ¢ t -
+ + + + + + + |
RS4{ 25t 0,251 2,1000 ¢ 170,01 83.0 1 70.0 I 0.5000 !
34 26 1 0.251 2.1000 { 170.0 ' 115,0 | 84.0 | 0.5000 !
214 25 1 0.25 1 2.1000 { 170.0 | 120.0 { 93.0 | 0.5000 !
14 25 1 0.25 1 2.1000 !~ 170.0 . 121.0 } 97.0 { 0.5000 !
T 25 1 0.25 1 2,1000 ¢ 170.0 | 103.0 ! 91.0 ! 0.5000 !
2t 25 17 0.20 ! 1.7000 ¢ 170.0 | 123.0 1 100.0 | 0.4472 !
3 25 1 0.18 1 £.5000 {  170.0 ! 120.0 | 100.0 | 0.4243 !
4 251 0.18 § 1.5000 ! 170.0° % 120.0 ! 100.0 | 0.4243 !
04 01 0.00 ! 0.0000 ! 0,0 ! 0.0 | 0.0 1 0.0000 ¢
0t 0t 0,00 | 0.0000 ! 0.0 1 0.0 ¢ 0.0 { 0.0000 !
0 0t 0.00 1 00000 ¢ 0.0 ¢ 0.0 | 0.0 1 0.0000 !
[ ] 01 0,00 ! 0.0000 ¢ 6.0 | 0.0 ¢ 0.0 ! 0.0000 !
0! 01 0.00 | 0,0000 ¢} 0.0 | 6.0 ! 0.0 1 0.0000 |
0 01 0,00 ! 0.0000 ¢ 0.0 ¢ 0.0 | 0.0 1 0.0000 !
0t 01 0,00 ! 0.0000 | 0.0 1 0.0 ¢ 0.0 1 0.0000 ¢
0! 0 & 0.00 ! 0.0000 ! 0.0t - 0,0 ¥ 0.0 1 0.0000
0! 0.4 0,00 ! 0,0000 ¢ 0.0 1 . 0.0! 0.0 ¢ 0.0000 !
04 0t 0.00 ! 0.0000 i 0.0 ¢ 0.0 1 0.0t 0.0000 |
[ 01l  0.00 1 0.0000 i 0.0 T 0.0 1 0.0 1 0.0000 ¢
TOTALS t . 200 | 1.81 115.2000 ! 1360.0 | 905.0 | 735.0 | 3.7957 ¢
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1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant: CRF Perforaed byt B.HILL
Dates 12-11-87 Test Ho./Types S12111158HH3 Avg Velocity Head (in H20) dP (avg)
Sanple Locationt STACK Start/Stop Tise: 1158-1602
Avg Orifice Hater Reading (in H20) dH(avg)
PARAMETER SYMBOL VALUE
(calc.? Avg Stack Teaperature (degF) Tis avg)
Nozzle Diameter, Actual (in}) Htd) 0.375
Pitot Tuhe Correction Factor cip) 0.8400 Average Neter Temperature (degF) Tis avg)
G6as Meter Correction Factor (alpha) 1.0000
Stack (Duct) Dimensjons linl: Avg SORT (dP)
Radius (if round) R 7.00
Length (if rectangular} L mememee- CALCULATED VALUES
Nidth (if rectangular} H  mmmemee-
Area of Stack (sq ft) Als) ( 1.07) Heter Voluae (std, cu. ft.} Vin std)
& of Sample Points ) # . 12 Stack Bas Hater Vapor Proportion B(wo)
Total Sampling Tise (ain} (theta) ( 240.00 )
Barometric Pressure (in Hg) Pb) 29.95 Hol. Wt., Stack Bas Dry Hid)
Stack Pressure (in H20} Plstack) -0.080 ' ’
Gas. Meter Initial Reading (cu ft) 487.93 Mol. Wt., Stack Gas MWet His)
Bas Meter Final Reading (cu ft} 685. 41 ’
Het Gas Sample Voluse (cu ft) . Vin} ( 197.49 ) Abs Stack Pressure (in Hg) Pls)
Vol of Liguid Collected (al} Vic) - 2877.4 Avg Stack Velocity (ft/sec) Vis avg)
Vol of Liq & Std, Conds. (scf) Vi{w std) (128,025 )
Wt. of Filter Particulate (ga) : 0.0000 Isokineticity (%) 41
Wt. of Probe Wash Particulate (gm} 0.0000 ’
Wt of Combined Particulate (ge) Hip) 40,0000 ) Gtack Bas STD Vol Flow (dscfa) a(s}
02 Concentration (by CEM) - %02 13.78 ’ Actual Stack Gas Vol Flow- (acfa) f{a)
£02 Concentration (by CEM} ' 4 £02 6.72 '
€0 Concentration (by CEM) ~ %eo 0.0 Particulate Loading, dry(gr/dscf) C(s std}
N2 Concentration (by diff.}¥ % N2 ( 79.50) particulate Loading, €7% 02(ag/dscalC{s std}

Sample ! 'dClock iVelocityiDrifice | Stack | Gas Meter  [SGRT(dP) |
Point ! Time IHead, ‘dPiMeter,dH! Temp | Tesp (degF} {Particulate Emission Rate(lb/hr)
i © O {(in H20)!Cin H20)! (degF} | in | out H
+ + + + + + + {
i1 201 0012 1 0.9600 | 189,01 81,0 1 72,01 0.3464 !
24 20 ¢ 0.28 12,2400 1 169.0 1 109.0 1 79.0 1 0.5292 |
31 20 7 0,28 { 2,2400 ! 149.0 ! 119.0 1 §0.0 1 0.52921
4t 20 ¢ 0,26 % 2,0800 ¢ 169.0 1 124.0 ! 97.0 1 0.5099 .
S 200 0,28 12,2800 1 169.0 1 125.0 ¥ 1£00.0 | 0.5292 ¢
61 20 ¢ 0.30 1 2.4000 | 169.0 { 120.0 | 99.0 I 0.5477 |
i1 20 & 0.30 | 2.4000 | 149.0.1 12t.0 1 99.0 1 0.5477 |
21 20 ¢ 0,30 t 2.4000 t 189.0 1 124,01 100.0 ! 0.5477 |
30, 201 0.30 1 2.4000 ! 149.0 1 125.0 1 99.0 1 0.5477 |
1 20§ 0.28 1 2.2&00 1 i4%.0't i21.0  (f00.0 1 6.3292 L -
§ i 20 ¢ 0.28 ! 2.2400 ! 169.0 1 120.0 1 99,01 0.5292 !
6 i 20t 0.28 t 2.2400 1 169.0 { 116,01 97.0 1 0.5292 %
0! 0! 0.00 { 0.0000 0.0 ¢ 0.0 | 0.0 { 0.0000 ¢
[ T0 4 0.00 1 0.0000 0.0 ¢ 0.0 ¢ 0.0 { 0.0000 1
01 0t 0,00 10,0000 ! 0.0 1 0.0 0.0 t 0.0000 ¢
0t ot 0,001 0,0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 t 0.0000 !
0t 01 0.00 1 0.0000 ! 0.0 ¢ 0.0 ¥ 6.0 { 0,0000 {
0t - 01 0.00 ! 0.0000 I 0.0t 0.0 0.0 i '0.0000 ¢
0 701 0.00 % 0.0000 ! 0.0t 0.0 1§ 0.0 1 0.0000 ! "
+ i et + + + + t
TOTALS ¢ 240 §  3.26 126.0800 ! 2028.0 i 1405.0 ! 1131.0 ! &.2221 ¢

Particulate Loading, dry & 7 % 02 (gr/dsct)

Etp)

woaon n

0.272
2.173
169.0
105.7
0.519

185.43
0.405
29.63
24.92
?9.94

34.2
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: CRF Performed byt 6. HILL
Date: 12-11-87 Test No./Types 1211115845
Sample Location: STACK Start/Stop Time: (158-1303
PARAMETER SYMBOL VALUE
(cale.)
Nozzle Diameter, Actual (in} N(d} 0.379
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor (alpha) 0.9700
Stack (Duct) Dimensions (in):
Radius (if round) R 7.00
Length (if rectangular) L eeeemeeee
Hidth (if rectangular) W memeeeea
Area of Stack (sq ft) Als) ¢ .07
# of Sample Points # 12
Total Sampling Time (ain) {theta) ( 40.00 )
Barometric Pressure (in Hg) P(b} 29.95
Stack Pressure (in H20) P{stack} -0.080
Gas Meter Initial Reading (cu ft) 104.46
Gas Meter Final Reading (cu ft) , 152,99
Net Bas Sample Voluee (cy $t) Vim) ( 48.53 )
Vol of Liquid Collected (ml) Vie) 6319
Vol of Liq @ Std, Conds. (scé) Viw std} ( 29.743 )
Wt. of Filter Particulate (ga) ‘ 0.0053
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Coabined Particulate (gm) Hip) ( 0.0053 )
02 Concentration (hy CEM) i 02 14,24
€02 Concentration (by CEM) % co2 b, 26
£0 Concentration (hy CEM} %00 0.0
N2 Concentration (by diff.) % N2 T 79.90 )
Sample | dClock {Velocity!Orifice { Stack | Gas Meter  ISERT(dP)
Point ¢ Time IHead, dPiMeter,dH! Temp | Temp (degF) |
{ t€in H20) ! (in H20)! (degF} t dn § out !
£l S1 014 11,2000 169.0 ¢ B5.0 ! 73.0 1! 0.3742
2t 560,21 ¢ 1.8100 1 1469.0 %  98.0 ¢ 75.0 ! 0.4583
31 S 1 0.26 12,2400 1  169.0 ¢ 104,06 1 79,0 ! 0.5099
41 S 0,26 12,2400 ¢ 169.0°% 106.0 | B4.0 ! 0.509%
§1 S 0,251 2.2400 | 169.0 ! 109.0 ! B&.0 § 0.5099
61 5t 0,28 12,4100 [ 19,0 ¢ 115.0 | 90,0 § 0.5292
St St 0,284 2.41001 149,01 98.0 ! 88.0 ! 0.5292
24 S 0,261 2.4100 | 169,0 § 1200 ¢! 92,0 { 0.5099
3 51 0.28 { 2.4100 { 169.0 ! 123.0 ¢ 9§3.0 ! 0.5292
4 i 51 0.28 12,4100 §{ 169.0 f 125.0 ! 94.0 ¢ 0.5292
S ST 0,281 2,4100 1  149.0 ! 126.0 § 95.0 ! 0.5292
61 S 0,28 42,4100 ¢ 169.0 % 127.0 ! 95.0 § 0.5292
(O] 0t 6,00t 0.0000 ¢ 0.0 ¢ 0.0 | 0.0 { 0.0000
[ 0F  0.00 { 0.0000 ! 0.0 1§ 0.0 1§ 0.0 ! 0.0000
01 0t 0.00 ! 0.0000 ¢ 0.0 1§ 0.0 ¢ 0.0 { 0.0000
0t 0! 6.00 | 0,0000 ¢ 0,01 0.0 0.0 1 0.0000
[ 00  0.00°} 0.0000 ! 0.0 ! 0.0 ! 0.0 1 0.0000
[ 0t 0.00 ! 0.0000 ¢ 0.0 0.0 ! 0.0 | 0.0000
[ 01 0,00 ¢ 0.0000 | 0.0 1 0.0 ¢ 0.0 1 0.0000
TOTALS 1 80 1 3,07 126,6000 | 2028.0 | 1336.0 | 10844.0 | 4.0449

FIELD DATA AVERABES

Avg Velocity Head (in H20)

Avg Orifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Average Meter Temperature (degF)
Avg SGRY (dP)
CALCULATED VALUES

Heter Volume (std, cu. ft.)
Stack Bas Water Vapor Proportion
Hol. Wt., Stack Gas Dry

Hol. Wt., Stack Bas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flow (dscfm) -
Actual Stack Bas Vol Flow (acfae)

Particulate Loading, dry(gr/dscf)

dP (avg)
dH(avg)

T{s avg)

Ti{n avg)

Via std}
B(wa)
W(d)
His)
P(s)

V(s avg)
€1

&{s}
2(a}

Cis std)

Particulate Loading, 87% 02{(mg/dsce)C(s std)
Particulate Loading, dry @ 7 ¥ 02 (gr/dsc$)

{
{Particulate Emission Rate(lb/hr)

" E(p)

n

0.256
2.217
169.0

99.2

0.504

44.71
0.39%
29.57
24.95
29.94
33.2
96.7
1074
2130
0.0018
9
0.0038
0.017
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1SOKINETIC PERFORHANCE NORKSHEET AND PARTICULATE CALCULATIONS

Plant: CRF
Date: 12-§7-87
Sample Locations E-DUCT

Perforaed by:
Test Ho./Type:
Start/Stop Tiam

PARANETER SYNBOL VALUE
(calc.)
Nozzle Diameter, Actual (in) N(d) 0.375
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in}s
‘Radius (i round) R 7.00
Length (i€ rectangular) L mmeeeeee
Width (if rectangular) N mmmeeeee
Area of Stack (sg ft) Als) t 1.07
# of Sample Points # 8
Total Saspling Time (min) (theta) ( 200,00
Barametric Pressure {in Hg) Pb) 29.95
Stack Pressure (in H20) Pistack} -0.080
Gas Heter Initial Reading (cu ft) 449,37
Bas Meter Final Reading (cu ft) 993,63
Net Gas Saaple Volume (cu ft) “Vin) ( 144,28 )
Vol of Liquid Collected (al}) Vile} 2152.2
Vol of Lig @ Std. Conds. (sct) Viw std) (101.303)
Wt. of Filter Particulate (ga) 0,0000
Wt. of Probe Wash Particulate {(gm) 0,0000
Wt of Coabined Particulate (ga) Hip) ¢ 0.0000 )
02 Concentration (by CEM) %02 17.00
£02 Concentration (by CEM) % Co2 4.50
L0 Concentration {by CEM} % Co 0.0
N2 Concentration (by diff.) % N2 { 78,50
Sample | dClock !VelocitylOrifice Stack ! Gas {SART (dP)
Point ! Time !Head, dPiMeter,dH! Temp | Temp
H t{in H20)1{in H20}! (degF) | in !}
a4 25§ 0,20 1 1,7000 I 170.0 ! 73,0 0,4472
3! 25 4 0.20 ! 1.7000 ¢ 170.0 | 89.0 1 0.4472
21 25 %1 0.20 11,7000 1 170.0 ! 89.0 ! 0.4472
14 25 1 0,20 1 1,7000 } 170.0 | 89.0 ! 0.4472
11 251 0,201 t.,7000 ! 170,0 ! 88.0! 0.4472
2! 25 1 0,20 | 1.7000 1 170,0 § 95.0 | 0.4472
3t 25 ¢ 0.20 3 1.7000 ! 170.0 1} 95.0 | 0,4472
41 25 1 0,20 ¢ 1.7000 1 i70.0 1 96.0 0.4472
[ (V] 0.00 ! 0.0000 ! 0,0 ! 0.0 1 0.0 0.0000
8 [LI 0.00 ¢ 0.0000 ! 0.0 § 0.0 | 0.0 0.0000
04 01 0,00 | 0.0000 !} 0.0 0.0} 0.0 0,0000
[V 0! 0,00 ! 0.0000 0.0 | 0.0 ¢ 0.0 0.0000
0! 03 0,00 ¢ 0.0000 ! 0.0 1§ 0.0 } 0.0 0.0000
01 0t 0.00 } 0.0000 ! 0.0 ! 0.0 i 0.0 0.0000
0 01 0.00 t 0.0000 ! 0.0 i 0.0 1 0.0 0.0000
[ 0! 0.00 § 0.0000 ! 0.0 | 0.0 ¢ 0.0 0.0000
0! 0t 0,00 | 0,0000 } 0.0 1 0.0 ! 0.0 0,0000
[} 0 ¢ 0,00 } 0.0000 ¢ 0.0 ! 0.6 1t 0.0 0.0000
[ 0! 0.00 {1 0,0000 ! 0.0 ! 0.0 ! 0.0 0.0000
+ gmmm + + $m- +
TOTALS | 200 ¢ 1,60 113.4000 | 1340,0 1 714.0 1 487.0 3.5777

FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Brifice Heter Reading (in H20)
fvg Stack Tesperature (degF)
Average Heter Tesperature (dagF)

Avg SQRT(dP)

CALCULATED VALUES

Heter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Hol. Wt., Stack Bas Dry

Mol, Wt., Stack Gas Waet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (f#t/sec)
Isokineticity (%)

Stack Gas STD Vol Flow (dscém)
Actual Stack Bas Vol Flow (acfm)

Particulate Loading, dry(gr/dscé)

4P (avg)
dHlavg)
Tts avg)
Tin avg)

Via std}
B{wo)
Kd}
His)

Pls)

Vis avgl

21!
2{s)
a(a}

C(s std}

Particulate Loading, @7% 02{mg/dscm}C(s std)
Particulate Loading, dry @ 7 % 02 (gr/dscf)

Particulate Esission Rate(lb/hr)

|
!
|
i
i
!
{
:
\
L3
|
t
1
I
3
[
1
1
)
1]
t
!
I
i
!
1

Ep)

0,200
1.700
170.0

75.1
0.447

141.61

0.417
29.40
24,45
29.94
29.7
1056.1
231
1903

0.0000

0

0.0000

0.000
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant: CRF Performed byt B.HILL :
Date: 12-17-87 - - Test No./Type: S12171145HN9 Avg Velocity Head (in H20) dP(avg) = 0.193
Sample Location: STACK Start/Stop Time: 1145-1550 -
Avg Orifice Heter Reading (in H20) dH(avg) = 1,547
PARAMETER - SYMBOL VALUE
: (calc.) Avg Stack Teaperature (degF) T(s avg) = 149.0
Nozzle Diameter, Actual (in} Nid} 0.373 - .
Pitot Tube Correction Factor Cip) T 0.8400 Average Meter Temperature (degF) Tim avg) = 74.7
Gas Meter Correction Factor . (alphal 0.9900 R
Stack  (Duct) Dimensions (in): Avg SART(dP) = 0.440
Radius (if round) R ' 7.00 - . :
Length (if rectangular) = L =~ -—ccmeeme . CALCULATED VALUES
. Width (if rectangular) W Semeom--
i Area of Stack (sq ft) Als}) « 1.07) : Heter Volume (std, cu. ft.) Vie std) =- 161,28
" # of Sample Points . # 12 : Stack Bas Water Vapor Proportion . B(wol -= 0,434
Total Sampling Tiae (min) (theta) ( 240.00 ) -
Barometric Pressure (in Hg) P(b} 29.95 - Mol. Wt., Stack Gas Dry . Mid} = 29.40
-Stack Pressure (in H20Y P(stack}  -0.080 o . )
Gas Meter Initial Reading (cu $t) : 291.85 Hol. Wt., Stack Bas Wet His) = 24,45
Bas Meter Final Reading ‘(cu ft) 456.12 .
Net Bas Sample Volume (cu $t) Via) { 164_.27 } " Abs Stack Pressure (in Hg) c Ris} . = 29,94
Vol of Liquid Collected (ml} - Vi(c) 2625.4 Avg Stack Velocity (ft/sec) + - Vis avg) = 29.3
Vol of Liq @ Std. Conds. (scé) Vi std) (123,579 ) ’ v
Wt. of Filter Particulate (ga) 0,0000 - Isokineticity (%) B 7 G = 105.0
Wt. of Probe Wash Particulate (gm) 0.0000 .
— Wt of Combined Particulate (gm} Mip) ~ L 0.0000 ) Stack Bas STD Vol Flow (dscfm) Bls) = 893
811 02" Concentration (hy CEM) %02 17.00 Actual Stack Bas Vel Flow (acfm) R(a) = 1877
£O2 Concentration (hy CEM) % co2 4.50 !
£0 Concentration (by CEM} % co 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.0000
N2 Concentration (hy diff.} 4 N2 ( 78.50 } Particulate Loading, @77 02(mg/dscm)C(s std) = 1]
... Particulate Loading, dry @ 7 %4 02 (gr/dscf) = 0.0000
-Sample | dClock IVelocity!Orifice | Stack | Bas Meter  [SGRT(dP) !
Point | Time [Head, dPiMeter,dH!. Teap | Temp (degF) | |Particulate Emission Rate(lb/hr) Elp} = 0.000
H t(in H20){(in H20)! (degF) ! din § out ! {
+ N + + + + + ¢
+ + + + + + + ¢
i 20 1 0.19 { 1.5200 { 169.0 ! 54,0 ! 42,0 { 0.4359 !
21 20t 0.19 § 1.5200 ¢ 169.0 !  83.0 § 49,0 | 0.4359 !
34 20t 0.18 1 1.4400 | 169.0 1 91.0 | 59.0 ! 0.4243 |
4 i 20 8 0,18 1 1,4400 ¢ 169.0 | 94,0 ! 63.0 ! 0.4243 ¢
5 i 20§ 0.20 § 1.6000 | 169.0 ' 92,0 | 66.0 | 0.4472 !
& | 20 1 0.20 § 1.6000 ! - 169.0 ! 93,0 { 45.0 { 0.4472 L
11 20 1 0.20 ¢ 1.6000 {  169.0 ¢ BL1.0 ! - 40,0 ! 0.4472 |
24 20 b 0,20 1 1.6000 ¢ 169.0 ! 94,0 ! &5.0 1 0.4472 !
31 20 1 0.20 | 1.6000 1 149.0 | 95,0 | 46,0 1 0.4472 !
4 20 6 0.19 1 1.5200 1 169.0 ! 95.0 ! 65.0 ! 0.4359 !
5t 20 b - 0,19 1 1.5200 | | 169.0 '  95.0 ! 64.0 | 0.4359 !
&t 2000 0 0.20 1 1.6000 | 169,0 ¢ 95.0 !  4A.0 | 0.4472 |
0! "0 F 0,00 § 0.0000 ¢t -- 0.0} 0.0 ¢ 0.0 ! 0.0000 !
0! 0 f  0.00 ! 0,0000 ! 0.0 | 0.0 ¢ 0.0 § "0.0000 !
[N} 0!  0.00{ 0.0000 !} - 0.0 0.0 ¢ 0.0 { 0.0000 |
[ 0 . 0.00 ! 0.0000 ¢ 0.0 1 0.0 0.0 | 0.0000 !
0 01! 0.00 ¢ 0.0000 | 0.0 1 0.0 ¢ 0.0t 0.0000 |
01 0+ 0.00 { 0.0000 !} 0.0 | 0.0 1§ 0.0 1 0.0000 !
0l 01 0,00t 0.,0000 ! 0.0 | 0.0 ¢ 0.0 1 0.0000 ¢
+ + + 4= + + + ¢
TOTALS ! 240 1 2,32 118.5600 | 2028.0 | 1042.0 | 732.0 I 5.2754 !
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1SOKIHETIC PERFORMANCE MORKSHEET AHD PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant: CRF Perforaed by: E. KING
Dates 12-17-87 Test Ho,/Types Ef217114945 Avg Velocity Head (in H20) dPlavg) = 0.213
Sanple Locations E-DUCT Start/Stop Times 1149-1257
Avg Orifice Hater Reading (in H20) dH{avg) = 1.790

PARAMETER SYHBOL VALUE

(calce) Avg Stack Teaperature (degf) Tis avg} = 170.0
Hozzle Diameter, Actual (in} K{d} 0.375
pitot Tube Correction Factor Cip} 0,8400 Average Heter Teaperature (degF) Tia avg) = 69.3
Gas Heter Correctiaon Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT(dP) = 0.440 -

Radius (if round)

R
Length (if rectangular) L CALCULATED VALUES
Width (if rectangular} H
Area of Stack (sq ft) Als) Heter Volume (std, cu. ft.) Vi std) = 47,74
# of Sample Points # 16 Stack Bas Water Vapor Proportion 8(wo) = 0,375
Total Sampling Tise (min) (theta} ( 64,00 )
Barometric Pressure (in Ha) Pib) 29.99 Mol. Wt., Stack Bas Dry Hid) = 29.40
Stack Pressure (in H20) P(stack) -0.0B0
Bas Meter Initial Reading (cu ft) 47.36 Hol. Wt., Stack Bas Wet His) = 25.13
Bas Meter Final Reading (cu ft) 95. 44
Net Bas Sample Volume {cu ft} Via) ( 48,10 ) Abs Stack Pressure (in Hg) - P(s} = 29.94
.. . Vol of Liquid-Collected (ml) o Vided . 408.5 Avg Stack Velocity (ft/sec) V(s avgl = 30.3
i Vol of Liq @ Std. Conds. (scf) Viw std} ( 28.642 ) T i ’ c - - -
Wt. of Filter Particulate (gm) 0.0082 Isokineticity (%) i 41 = 102.3
Wt. of Prohe Wash Particulate (gm} 0.0000
; Wt of Combined Particulate (gm) Hip) { 0.0082 ) Stack Gas 8TD Vol Flow {(dscfm) 2(s) = 1017
o 02 Concentration (by CEM) % 02 17.00 Actual Stack -Bas Vol Flow {acfm) 2{a} = 1941 :
C02 Concentration (by CEM) - 4 £02 4,50
©: €0 Concentration (by CEW) 4 Co 0.0 Particulate Loading, dry(gr/dsef) C(s std} = 0.0027
N2 Concentration (by diff.!} - % N2 { 78.50 } Particulate Loading, €7% 02(mg/dsca}C(s std) = 21
: 5 Particulate ‘Loading, dry @ 7 % 02 (gr/dscé} = 0.0093
Sample ! dClock iVelocityiOrifice ! Stack Bas HMeter ISORT(dP) ! )
Point | Time {Head, dPiMeter,dH! Yeap | Temp (degF} | tParticulate Emission Rate(lb/hr) E{p} = 0,023
i {(in H20)f(in H20)! (degF} | in | out ! t
+ =i + + + + + H
El § 41 0.20 ! 1:6B00 ¢ 170.0 I 47.0 ¢ 43.0 ! 0.4472 !
24 4°% 0.20 41,4800 ¢ 170,01 59.0 1 43.0 ! 0.4472 |
3 41 0.200% 1.4800 ¢ 170,01 75.0 ' 4B.0 i 0.4472 %
4 i “4 % 0.20 ! 1,4800 ¢ 170.0 ! 74,0 ! 51,0 1 0.4472
5 ¢ 4% 0.20 § 1.48001 170.0 1 76,01 51,01 0.4472 !
3] 4} 0.25 % 2.,1200 ¢ 170.0 ¢ 78.0°{ 58,0 1 0.5000 !
71 4% 0,251 2.1200 ¢ 170,01 B3.0 ! 40.0 % 0.5000 i
8 4% 0.20°% 1,4800 ¢ 170.0 { 90,0 1 65.0 1 0.4472 |
—| 14 41 0.20 ) 1.6800 1 170.0 ! BB.O { &63.0°1 0.4472 |
2t AL 0.2071 1.AROOE 170.0 ¢ 88.0 §  63.0 1 0.4472 @
34 41 0.20 11,4800 - 170.0 } 88,0 | 65.0 1 0.3472 |
41 4 ¢ 020 % 1.4800 & 1700 f 88.0 ! 64,0 1 0.4472 |
5 ¢ 41 0.20 1 1.6800. ¢ 170.0 ! BB.O ! 64,0 1 O0,4472 !
6 1 4t 0.25 ¢ 2.1200 ¢ 170.0 1 88,0 1 4.0 ! 0.5000 i
71 41 0,201 1.4800 1 170.0 § BB.O I 4.0 1 0.4472 1
g i 41 0.25 § 2.4200 } 170.0 % 88,01 64,0 1 0.5000 !
0t 0ot 0.00 ! 0.0000 ¢ 0.0 § 0.0 1 0.0 { 0.0000 !
[ 0! 0.00 ¢ 0,0000 ¢ 0.0 § 0.0 1§ 0.0 ¢ 0.0000 ¢
0 0t  0.00 § 0.0000 ! 0.0 ¢ 6.0 ¢ 0.0 { 0.0000 i
+ 4o + + + + * H
TOTALS | &4 ! 3.40 128.5400 ! 2720.0 | 1288.0 ¢ 930.0 | 7.3654 |
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[SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant: CRF Perforaed byt &.HILL
Date: 12-17-87 Test No./Type: 61217114545 Avg Velocity Head (in H20) dPlavg) = 0.184
Sample Locationt STACK Start/Stop Time: 11145-1250
. Avg Orifice Meter Reading (in H20) dHlavg) =  1.397
PARAMETER SYMBOL VALUE
J {calc.) " Avg Stack Temperature (degF) T(s avg) = 14%9.0
Nozzle Diameter, Actual (in} N{d} 0,375 .
Pitot Tube Corraction Factor C{p} 0.8400 Average Meter Teaperature (degF) T(a avg) = 67.1
Gas Meter Correction Factor (alpha) 0.9700
Stack (Duct) Dimensions (in): © Avg SQRY{dP) = 0.431
Radius (if round} R 7.00
Length (if rectangular) L B it CALCULATED VALUES
Width (if rectangular) L ittt
Area of Stack (sq ¢t) © Als) ¢ 1.07) Meter Volume (std, cu. ft.) Vin std) =  40.43
# of-Saaple Points 4 12 Stack Gas Water ‘Vapor Propoartion 8{wa} = 0.348
Total Sampling Time (ain) (theta} ( 40.00 )
Barometric Pressure {in Hg) Pb) 29.95 Hol. Wt., Stack Gas Dry K(d) = 29.40
Stack Pressure (in H20) : P(stack) -0.080 ’ )
Gas Heter Initial Reading {(cu ¢t} . 155.43 Mol. Wt., Stack Gas Wet Mis}) = 25.20
Gas Meter Final Reading (cu ft) 196.85
Net Bas Saaple Voluame (cu t) Vim) ( 41.42) Abs Stack Pressure (in Hg) P(s) = 29.94
Vol of Liquid Collected (sl) Vife) 500.4 “Avg Stack-Velocity {(ft/sec) V(s avg) = 28.3
Vol of Liq @& Std. Conds. (scf) Viw std) ( 23.555) .
Ht. of Filter Particulate (ga) . 0.0025 Isokineticity (%) i1 = 7.7
Wt. of Probe Wash Particulate (gm} 0.0300
— Wt of Combined Particulate (gm) Hip) { 0.0325 ) Gtack Gas STD Vol Flow (dscfm) f(s} = 962
(3]
~ 02 Concentration (by CEM) % 02 17.00 Actual Stack Gas Vol Flow (acfa) Blal = 1813
€02 Concentration (by CEM) % o2 4,50
€0 Concentratian (by CEN) 4 co 0.0 Particulate Loading, dry(gr/dscf) Cis std) = 0.0124
N2 Concentration (by diff.) 1 N2 { 78.50 ) Particulate Loading, &7% D2(mg/dscm)C(s std} = 99
: . Particulate Loading, dry & 7 % 02 (gr/dscf} = 0.0434
Sample { dClock iVelocityiOrifice { Stack Gas Meter ISBRT(dP) !
Point | Tiee (Head, dPiMeter,dH! Teamp . Teap (degF) = 0.102

{Particulate Emission Rate(lb/hr) E(p} -
1
H

{

{ Him B200 1 (in H20)! (degF) I in i out
¥ + + 2 + ¥ + {
El 1 0.19 ! £.6300 § 169.0 ! 45.0 1} 41,0 { 0.4359 |
21 S 4 0.19 1 1.6300 §  169.,0 ¢ 57.0 ¢ 42,0 ! 0,4359 !
31 S 4 0.18 1 1.5500 1 168.0 1 47.0 4 43,0 | 0.4243 |
4 ¢ 5¢ 0.18 ! 1.5500 { 1&9.0 f 79,01 46,0 | 00,4243 !
81 S1 0.19 1 1,6300 { 169.0 1 84,01 49,0 | 0.435% |
6t §1 0,19 11,6300 ¢ 169.0 ¢ 90,0 ¢ 54,0 § 0.4359 |
2 51 0,181 °1.5500 ¢ 1469.0 § 70,0 4B.0 ! 0.4243 |
2! S+ 0.1B ¢ 1.5500 & 169.0 { 92.0 { 62.0 § 0.4243 !¢
3 S4i 0.18 1 1.5500 ! 169.0 1 99.0 1 83,0 1 0.4243 |
4 1 1 0.19 1 1.6300 § 16%9.0 § 92.0 1 44.0 ¢t 0.4359 |
5t 5 i 0.19 § 1.6300 | 169.0 | 93.0 &7.0 { 0.4359 !
6 4 §1  0.19 % 1.46300 ¢ 169.0 ¢t 94,0 ! 46B.0 ! 10,4359 !
[ ] 0+ 0,00 ! 0.0000 | 0.0 { 0.0 !¢ 0.0 f 0.0000 !
0! 0 f  0.00 { 90,0000 ! 0.0 ¢ 0.0 ¢ 0.0 § 0.0000
01 01  0.00 } 0.0000 } 0.0 0.0 | 0.0 ¢ 0.0000 !}
[ 0f 0.00 { 0.0000 ! 0.0 1 0.0 1§ 0.0 ¢ 0.0000
[V 01 0.00 ¢ 06,0000 | 0.0 6,0t 0.0t 0,0000 ¢
0 04 0.00 { 0,0000 ! 0.6 §f 0.0 . 0.0 {. 0,0000 }
[ 01  0.00 1 0.0000 ! 0.0 | 0.0 1 0.0 { 0.0000 !
+ + + + + + + {
TOTALS | 60 1 2,23 119.4600 | 2028,0 | 962,01 449.0 | S.1725 |
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ISOKINETIC PERFORNANCE UORKSHEET AND PARTICULATE CALCULATIONS

Plant: CRF
Dater 1~-14-88
Sanple Location: E-DUCT

Perforaed bys
Test Ho./Types
Start/Stop Tiae:

EO1141358HNKS

PARAHETER SYHBOL VALUE
(calc.?
Hozzle Diameter, Actual (in} K{d) 0.375
Pitot Tube Correction Factor cip) 0.8400
G6as Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in):
Radius (if round} R 7.00
Length (1f rectangular) L ememeees
Width (if rectangular) L et
frea of Gtack (sq ¢t) Als) {  1.07
& of Sample Points ] 10
Total Sampling Time (ain) (theta) ( 230.00 )
Barometric Pressure {(in Hg) P(b) 30.0S5
Stack Pressure (in H20) P{stack} -0.080
Bas Heter Initial Reading (cu ft) 140,03
Gas Meter Final Reading {cu ft) 310.02
Net Gas Saaple Voluae (cu $t) Vis) ( 170.00 )
Vol of Liquid Collected (mnl} Vi(c) 2420.7
Vol.of Liq @ Std. Conds..-(scf) Vin std) (113.942 )
Wt. of Filter Particulate (ga) 0.0000
Ht. of Probe Wash Particulate (gm) 0.0000
Wt of Coabined Particulate (gn) Hip) ¢ 0.0000 )
D2 Concentration {by CEM} % 02 15.98
€02 CLoncentration (by CEM) % €02 6.06
C0 Concentration {by CEH) 4 €0 - 0.0
N2 - Concentration (by diff.} 4 N2 ( 77.96)
Sample | dClock IVelocity{Orifice ! Stack | Bas {8QRT (dP)
-Point- | Time - lHead, dPiNeter,dH! Temp { .. Temp H
oo “flin H20){(in H20}! (degF} § din H
41 25 1 0.20 ! 1.6800 ! 168.0 ! 80.0 | { 0.4472
3t 254 0,20 | 1.4800 { 168B.0 { . 90.0 ¢ f 0.4472
21 254  0.20 { 1.6B00 § 188.0 1 89.0 i ! 0.4472
1 254 0.47 © 1.4300 ¢ 168.0 | -95.0 !¢ 00,4123
11 25 ¢ 0.17 1 1.4300 § .16B.0 1 95.0 1 t0.4123
2! 25 ¢ 0.17 | 1.4300 | ~168.0 ¢ 93.0 § i0.4123
34 25 ¢ 0.20 11,7000 ¢ 168.0 ! 93.0 1 | 0.4472
AL 25 ¢ 0.20 1 1.7000 ! - 168.0 .0 . 93.0 1 { 0.4472
11 251 0,20 § 1.7000 | 148.0 1 88.0 ! [ -0.8472
24 S4 0,20 ¢ 1,7000 ¢ 148.0 1 88.0 I 0.4472
R G 1 0,00 § 0.0000 6.0 1 = 6.8 4 8.0 1 £.5060
0 i 04 0.00 ! 0.0000 !} 0.0 i 0.0 % 0.0 { 0.,0000
[I] 0t -0.00 ! 0.0000 | 0.0 1§ 0.0 | 0.0 { 0.0000
[ 0!t 0,00 { 0,0000 ! 0.0 1 0.0 { . 0.0 1 0.,0000
0 0 0.00 { 0.0000 ! 0.0 0.0 ! 0.0 { 0.0000
0-t 6! 0,00 { 0.0000 ! 0.0 ¢ 0.0 ! 0.0 ¢ 0.0000
"0 0t  0.00 | 0.0000 ¢ 0.0 1 0.0 § 0.0 § 0.0000
0 i 04 0.00 ! 0.0000 } 0.0 ¢ 0.0 ¢ "0.0 ¢ 0.0000
0t 0! 0.00 t 0.0000 ¢ 0.0 ¢ 0.0 ! 0.0 { 0.0000
TOTALS & 230 | 1,91 16,4300 | 14680.0 § 904.0 ¢ 758.0 | 4.3474

FIELD DATA AVERAGES

Avg Velocity Head (in H20}

Avg Orifice Heter Reading (in H20})
Avg Stack Teaperature (degF)
Average Heter Teaperature (degF)

Avg SORT(dP)

CALCULATED VALUES

Heter Volume (std, cu. €t.)
Stack Bas Water Vapor Proportion
Hol. Wt., Stack Bas Dry

Hol. Ht., Stack Gas Het

Abs Stack Pressure (in Hg)

‘Avg Stack Velocity (ft/sec)
Isokineticity (%) '
Stack Bas S§TD Vol Flow (dscfa)

Actual Stack Gas Vol Flow (actm)

-Particulate Loading, dry(gr/dsct)

dP lavg)
dH{avg)
T(s avg)
Tin avg)

Via std)
B{wo)
H{d)
H(s)
P(s)

Vis avg)
w1

Q(s}
f(a) .,

C(s std}

Particulate Loading, @7% 02(mg/dsceiC{s std)
Particulate Loading, dry & 7 ¥ 02 (gr/dscf)

Particulate Eemission Rate(lb/hr}

Elp)

0.191
1.613
168.0

83,1
0.437

164,91

0,409
29.61
24,87
30.04
28.8
108.6
921

1844

0.0000
0
0.0000

0.000
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Plant: CRF
Date: 1-14-88
Sample Location: STACK

PARAMETER .
Nozzle Diameter, Actual (inf,
Pitat Tube Correction Factor
Gas Meter Correction Factor
Gtack (Duct) Dimensions {in):

Perfarmed by:
Test No./Type:

Start/Stap
SYMBOL

Nd)

Cip}

(alpha)

Time:

VALYE
(calc.)
0,375
0.8400
0.9900

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

G.HILL

S01141400MK5
1400-1805

F

1ELD DATA AVERAGES

Avg Velocity Head (ia H2D)

Avg Orifice Meter Reading (in H20)
Avg Stack Teamperature (degf)
Average Meter Temperature (degfF)

Avg SORT (dP)

CALCULATED VALUES

Radius (if round) R
fength (it rectangular} L
. Width (if rectangular) W
Area of Stack (sg ft) Als)
# of Sample Points # 15
Total Sampling Time (ain) (theta) ( 229.00)
Barometric Pressure (in Hg) P(b} 30.05
Stack Pressure (in H20) P{stack) ~0.080
Gas Meter Initial Reading (cu ft) 851.85
Gas Meter Final Reading (cu ft) 1043.87
Net Gas Sample Volume (cu ft) Vim) ( 192,02 )
Vol of Liquid Collected (ml} Viie) 2784.6
Vol of Liq @ Std. Conds. (scé) Viw std) (131,164 )
Wt. of Filter Particulate (gm) 0.0000
. Wt. of Probe Wash Particulate (ga) 0.0000
Wt of Combined Particulate (gm) Hip) { 0.0000 )
02 Concentration (hy CEM) 102 15.98
€02 Concentration (by CEM) % 002 6.06
€0 Concentration {by CEM) % CO 0.0
. N2 Concentration (by diff.) 4 N2 ( 77.96 )
Sample | dClock {VelocitylOrifice § Stack | _Gas Meter  [SGRY(dP)
Point ! - Time I|Head, dPiMeter,dH! Temp | Temp (degF) |
| t{in H20)!(in H20}! (degF} t in | out |
1! 8t 0,28 ¢ 2,2400 1! 170.0 ! 440! 37,01 0.5292
14 121 0.28 1 2.2400 ¢ 170.0 ¢ 41,0 1 43.0 ¢ 0.5292
21 I 1- 0.28 1! 2,2400 % 170,0 ¢ 87.01! 48,0} 0.5292
24 17+ 0.28 1 2.2400 ¢ 170.0 ! 85.0 ! S51.0 § 0.5292
3¢ 201 0,28t 2.,2400 { 170.0 % 97,0t S58.0 ! 0.5292
4 | 20 0 0.25 1 2.2400 { 170.0 1 98.0 | 4.0 ! 0.5000
5! 20 1 0.29 { 2,2400 { 170.0 1 99.0 ! 44,0 | - 0,5385
6 ¢ 20 . 0,29 1 2.0000 ¢ 170.0 ¢ {100.0 1 6B,0 { 0.5385
14 164 0.29 12,3200 1 170.0 ! .10L.0 ! 70.0 { 0.5385
14 41 0.29 ! 2.3200 { 170.0 { 100.0 | 4B.0 {1 0.538%
2 ¢ 200 0.28 { 2,2400 ¢ 170.0 1 10t.0{ 70.0 1 0,5292
34 20 ¢ 0.28 § 2.2400 ¢ 170.0 ¢ 102.0 t 70.0 % 0.5292
&} 20 ¢ 0,28 1 2.2400 ¢ 170.0 % 102.0 ! 70.0 { 0.5292
51 2008 0.28 1 2.2400 ¢ 170.0 | 102.0 } 70.0 ! 0.5292
[ 3 94 0,281 2.2400 { 170.0 ¢ 102.01{ 70.0 | 0.5292
0t 0 ¢ 0.00 § 0.0000 ! 0.0 1§ 0.0 ! 0.0 1 0.0000
0 ¢ 04 0.00 ! 0.0000 } 0.0 | 0.0 { 0.0 { 0.0000
[ 0t 0.00 ! 0.0000 ! 0.0 1} 0.0 ¢ 0.0 { 0.0000
0! 0!  0.00 ! 0.0000 !} 0.0 ! 0.0 ! 0.0 { 0.0000
“ToTALS ! 229 | 4.21 133.5200 ! 2550.0 ! 1381.0 1 923.0 { 7.9456

Meter Volume (std, cu. ft.}
Stack Gas Water Vapor Praportion
Mol. Wt.,-Stack Gas Dry

Mol. Wt., Stack Gas Wet

fbs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%)

Gtack Gas STD Vel Flow (dscfm)

_Actual Stack Gas Vol Flow (acfm}

Particulate Loading, dry(gr/dsc#)

dP (avg}
dH(avg}
T{s avg}

Ti{n avg)

Vin std)
B{wo}
H(d)
His)
P{s}

V(s avg!
%1

(s}
f¢a)

Cis std}

Particulate Loading, @77 02{(mg/dscm)C(s std)
Particulate Loading, dry € 7 ¥ 02 (gr/dsc#)

Particulate Emission Rate(lb/hr)

Elp)

188.75
0.410
29,61
24.85
30.04
34.9
103.3
1113
2241
0.0000
0

0.0000

0.000
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ISOKIHETIC PERFORMANCE WORKSHEET AMD PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plants CRF Perfarned by: C. KING
Dates 1-14-88 Test No./Types EOL141445H5 fAvg Velocity Head (in H20) dP{avg} = 0.200
Sample Locationt E-DUCT Start/Stop Tiae: 1445-1549
Avg Orifice Heter Reading (in H20) dH(avgl = 1,680
PARRMETER syMaaL VALUE
(calc.) Avg Stack Teaperature (degF) T(s avg) = 168.0
Nozzle Diameter, Actual (in) Hid) 0.375 )
Pitot Tube Correction Factoer [M1:}] 0.8400 Average Meter Teaperature (degf) Tin avg) = 73.2
Bas Heter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SART(dP) = 0.447
Radius {if round) R 7.00
Length (if rectangular) L - CALCULATED VALUES
Midth (if rectangular} ]
Area of Stack (sg ft) Als) Heter Voluse (std, cu. ft.) Vin std) = 44,44
# of Sanple Points * i6 Gtack Gas Water Vapor Proportion Biwo} = 0.3465
Total Sampling Time (min) (theta) ( 64,00 )
Barosetric Pressure (in Hg) P(b}) 30.05 Hol, Wt,, Stack Gas Dry H(d} = 29.4%
Stack Pressure (in H20) P{stack} -0.080
Gas Heter Initial Reading (cu #t) §503.70 Hol. Wt., Stack Gas Het H{s}) = 25.24
Gas Meter Final Reading (cu #t) . §50.70
Net Gas Saeple Volume (cu $t) Vim) ( 47.00 ) Abs Stack Pressure (in Hg) P(s) = 30.04
Vol of Liquid Collected (ml) Vi{c) 567.3 Avg Stack Velocity (ft/sec) Vis avg) = 29.2
- . - - . Vol of Liq.@ Std. Conds. (scf} . . Viw std) ( 26.703 ) . . L
Ht, of Filter Particulate (ga}. 0.0107 Isokineticity (%) i1 = 100.7
Wt. of Probe Wash Particulate (gml £.0000
— Ht of. Combined Particulate (ga) Hip) { 0.0107 } Stack Bas STD Vol Flow {(dscfa) f(s} = 1005
()]
= 02 Concentration (by CEM) 102 16.57 Actual Stack Gas Vol Flow (actm) 2(a} = 1875
€02 Concentration (by CEM) % €02 4.64
€0 Concentration (by CEM) % Cco 0.0 Particulate Loading, dry(gr/dscé) Cis std) = 0.0036
N2 Concentration (by diff.) % oN2 { 78.79 ) Particulate Loading, 87% 02(ng/dscm}Ci{s std} = 26
i Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0,0112
Sample | dClock !Velocity!Brifice ! Stack | Gas Meter  ISGRT(dP} !
Point | Time IHead, dPiMeter,dH! Teap | Tesp (degF) | {Particulate Esission Rate(lb/hr) E{p} = 0,031
t Iin H20){(in H20)} (degF} ¢ in | out | H
* T ! T T T " L3 )
EL | 4% 0.20 { 1.6800 | 168.0 f 50,0 { 40,0 | 0.4472 !
24 41 0.20 ¢ £,6800 ¢ 16B.0 ¢ S56.0 1 40.0 | 0.4472 1
3 4% 0,201 1.6800 1 16B.0 ! 45.0 1 42,0 | 0.4472 |
4 44 0,20 ! 1.6800 ! 14B,0 ¢ 78,0 { 44.0 ! 0.8472 !
5! 41 0.20 | 1.,4B00 } 16B.0 ¢t 90.0 1 55,01 0.4472 1
61 4% 0.20 ! 1,6800 { 148,0 1 92,0 { 70,0 ! 0.4472 !
- 74 41 0.20 ! 1.4800 ! 1&B,0 t 92.0 1 70.0 ! 0.4472 |
h: B 41 0,20 § 1.6800 % 168.0 § 92.0 1 70.0 1 0.4472 1
[ 44 0,20 ¢ 1.4800 ! 146B.0 1 92.0 F 70.0 1 0.4472 ¢
- 2 41 0.20 ¢ 1.4800 ! 168.0 { 92,0 f 70.0 ! 0.4472
S3-b - = AL 0,201 L8888 L4B.0 L 92,0 1 70,01 04472 ) -
44 4% 0.20 4 1.4800 ! 168.0 § 92,0 t 70.0 1 0.4472 !
! 41 0,20 1 1.6B00 ! 14B8.0 1 92,0 ! 70.0 | 0.4472 |
6 ! 4 %1 0,20 ¢ 1.6800 1 16B.0 § 92.0 ¢ 70.0 ! 0.4472 !
74 4 { 0,20 ! 1,6800 { 168,01 92,0 ¢ 70.0 I 0.4472 |
8t 4 F  0.20 ¢ 1.4800 ! 16B.0 § 92,0 % 70.0 I 0.8472 |
0.4 S0 % 0.00 f 0.0000 ¢ 0.0 ¢ 0.0 i 0.0 t 0.0000 !
L0t 6§ 0.00 { 0.0000 ! 0.0 ¢ 0.0 ¢ 0.0 - 0.0000 {
0t 04 0.00 ¢ 0,0000 | 0.0 ¢} 0.0 1 0.0 ¢t 0.0000
TOTALS ! .44+ 3.20 126.8800 ¢ 2688.0 | 1351.0 { 993.0 i 7.1554 |
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ISOKINETIC PERFORNANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES

Plant: CRF
Date: 1-14-88
Sample Locationt STACK

PARAMETER

Nozzle Diameter, Actual (in)
Pitot Tube Correction Factor
Gas Meter Correction Factor
Stack (Duct) Dimensions (in):
Radius (if round)
Length (if rectangular)
Width (if rectangular)’
Area of Stack (sq $t)

& of Sample Points

Total Sampling Time (min}
Barometric Pressure (in Hg)

Stack Prassure (in H20)

Bas Meter Initial Reading (cu ft)
Bas Meter Final Reading (cu $t)
Net Gas Sample Volume (cu t)

Vol of Liquid Collected (ml)

Vol of Liq @ Std. Conds. (scé)

Wt. of Filter Particulate (ga)

Wt. of Probe Wash Particulate (gm)
Wt of Combined Particulate (gm)

02 Concentration (by CEM)
€02 Concentration (by CEM)
CO Concentration (hy CEM)
N2 Loncentration (by diff.)

Performed by: | B.HILL
Test No./Types G01141435M45 Avg Velocity Head® (in H20}
Start/Stop Time: 1435-1541

. Avg Orifice Meter Reading (in H20)
SYMBOL  VALUE E

(cale.) ’ . Avg Stack Temperature (degF)
Nid) 0.375 . ’
Cip) 0. 8400 . . Average Heter Temperature (degF)

{alphal  0.9900
_ Avg SGRT(dP)

R
L CALCULATED VALUES
L]
Als) Meter Volume (std, cu. ft.)
T 13 Stack Bas Water Vapor Proportion
(theta) ( 60.00 ) i
P(b) . 30.08 Hol., Wt., Stack Bas Dry
© P(stack)” -0.080
' '829.01 ) Mol. Wt., Stack Bas Wet
877.92 .
Vim)  ( 48.91 ) Abs Stack Pressure (in Hg)
Vl(c) 635.1 Avg Stack Velocity (ft/secy
Vi{w std) ( 29.894 )
0.0060 Isokineticity (%)
0.0200 . )
Hip) ( 0.0260 ) Stack Gas STD Vol Flow (dscém)
% 02 16.57 Actual Stack Gas Vol Flow (acém)
% Co2 4.64 .
4 e 0.0 Particulate Loading, dry(gr/dsct)

% N2 { 78.79

Sample | dClock iVelocity!Orifice | Gtack | Gas Meter {SART (dP) !
Point -t Time " iHead, dPiMeter,dH! Temp ! Tenp (degF) | {Particulate Emission Rate(ih/hr)

{ ' t{in H20}!(in H20)! (degF} ¢ in | out ¢ {

+ + + el + + + i

El 1§ 0.30 12,5500 ! 170.0{ -53.0 | 40.0 ! 0.5477 1

14 41 0,301 2.5500 1. 170.0 f 53.0 ! 40.0 ! 0.5477 }

2 §1° 0,301 2,5500 t 170,01 87,0 {42,011 0.5477 |

31 "5t 0.30 12,5500 ¢ " 170.0 ! 78.0 ! 44,0 ! 0.5477

44 St 0,231 2.1300 + 170.0 ! 85.0 ¢ 50.0 ! 0.5000 !

§ ¢ St 025 ¢ 2,1300 ¢ 170.0 | 84,0 ! 53.0 1 0.5000 !

6! 51 0,251 2.1300 ¢ 170.0 ! 90.0 { "S5.0 ! 0.5000 !

14 S0 0,251 2.1300 ¢ 170,0 ¢ 88.0 § S1.0 ¢ 0.5000 {

2} St 0.251 2,4300 ¢ 170,01 92,01 55.01 0,5000 !

3¢ S14 0.25 1 2.1300 ¢ 170.0 { 94.0 % 70.0 { 0.5000 |

40 S1 0251 2,1300 1 (70,0 ¢ 95.0. 1 70.0 { 0.5000 |

St 51 0,281 2.3800 ! 70,0 ! 95.0 § 70.0 { 0.5292 |

61 51 0.28°1 2.3800 { " 170.0 { 95,0 ! 74.0 { 0.5292 !

01 0% 0.00 ¢ 0.0000 ! 0.0 & - 0.0 % 0.0 ¢ 0.0000 ¢

-0 01 0.00 { 0.0000 ¢ 0.6 ¢ . 0,01 0.0 ¢ 0.0000 {

01 0t 0.00 | 0.0000 ! 0.0t 0.0 { 0.0 ! 0.0000 ¢

01 0f  0.00 ! 0.0000 ! 0.0 ¢ 0.0 | 0.0 1 "0.0000 1t

[ 0t 0.00 1 0.0000 !} 0.0 1 . 0.0 ¢ 0.0 { 0.0000 !

01 01 0.00 | 0.0000 ¢ 0.0 | 0.0 | 0.0 ¢ 0.0000 1!

4 f - $oe + $eas + + i

TOTALS | 60 | 3.51 129.8700 | 2210.0 ! 1072.0 t 714.0 ! 4.7492 {

dP (avg)
dH (avg)
T(s avg)

T{n avg)

Via std)
B{wao)
Hid)
His)
Pis)

Vis avgf
%1

(s}
Aca)

C(s std)

Particulate Loading, 87% 02(mg/dscalC{s std}
Particulate Loading, dry' @ 7 % 02 (gr/dscé)

E(p)

uonon n

"

6.270

2.298

170.0
68.7

0.51%

48.82

" 0.380

29.41
25.07

30.04

99.4
1141
2187
0.0082
0.0260

0.080




BESEBUSERRREREINSSRATNNALARADRENS

IBOKINEYIC PERFORMANCE WORKSHEET ARD PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant: CRF Parforsed by: C.KINB
Dates 01-20-08 T1 Tast Ho./Types £0120153SHHST Avg Velocity Head (in H20} dPlavg) = 0.199
Saeple Location: E-DUCT Start/Stop Tiee:r 1535-2102

R fAvg Ori¢ice Neter Reading (in H20) dH(avg) = 1,546
PARAKETER SYMBOL VALUE

(calcs) Avg Stack Tesperature (degf) Tis avg) = 168.0

Nozzle Dianeter, Actual (in) Nid) 0.357
pitot Tube Correction Factor Cip) 0.68400 fAverage Heter Tesperature (degF) T(a avg) = 81.5
Gas Heter Correction Factor (alpha) 0.9900 -
.Stack (Duct) Dimensions (in)s Avg SORT(dP) = 0,444

Radius (if round)
Length (i€ rectangular)

R

L CALCULATED vALUES
Width (i rectanqular} o

[

Area of Stack (sq ft) (s) Heter Voluae (std, cu. #t.) Vi{n std) = 165.480
& of Sample Points ] 13 Stack Gas Water Vapor Praportion B{vo) = 0.430
Total Sampling Tiame (min} (theta} { 275.00 )
Barometric Pressure (in Hg) P(b} 30.05 Hol. Wt., Stack Gas Dry Hid) = 29.93
Stack Pressure (in H20) P(stack} -0.080
6as Meter Initial Reading (cu ft) 586.34 Hol. Wt., Stack Bas Wet H{s) = 24.80
Gas Meter Final Reading .(cu ft) 056.52
Net Bas Sample.Volume (cu-ft) Via) ( 170.17 ) Abs Stack Pressure (in Hg) P(s} = 30.04
. Vol of Liquid Collected (ml) Vilc) 2650.0 Avg Stack Velocity (ft/sec). Vis avg) = 29.3
Vol of Liq & Std. Conds. (scf) Viw std) (124,736 ) ’ ’ : . : :
Wt. of Filter Particulate (gs) 0.0000 Isokineticity (%} 41 = 102.5
Wt. of Probe Wash Particulate (ga} 0.0000
— Wt of Coabined Particulate (ga) Hip) ( 0.0000 ) Stack Gas STD Vol Flow (dsctm) s} = 904
()]
N - 02 Concentration (by CEH} %02 15.57 Actual Stack Gas Vol Flow (acfml) f2(a) = 1877
€02 Concentration (by CEW) % €02 8.15 -
€0 Concentration {(by CEH) % Co 0.0 particulate Loading, dry(gr/dscf) Cis std) = 0.0000
N2 Concentration (by di¢f.) % N2 { 76.28 ) Particulate Loading, @7% 02(ng/dsecm)C(s std) = 0
) Particulate Loading, dry & 7 % 02 (gr/dscf) = 0.0000
Sanple | dClock iVelocitylOrifice ! Stack Gas Meter {SART(dP) |
Point | Time {Head, dPifeter,dH! Teap | Temp (degF) ! tParticulate Emission Rate(lb/hr) Elp) = 0.000
{ . 1lin H20)4(in H20) ! (degF} ! in | out H
11 104 0.12 % 1,0000 ! 168.0 1 90.0 ! 45.0 ! 0.3464 1
P 15 1 0.18 ¢ 1.5000 | 168.0 § 92.0 1~ 68.0 ¢ 0.4243 ¢
24 25 1 0.18 ¢ £.5000 ¢ 14B.0 ¢ 93.0 1 70.0 ! 0.,4243 |
34 25 ¢ 0.18 ! 1.5000 ! 168.0 § 93.0 % 71.0 1 0,4243 !
L3N 25 4 0.18 ! 1.5000 ! f6B.0 ¢ 93.0 { 71,01 0.4243 !
_ 4 25 4 C 0.20 ¢ 1.4800 ! 168.0 ¢ 93,0 1 71,01 0.4472 &
34 10 4 0.20 { 1.6B00 { 168.0 § 93.0 { 71.0 1 0.4472 ¢
3¢ 15°¢  0.25 { 2.1000 § 158,0 ¢! 93.0 ! 71.0 1 0.5000 ¢
] 2 .25 1 0,25 1 2.1000 § 148,0 ¢ 93.0 %1 71.0 %t 0.5000 ¢
B 1425 ¢ 0,25 ¢ 2.1000 ¢ 168.0 §, 93.0 ¢ 71,0 ¢ 0.5000 ¢
) B 25 ¢ 0,21 ¢ 1.,8000 ! 14B8.0 ! 93.0 ! 71,01 0.5624 -
21 25 4 0,20 ! 11,7000 { 14B.0 {  9§3.0 ! 71,0 i 0.4472 !
3 254 0.18 ! 1.5000 ¢ 148.0 ¢ 93.0 § 71.0 { 0.4243 !
0t 041 0.00 ! 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 1 0.0000 !
[ 0t  0.00 1 0.0000 ¢ 0.0 ¢ 0.0 ! 0.0 { 0.0000 !
0 0! 0.00 ! 0.0000 ¢ 0.0 ! 0.0 ¢ 0.0 ¢ 0.0000 !
o1 0! 0.00 ! 0.,0000 ! 0.0 ¢ 0.0 0.0 { 0.0000 1
[ "0t 0.00 { 0.0000 ¢ 0.0 ¢ 0.0 1§ 0.0 ¢ 0.0000 !
(3] 0 { 0,00 ¢ 0.0000 ¢ 0.0 0.0 ¢ 0.0 ¢ 0.0000 ¢
TOTALS ¢ 275t 2,58 -121,6600 | 2184.0 | 1205.0 ! 913.0 ! 5.7720 !




€91

ERRRREEARERERRREERARRERREERRR RN

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATVIONS

FiELD DATA AVERAGES

Avg Velacity Head (in H20)

Avg Orifice Meter Reading lin H20)
fvg Stack Teaperature {(degF)
Average Meter Teaperature (degF)
fivg SORT(dP)
CALCULATED VALUES

Hetar Voluame (std, cu. ft.)
Stack Gas Water Vapor Propertion
Mol. Wt., Stack Gas Dry

Hol. Wt., Stack Gas Wet

Abs Gtack Pressure (in Hg)
Avyg_Stack Velocity (ft/sec)
Isokineticity ()

Stack Gas STD Vol Flow (dscfm)
Actual Stack Bas Vol Flow (acfm}

Particulate Loading, dry(gr/dscé}

dP(avqg!
di(avg)
Tis avg)

T{e avg)

Vin std)
B(wo)
Hid)
His)
P(s}

V(s avg}
[

a(s)
8(a)

Cls std)

Particulate Loading, @7% 02{mg/dscmiC(s std}
Particulate Loading, dry @ 7 % 02 (gr/dsc#}

Particulate Enmission Rate(ib/hr)

Plant: CRF Perforned by: C.KING
Date: 01-20-88 T2 Test No./Type: E012015354H5T2
Sample Location: E-DUCT Start/Stop Time: 1535-2102
PARAMETER SYMBOL VALUE
(calc.)
Nozzle Diameter, Actual {ia} N(d) 0.375
Pitot Tube Correction Factor Cip) 0.8400
Bas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in):
Radius (if round} R 7.00
Length (if rectangular) L eemmaee.
. Width (if rectangular) L matattet
Area of Stack (sq ft) Als) ¢ 1,07
# of Sample Points # 13
Total Sampling Time (min) (theta) ( 275.00 )
Barometric Pressure {in Hg) P(b) 30.08
Stack Pressure {(in H20) P(stack) -0.080
6as Meter Initial Reading (cu €t) 381.43
Gas Meter Final Reading (cu ft) 545.89
Net Eas Sample Volume.(cu +t) Vim) ( 184,46
Vol of Liquid Collected (ml} Vl(c) 2650.0
Vol of Liq @ Std. Conds. (scf) Viw std) (124,734 )
Wt. of Filter Particulate (gm) 0.0000
Ht. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) Hip} ( 0.0000 )
02 Concentration (by CEM) % 02 15.57
€02 Concentration (by CEM) 41 Co2 8.15
€0 Concentration (by CEM) % €0 0.0
N2 Concentration (by diff.) % N2 ( 76.28 )
Sample ! dClock iVelocity!Orifice ! Stack ! BGas Meter lSQRT(dP)
Point ! Time [Head, dPiMeter dH! Teap ! Temp (degF) !
l tlin H20) {{in H20}! (degF} | in ! out
4t 10 1 0.12 { 1.0000 ¢ 168B.0 1 91,0 ! 45.0 | 0.34464
4 19 1 0,18 ¢ 1.5000 | .168,0 | 92,0 ! 68.0 § 0.4243
31 2571 0.18°1 1.5000 { 16B.0 1 95,0 f 70.0 { 0.4243
21 25 1 0.18 ! 1.5000 ' 16B.0 § 95.0 ! 71.0 | 0.4243
| 25 ¢ 0.18 ¢ 1.5000 { 14B,0 ! 95.0 ! 71.0 { 0.4243
11 25 1 0.14 1 1.2000 ¢ 148.0 | B2,0 1 73.0 ! 0.3742
21 10 £ O0.14 1 1.2000 { 168.0 ¢ 95,0 % 73.0 ! 0.3742
2 13 1 0.17 1 1.4000 § 1468.0 ¢ 95,0 ¢ 73.0 ¢ 0,4087
3! 25 1 0,17 1 1.4000 ¢ 16B.0 f 95,01 73.0 1 0.4123°
4 25t 0,17 { 1.83000 | 168.0 ! 95.0 1 73.0 § 0.4123
4 1 25 ¢ 0,17 1 1.4000 { 168.0 { 95.0{ 73.0 ! 0.4123
34 25 1 0.15 { 1.3000 ¢ 168.0 1 95.0 1 73.0 { 0.3873
21 25 ¢ 0.13 1 1.1000 §  168.0 1 95.0 1 73.0 § 0.3406
0! 0t 0,00 { 0,0000 ! 0.0 § 0.0 | 0.0 ¢ 0.0000
[V 0! 0.00 ¢t 0.0000 !} 0.0 ¢ 0.0 ! 0.0 { 0.0000
04 0t 0.00 1 0,0000 ! 0.0 ! 0.0 ¢ 0.0 § 0.0000
01 01 0.00 { 0.0000 ! 0.0 1 0.0 ¢ 0.0 ¥ 0.0000
0 0t 0.00 { 0.0000 } 0,0 ¢ 0.0 ¢ 0.0 { 0.0000
0! 0t  0.00 ! 0,0000 !} 0.0t 0.0 i0.0 ¢ 0.0000
TOTALS | 275'F  2.08 117.4000 ! 2184,0 ! 1215.0 | 929.0 { §.1852

{
t
H
{
H
i
¢
t
H
{
§
H
H
{
i
§
|
i
i
H
{
13
t
;
i

E(p)

o on

179.04
0.411
29.93
25,03
30,04
26.2
108.7
835
1679
0.0000
0

0.0000

0.000
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ISOKINETIC PERFORMANCE MORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERNGES
Plantt CRF Perforaed by 6. HILL
Dates 01-20-88 Test Ho./Typer $01201535HNS Avg Velocity Head tin H20) dP(avg)l =  0.263
Sample Locatfon: STACK Start/Stop Tiaer 1535-200%
fAvg Orifice Heter Reading (in H20) dHlavg) = 2,103
PARAHETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) Ti{s avg} = 170.0
Hozzle Diaaster, Actual (in} H{d) 0,375
Pitot Tube Correction Factor Cip} 0.8400 Average Heter Teaperature (degf) T(a avg) = 83.1
Gas Meter Correction Factor (alphal 0.9900
Stack (Duct) Diamensions (in): Avg SAGRT(dP) = 0,513
Radius (if round} R 7,00
Length (if rectangular) L mmmemee- CALCULATED VALUES
Width (if rectanqular) N meememe-
Area of Stack (sq ft) Als) ( 1.07) Heter Volume (std, cu. ft.) V(s std) = 187,23
& of Sanple Points L] 14 Stack Bas Water Vapor -Proportion B{wol} = 0,439
Total Sampling Time (min) (theta) ( 260,00 )
Barometric Pressure (in Hg) P{b} 30.05 Hol, Wt., Stack Gas Dry Hid} = 29.93
Stack Pressure (in H20) p(stack) -0.080 » -
gas Heter Initial Reading lcu £} 44,567 Hel. Wt., Stack Gas Wet His) = 24,69
Bas Meter Final Reading {cu fti 237.45
Net Gas Sample Volume (cu ft) Vim) ( 192,78 ) Abs Stack Pressure (in Hg) P(s}) = 30.04
Vol of Liguid Collected (nl) Vi(cl) 3115.4 Avg Stack Velocity (ft/sec) V{s avg} = 33.9 !
. Vol of Ligq @ Std. Conds. (scf) Viw std) (146,642 )
Wt. of Filter Particulate (gm) ~ 0.0000 - ’ Isokineticity (%) R 30 | -o= ?7.8
Wt. of Probe Wash Particulate (gnm) 0.0000 - -
f— Wt of Comhined Particulate (gm) Hip) { 0.0000 ) Stack Gas STD Vol Flow (dscém) 8(s} = 1027
- (o)}
-~ 02 Concentration (hy CEM} 4 02 15,587 Actual Stack Gas Vol Flow {acfa) Q{a} = 2178
£02 Concentration (by CEM) 4 cb2 8.15
€0 Concentration (by CEW) % Co 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.0000
N2 Concentration (by diff.) % N2 ( 76.28) Particulate Loading, €7% 02(ng/dscm)C(s std) = 0
Particulate Loading, dry @ 7 % 02 (gr/dscé) = 0.0000
Sample | dClock {Velocity!Orifice ! Stack ! Gas Meter  ISBRT(dP) !
Point ! Time {Head, dPiMeter,dd! Temp | Temp (degF) ! {Particulate Esission Rate(lb/hr) Elp) = 0,000
¢ {tin H201!(in H20)! (degF} + din ! out | !
. N . + + : + '
+ + + + + + + H
11 10 ¢ 0.27 | 2.14600 ¢ 170.0 ¢ 64.0 1 53,0 ¢ 0.5196 ¢
14 10 ¢ 0.27  2.1400 ! 170.0 59.0 57.0 ¢ 0.5196 |
21 20 1 0.27 { 2.1600 ¢ 170.0 ¢ 85.0 ! 59.0 ¢ 0.5196 |}
3t 20 4 0.27 & 2.1400 ! 170.0 ¢ 105.0 ! &6.0 1 0.5196 ¢
41 20 ¢ 0.25 | 2.0000 ! - §70.0 ! 110.0 ! 70.0 t 0.5000 ¢
§t 20 ¢ 0.25 { 2.0000 ¢ 170.0 ¢ 111.0 | 72.0 ¢ 0.5000 ¢
& 20 0.25 { 2,0000 ! 170.0 | 111.0 4 72.0 ¢ 0.5000 !
11 20 ¢ 0.27 | 2.1600 | 170.0 § 76.0 ¢ 72.0 ¢ 0.5196
21 20 | 0.27 1 2.1600 170.0 | 96,0 | 74.0 1 0.5196 |
- 3¢ 20 1} 0.27 § 2.1600 | 176.0 § 106.0 1} 75.0 ¢ 0.51986
4 1 20 | 0.27 § 2.1600 ¢ 170.0 ! 107.0 & 77.0 § 0.5194 1
§ i 20 0,27 ¢ 2.1400 170.0 ¢ 108.0 § 77.0 § 0.5196
&1 20 | 0.25 ¢ 2.0000 ! 170.0 | 102.0 1 76,0 1 0.5000
& i 20 1 0.25 { 2.0000 | 170.0 ¢ 102.0 ¢ 76,0 § 0.5000 i
0t 0 0.00 § 0.0000 © 0.0 4 0.0 ¢ 0.0 t 0.0000 ¢
0 0 0.00 § 0.0000 | 0.0 & 0.0 | 0.0 ¢ 0.0000 ¢
[V} 0! 0.00 ¢ 0.0000 ¢ 0.0 1 0.0 4 0.0 ¢ 0.0000 !
[ 0! 0,00 ¢ 0.0000 ! 0.0 0.0 ¢ 0.0 { 0.0000 i
0t [ 0.06 t 0.0000 ! 0.0} 0.0 0.0 { 0.0000 !
. + . ' + + : .
+ + + + + + + !
TOTALS ! 2560 1 3.68 129.4400 ¢ 2380.0 | 1352.0 | 976.0 § 7.1745 1
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULAYTE CALCULATIONS

Plant: CRF
Date: 01-20-88
Sample Location: STACK

PARAMETER

Nozzle Diameter, Actual (in}
Pitot Tube Correction Factor
Gas Meter Correction Factor
Stack (Duct) Dimensions (in):
Radius (if round}
Length (if rectangular)
Width (if rectangular)
Area of Stack (sq ft)

# of Sample Points

Total Sampling Time (min)
Barometric Pressure (in Hg)
Stack Pressure {in H20}

Bas
Gasg
Net Bas Sample Volume (cu ft)
Vol
Vol
Wt.
Wt.

of Liquid Collected (ml)
of Liq & Std, Conds. (scf)
of Filter Particulate (ga)

D02 Concentration (by CEM)
€02 Conecentration (by CEN)
CO Concentration (by CEM)
N2 Concentration (by diff.)

Meter Initial Reading (cu ft)
Meter Final Reading (cu ft)

of Probe Wash Particulate (gm)
Wt of Combined Particulate (gm).

Perforned hy:
Test No./Types
Start/Stop Timet
SYMBOL VaLlue
(cale.)
0.357
0.8400
0.9900

N{d}
cip)
(alpha)

7.00

(theta)
Pih)
P{stack)

Via}
Videl
Viw std)
Mip)
%02

1 coz

% Co
% N2

B. HILL
801201535HS
'1535-1700

FIELD DATA AVERAGES
Avg Velocity Head (in H2D)

Avg Orifice Meter Reading (in H20)

»¥ Avg Stack Teaperature (degF)

Sample
Point

dClock {VelocityiOrifice

Time

{Head, dP!Meter,dH!
{(in H200 1 (in H20)

Stack
Temp
(degF)

Heter
(degF}

{SQRT (dP)

m

COOOCOCOT N BN MmO N &N -

+

SCCcosococouuiIII I UL LR L
ooooooooo.oooooooooo
QOO CO OO ™ rm A3 AN N N & et
DO OCOOCO VDOV OOTOO~~ T~

=
1.4500
1.4500
1.4500
1.4500
1.7000
1.7000
1.7000
1.7000
1.7000
1.6200
1.6200
1.6200
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

|
H
!
¢
!
{
t
{
!
H
{
]
!
{
{
i
{
i
i

170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0

0.4123
0.4123
0.4123
0.4123
0.4472
0.4472
0.4472
0.4472
0.4472
0.4399
0.4359
0.435%
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

om H cn e a o e mm A o S e AS m A mm e an mn e e A e

o A an o =" o = mm . o o -

o~
o

2.25

+

119.1600

2040.0

]
.
{
!
+
{
!
{
!
!
{
|
t
{
L
{
!
i
|
!
|
{
!
t
!
+
+
]
!

1281.0 ¢

5.1930

-Average Meter Teaperature (degfF)
Avg SORT (dP)
CALCULATED VALUES

Meter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry

Hol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (4)

Stack Gas STD Vol Flow (dscfm)
Actual Stack Gas Vol Flow (actm)

Particulate Leading, dry(gr/dscf)

dP(avg)
dH(avg)
T(s avg}

Ti{n avg)

Vin std)
B{uo)
Hid}
His)
P(s)

Vis avg)
X1

a(s)
aa)

C(s std)

Particulate Loading, €7% 02(mg/dsem)C(s std)
Particulate Loading, dry @ 7 % 02 (gr/dscf)

Particulate Emission Rate(lb/hr)

{
{
{
=
1
]
4
1
i
f
!
{
{
{
t
1
|
{
!
!
{
!
{
1
s
t
|

Elp}

930
1816
0.0108
63
0.0273

0.085
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" ISOKIKETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES
Avg Velocity Head (in H20)

Avg Orifice Heter Reading (in H20)

Avg Stack Teaperature (degF}
Average Heter Teaperature (degF}
Avg SART(dP)
CALCULATED VALUES

Heter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Mol., Wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Isokineticity (%)

Stack Bas STD Vol Flow (dsctm)

fictual Stack Bas Vol Flow (acfmi

Particulate Loading, dry(gr/dscf)

4P (avg)
dHlavg})
T(s avg)

T(n avg)

Vin std)
B(wo)
Kid)
H(s)
Pls}

Vis avg}
1
@(s)
B(a)

Cls std)

Particulate Loading, @7% 02{(ng/dsca)C(s std)
Particulate Loading, dry @ 7 ¥ 02 (gr/dscf)

{Particulate Emission Rate(lh/hr)

Plant: CRF Parforsed by: C.KING
Dates 01-2{-8871 Test Ho./Types E0121 124084571
Saaple Locations E-DUCT Start/Stop Timer 1240-15630
PARANKETER syHpoL VALYE
{calc.)
Hozzle Dianeter, Actual (in) N(d) 0.375
Pitot Tube Correction Factor cip) 0.8400
Bas Meter Correction Factor (alphal 0.9900
Stack (Duct) Disensions (in)s
Radius (if round) R 7.00
Length (if rectangular) L meemeees
Width (if rectangular) W mememee-
frea of Gtack (sq ft) Als) ( 1.07)
& of Sample Points ¥ 9
Total Bampling Tise (amin) (theta) ( 201.00 )
Barometric Pressure (in Hg!l Pb) 30,05
Stack Pressure (in H20) P(stack) ~0.080
Gas Meter Initial Reading (cu ft) 567.34
-Gas Meter Final Reading (cu ft) 734.69
Net Gas Sample Volume (cu ft) Vim) ( 167.36 )
Vol of Liquid Collected (ml) Vi{c) 2250.,0
Vol of Liq 8 5td. Conds. (scf} Viw std) (105,907 ) -
Ht. of Filter Particulate (gm} 0.0000
Ht. of Prohe Hash Particulate (gm) 0.0000
Wt of Coambined Particulate (gm) Hip} ( 0,0000 )
02 Concentration {by CEM} 402 16.06
€02 Concentration (by CEM) 4 £02 8.3t
C0 Concentration (by CEM) 4 co 0.0
N2 Concentration (by diff.!} % N2 ( 75.63 )
Sample | dClock iVelocityiOrifice { Stack ! Bas Meter  ISBRT(dP) |
Point | Tiae {Head, dPiHeter,dH! Temp i Temp ({degF)
| t(in H20){(in H20)! (degF} t in | out |
1 25 ! 0.25 1 2.1000 | féB.0 ! 1.0 ¢ 49,01 10,5000
21 25 | 0.25 { 2.1000 ¢ 168,01 90.0 ! 5.0 I 0.5000
3 25 1 0.25 1 2.1000 ¢ 148,0 ! 93.0 ¢ 70.0 i 0.5000
q | 25 4 0.25 1 2.1000 §  148.0 § 93,0 ¢ 70.0 ¢ 0.5000
4 ¢ 1§ 0.25 § 2.1000 ¢ 168,04 3.0 ¢ 70.0 ¢ 0.5000
41 15 4 0.25 § 2.1000 | 168.0 ¢ 93.0 { 70.0 { 0.5000
31 25 1 0.25 1 2.1000 } 148,01 93.0 ¢ 70.0 { 0.5000
21 25 ¢+ 0.25 ¢ 2.1000 | - 168,01 93,0 - 70.0 ¢ 0.5000
11 25 4 0.23 ! 1.,9000 { f6B.0 ! 93.0 1 70.0 ! 0.479%
04 0t 0.00 ¥ 0.0000 & 0.0 ¢ 0.0 | 0.0 { 0.0000
01 01 0.00 { 0.0000 § 0.0 5.0 1 - 0.0 1 0.0000
0 0t 0,00 { 0.0000 ¢ 0.0 | 0.0} 0.0 & 0.0000
0 0! 0.00 ! 0,0000 ! 0.0 | 0.0 1 0.0 1 0.0000
0! 0 ¢  0.00 ¢ 0.0000 ! 0.0 0.0 ¢ 0,0 § 0.0000
[ 0+f 0.00 § 0.0000 { 0.0 ¢ 0.0 1 0.0 { 0.0000
0! 04f 0,00 { 0.0000 ! 0.0 | 0.0 i 0.0 { 0.0000
0! 0! 0,00 { 0,0000 % 0.0 0.0 1 0.0 { 0,0000
[} 04 0,00 ! 0.0000 {§ 0.0¢ 0.0 0.0t 0.0000
0! [ Q.OO t 0.0000 ¢ 0.0 ! 0.0 ! 0.0 ¢ 0.0000
TOTALS ¢ 201 1 2,23 11B.7000 | 1512.0 | 802.0 ! &404.0 | 4.479%

E{p}

144.04
0.392
29.97
25.27
30.04
32.5
106. 4
1070
2085
0.0000
0

0.0000

0.000
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
- Plant: CRF Performad by C.KING R
Date: 01-21-88T2 Test No./Typer  E01211240MHST2 Avg Velocity Head (in H20) dflavgl = 0,250
Sample Location: EZDUCT Start/Stop Timer (240-1630
‘Qvg Orifice Meter Reading (in H20) dH(avg) = 2.100
PARAMETER SYMBOL VALUE -
(calc.) fivg Stack Teaperature (degF) T{s avg) = 168.0
Nozzle Diameter, Actual ({in) N(d) 0,357
Pitat Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(a avg) = 78.1
Gas Meter Correction Factor (alpha) 0.9%00 -
Stack (Duct) Disensions lin)s Avg SART(dP} . = 0,500
Radius (if round) ‘ R 7.00
. Length {if rectangular) L eememee- CALCULATED VALUES
Width (if rectangulari W e :
Area of Stack (sq ft) alsy « 1.07) - Weter Volume (std, cu. ft.} Via std) = 147.06
# of Sample Points : # 9 Stack Gas Water Vapor Proportion B(wa} = 0.406
Total Sampling Time (min) (theta) ( 201,00 )
Barometric Pressure (in Hg) Py 30.05 Mol. Wt., Stack Bas Dry H{d} = 2997
Stack Pressure (in H20!} Pi{stack) -0.080
Gas Heter Initial Reading (cu ft) 858.90 Hol. Wt., Stack Gas Wet His} = 25,11
Gas Meter Final Reading (cu ft} 1008.92
Net Gas Sample Voluame (cu ft) V() ¢ 150,02 ) Abs Stack Pressure (in Hg) Pis} = 30.04
Vol of Liquid Collected (ml} Vite) 2137.0 . Avg Stack Velocity (ft/sec) V(s avg) = 32.8
Vol of Liq @ Std. Conds. (scf) Viw std} (100.587 )
Wt, of Filter Particulate (gm) 0.0000 Isokineticity (4) - %1 = 106.9
Wt. of Probe Wash Particulate (gm) 0.0000
— Wt of Combined Particulate (gm) Hip) ( 0.0000 ) Stack Bas S5TD Vol Flow (dscfm) G{s} = 10583
Eﬂ 02 Concentration (by CEM} % 02 16,06 Actual Stack Gas Vol Flow (actm) aa) = 2101
£02 Concentrdtion (by CEM} % €02 8.31
€0 Concentration (by CEH) % Co 0.0 Particulate Loading, dry(gr/dscf} C(s std) = 0.0000
N2 Concentration (by diff.) % N2 { 75.63 ) Particulate Loading, @7% 02(mg/dsce)l(s std) = 0
Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.0000
Sample ! dClock !Velocity!Orifice | Stack | Bas Meter  {SQRT(dP) !
Point | Time (Head, dPiMeter,dH!{ Temp | Temp (degF) ! {Particulate Emission Rate(lb/hr) Efp} = 0.000
: H I(in H20)!(in H20}! (degF) | -in | out ! H -
+ LEEE + + + + + !
41 25 1 0.25 1 2.1000 ! 168.0 ! 41.0f 49.0 ! 0.5000 !
3 26 1 0.25 | 2.1000 § 1&8.0 ! 90.0 { &5.0 ¢ 0.5000 {
21 25 1 0,25 12,1000 t 168,01 93.0 % 70.0 1 0.5000 !
1 25 1 0.25 ¢ 2.1000 ! 168.0 ¢ 93.0%1 70.0 ¢ 0.5000 i
11 118 0.25 1 2.4000 1 168.0 ¢ 93.0%! 70.0 ¢ 0.5000 !
11 15 ¢+ 0.25 § 2.1000 ¢ 168,01 93.0! 70.0 { 0.5000
21 251 0,25t 2.1000 ! 148,01 93.0 1 70.0 % 0.5000 !
31 25+ 0.25 71 2.1000 ¢ 168.0 f  93.0 1 70.0 { 0.5000 !
41 25 1 0.25 1 2.1000 § 16B.0° !  93.01 70.0 % 0.5000 ¢
0 ¢ 0t 0.00 ! 0.0000 ! 0.0 ¢ 0.0 ! 0.0 § 0.0000 ¢
0! 01  0.00 ! 0.0000 ! 0.0 ¢ 0.0 | 0.0 ¢ 0.0000 1!
[ R 0 F 0,00 ! 0.0000 ! 0.0 0.0 1§ 0.0 § 0.0000 ¢
04 0+ 0.00 % 0.0000 ! 0.0 ¢ 0.0 4 0.0 ¢ 0.0000 !
04 0§ 0,00 .f-0.0000 } 0.0 ! 0.0 0.0 ¢ ©.0000 §
0! 01  0.00 1} 0.0000 ! 0.0 8 0.0 0.0 { 0.0000 !
01 0 {  0.00 ¢ 0.0000 ! 0.0 ¢ 0.0 1 0.0 ! 0.0000 ¢
0! 0t 0.00 i70.0000 ! 0.0 ¢ 0.0 | 0.0 §.0.0000 !
0! 6! 0.00 | 0.0000 ! “0,0 1 0.0} 0.0 ¢ 0.0000
[V ¢ f  0.00 { 0.0000 !} 0.0 ¢ 0.0 0.0 ¢ 0.0000
-+ + 4 3 4 . 4 4 1
- + + + 4 + + + t
TOTALS | 201 { 2,25 118.9000 't 1542.0 | 802.0 1 504,0 ! 4.5000 !
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180KINETIC PERFORNAKCE WORKGHEET AND PARTICULATE CALCULATIONS
S.HILL

60121124043

Plant: CRF
Date:r 01-21-88

Sample Location: STACK

PARAHETER

Nozzle Diasater, Actual (in}
Pitot Tube Correction Factor
Gas Meter Correction Factor
Stack (Duct) Disensions (in)s
Radius (if round)
Length (if rectangular)
Hidth (if rectangular}
Area of Stack (sq ft)

Perforaed by:
Test Ho./Types
Start/Stop Tiae:
SYMBOL VALUE
{calc.)
N(d) 0,357
Cip) 0.68400
(alpha) 0.9700
R 7.00
L ________
| tia]

1240~1345

FIELD DATA AVERAGES

fivg Velocity Head (in H20)
Avg-Orifice Meter Reading (in H20)
fvg Stack Teaperature (degF)

Average Heter Teaperature (degF}

Avg SORT(dP)
CALCULATED VALUES

Heter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Hol. Wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Isokineticity (¥}

Stack Bas STD Vol Flow (dscém)
Actual Stack Bas Vol Flow {(actm)

Particulate Loading, dry(gr/dscé)
Particulate Loading, &7% 02(ng/dsce)C(s std}

dPlavg)
di {avg}
T{s avgl

Tla avg}

Via std)
Blwo)
Hid)
His})
P{s)

V(s avg}
41

Q(s}
B(a}

Cls std)

Particulate Loading, dry & 7 % 02 (gr/dscf}

{
{Particulate Emission Rate(lb/br)

t of Sample Paints [ 12
Total Sampling Tise (min} (theta) ( 60.00)
Baroaetric Pressure {in Hg) pib) © 30,05
Stack Pressure {in H20} P(stack) -0.080
Gas Mater Initial Reading (cu ft) 985.89
Gas Meter Final Reading (cu ft) 1035.02
Net Gas Sample Voluae (cu ft) Via) ( 50.13)
Vol of Liquid Collected (ml) vl (e} 586.4
Yol of Lig @ Std. Conds. (scf) Viw std} ( 27.602 )
Ht. of Filter Particulate (ga) - 0.0100
Wt. of Probe Wash Particulate (gm} 0.0000
Wt of Combined-Particulate (gm) H{p) ( 0.0100 )
02 .Concentration (by CEM} % 02 16.06
€02 Concentration (by CEM} %4 €02 .31
€0 Concentration (by CEM) % co 0.0
N2 Concentration (by diff.) % N2 ( 75.63 )
Sample | dClock i{VelocityiOrifice | Stack Sas Meter  ISGRT(dP)
-Point | Time UHead, dPiMWeter ,dH! Temp | Temp (degF)
! ~ ilin H2011(in H20)1 (degF) | in 1 out |
Bl §¢ 0.28 1 2.3800 ¢ 170.06 ! S6.0 ¢ 47.0 1 0,522
21 §4  0.28 ¢ 2.3800 ¢ 170,01 49.0 ¢ 49.0 f 0.5292
31 51 0.28 12,3800 ! 170.0 ! BO.O ! 62,0 ! 0.5292
41 S1 -0.25 ¢ 2,1300 ! 170.0 1 86,0 1 55.0 { 0,5000
51 st 0,25 12,1300 ¢ 170.0 { 90,0 f 5%9.0 I 0.5000
6 i 51 0,251 2.1300 § 1700 t 92,0 { &i.0 { 0.5000
[ 5% 0,25 1 2.1300 ¢+ © 170.0 §  B6,0 ! 55.0 ¢ 0.5000
21 § 1 0.26 12,2100 ¢ 170,01 90.0 1 &0.0  0.5099
3 § 4 0,27 4 2.3000 § 170.0 1 95.0 % 6.0 1 0.519
4 51 0.26 % 2.2100 ¢ 170.0 ! 97.0 ¢ 49.0 § 0.5099
S 51 0.26 12,2100 § 170.0 | V70,0 1 90,5099
&1 F 1 0.27 1 2.3000 1 i76.0 % F5.0 1 7i.0 ¢ G.51%
0 o 0.00 { 0.0000 ! 0.0 § 0.0 ! 0.0 1 0.0000
0! 0t 0,00 ! 0.0000 ! 0.0 1§ 0.0 ¢ 0.0 § 0.0000
0! 0t 0.00 { 0.0000 ¢ 0.0 ¢ 0.0 ! 0.0 § 0.0000
01 01 0,00 §f 0.0000 ¢ 0.0 ¢ 0.0 0.0 ¢ 0.0000
-0t 0% 0.00 1! 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 1 0.0000
0! 0t 0.00 { 0.0000 ¢ 0.0 0.0 ¢ 0.0 1 0.0000
0y 0ot 0,00 { 0.0000 ¢ 0.0 % 0.0 0.0 ¢ 0.0000
TOTALS | ‘60 1 3.16 126,8900 t 2040.0 ! 1038.0°! 714.0 | 4.1564

i
{
{
I
{
!
!
i
i
t
]
$
{
i
§
t
H

Elp)

0.263
2.241
170.0

73.0

0,513

48,63
0.362
29.97
25.44
30.04
33.3
108.7.
1147
2137
0.0032
21
0.0090

0.031
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS © FIELD DATA AVERASES
Plant:y CRF Perforned byt C.KINB
Dates 1-27-89 Tast No./Types E01271133MMS Avg Velocity Head (in H20) dP (avg) = 0.218
Sample Location: E-DUCT Start/Stop Timer 1133-1550
Avg Orifice Meter Reading (in H20) dH(avg) = 1.835
PARAMETER SYMBOL VALUE )
(calc.) Avg Stack Temperature (degf) T(s avg) =  1468.0
Nozzle Diameter, Actual (in} N(d} 0.375 -
Pitot Tube Correction Factor cip} 0.8400 Average Meter Temperature (degF) Tim avg) = 85.4
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in}: Avg SQRT(dP) = 0.447
Radius (if round!} R i 7.00
Length (if rectangular) L eeeeene- ’ © CALCULATED VALUES
Width (if rectanqular) W mm——e—es
firea of Stack (sg ft) Als)  1.07) Meter Volume (std, cu. ft.) Vin std) = 177.39
% of Sample Points # 13 Stack Gas Water Vapor Proportion B(wo) = 0.358
Total Sampling Time (min) (theta) ( 233.00 )
Baraometric Pressure (in Hg) P(b) - 30,00 Mol. Wt., Stack Gas Dry M{d} =  29.55
Stack Pressure (in H20} P(stack} -~ -0.080
Gas Meter Initial Reading {(cu ft) 768.51 Mol. Wt., Stack Bas Het His} = 25,41
Gas Meter Final Reading (cu ft} 932.37
Net Bas Sample Volume (cu ft) Via) ( 183.85 ) Abs Stack Pressure (in Hg) P(s) = 29.99
Vol of Liquid Collected (aml) Vi(el 2103.3 Avg Stack Velocity (ft/sec) V(s avg) = 30.4
Vol of Liq @ Std. Conds. (scf) Viw std} ( 99.004 )
Wt. of Filter Particulate (gm) - 0.0000 Isokineticity (%) 41 = 100.4
Wt. of Probe Wash Particulate (gm} 0.0000
— Wt of Combined Particulate (gm) H(p} ( 06,0000 ) Stack Gas STD Vol Flow (dscfm) fQ{s} = 1085
N
(Xe) 02 Concentration (by CEM) %02 14,70 Actual Stack Bas Vel Flow (acfm) &8(a} = 1951
€02 Concentration (by CEM) 4 €02 6.03 -
€0 Concentration (by CEM) 4 co 0.0 Particulate Loading, dry(gr/dscf} C(s std} = 0.0000
N2 Concentration (by diff.) - % N2 ( 79.27 ) Particulate Loading, @€7% 02(mg/dscelC(s std) = 0
_ Particulate Loading, dry @ 7 ¥ 02 (gr/dscf) = 0,0000
Sample | dClock {VelocitylDrifice | Stack | Bas Meter  {SGRT(dP) |
Point | Time IHead, dPiMeter,dH! Temp {  Teap (degF} 1§ tParticulate Emission Rate(lb/hr) Elp) = 0.000
| tlin H20) 1lin H20)! (degF) §  in | out ! -
3 1 'y 3 & < + 13
- h ¥ T T v T 3
T4 | 25 1 0.20 ¢ 1.4B00 t 146B.0 1| 43,0 ! 57.0 § 0.4472 |
3 25t 0.25 § 2,1000 { 148.0 ! 103.0 { 48,0 § 0.5000 |
21 25 1 0.25 1 2.1000 t  148,0 ! 110.0 t 80.0 ! 0.5000 |
1 81 0.25 1 2,1000 | 148.0 ¢ 116.0 ¢ "80.0 | 0,5000 ¢
| 17 ¢ 0.25 1 2.1000 | 168,01 1$10,0 ¢ 80.0 { 0.5000 {
RG41 121 0,25 1 2.1000 ¢ 168.0 {. 90.0 ¢! 80,0 { 0.5000 !
41 131 0,19 § 1.6000 ¢ 168.0 { 90.0 ! 80.0 { 0.4359 !
4 4 121 0,20 ! 1.6800 ¢ 168.0 ¢ 90,0 ¢ 80.0 ! 0.4472 |
3 T25 1 0,20 f 1.6800 ! 168,01  90.0 ! - 80.0 ! 0.4472 !
2t 25 1 0.20 { 1.6800 ! 148,0 ¢ 90,0 ! 80.0 ! 0.4472 |
1 S4 0.20 1 1.6800 § 168.0 1 90.0 1 80.0 ! 0.4472 ¢
11 20 8 0.20 t 1.6800 ¢ f48.0 ¢ 90.0 ¢ BO.0 { 0,4472
4 | 201 0.20 ! 1.,6800 ! 16B.0 F 90.0 § 80.0 i 0.4472 !
01 o0& - 0.00 1 0.0000 ! 0.0 4 0.0 ¢ 0.0 ¢ 0.0000 ¢
01 01 0.00 { 0.0000 | 0.0 ¢ 0.0 1 0.0 § 0.0000 {
[} 0 f{ 0.00 { 0.0000 ¢ 0.0 ¢ 0.0 % 0.0 §{ 0.0000
[ 0t 0,001 0.0000 1 0.0 | 0.0 1 0.0 ¥ 0.0000 |
0 ¢ 01 0,00 f 0,0000 ¢ 0.0 | 0.0 4 0.0 ¢ 0.0000
0 01 - 0.00 ¢ 0.0000 | 0.0 § 0.0 | 0.0 { 0.0000 |
$mo + + + + + + !
TOTALS | 233 1 72,84 123.8600 ¢ 21B4.0 ¢ 1216,0 | 1005.0 | 4.0464 !
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ISOKINETIC PERFORNANCE WORKGHEET AND PARTICULATE CALCULATIOHS

FIELD DATA AVERAGES

Avg Velocity Head (in H20)
Avg Qrifice Heter feading (in H20)
Avg Stack Teaperature (degf)

Average Heter Teaperature (degF)

Avg SORT(dP)
CALCULATED VALUES

Heter Voluae (std, cu. ft.}
Stack Bas Water Vapor Proportion
Hol. Wt., Stack Bas Dry

Mol. Wt., Stack Gas Het

fAbs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Isokineticity (%)

Stack Bas STD Vol Flow (dsctm)
Actual Stack Gas Vol Flow (actfm)

Particulate Loading, dry{gr/dscf)

dP (avg)
dHlavg)
T(s avg)
Tis avg)

Via std)
B(wo)
Kid)
His)
Pls)

V(s avg)

41

B(s})
g{a)

C(s std}

Particulate Loading, &7% 02(mg/dscalC(s std)
Particulate Loading, dry 8 7 X 02 (gr/dscf)

{Particulate Emission Rate(lh/hr)

Plant: CRF Perforaed by: B.HILL
Date: 1-27-88 Test Ho./Types 601271 13SHN5
Gample Location: STACK Start/Stop Timet 1135-1408
PARAMETER SYMBOL VALUE
(calc.)
Hozzle Dianeter, Actual (in) H(d) 0.375
Pitot Tube Correction Factor cip 0.8400
Gas Heter Correction Factor (alphal 1.0000
gtack (Duct) Dimensions (in}:
Radius (if round) R 7.00
Length (if rectangular) L ememmea-
Hidth (if rectangular} W memeeee-
Area of Stack (sq ft) als) ( 1,07 )
% of Sample Points # 13
Total Sampling Time (ain) (theta) ( 261.00 )
Barometric Pressure lin Hgl P(b) 30.00
Stack Pressure (in H20} Pistack) -0.080
gas Weter Initial Reading (cu §t) 608, 49
Gas Meter Final Reading (cu €t) 778.51
Net Gas Sasple Volume (cu ft} Vi) ( 170.03 )
Vol of Liquid Collected (ml} V1(c) 2428.4
Vol of Liq @& Std. Conds. {(scf} Viw std) (114.306 )
Wt. of Filter Particulate (gae} T 0.0000
Ht. of Probe Hash Particulate (ga) 0.0000
Ht of Combined Particulate (gm) Hip} { 0.0000 )
02 Concentration (by CEN) 102 14,70
€02 Concentration (by CE¥) 4 co2 6.03
€0- Concentration (by CEH) ico 0.0
N2 Concentration (hy diff.} % N2 ( 79.27 )
Sample | dClock !Velocity!Orifice | Stack | Gas Heter {SORT (dP)
Point | Time [Head, dP{Heter ,dH{ Teap t{ Temp (degF)} |
H I¢in H20)1(in H20)! (degF) | dia | out !
s1d 20 ¢ 0.15 § 1.2000 170.0 ¢ 53.0 ! 53.0 t 0.3873
2! 20 | 0.15 t 1.2000 | 170.0 § 80,0 60.0 ! 0,3873
3t 20 ¢ 0.17 t 1.3600 | 170.0 ! 3.0 ¢ 72.0 | 0.4123
4 { 20 | 0.1% | 1.5200 ! 170.0 !} 97.0 ¢ 76.0 ¢ 0.4359
St 20 ¢ 0.19 § 1.5200 | 170.0 { 82.0 ¢ 81.0 { 0.4359
) 20 0.17 § 1.3600 ¢ 170.0 | 98,0 ¢ 81.0 ¢ 0.4123
Ni ot 20 ¢ 0.17 1 1.3400 ¢ 170.0 | 89.0 ¢ 81.0 { 0,4123
24 20 0.17 | 1.3600 | 170.0 ! 98.0 81.0 §{ 0.4123
3t 20 ¢ 0.17 t 1.3600 ! 170.0 | 9.0 i 8{.0 I 0.4123
4 | 20 ! 06.17 | 1.3600 ¢ 170.0 | 101.0 ¢ 82.0 | 0.4123
S 34 0.17 + 1.3600 | | 170.0 ! 99.0 ¢ 83.0 ¢ 0.4123
St 20 ¢ 0.15 ¢ 1,2000 ¢ 7 170.0 ! 99.0 § 83.0 { 0.3873
61 38 & 0.15 { 1,2000 { 170.0 | 98.0 | 83.0 ¢ 0.3873
[ ] [ 0.00 { 0.0000 ! 0.0 i 0.0 0.0 ¢ 0.0000
[ 0f 0,001 0,0000 ¢ 0.0 ! 0.0 ¢ 0.0 | 0.0000
o 0 0.060 { 0,0000 | 0.0 ! 0.0 0.0 ¢ 0.0000
[V ) U] 0.00 { 0,0000 ! 0.0 ! 0.0 1 0.0t 0.0000
[ 0t 0.00 § 0.0000 1 0.0 0.0 1§ 0.0 ¢ 0.0000
0! (V] 0.00 { 0.0000 ! 0.0 ¢ 0.0 ¢ 0.0 t 0.0000
TOTALS ¢ 261 1 2,17 §17.3600 | 2210.0 | 1186.0 1 997.0 ! 15.3071

Elp)

0.187
1.335
170.9

84.0

0.408

165.96
0.408
29.55
24.84

29.99

10351 - -

860
1729
0.0000
0
0.0000

0.000
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERABES

Avg Velacity Head (in H20)
Avg‘ﬂrifice Heter Reading (in H20)
Avg Stack Teaperature (degf)

Average Meter Temperature (degF)

Avg SQRT(dP)

CALCULATED VALUES

iParticulate Erission Rate(lb/hr)

Plant: CRF Performed by: L. KING
Dates 1-27-88 Test No./Type: E01271139K5
Sample Location: E-DUCT Start/Stop Time: 1139-1247
PARAMETER SYMBOL VALUE
(cale.)
Nozzle Diameter, Actual (in) N(d) 0.375
Pitot Tube Correction Factor Cip 0.8400
Bas Meter Correction Factor (alpha) 0.%9900
-Stack (Duct) Dimensions (in):
Radius (if round) R 7.00
Length (if rectangular) L e
Width (if rectangular! L bt
Area of Stack (sq $t) Afs) « 1,071
% of Sample Points L 14
Total Sampling Time (min} (theta) ( 44,00 )
Barometric Pressure (in Hg) P (b} 30.00
Stack Pressure (in H20) P(stack) -0.080
Bas Heter Initial Reading (cu €t) 86.11
Bas Meter Final Reading (cu ft) 130.78
Net Gas Sample Volume (cu $t) Vim) ( 44.67 )
Vol of Liquid Collected (ml) Vi(c) 5931.9
Vel of Liq @ Std. Conds. (scf) Viw std} ( 25.038 )
Ht, of Filter Particulate (gm) ' 0.0150
Wi, of Probe Wash Particulate (gm) 0.0000
Wt of Coabined Particulate (gm) Hip} ( 0.0150 )
02 Concentration (by CEM} %L 02 14,70
C02 Concentration (by CEM) % Go2 6,03
£0 Concentration (by CEM) 1c0 0.0
N2 Concentration {by diff.) L N2 ( 79.27 )
Sample | dClock VelocityiOrifice | Stack | Gas Meter 18QRT(dP} 1
Paint | ‘Time {Head, dP[Meter dHt Teap H Temp (degF)
! .(xn H20)'(1n H20)' (degF) 4 in i out H
EL § 41 0.20 | 1.6B00 ¢ 168.0 o 83.0 ¢ 57.0 ¢ 0.4472
2 ¢ 41 0,20 ¢ 1.6800 | 148.0 {  79.0.! 58.0 ! 0.4472
3 41 0.20 ! 1,6B00 ! 168.0 t81,0F 58.0 1 0.4472
4} 41 0.20 ¢ 1.6800 ¢ 148.0 1 82,0 ¢ 59.0 | 0.4472
5 i 41 0.20 1 1.6800 | 168.0 ! B85.0 ! 41.0 ! 0.4472
& ! 41 0,20 % 1.6800 |  148,0 § 89,0 ! 45.0 ! 0.4472
71 41 0,20 | 1,4B00 ¢ 168 01 90,01 &5.0 1 0.4472
g 41 0,20 § 1.6800 ¢ 168.0 ! . 90.0 ! 45.0 | 0.4472
11 4 ¢ 0.20 ¢ 1.4B00 ! 168 01 90,01 &5.0 1% 0.4472
2 A4t 0.20 § 1.6B00 | 168.0 ¢ 94,0 ! 81.0 ! 0.4472
3 48 0,20 1 1.6800 | 168.0 | 101.0 !. 83.0 | 0.4472
4 41 0.20 1§ 1.6800 1 16B.0 ! 101.0 ! 83.0 ! 0.4472
51 4t 0,20 P 1.4B00 t  14B.0 | 101.0 ! 83.0 | 0.4472
[ 41 0,20 1 1.6800 | 168.0 ! 101.0 { 83,0 ! 0.4472
74 41 0.20 ! 1.6800 | 14B.0 ! 101.0 | 83.0 | 0.4472
g ! 41 0,20 ¢ 1.6800 +  168.0 | 101.0 | B83.0 ! 0.4472
01 01 06,00 i 0.0000 ! 0.0 § 0.0t 0.0 I 0.0000
0! 0! 0.00 { 0.,0000 ! 0.0 ! 0.0 ¢ 0.0 ¢ 0.0000
0 01 0.00 { 0.0000 § 0.0 F 0.0 ¢ 0.0 ¢ 0.0000
I 64 | 3,20 126.8800 i 26B8.0 | 1451.0 | 1132.0 | 7.1554

Heter Volume (std, cu. ft.)
Stack Bas Water Vapor Proportion
Hol. Wt., Stack Bas Dry

Mal. Wt., Stack Bas Wet

Rbs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Isakinsticity (Z)

Stack Gas STD Vol Flow (dscém)
Actual Stack Gas Vol Flow (acfm)

Particulate Loading, dry(gr/dsc#)

dP (avg)
dH(avg)
Tls avg)

T{s avg}

Via std)
B(wol
H{d)
K(s)
P(s)

V(s avg)
%1

Qis}
Aal

Cis std)

Particulate Loading, 87% 02(mg/dscmiC(s std)
Particulate Loading, dry € 7 4 02 (gr/dsct) -

E(p)

nouwn Hi

L

43.44
0.366
29.55

25.33

i002
1873
0.0053
27
0.0118

0.044




FESEITSEIASANBINSIORSSSBARNANS

1SOKINETIC PERFORMANCE KORKSHEET AMD PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: CRF Perforaed byt 6. HILL
Date: 1-27-88 Test No./Types 80127114545 Avg Velocity Head (in H2D) dPlavg) = 0.1561
Sasple Location: STACK Start/Stop Tise: 1145-1250
fivg Orifice Meter Reading (in H20) dHlavg} = 1.380
PARANETER SYHBOL VALUE
{calc.) Avg Stack Teaperature (degF) Tis avg) = 170.0
Hozzle Diameter, Actual (in} N{d} 0.375
Pitot Tube Correction Factor cip) 0.8400 Average Heter Teaperature (degF} T(a avg) = B81.7
Gas Heter Correction Factor (alphal 0.9700
Stack (Duct) Dimensions (in}: Avg SORT(dP) = 0.401
Radius (if round) R 7.00
Length (if rectangular) L v mesasem- CALCULATED VALUES
Hidth (if rectangular) |
firea of Stack (sq ft} Als) ( 1.07) Heter Volume (std, cu. ft.) Via std) = 39,62
¢ of Sanple Points ¥ 12 Stack Bas Water Vapor Proportion B{wo} = 0.321
Total Saapling Time (ain) (theta) ( 60.00)
Barometric Pressure (in Hg) P(b) 30.00 Hol. Ht., Stack Gas Dry Hd) = 29.55
Stack Pressure (in H20) P{stack} -0.080
Gas Heter Initial Reading (cu ft) : 122,02 Mol. Wt., Stack Gas Het His} = 25,64
Gas Meter Final Reading (cu ft} 163.49
Net Bas Sample Velume (cu £t} Vin) ( 41.67 ) Abs Stack Pressure (in Ha} Pls) = 29.99
Yol of Liquid Collected (ml} V1 (c) 398.6 Avg Stack Velocity (ft/secl Vi{s avg} = 26.0
- - - Vol of Lig @ Std. Conds. (scf). - VW std) ( 18,764 ) .
Wt. of Filter Particulate (gm) 0,0088 Isokineticity (%) ) ) 11 = 7.0
Wt. of Probe Wash Particulate (gm) 0.0100 '
— Wt of Combined Particulate (ge} H{p} ( 0,0188 ) Stack Gas SYD Vol Flow (dscfa) Q(s} = 949
~
N 02 Concentration (by CEM} %02 14.70 Actual Stack Gas Vol Flow (acém) 0{al = 1665
£02 Concentration (by CEM) %4 €02 6.03
€0 Concentration (by CEM) % Cco 0.0 particulate Loading, dry{gr/dscf} Cls std) = 0.0073
N2 Concentration (by diff.) % N2 ( 79.27 ) Particulate Loading, &7% 02(mg/dsce)C{s std} = 37
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0163
Sample { dClock IVelocityiOrifice ! Stack Gas Meter  {SORT{(dP) |
Teap (degF) iParticulate Eaission Rate(lb/hr} E(p) = 0,040

!
Point ¢ Tiame (Head, dPiMeter,dHi Teap
i

{
{ i
Plin H20)!(in H20){ (degF) 1 in { out i H
+ + + + + + {
EL | 51 0.15 1 1.3000 ! 170.0 ¢ 55,0 ¢ 54,01 0.3873 !
21 541 0.15 ¢ 1.3000 ¢ 170.0 1§ 73.0 ¢ 54.0 ¢ 0.3873 ¢
3 § 1 0.45 1 1.3000 ! 170.0 | 82.0 ! 56,01 0.3873 !
4 i St 0.17 } 1,4500 | 170.0 ¢ 88.0 ¢ 59.0 { 0.4123 1
St St 0.7 1 1.4500 ! 170.0 { 97.0 ! &3.0 ! 0.4123 %
6 1 §41 0,17 ! 1,4500 170.0 ¢ 100.0 } 49,0 | 0.4123 1
1 S8 0.17 | 1.4500 ¢ 176.0 | 88.0 ¢ 43.0 ¢ 0.4123
21 51 0.15 § 1.3000 ¢ 170.0 ¢ 106.0 ¢ Bi.0 ¢ 0.3873 1
3 51 0.15 t 1.3000 170.0 | 105.0 ! 83.0 1 0.3873 |
n & i 51 0,16 1 1.3600 ! 170,0 + 106.0 ! 85.0 ¢ 0.4000 i
3 i 5% 0.47 1 1.4500 1 170,01 109,06 ! 88,0} 0.8123 |
- &1 5§41 0.17 | 1.4500 ¢ 170.0 ¢ 109.0 ! 88.0 1 0.4123 1
[ 0! 0,00t 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 1 0.0000 !
01 0! 0,00 { 0.0000 ! 0.0 0.0 ¢ 0.0 ¢ 0.0000 ¢
[ 04 0.00 f 0.0000 ! 0.0 ¢ 0.0 0.0 § 0.0000 !
0t 0! 0,00 ! 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 { 0.0000 !
0! 0  0.00 ¢ 0.0000 ! 0.0 | 0.0t 0.0 ¢ 0,0000 !}
[V 0! 0,00 ¢ 0.0000 ¢ 0.0 ¢ 0.0 !} 0.0 ¢ 0.0000 i
[} 0! 0.00 1 0.0000 ! 0.0 ¢ 0.0 !} 0.0 ¢ 0.0000 ¢
re 4. $ 3+ 'y 3 e 1
+ + ¥ + + + + '
TOTALS ¢ 60 | 1.93 116.5600 ! 2040.0 | 1118.0 1 B843.0 | 4.8104 ¢




EEFERRERERRERAU R RARERRRERERERE

ISOKINETIC PERFORMANCE NORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERABES

Plantt CRF Performed byt . C.KING
Date: 1-29-88 . Test No./Type: E01291153M45 Avg Velocity Head {(in H20) dPfavg) =  0.304
Sample Locationt E~DUCT Start/Btop Time: [153-1447 .
Avg Orifice Heter Reading (in H20) dHlavg) = 2.571
PARAMETER SYMBOL VALUE
: (calc.) Avg Stack Teaperature (degf) Tis avg) = 169.0
Nozzle Diameter, Actual (in) N(d} 0.375
Pitot Tube Correction Factor - Cip) 0.8400 Average Meter Temperature (degF) Tim. avg) = 98.1
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions {in): Avg SORT (dP) = 0,552
Radius (if round) R 7.00
Length (if rectangular) L ememeean CALCULATED VALUES
Width (if rectangular) L )
Arza of Stack (sq ft) Als)  1.07 ) Heter Volume (std, cu. ft.) Vim std) = 1460.75
# of Sample Points # 7 Stack Gas Water Vapor Proportion B(wo) = 0.312
Total Sampling Yise (ain) (theta) ( 147,00 408"
Barometric Pressure (in Hg) P(b) 30.00 - Mal. Wt., Stack Bas Dry H(d} = 29.32
Stack Pressure (in H20) P{stack) -0.080
Gas Meter Initial Reading (cu t) 943.80 Hol. Wt., Stack Bas Wet His) = 285.79
Bas Meter Final Reading (cu ft} 1133.96
Net Bas Saaple Volume (cu $t) Via} ( 170,16 ) Abs Stack Pressure (in Hg) P(s) = 29.99
Vol of Liquid Collected (ml} Vi(c) 1550.5 fvg Stack Velocity (ft/sec) V(s avg) = 35.8
Vol of Liq & Std. Conds. (scé) Viw std) ( 72,983 )
Ht. of Filter Particulate (ga) 0.0000 Isokineticity (%) ‘1 = 101.2
Wt. of Probe Wash Particulate (gm} 0.0000
[y Wt of Combined Particulate (ga) Mip) ( 6.0000 ) Stack Gas STD Vol Flow (dscfm) f(s} = 1327
~J
w 802 Concentration (by CEM} % 02 13.94 Actual Stack Gas Vol Flow (acfm} Q(a) = 2294
€02 Concentration (by CEW) % o2 4.79
€0 Concentration (by CEM) 4 Cco 0.0 Particulate Loading, dry(gr/dscf} C(s std) = 0,0000
N2 Concentration (hy diff.} % N2 ( 81.30 ) Particulate Loading, €7% 02(ng/dsce)C{s std) = ]
Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.0000
Sample | dClock !VelocityiOrifice I Stack | Gas Meter  {S@RT(dP) |
Point | Time [IHead, dPiMeter,dH! Temp | Temp (degF) | IParticulate Esission Rate(lb/hr) Elp) = 0,000
| t{in H200!(in H20)! (degF) | in § out ! H :
3 & FR " Y 3 3 1
+ + + + + + + H
T4 | 25t 0,351 2.9000 | 149.0 ¢ 70.0 | &4.0 | 0.5916 |
3 25 1 0.31 | 2.6000 | 1569.0 ¢ 110.0 ! 90.0 ! 0.5568 |
2! 25 1 0.28 1 2,4000 i 169.0 | 110.0 | 90.0 | 0.5292 !
11 25 & 0.31 F 2,6000 ¢ 169.0 ¢ 110.0 {  90.0 ! 0.5548 !
RS11 25+ 0,27 | 2.3000 | 169.0 ¢ 115.0 ! 9B.0 ! 0.5196 !
24 25 1 0.35 [ 2.9000 | 169.0 ! 115.0 ¢ 98,0 ! 0.5914 !
3t 171 0.27 1 2,3000 ¢+ 169.0 ! 115.0 { 98.0 ! 0.5(96 !
[ 0t 0,00 ¢ 0.0000 ! 0.0 1§ 0.0 ¢ 0.0 § 0.0000 !}
[ 0L 0.00 ¢t 0,0000 ¢ 0.0 ¥ 0.0 0.0 { 0,0000
[} 01 0,00 t 0.0000 | 0.0 0.0 0.0 { 0.0000 |
0t 04 0,00 0.0000 0.0 !} 0.0 ¢ 0.0 ¢ 0.0000 |
0t 01 0.00 § 0,0000 | 0.0 ¢ 0.0 ¢ 0.0 1 0.0000 ¢
[ 01 0.00 ¢ 0.0000 ! 0.0 ¢ 0.0 | 0.0 § 0.0000 ¢
0 0.t  0.00 { 60,0000 ! 0.0 ¥ 0.0 ! 0.0 § 0.0000 ¢
[ 01 0.00 ! 0.0000 0.0 ! 0.0 ¢ 0.0 § 0.0000 ¢
[ 61 0,00 { 0.0000 ! 0.0 ¢ 0.0 ¢ 0.0 1 0.0000 ¢
0 i 0t 0.00:! 0.0000 ! 0.0 0.0 6.0 | 0.0000 !
[ 38] 0-t  0.00 ¢ 0,0000: ! 0.0 ¢ 0.0 0.0 t 0,0000
(] 0 &  0.00 { 0.0000 0.0 1 - 0.0} 0.0 1 0.0000 ¢
+ + + + + + + i
TOTALS 167 t  2.14 118.0000 | £1B3.0 f 745.0 ! 628.0 { 3.845% |
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§SOKINETIC PERFORKANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES
Plant:s CRF Perforaed by: 6. HILL
Date: 1-29-88 Test No./Type: §01291 15515 Avg Velocity Head (in H20) dPlavgl = 0,337
Sample Location: STACK Start/Stop Time: 1155-1500
Avg Orifice Heter Reading (in H20) dH(avg) = 2,693
PARAHETER SYHBOL VALUE
(cales) Avg Stack Temperature (degF) T(s avg) = 170.0
Nozzle Dianeter, Actual {in) N(d) 0.357
Pitot Tube Correction Factor Ctp) 0.8400 Average Heter Teaperature (degF) Tin avg) = 94.3
Bas Heter Correction Factor {alphal 1.0000
Stack (Duct) Dimensions (in): fivg SORT(dP) = 0,580
Radius (if round) R 7.00
Length (if rectangular) L mmmemeee CALCULATED VALUES
Width (if rectangular) L by
Area of Stack (sq ft) Als) ¢ 1.07 ) Heter Volume (std, cu. ft.) Via std) = 143.38
# of Sample Points L 9 Stack Gas Water Vapor Proportion B(wo} = 0.332
Total Sampling Time (min) (theta) ( 180.00 )
Barometric Pressure (in Hg) P (b} 30.00 Hol, Wt., Stack Gas Dry H{d) = 29.32
Stack Pressure (in H20) Pistack) ~0.080
Bas Meter Initial Reading (cu ft} 800.88 Mol. Wt., Stack Bas Wet His} = 25.57
Bas Meter Final Reading (cu ft} 970.90
Net Bas Sample Volume (cu ft) Vim) ( 170,02 ) Abs Stack Pressure (in Hg) Pls) = 29.99
2 Vol of Liquid Collected (ml) Vile) 1721.3 Avg Stack Velocity (ft/sec) Vis avg) = 37.8
Vol of Lig 8 S5td. Conds. (sc#) Viw std} ( 81.023 ) .
Ht. of Filter Particulate (gm) 0.0000 Isakineticity (%} 4T = 102.7
Wt. of Probe Wash Particulate (gm} 0.0000
: Wt of Combined Particulate (gm} Hip) € 0.0000 } Stack Bas STD Vol Flow {(dscfam) a{s} = 1360
e 02 Concentration (by CEM} % 02 13.9¢ Actual Stack Gas Vol Flow {acfm) Q(a) = 2422
€02 Concentration (by CEM) 4 €02 4,79 ’
€0 Concentration {by CEN) 4 Co 0.0 Particulate Loading, dry(gr/dscf) C(s std} = 0.0000
N2 Concentration (by diff.) 7 N2 ( 81.30) Particulate Loading, @7% 02(ng/dsca)C(s std)} = 0
Particulate Loading, dry @ 7 % 02 (gr/dscé} = 0.0000
Gample ! dClock iVelocityiOrifice | Stack ! Gas Meter {SART(dP) .
Point | Time IHead, dPiHeter,dH! Temp {  Teap (degF) ! tParticulate Emission Rate(lb/hr) E(p) = 0.000 t
{ I{in H20)i(in H20)}! (degF) !} in ! out | H
+ + + + + + + i
si i 20 1 0.33 1 2.4400 ¢ 170.0 ¢ 81,0 ! 67,0t 0.5745 i
24 20 ¢ 0.35 { 2.8000 ¢ 170.0 ¢ 105.0 ¢ 75.0 ¢ 0.5916 1
3! 20 ¢ 0.35 { 2.8000 ! 170.0 § 110.0 1 81.0 1 0.591&4 !
L 20 ¢} 0.34 % 2.7200 1 170.0 ! 11,0 ¢ 85.0 ! 0.5831 i
5 20 4 0.35 ! 2.,8000 { 170.0 | 16,0 ¢ B89.0 | 10,5916 ¢
_ &1 20 % 0.35 ! 2.8000 } 170.0 ! 116.0 !} 90,0 ! 10,5916 |
N § 20 { 0,34 { 2.7200 ! (70,0 ! 85.0 ¢ 80.0 % 0.5831 |
24 20 1 0.31 f 2.4800 ! 170.0 ! 13,0 ¢t 91,0 ¢ 0.5568 !
- 3t 20 ¢ 0.31 { 2.4800 § 170.0 ! 12,0 ! 91,0 1 0.5568 !
0 0t T0.00 ¢ 0.0000 ¢ 0.0 ¢ 0.0 1§ 0.0 | 0.0000 ¢
0t 04 0.00 ! 0.0000 1} 0.0 | 0.0 1§ 0.0 | 0.0000 ¥
04 0§ 0.00 ! 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 § 0.0000 ¢
[V 0! 0.00 § 0.0000 ! 0.0 ¢ 0.0 1 0,0 ¢ 0.0000 {
0 i 04 0.00 t 0.0000 ! 0.0 ¢ 0.0 1 0.0 1 0.0000 ¢
0 i (V] 0.00 | 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0t 0.0000 i
04 0 - 0.00 ! 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 ¢ 0.0000 {
0! 0 0.00 { 0.0000 ! 0.0 0.0 0.0 ¢ 0.0000 | .
0t [V 0.00 { 0.0000 ! 0.0 i 0.0 4 0.0 ¢ 0.0000 ¢
0! [ 0.00 { 0.0000 ! 0.0 | 0.0 ¢ 0.0 { 0.0000 ¢
+ + + + + + + {
TOTALS | 180 3.03 124.2400 ¢ 1530.0 ! 949.0 { 749.0 i 5.220& ¢




RREEERRRNRRCRRERRRRERRARRRZRERE
- IGOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plantt CRF Performed by: €. KING
Date: 1-29-88 Test No./Type: E01291305KS Avg Velacity Head (in H20) dP{avg) = 0.310
Sample Location: E-DUCT Gtart/Stop Timer 1305-1409 ‘
) Avg Orifice Heter Readinmg (in H20) dlitavg) = 2,600
PARAMETER SYMBOL VALUE
. (calc.) Avg Stack Temperature (degF) Tis avg)l = 149.0
Nozzle Diameter, Actual (in) N{d) 0.357
Pitot Tube Lorrection Factor o Cipy 0,.8400 Average Meter Temperature (degF) Tim avg) = 105.3
Gas Meter Correction Factor {alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SERT(dP) = 0,557
Radius (if round} R 7.00
Length (if rectangular) [ S aututled CALCULATED VALUES
Width (if rectangular) W memeeee-
frea of Stack (sq ft) Als} ( 1.07 ) Meter Voluse (std, cu. ft.) Vian std)} = 51.49
# of Sample Points ) # 1é ‘Stack Gas Water Vapor Proportion B(wo} = 0.349
Total Sampling Tise (min} (theta} ( 64.00 )
Barometric Pressare {in Hg) P(b} 30,00 Mol, Wt., Stack Bas Dry H(d} = 29,32
Stack Pressure (in H20}) P{stack) -0.080 )
Gas Meter Initial Reading (cu %) 159.01 Wol. Wt., Stack Bas Wet His) = 25.38
Gas Meter Final Reading (cu ft) 214,22
Net Gas Sample Voluee (cu t) Vim) ( §5.21 ) Abs Stack Pressure (in Hg) P(s) = 29.99
Vol of Liquid Collected (ml) Viic) 585.4 Avg Stack Velocity (ft/sec) Vis avg) = 36.3
Vol of Lig & Gtd. Conds. (scf) Viw std) ( 27.654 )
Ht. of Filter Particulate (gm) 0.0177 Isokineticity (¥} 41 = 96.9
Wt. of Probe Wash Particulate (gm} 0.0100
— Wt of Combined Particulate (ga} Hip} ( 0.0277 ) Stack Gas STD Vol Flow (dsctm) 8(s) = 1278
~
o1 02 Concentration (hy CEM) 102 13.91 Actual Stack Gas Vol Flow (acfm} A{al = 2331
£02 Concentration (by CEM) 4 .02 4.79
€0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.0083
N2 Concentration. (hy difé.) i N2 ( 81.30) Particulate Loading, @7% 02(mng/dsem)}Cis std) = 38
i Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0144
Sample | dClock !VelocitylOrifice | Stack | Bas Meter  ISQRT(dP) |
Point | Time (Head, dPiMeter,dH! Teap { Teap (degF} | tParticulate Emissian Rate(lb/hr) E{p} = 0.091
- § f{in H20)}!(in H20)! (degF) | in | out | { "
+ + + + + + o !
Ei ! 41 0.31 12,6000 ¢ 169,01 80,01 73.01! 0.5548 !¢
21 41 0.31 ¢ 2.4000 § 149.0 ¢t 90.0 ! 80.0 | 0.5568
3t &1 0.3 12,6000 169,01 100.0 ¢ 92,0 | 0.5568 |
4} 41 0.31 1 2.6000 § 169.0 ¢ 1i0.0 § 94.0 } 0.5548 !
St 41 0.31 ¢ 2,6000 f 16%9.0 1 120.0 ! 10£{.0 ! 0.5568 |
& 41 0,31 1 2.6000 1 169.0 ¢ 120.0 | 101.0 ! 0.5548 |
71 41 0.31 1 2.6000 ¢ 149.0 1 120.0 ! 10t.0 ! 0.5568 |
8t 41 0,31 12,6000 & 149.0 ¢t 120.0 ¢ 101,0 | 0.5568 |
| 41 0.31 f 2.6000 1 169.0 ! 120.0 ! 10i.0 } 0.5568 |
21 41 0.31 1 2.6000 1 169.0 ! 120.0 ! 101.0 ¢ 0.5568
31 4 1 0.35 f 2.6000 1 149.0 t 120.0 ! 101.0 { 0.5548 !
4§ . 4t 0.31 1 2.6000 ¢ 169.0 ¢ 120.0 §{ 101.0 ! 0.5568 !
St 41 0.31 § 2.6000 1 149.0 ¢ 120.0 { 101.0 t 0.5548 |
& | 41 0.31 t 2.6000 f 169.0 ' 120.0 { 101.,0 | 0.556B |
71 41 0.31 1 2.6000 ¢ 149.0 | 120.0 ¢ $04.0 { 0.5548 |
81 44 0,31 12,6000 f 169.0 | 120.0 | 101.0 ! 0.5568 |
[} 0t 0,00 § 0,0000 0.0 ! 6.0 ! 0.0 0.0000 !}
0t 0t 0.00 ! 0.0000 | 0.0 4 0.0 0.0 | 0.0000 ¢
01 0+ 0.00 § 0.0000 ! 0.0 § 0.0 | 0.0 | 0.0000 {
TOTALS | 64 1 4,96 141,6000 | 2704,0 { 1820.0 | 1551,0 t 8.9084 i
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ISOKINETIC PERFORMANCE MORKSHEET AND PARTICULATE CALCULATIONS

Plants CRF Perforsed by B.HILL
Date: 1-29-88 Test Ho./Type: 601291235645
Saaple Locations STACK Start/Stop Time: (2346-1340
PARANETER SYHBOL VALUE
{calc.)
Nozzle Diaaster, Actual (in} H{d) 0.357
Pitot Tube Correction Factor Cip} 0.8400
Bas Heter Correction Factor {alpha) 0.9700
Stack (Duct) Dimensions (in):
Radius (if round) R 7.00
Length (if rectangular) L mmememee
Width (if. rectangular) H  eeeeeee-
Area of Stack (sq ft) Als) ¢ 1,07}
% of Sanple Paints # 12
Total Sampling Time (ain) (theta) ( 60.00 )
Barometric Pressure (in Hg) P(b) 30,00
Stack Pressure (in H20) P(stack) -0.080
Bas Heter Initial Reading (cu ft) 178.87
Gas Meter Final Reading {cu ft) 240,67
Net Gas Sample Volume (cu ft) Vi) ( &61.81)
Vol of Liquid Collected (ml) Viie) 457.3
Vol of Liq & Std. Conds. (scf) Viw std) ( 21.528 )
Wt. of Filter Particulate (ga) ) 0.0121
Wt. of Probe Wash- Particulate (gm} 0.0200 .
Kt of Combined Particulate (ga) Hip) { 0.0321 )
02 Concentration (by CEM) %02 13.91
£02 Concentration (by CEM} % o2 4,79
€0 Concentration (by CEM) 4 co 0.0
N2 Concentration (by di€f.) 4 N2 ( 81.30 )
Sample | dClock VelocitylOrifice | Stack | Gas Meter {SART (dP)
Point | Time {Head, dP!Meter,dH! Temp t{ Teep (degF) |
i {(in H20) I (in H20}! (degF) ¢ in ! out !
EL 54 0,33 ) 2.8100 ¢ 170.0 % 72.0f 65.0 1 0.5745
2 4 5 ¢ 0.33 42,8100 ¢ 170,01 8B.0 I 47,0 I 0,5743
3 5% 0.35 % 3,0000 f 1700 % 95.01{ 72.0 ! 0.5914
L3 54 0.35 % 3,0000 ¢ 170.0 ¢t 111.0 ¢ 80.0 { 0.591b
5t 541 0.34 1% 2,9000 ¢ 170.0 { {1i5.0 ¢ B89.0 ! 0.5831
6 i 5! 0,331t 2.8100 ¢} 170.0 § 117.0 § 95.0 1 0.5745
14 §4¢ 0.331¢ 2.8100 1 170.0 ¢ 90.0 ¢ 73.0 % 0.5743
21 St 0,331 28100 ¢ 170.0 § 119.0 §- 100.0 { 0.574%
3 51 0.33 ! 2,800 1 170.0 ! 122,0 { [04.0 ! 0.5745
‘4 | St 0,35 13,0000 f 170.0 § 118.0 ¢ 10&.0 ! 0.5916
51 5¢ 0.351! 3,0000 ¢ _170.0 { {13.0 ! 104.0 ! 0.591é
&t 5 ¢ 0.35 1 3.0000 1 170.0 ¢ 111,0 § 102.0 I 0.5914
[ 0 i 0,00 { 0.0000 | 0.0 1 0.0 1 0.0 { 0.0000
0 i 0 ¢ 0.00 § 0.0000 ! 0.0 0.0 § 0.0 { 0.0000
0t 04+  0.00 ¢ 0.0000 ! 0.0 ¢ 0.0 1§ 0.0 ! 0.0000
0 i 0 F 6,00 { 0.0000 ¢ 0.0 ¢ 0.0 ¢ 0.0 § 0.0000
0! 0t 0.00 { 0.0000 ! 0.0} 0.0 ¢ 0.0 + 0.0000
[ 0t 0,00 ¢ 0.0000 ¢ 0.0 | [V 0.0 t 0.0000
) 0! 0 0.00.1 0.0000 | 0.0 ¢ 0.0 1 0.0 | 0.0000
TOTALS 60 1 4.07 134.7600 | 1271.0 | 1059.0 | 6.9879

2040.0 !

FIELD DATA AVERAGES

c

Avg Velocity Head tin H20)

Avg Orifice Heter Reading (in H20)
Avg Stack Temperature (degF)
Average Heter Temperature (degF)
Avg SORY (dP)

ALCULATED VALUES

Heter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Hol, Wt., Stack Bas Bry

Mol., Wt,, Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (XV

Stack Gas STD Vol Flow (dscfm)
Actual Stack Gas Vol Flow (acfm)

Particulate Loading, dry{gr/dscf)

Particulate Loading, 871 02{mg/dscn)C(s std)

dP (avg)
dHlavg}
T(s avg)

T(a avg)

Vie std)
B(wo)
H{d)
His})
P(s}

V(s avg)
X1

ais)
aal

C(s std}

Particulate Loading, dry & 7 % 02 (gr/dscf}

Particulate Emission Rate(lb/hr)

Etp}

n

] L

u

s onn ]

0.339
2.897
170.0

7.1
0.5082

57.36
0.273
29.32
26.23

- 29.9%

374
100.3
1866

4
2400
0.0084
0.0171

0.109
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/\ ACUREX
< \ Corporation

Environmental Systems Division

Acurex March 10, 1988
Acurex ID: 8801048
Client PO: 8281.14
Page 1 of 17

Rev. 8/10/88
Attention: lLarry Waterland :

Subject: Analysis of 21 Extracts, Received 1/22/88.

Extracts were analyzed for semivolatile organic compounds according to
U.S. EPA Method 8270 (Test Methods for Evaluating Solid Waste - Sw846,
2nd Ed.,1982). Results are presented in Table 1. The method can be
summarized as follows: _ - '

Prior to injection!into a Gas Chromatograph/Mass
Spectrometer (GC/MS), the extract is combined with internal .
standards. The GC/MS is equipped with a fused silica
capillary column and is set up for the analysis of
semivolatile priority pollutants.

Identification and quantitation of other semivolatile compounds is

presented in Table 2.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative

abundance of three unique ions. The entire mass spectrum is checked
before any final identifications are recorded. Quantitative analysis is
performed by the internal standard method using a single characteristic
ion and response factors obtained from a daily calibration standard. In
the tables, an entry such as "<5" means:that the compound was not found
at a level above the laboratory’s reporting limit. The reporting limit,
which is based on EPA reporting levels, has been corrected for any
sample dilution.

Please ndte that the results for analysis of the extracts are presented
in micrograms per extract. The surrogate recoveries are given in
concentration rather than percent recoveries.

485 Clyde Avenue, P.O. Box 7044, Mountain View, CA 94039 (415)961-5700 Telex: 325961 FAX:(415) 964-5145
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ACUREX
8801048
Page 2 of 17

If you should have any technical questions, please contact Robert DeRosier
at (415)961-5700.

Submitted by: W Approved by: 7/[\0;/ //,}/f,j:

Richard Scott Robert DeRosier
Acting GC Supervisor Client Services Manager

These results were obtained by following standard laboratory
procedures; the liability of Acurex Corporation shall not exceed the
amount paid for this report. 1In no event. shall Acurex be liable for
special or consequential damages.
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ACUREX
8801048
Page 3 of 17
| Rev. 8/10/88
Table 1. Semivolatile Organic Results

ACUREX Sample ID

E1217 s1317 B1217 T1217 E1209
1145 1145 1545 1200 1310T1
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Phenol <40 <40 <40 <40 <40
Bis(2-chloroethyl)ether <40 <40 <40 . <40 <40
2-Chlorophenol <40 <40 <40 - <40 <40
1,3-Dichlorobenzene <40 <40 <40 <40 <40
1,4-Dichlorobenzene <40 <40 <40 <40 <40
1,2-Dichlorobenzene <40 <40 <40 <40 <40
Bis (2~chloroisopropyl)ether <40 <40 <40 <40 <40
N-Nitroso-di-n-propylamine <40 <40 <40 <40 <40
Hexachloroethane <40 <40 <40 <40 <40
Nitrobenzene <40 <40 <40 <40 <40
Isophorone <40 <40 <40 <40 <40
2-Nitrophenol <40 <40 <40 <40 <40
2,4~Dimethylphenol <40 <40 <40 <40 <40
Bis (2-chloroethoxy)methane <40 <40 <40 <40 <40
2,4-Dichlorophenol <40 <40 <40 <40 <40
1,2,4~Trichlorobenzene <40 <40 <40 <40 <40
Naphthalene <40 <40 <40 <40 <40
Hexachlorobutadiene <40 <40 <40 C <40 <40
4=Chloro=3-methylphencl <40 <40 <40 <40 <40
Hexachlorocyclopentadiene <40 <40 <40 . <40 <40
2,4,6-Trichlorophenol <40 <40 <40 <40 <40
2-Chloronaphthalene <40 <40 <40 <40 <40
Dimethyl phthalate <40 <40 <40 <40 <40
Acenaphthylene <40 <40 <40 <40 <40
Acenaphthene <40 <40 <40 <40 <40
2,4-Dinitrophenol <200 <200 <200 <200 <200
4-Nitrophenol <200 <200 <200 <200 <200
2,4-Dinitrotoluene <40 <40 <40 <40 <40
2,6-Dinitrotoluene <40 <40 <40 . <40 <40
Diethyl phthalate <40 <40 <40 <40 <40
4~-Chlorophenyl phenylether <40 <40 <40 <40 <40
Fluorene <40 <40 <40 <40 <40
4,6-Dinitro-2-methylphenol <200 <200 <200 <200 <200
N-Nitrosodiphenylamine <40 <40 <40 © <40 <40
4-Bromophenyl phenylether <40 <40 <40 C <40 <40
Hexachlorobenzene <40. <40 <40 <40 <40
Pentachlorophenol <200 <200 <200 <200 <200
Phenanthrene <40 <40 <40 <40 <40
Anthracene <40 <40 <40 <40 <40
Di-n-Butyl phthalate <40 <40 <40 <40 <40
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ACUREX
8801048
Page 4 of 17
' Rev. 11/3/88
Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID
¢

El217 81217 B1217 T1217 E1209

1145 1145 1545 1200 1310T1,
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/e§§
Fluoranthene <40 <40 <40 <40 <40
Pyrene <40 <40 <40 <40 <40
Butyl benzyl phthalate <40 ' <40 <40 <40 <40
3,3’=Dichlorobenzidine <80 . <80 <80 <80 <80
Benzo(a)anthracene <40 <40 <40 <40 <40
Bis(2-ethylhexyl)phthalate 120 120 <40 <40 120
Chryséne _ <40 <40 <40 <40 . <40
Di-n-octyl phthalate 88 <40 <40 <40 <40
Benzo(b) fluoranthene <40 <40 <40 . <40 <40 -
Benzo (k) fluoranthene <40 <40 <40 <40 <40
Benzo(a)pyrene <40 <40 <40 <40 <40
Indeno(1,2,3-cd)pyrene <40 <40 <40 <40 <40
Dibenzo(a,h)anthracene <40 <40 T <40 <40 <40
Benzo(g,h,i)perylene <40 <40 <40 <40 <40
alpha=-BHC <40 <40 <40 <40 <40
beta~-BHC <40 <40 <40 <40 <40
gamma-BHC <40 <40 <40 <40 <40
delta-BHC <40 <40 <40 <40 <40
Heptachlor <40 <40 <40 <40 <40
Aldrin <40 <40 <40 <40 . <40
Heptachlor epoxide <40 <40 <40 - <40 <40
Endosulfan I <40 <40 <40 <40 <40
Dieldrin <40 <40 <40 <40 <40
4,4’-DDE <40 <40 <40 <40 <40
Endrin <40 <40 <40 <40 <40
Endosulfan II <40 <40 <40 <40 - <40
4,4'’-DDD <40 <40 <40 <40 <40
Endrin aldehyde <40° <40 <40 - <40 © <40
Endosulfan sulfate <40 <40 <40 <40 <40
4,4’~DDT <40 <40 <40 <40 <40
PCBs - <40 <40 <40 <40 <40
Date Analyzed 1/27/88 1/27/88 1/27/88 1/27/88 1/28/88
Surrogates Percent Recovery (%)
Octafluorobiphenyl 77 71 ND ND 55
9~-Phenylanthracene 54 - 24 ND ND 37

ND -~ Not detected among the major peaks examined, detection limit unknown.
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Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID

E1209 E1211 E1211 S1211  B1211

. 131072 1159T1 115972 1158 1410
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Phenol . <40 <40 <200, <40 <40 :
Bis(2-chloroethyl)ether <40 . <40 <200 <40 <40 !
2-Chlorophenol <40 <40 ‘<200 - <40 <40 3
1,3~-Dichlorobenzene <40 <40 <200 <40 <40
1,4-Dichlorobenzene <40 <40 <200 <40 <40
1,2-Dichlorobenzene <40 <40 <200 - <40 <40
Bis(2-chloroisopropyl)ether <40 <40 <200 <40 <490
N-Nitroso-di-n-propylamine <40 <40 <200 <40 . <40
Hexachloroethane <40 <40 <200 <40 <40 :
Nitrobenzene <40 <40 <200 <40 <40 ‘
Isophorone <40 <40 <200 <40 <40 X
2-Nitrophenol <40 <40 <200 <40 <40
2,4-Dimethylphenol <40 <40 <200 <40 <40
Bis(2-chloroethoxy)methane <40 <40 <200 <40 <40
2,4-Dichlorophenol <40 <40 <200 <40 . <40
1,2,4-Trichlorobenzene <40 <40 <200 <40 <40
Naphthalene ] <40 <40 <200 <40 <40
Hexachlorobutadiene <40 <40 <200 <40 <40
4-Chloro-3-methylphenol <40 ‘<40 <200 <40 . <40 -
Hexachlorocyclopentadiene <40 <40 <200 <40 <40
2,4,6-Trichlorophenol <40 . <40 <200 . <40 <40
2-Chloronaphthalene . <40 <40 <200 <40 <40
Dimethyl phthalate <40 <40 <200 <40 <40
Acenaphthylene © <40 <40 <200 <40 <40
Acenaphthene <40 - <40 <200 <40 <40
2,4-Dinitrophenol <200 <200 <1000 <200 <200
4-Nitrophenol <200 <200 <1000 <200 <200
2,4-Dinitrotoluene <40 . <40 <200 <40 <40
2,6-Dinitrotoluene <40 - <40 <200 <40 <40
Diethyl phthalate <40 <40 <200 <40 <40
4-Chlorophenyl phenylether <40 <40 <200 <40 <40
Fluorene <40 <40 <200 <40 <40
4,6~Dinitro-2-methylphenocl <200 <200 <1000 <200 <200 :
N-Nitrosodiphenylamine <40 <40 <200 ‘<40 <40 ;
4-Bromophenyl phenylether ' <40 <40 <200 <40 <40
Hexachlorobenzene <40 <40 <200 <40 .. <40
Pentachlorophenol <200 <200 <1000 <200 <200 ‘
Phenanthrene <40 <40 <200 <40 <40
Anthracene <40 .<40 <200 <40 <40 .

Di-n-Butyl phthalate ) <40 <40 <200 <40 <40
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ACUREX

8801048
Page 6 of 17

Rev. 11/3/88
Table 1. Semivolatile Organic Results (Contlnued)

E1209 El211 El1211 S1211

131072 1159T1 115972 1158
8270 Compounds ug/ext ug/ext ug/ext ug/ext
Fluoranthene <40 <40 <200 <40
Pyrene <40 <40 <200 <40
Butyl benzyl phthalate <40 <40 <200 <40
3,3’~Dichlorobenzidine <80 <80 <400 <80
Benzo(a)anthracene <40 <40 <200 <40
Bls(z-ethylheXyl)phthalate 680 76 2600 80
Chrysene <40 <40 <200 <40
Di-n-octyl phthalate 54 <40 <200 <40
Benzo(b) fluoranthene <40 <40 <200 <40
Benzo (k) fluoranthene <40 <40 <200 <40
Benzo(a)pyrene v <40 <40 <200 <40
Indeno(1,2,3—cd)pyrene <40 <40 <200 <40
Dibenzo(a,h)anthracene <40 <40 <200 <40
Benzo(g,h, 1)pery1ene <40 <40 <200 <40
alpha-BHC <40 <40 <200 <40
beta-BHC <40 <40 <200 <40
gamma-BHC <40 <40 <200 <40
delta-BHC <40 <40 <200 <40
Heptachlor <40 <40 <200 <40
Aldrin <40 <40 <200 <40
Heptachlor epoxide <40 <40 <200 <40
Endosulfan I <40 <40 <200 <40
Dieldrin <40 <40 <200 <40
4,4’-DDE <40 <40 <200 <40
Endrin <40 <40 <200 - <40
Endosulfan II <40 <40 <200 <40
4,4’-DDD <40 <40 <200 <40
Endrin aldehyde <40 <40 <200 <40
Endosulfan sulfate <40 <40 <200 <40
4,4’-DDT <40 <40 <200 <40
PCBs <40 <40 <200 <40
Date Analyzed 1/28/88 1/28/88 1/28/88 1/28/88
Surrogates Percent . Recovery (%)
Octafluorobiphenyl 62 71 61 67
9-Phenylanthracene 57 18 70

46

B1211
1410

<40
<40
<40
<80
<40
<40
.<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40

1/28/88

- —— ——— - —

ND - Not detected among the major peaks examined, detection 1limit unknown.
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Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID

T1211 F1217 F1209 F1211 Q1217

j200 1128 1725 1610 0900 FSK

8270 Compounq§ ug/ext ug/ext ug/ext ug/ext ug/ext

Phenol <40 <10000 <4000 <10000 <40
st(z-chloroethyl)ether <40 <10000 <4000 <10000 . <40

2~Chlorophenol . <40 <10000 <4000 <10000 <40
1,3-Dichlorobenzene <40  <10000 <4000 <10000 <40 i !
1,4—Dichlorobenzene <40  <10000 <4000 <10000 <40 : i
1,;2=-Dichlorobenzene <40 <10000 <4000 <10000C <40 H
Bis(2-chloroisopropyl)ether <40 <10000 <4000 <10000 . <40
N-Nitroso-di-n-propylamine <40 <10000 <4000 <10000. <40
Hexachloroethane <40 <10000 <4000 <10000 <40
Nitrobenzene <40 <10000 <4000 <10000 <40
Isophorone <40 <10000 <4000 <10000 <40
2-Nitrophenol . <40 <10000 <4000 <1000¢C <40
2,4-Dimethylphenol : <40 <10000 <4000 <10000 <40 -
Bis(2-chloroethoxy)methane <40 <10000 <4000 <10000 <40
2,4-Dichlorophenol <40 <10000 <4000 <10000 - <40
1,2,4~Trichlorcbenzene <40 <10000 <4000 <10000 <40
Naphthalene <40 120000 34000 130000 .. 33
Hexachlorobutadiene <40 <10000 <4000 <10000 <40
4-Chloro-3-methylphenol <40 <10000 <4000 <10000C <40
Hexachlorocyclopentadiene <40 <10000 <4000 <10000 . <40
2,4,6~Trichlorophencl <40 <10000 <4000 <10000C <40
2~Chloronaphthalene <40 <10000 <4000 <1000¢C <40,
Dimethyl phthalate . <40 <10000 <4000 <1000C - <40
Acenaphthylene <40 28000 10000 16000 48
Acenaphthene <40 <10000 <4000 <10000 <40. -
2,4-Dinitrophenol <200 <50000 <20000 <50000 <200
4-Nitrophenol <200 <50000 <20000 <50000 <200
2,4-Dinitrotoluene <40  <10000 <4000  <10000C <40
2,6-Dinitrotoluene <40 <10000 <4000 <10000 <40
Diethyl phthalate <40 <10000 <4000 <1000¢C <40 ;
4-Chlorophenyl phenylether <40 <10000 <4000  <1000G <40 i
Fluorene <40 21000 5500 1700¢ 38
4,6-Dinitro-2-methylphenol <200 <50000 <20000 <50000¢ <200
N-Nitrosodiphenylamine <40 <10000 <4000 <10000 <40
4~-Bromophenyl phenylether <40 <10000 <4000 <1000¢C <40
Hexachlorobenzene <40 <10000 <4000 <10000C <40
Pentachlorophenol <200 <50000 <20000 <5000C <200 -
Phenanthrene <40 62000 19000 60000 - 39 |
Anthracene <40 18000 5500 1700¢C 44 f

Di~-n-Butyl phthalate <40 <10000 <4000 <1000C <40

|
|
V-
I
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Rev. 11/3/88
Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID

Ti211 Fi1217 = F1209 F1211 Q1217
1200 1128 1725 1610 O0S00FSK

'ug/ext | ug/ext ug/ext ug/ext ug/ext

- - - - - emewam - o s - - - -

- e an - -

8270 Compounds

Fluoranthene , v <40 32000 8400 27000 - 37
Pyrene <490 23000 8400 34000 <40
Butyl benzyl phthalate <40 <10000 <4000 <10000 <40
3,3’=Dichlorobenzidine <80 <20000 <8000 <20000 <80
Benzo(a)anthracene <40 11000 <4000 13000 <40
Bis(2-ethylhexyl)phthalate <40  <10000 <4000 <10000 <40
Chrysene ' <40  <10000 <4000 14000 <40
Di-n-octyl phthalate <40 <10000 <4000 <10000 - <40
Benzo(b) fluoranthene ' <40 <10000 <4000 10000 <40
Benzo (k) fluoranthene ' <40 <10000 <4000 11000 <40
Benzo(a)pyrene ' ) <40 <10000 <4000 12000 <40
Indeno(1,2,3-cd)pyrene <40 <10000 <4000 <10000 <40
Dibenzo(a,h)anthracene <40 <10000 <4000 <10000 <40
Benzo(g,h,i)perylene <40 <10000 <4000 <10000 <40
alpha-BHC ) <40 <10000 <4000 <10000 <40
beta~BHC o : <40 <10000 <4000 <10000 <40
gamma~BHC : <40 <10000 <4000 <10000 <40
delta~-BHC <40 <10000 <4000 <10000 . <40
Heptachlor <40 <10000 <4000 <10000 <40
Aldrin _ <40 <10000 <4000 <10000 <40
Heptachlor epoxide <40 <10000 <4000 <10000 <40
Endosulfan I <40 <10000 <4000 <10000 <40
Dieldrin <40 <10000 <4000 <10000 <40
4,4’-DDE <40 ° <10000 <4000 <10000 - <40
Endrin <40 <10000 <4000 <10000 <40
Endosulfan II ’ <40 <10000 . <4000 <10000 <40
4,4’-DDD <40 <10000 <4000 <10000 <40
Endrin aldehyde <40 <10000 <4000 <10000 <40
Endosulfan sulfate <40 <10000 <4000 <10000 <40
4,4'’~DDT <40 <10000 <4000 <10000 <40
PCBs <40 <10000 <4000 <10000 <40
Date Analyzed 2/3/88 2/3/88 2/3/88 2/3/88 2/3/88
Surrogates Percent Recovery (%)

Octafluorobiphenyl ND ND ND ND - 157
9-Phenylanthracene ND ND ND ND 154
ND - Not detected among the major peaks examined, detection 1limit unknown.
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Table 1. Semivolatile Organlc Results (Continued) : i

ACUREX Sample ID

Q1219 Q1209 Q1209 Q1209 Q1211
0850 0905BK 1330IBK 0909SK  0908SK

8270 Conpounds ‘ ug[ext ug/ext ug/ext ug}ext » ug/ext

Phenol ) . <20 <40 <20 <40 . <40
Bis(2~chloroethyl)ether <20 <40 <20 <40 <40
2=-Chlorophenol <20 <40 <20 <40 : <40 |
1,3-Dichlorobenzene ) <20 <40 <20 © <40 <40 ' i
1,4-Dichlorobenzene <20 <40 <20 <40 <40
1,2-Dichlorobenzene <20 <40 <20 <40 | <40
Bis(2~-chloroisopropyl)ether <20 <40 <20 <40 <40 !
N-Nitroso~di-n-propylamine <20 <40 - <20 <40 . - <40 !
Hexachloroethane <20 <40 <20 <40 ' <40 ,
Nitrobenzene <20 <40 <20 <40 = <40 i
Isophorone <20 <40 <20 <40 | - <40 :
2-Nitrophenol <20 <40 <20 <40 <40
2,4-Dimethylphenol <20 <40 <20 - <40 <40
Bls(2-chloroethoxy)methane <20 <40 <20 <40 <40
2,4-Dichlorophenol <20 <40 <20 <40 <40
1,2,4-Trichlorocbenzene <20 <40 <20 <40 <40
Naphthalene <20 <40 €20 '33 31
Hexachlorobutadiene <20 <40 <20 <40 . <40
4-Chloro-3-methylphenol <20 <40 <20 <40 <40 - i
Hexachlorocyclopentadiene <20 <40 <20 <40 <40
2,4,6-Trichlorophenol <20 <40 <20 <40 . <40
2~Chloronaphthalene <20 <40 <20 <40 <40
Dimethyl phthalate <20 <40 <20 <40 . <40
Acenaphthylene <20 <40 <20 44 46
Acenaphthene <20 <40 <20 <40 . <40
2,4-Dinitrophenol ‘ <100 <200 <100 <200 . ~ <200
4-Nitrophenol <100 <200 <100 <200 <200
2,4-Dinitrotoluene <20 <40 <20 <40 <40
2,6-Dinitrotoluene <20 <40 <20 <40 | <40 .
Diethyl phthalate : <20 <40 <20 <40 <40 ;
" 4-Chlorophenyl phenylether <20 <40 <20 <40 <40 :
Fluorene <20 <40 <20 32 35 5
4,6-Dinitro=-2-methylphenol <100 <200 <100 <200 | <200
N-Nitrosodiphenylamlne <20 <40 <20 <40 <40
4-Bromophenyl phenylether <20 <40 <20 <40 <40
Hexachlorobenzene <20 <40 <20 <40 <40
Pentachlorophenol <100 <200 <100 -<200 ! <200
Phenanthrene <20 <40 <20 37 40
Anthracene <20 <40 <20 . 42 ' 46

Di-n-Butyl phthalate <20 <40 <20 <40 <40
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Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID
Q1219 Q1209 Q1209 Q1209 Q1211
. 0850 '~ 0905BK 1330IBK 0909SK 0908SK

8270 Compounds ug/ext ug/ext

Fluoranthene <20 <40 <20

Pyrene <20 <40 <20 <40

Butyl benzyl phthalate <20 <40 <20 <40 .
3,3’-Dichlorobenzidine <40 <80 <40 <80
Benzo(a)anthracene <20 <40 <20 <40
Bis(2-ethylhexyl)phthalate <20 . <40 <20 <40

Chrysene <20 <40 <20 <40
Di-n-octyl phthalate <20 <40 <20 <40

Benzo(b) fluoranthene <20 <40 <20 <40

Benzo (k) fluoranthene <20 <40 <20 <40
Benzo(a)pyrene <20 <40 <20 <40
Indeno(1,2,3-cd)pyrene <20 <40 <20 <40
Dibenzo(a,h)anthracene <20 <40 <20 <40
Benzo(g,h,i)perylene <20 <40 . <20 <40
alpha-BHC ‘ <20 <40 <20 <40 , <40
beta-BHC - . ’ <20 <40’ <20 <40 <40
gamma~BHC <20 <40 <20 <40 <40
delta-BHC ' <20 <40 <20 <40 <40
Heptachlor <20 <40 <20 <40 <40
Aldrin <20 <40 <20 <40 <40
Heptachlor epoxide <20 <40 <20 <40 <40
Endosulfan I <20 <40 <20 <40 <40
Dieldrin <20 <40 <20 <40 <40
4,4’-DDE <20 <40 <20 <40 <40
Endrin <20 <40 <20 <40 <40
Endosulfan II . <20 <40 ‘ <20 <40 <40
4,4’-DDD <20 <40 <20 <40 <40
Endrin aldehyde <20 <40 . <20 <40 <40
Endosulfan sulfate ‘ <20 <40 <20 <40 <40
4,4'-DDT . <20 <40 <20 <40 <40
PCBs <20 <40 <20 <40 <40

Date Analyzed 2/3/88 2/3/88 2/3/88 2/3/88 2/3/88

Surrogates Percent Recovery (%)

Octafluorobiphenyl ND 97
9-Phenylanthracene ND 90

ND - Not detected among the major peaks examined, detection limit unknown.
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Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID

Q1211

0854BK
8270 Compounds ug/ext ,
Phenol <40 ' : ! %
Bis(2-chloroethyl)ether <40 : ‘ ' » ?
2-Chlorophenol <40 :
1,3~-Dichlorobenzene - <40 ;
1,4-Dichlorobenzene <40 g |
1,2~Dichlorobenzene <40 T , §
Bis(2-chloroisopropyl)ether <49 ’ ;
N-Nitroso-di-n~-propylamine <40 :
Hexachloroethane <40 :
Nitrobenzene <40 : J
Isophorone <40 : i
2~Nitrophenol <40 S !
2,4-Dimethylphenol <40 :
Bis(2-chloroethoxy)methane <40 :
2,4-Dichlorophenol <40
1,2,4-Trichlorobenzene <40
Naphthalene <40 ;
Hexachlorobutadiene <40 %
4~-Chloro=3-methylphenol <40 i
Hexachlorocyclopentadiene <40 é
2,4,6-Trichlorophenol <40 i
2-Chloronaphthalene <40 i
Dimethyl phthalate <40 : _ : ;
Acenaphthylene <40 ' ' §
Acenaphthene <40 ' i
2,4~Dinitrophenol <200 i
4~Nitrophenol <200 _ ‘ :
2,4=-Dinitrotoluene <40 ‘ _ !
2,6-Dinitrotoluene <40 ! ' ;
Diethyl phthalate <40 ;
4~Chlorophenyl phenylether <40
Fluorene ' <40
4,6=-Dinitro-2-methylphenol <200
N-Nitrosodiphenylamine <40 L : ’ :
4-Bromophenyl phenylether <40 ‘ : i
Hexachlorobenzene <40
Pentachlorophenol <200
Phenanthrene : <40
Anthracene <40

Di-n-Butyl phthalate <go
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Table 1. Semivolatile Organic Results (Continued)

ACUREX Sample ID

Q1211
0854BK

8270 Compounds
Fluoranthene
Pyrene

Butyl benzyl phtha
3,3’-pichlorobenzi
Benzo(a)anthracene
Bis(2-ethylhexyl)p
Chrysene
Di-n-octyl phthala
Benzo(b) fluoranthe
Benzo (k) fluoranthe
Benzo(a)pyrene
Indeno(1,2,3-cd)py
Dibenzo(a,h)anthra
Benzo(g,h,i)peryle
alpha-BHC

beta-BHC

gamma-BHC
delta-BHC
Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I
Dieldrin

4,4'-DDE

Endrin

Endosulfan II
4,4’-DDD

Endrin aldehyde
Endosulfan sulfate
4,4'’-DDT

PCBs

Date Analyzed

late
dine

hthalate

te
ne
ne

rene’
cene
ne

<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40
<40

2/3/88

Surrogates Percent Recovery (%)
0ctaf1uorobiphenyl' 76
9-Phenylanthracene 80

ND - Not detected among the major peaks examined, dete
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Table 2. Other Identified Compounds

ACUREX Sample ID

E1217 S1217 B1217 T1217

1145 1145- 1545 1200
Semivolatile Compounds uQ/ext ug/ext ug/ext ug/ext
2-Methylnaphthalene ND ND ND ND
Dibenzofuran ND ND ND ND
4-Methylphenol ND ND ND ND
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Table 2. Other Identified Compounds

ACUREX Sample ID

E1209 El211 El211
131072 1159T1 1159T2

Semivolatile Compounds

ND ND ND
Dibenzofuran ND ND ND
4-Methylphenol ’ ND ND ND

ACUREX
8801048
Page 1. of 17
Rev. 11/3/88

B1211
1410

ND - Not detected among the major peaks examined, detection limit unknown.
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Table 2. Other Identified compounds

ACUREX Sample ID

T1211 F1217 Fl1l209 Fl211 Q1217
1200 1128 1725 1610 0900 FSK

ug/éxt ug/ext bué/ext ug/ext . ug/ext

Semivolatile Compounds

2-Methylnaphthalene ND ‘; 12 6 9 : ND. -
Dibenzofuran ND 15 10 13 . ND
4-Methylphenol o ND ND ND ND .- ND

ND -~ Not detected among the major peaks examined, detection limit unknown.
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Table 2. Other Identified éompounds

ACUREX Sample ID

01219 1209 Q1209

. 0850 0905BK 133013K
Semivolatile Compounds vug/ext ug/ext  ug/ext
‘2=Methylnaphthalene ND ND ND
Dibenzofuran ~ ND ND ND
4-Methylphenol ND ND ND

\

ND - Not detected among
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01211

$1209

0909S8SK 0908SK

ug/ext ug/ext
ND - ND
ND ND -
ND ND

the major peaks examined, detection limit unknown.




‘ACUREX

8801048

Page 17 of 17

Rev. 11/3/88
Table 2. Other Identified Compounds :

ACUREX Sample ID

Q1211

0854BK
Semivolatile Compounds ug/ext
2-Methylnaphthalene ND
Dibenzofuran ND
4-Methylphenol ND

ND - Not detected among the major peaks examined, detection limitf: unknown.
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f\ ACUREX
C  Corporation

Environmental Systems Division

Acurex (CRF) C ' March 30, 1988
Acurex ID: 8802040
Client PO: 8281.14
Page 1 of 8

Attention: Larry Waterland

Subject: Analysis of 8 Extracts, Received 2/17 and 2/18/88.

Extracts were analyzed for semivolatile organic compounds

according to U.S. EPA Method 8270 (Test Methods for Evaluatlng SOlld
Waste - SW846, 2nd Ed.,1982). Results are presented in Table 1. The
method can be summarized as follows:

Prior to injection into a Gas Chromatograph/Mass
Spectrometer (GC/MS), the extract is combined with internal
standards. The GC/MS is equipped with a fused silica
capillary column and is set up for the analysis of
semivolatile priority pollutants.

Identification and quantitation of other semivolatile compounds is
presented in Table 2.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative

abundance of three unique ions. The entire mass spectrum is checked
before any final identifications are recorded. Quantitative analysis is
performed by the internal standard method using a sihgle characteristic
ion and response factors obtained from a daily calibration standard. 1In
the tables, an entry such as "<5" means that the compound was not found
at a level above the laboratory’s reporting limit.

Please note that the results are reported as micrograms per extract,
and that the two surrogates, octafluorobiphenyl and 9-phenylanthracene,
are reported in concentration instead of percent recoveries.

485 Clyde Avenue, P.O. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX:(415) 964-5145
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Acurex
8802040
Page 2 of 8

If you should have any technical questzons, please contact Susan M.
Schrader at (415)961-5700.

Submitted by: &£~ Approved by:

Schraderx

Richard Scot
Supervisor, Organic Chemistry Client Services Manager

usan M.

These results were obtained by followmng standard laboratory
procedures; the liability of Acurex Corporation shall not exceed the -
amount paid for this report. 1In rio event shall Acurex be liable for
special or consequential damages.
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Acurex

8802040

Page 3 of 8
Table 1. Semivolatile Organic Results

Acurex Sample ID

Bi211 B1217 T1209 T1i211 T1217

1410 1545 1700 1200 - 1200
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Phenol <20 <20 <20 <20 <20
Bis(2~-chloroethyl)ether <20 <20 <20 <20 <20
2-Chlorophenol <20 <20 <20 <20 <20
1,3-Dichlorobenzene <20 <20 <20 <20 <20
1,4-Dichlorobenzene <20 <20 <20 <20 <20
1,2-Dichlorobenzene : <20 <20 <20 <20 <20
Bis(2-chloroisopropyl)ether <20 <20 <20 <20 <20
N-Nitroso-di-n-propylamine <20 <20 <20 <20 <20
Hexachloroethane <20 <20 <20 <20 <20
Nitrobenzene <20 <20 <20 <20 <20
Isophorone <20 <20 <20 <20 <20
2-Nitrophenol <20 <20 <20 <20 <20
2,4~Dimethylphenol <20 <20 <20 <20 <20
Bis(2-chloroethoxy)methane <20 <20 <20 <20 <20
2,4-bichlorophenocl <20 <20 <20 <20 <20
1,2,4~-Trichlorobenzene <20 <20 <20- <20 <20
Naphthalene <20 <20 <20 <20 <20
Hexachlorobutadiene <20 <20 <20 <20 <20
4-Chloro-3-methylphenol <20 <20 <20 <20 <20
Hexachlorocyclopentadiene <20 <20 <20 <20 <20
2,4,6-Trichlorophenol <20 <20 <20 <20 <20
2-Chloronaphthalene <20 <20 <20 <20 <20
Dimethyl phthalate <20 <20 <20 <20 <20
Acenaphthylene <20 <20 <20 <20 <20
Acenaphthene <20 <20 <20 <20 <20
2,4-Dinitrophenol <100 <100 <100 <100 <100
4~-Nitrophenol <100 <100 <100 <100 <100
2,4-Dinitrotoluene <20 <20 <20 <20 <20
2,6=-Dinitrotoluene . <20 <20 <20 <20 <20
Diethyl phthalate <20 <20 <20 <20 <20
4-Chlorophenyl phenylether <20 <20 <20 <20 <20
Fluorene <20 <20 <20 <20 <20
4,6-Dinitro-2-methylphenol <100 <100 <100 <100 <100
N-Nitrosodiphenylamine <20 <20 <20 <20 <20
4-Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 <20
Pentachlorophenol <100 <100 <100 <100 <100
Phenanthrene <20 <20 <20 <20 <20
Anthracene <20 <20 <20 <20 <20
Di-n-Butyl phthalate <20 <20 <20 <20 <20

I
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Acurex
8802040
Page 4 of 8
‘ - Rev. 11/3/88
Table 1. Semivolatile Organic Results (Continued)

Acurex . Sample ID

- Bl21il B1217 T1209 T1211 T1217

1410 1545 1700 1200 ' 1200
8270 Compounds ug/ext ug/ext ug/ext ug/ext‘ ug/ext
Fluoranthene <20 <20 <20 <20 <20 ;
Pyrene <20 <20 <20 <20 <20 :
Butyl benzyl phthalate <20 <20 <20 <20 . <20 i
3,3’-Dichlorobenzidine <40 <40 <40 <40 <40 i
Benzo(a)anthracene <20 <20 <20 <20 <20 ;
Bis (2-ethylhexyl)phthalate <20 <20 <20 <20 . <20 i
Chrysene <20 <20 " <20 <20 <20 i
Di-n-octyl phthalate <20 <20 <20 <20 <20 |
Benzo(b) fluoranthene <20 <20 <20 <20 <20 ;
Benzo (k) fluoranthene <20 <20 <20 <20 <20 :
Benzo(a)pyrene <20 <20 <20 <20 <20
Indeno(l,2,3-cd)pyrene <20 <20 <20 <20 - <20 :
Dibenzo(a,h)anthracene <20 <20 <20 <20 <20 !
Benzo(g,h,i)perylene <20 <20 <20 <20 <20 {
alpha-BHC <20 . <20 <20 <20 <20 ;
beta~-BHC <20 <20 <20 <20 <20 !
gamma~BHC <20 <20 <20 <20 <20 :
delta-BHC <20 <20 <20 <20 <20
Heptachlor <20 <20 <20 <20 - <20
Aldrin <20 <20 <20 <20 ' <20
Heptachlor epoxide <20 <20 <20 <20 | <20
Endosulfan I <20 <20 <20 <20 i - <20
Dieldrin <20 <20 <20 <20 <20
4,4’-DDE <20 <20 <20 <20 - <20 ,
Endrin <20 <20 <20 <20 <20
Endosulfan II <20 <20 <20 <20 . <20
4,4'-DDD <20 - <20 <20 <20 <20
Endrin aldehyde <20 <20 <20 <20 | <20
Endosulfan sulfate <20 <20 <20 <20 <20
4,4'-DDT <20 <20 <20 <20 <20
PCBs <20 <20 <20 <20 <20
Date Analyzed 3/17/88 3/17/88 3/17/88 3/17/88 3/17/88
Surrogates Percent Recovery (%)
Octafluorobiphenyl 12 18 35 39 47 ;
9-Phenylanthracene 78 74 94 75 62 i
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Table 1. Semivolatile Organic Results (Continued)

" Acurex Sample ID

8270 Compounds

Phenol
Bis(2-chloroethyl)ether
2-Chlorophenol
1,3~-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis(2-chloroisopropyl)ether
N-Nitroso~di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Bis(2-chloroethoxy)methane
2,4-Dichlorophenol
1,2,4~-Trichlorocbenzene
Naphthalene
Hexachlorobutadiene
4~Chloro-3-methylphenol
Hexachlorocyclopentadiene
2,4,6-Trichlorophenocl
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
Acenaphthene
2,4-Dinitrophenol
4~Nitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Diethyl phthalate
4-Chlorophenyl phenylether
Fluorene
4,6~-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-Butyl phthalate

F1209 F1211 F1217
1725 1610 1128
ug/ext ug/ext ug/ext
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2800
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
61000 48000 34000
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
16000 11000 7800
<6700 <5000 <2900
<33000 <25000 <14000
<33000 <25000 <14000
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
7300 5400 5600
<33000 <25000 <14000
<6700 <5000 <2900
<6700 <5000 <2900
<6700 <5000 <2900
<33000 <25000 <14000
28000 22000 17000
8300 6600 5300
<6700 <5000 <2900
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

F1209 Fi1211 F1217

1725 1610 1128
8270 Compounds ug/ext ug/ext ug/ext
Fluoranthene 19000 14000 8900
Pyrene 15000 11000 9800 :
Butyl benzyl phthalate <6700 <5000 <2900 |
3,3’~Dichlorobenzidine <13000  <10000 <5700 !
Benzo(a)anthracene <6700 <5000 3800
Bis(2-ethylhexyl)phthalate <6700 <5000 <2900
Chrysene <6700’ <5000 3900
Di-n-octyl phthalate <6700 <5000 <2900
Benzo (b) fluoranthene <6700, <5000 3700 !
Benzo (k) £luoranthene <6700 <5000 <2900 ;
Benzo({a)pyrene <6700 <5000 <2900 \ '
Indeno(1,2,3-cd)pyrene <6700 <5000 <2900 ‘
Dibenzo(a,h)anthracene <6700 <5000 <2900
Benzo(g,h,i)perylene <6700 <5000 <2900
alpha-BHC <6700 <5000 <2900 ‘
beta~-BHC <6700 <5000 <2900 ;
gamma-BHC <6700 <5000 <2900 ' ‘
delta-BHC <6700 <5000 <2900 ?
Heptachlor <6700 <5000 <2900
Aldrin <6700 <5000 <2900
Heptachlor epoxide <6700 <5000 <2900
Endosulfan I <6700 <5000 <2900
Dieldrin <6700 <5000 <2900
4,4’-DDE <6700 <5000 <2900
Endrin ‘ <6700 <5000 <2900
Endosulfan II <6700 <5000 <2900
4,4’-DDD <6700 <5000 <2900
Endrin aldehyde <6700 <5000 <2900
Endosulfan sulfate <6700 <5000 <2900
4,4’-DDT : <6700 <5000 <2900 : ‘
PCBs <6700 <5000 <2900 |
Date Analyzed 3/21/88 3/21/88 3/21/88
Surrogates ~ Percent Recovery (%)
Octafluorobiphenyl 105 79 100
9-Phenylanthracene 111 75 123
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Table 2. Other Identified Compounds

Acurex Sample ID

B1211 B1217 . T1209 T1211 T1217

1410 1545 1700 1200 1200
Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
2-Methylnapthalene ‘ ND ND ND ND ND
Dibenzofuran ND ND ND ND ND
Fatty acid esters 61 260 130 160 29
Unknown PNA’s ND ND ND ND ND
Unknown hydrocarbons 10 ND ND ND ND
Other unknowns 61 ND ND ND ND

ND - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s request. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA CLP protocol.
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Table 2. Other Identified Compounds

Acurex Sample ID

F1209 F1211 F1217
1725 1610 1128
Semivolatile Compounds ug/ext ug/ext ug/ext
2-Methylnapthalene 4960 3950 4260
Dibenzofuran 5900 4350 4400 ‘
‘Fatty acid esters 'ND ND ND
Unknown PNA’s 2000 4500 5900
Unknown hydrocarbons ND ND ND

Other unknowns 6000 ND 3400

ND - Not detected among the major peaks examined, detection 1imit unknown.

The above compounds (idents) are reported at the client’s requést. They
were identified and quantitated by the following procedure: ‘

After identification and quantitation of the target compounds, ‘the 20
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset theése peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantltatlon is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest 1nterna1
standard. This follows the EPA CLP protocol.
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A ACUREX
€ \ Corporation

Environmental Systems Division

Acurex . March 30, 1988
Acurex ID: 8802065
Client PO: 8281.14
Page 1 of 4

Attention: Larry Waterland

Subject: Analysis of 2 Extracts, Received 2/26/88.

Extracts were analyzed for semivolatile organic compounds according to
U.S. EPA Method 8270 (Test Methods for Evaluating Solid Waste - SW846,
2nd Ed.,1982). Results are presented in Table 1. The method can be
summarized as follows:

Prior to injection into a Gas Chromatograph/Mass
Spectrometer (GC/MS), the extract is combined with internal
standards. The GC/MS is equipped with a fused silica
capillary column and is set up for the analysis of
semivolatile priority pollutants.

Identification and quantitation of other semivolatile compounds is
presented in Table 2.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative

abundance of three unique ions. The entire mass spectrum is checked
before any final identifications are recorded. Quantitative analysis is
performed by the internal standard method using a single characteristic
ion and response factors obtained from a daily calibration standard. 1In
the tables, an entry such as "<5" means that the compound was not found
at a level above the laboratory’s reporting limit.

'If you should have any technical questions, please contact Susan M.
Schrader at (415)961-5700.

L4
Submitted by: W )&o@f_ Approved by:

Richard Scott
Supervisor, Organic Chemistry

san M. Schrader
lient Services Manager

These results were obtained by following standard laboratory
procedures; the liability of Acurex Corporation shall not exceed the
amount paid for this report. In no event shall Acurex be liable for
special or conseguential damages.

485 Clyde Avenue, P.O. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX:(415) 964-5145
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Page 2 of 4

Table 1. Semivolatile Organic Results
Acurex Sample ID

Q0265 Q0129
0830BBK 1600TMBK

8270 Compounds ug/ext. ug/ext.

Phenol <20 ‘<20
Bis(2-chloroethyl)ether <20 <20

2~-Chlorophenol <20 <20
1,3-Dichlorobenzene <20 <20
1,4-Dichlorobenzene «20 <20
1,2-Dichlorobenzene <20 <20
Bis(2-chloroisopropyl)ether <20 <20
N-Nitroso-di-n-propylamine <20 <20

Hexachloroethane <20 <20

Nitrobenzene <20 <20

Isophorone <20 <20

2-Nitrophenol <20 <20

2,4-Dimethylphenol <20 <20
Bis(2-chloroethoxy)methane <20 <20

2,4-Dichlorophenol <20 <20
1,2,4~Trichlorobenzene <20 <20

Naphthalene <20 <20
Hexachlorobutadiene «20 <20
4-Chloro-3-methylphenol <20 <20
Hexachlorocyclopentadiene <20 <20
2,4,6-Trichlorophenol <20 <20
2-Chloronaphthalene <20 <20

Dimethyl phthalate <20 <20

Acenaphthylene <20 <20

Acenaphthene <20 <20

2,4-Dinitrophenol <100 <100

4-Nitrophenol <100 <100
2,4-Dinitrotoluene <20 <20 ;
2,6-Dinitrotoluene - £20 <20 ; !
Diethyl phthalate <20 <20 ] !
4-Chlorophenyl phenylether <20 <20

Fluorene <20 <20
4,6~Dinitro-2-methylphencl <100 <100
N-Nitrosodiphenylamine <20 <20

4-Bromophenyl phenylether <20 <20

Hexachlorobenzene «20 <20

Pentachlorophenol <100 <100 » )
Phenanthrene <20 <20

Anthracene <20 ‘<20

Di-n-Butyl phthalate <20 <20
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Table 1. Semivolatile Organic Results (Continued)
Acurex Sample ID

Q0129 - Q0129
0830BBK 1600TMBK

8270 Compounds ’ ug/ext ug/ext
Fluoranthene <20 <20
Pyrene <20 <20
Butyl benzyl phthalate <20 <20
3,3’-Dichlorobenzidine <40 <40
Benzo(a)anthracene ; <20 <20
Bis(2-ethylhexyl)phthalate <20 <20
Chrysene ST <20 <20
Di-n-octyl phthalate <20 <20
Benzo(b) fluoranthene <20 <20
Benzo (k) fluoranthene <20 <20
Benzo(a)pyrene ' <20 <20
Indeno(1l,2,3-cd)pyrene <20 <20
Dibenzo(a,h)anthracene <20 <20
Benzo(g,h,i)perylene <20 <20
alpha-BHC <20 <20
beta-BHC <20 <20
gamma-BHC ‘ <20 <20
delta-BHC <20 <20
Heptachlor <20 <20
Aldrin <20 <20
Heptachlor epoxide <20 <20
Endosulfan I . ‘ <20 <20
Dieldrin <20 <20
4,4’~-DDE <20 <20
Endrin <20 . <20
Endosulfan II <20 <20
4,4'’~-DDD . <20 <20
Endrin aldehyde <20 <20
Endeosulfan sulfate N <20 <20
4,4’-DDT <20 <20
PCBs <20 <20
Date Analyzed ' 3/15/88 3/15/88
Date Extracted Unknown Unknown
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Table 2. Other Identified Compounds ‘

Acurex Sample ID

Q0129 Q0129
"0830BBK 1600TMBK

Semivolatile Compounds % Recov % Recov
Octafluorobiphenyl#* '12 72
9-Phenylanthracene* 17 41

No other compounds found : : S

* - Extraction surrogates reported as percent recovery.

! 1 .
ND - Not detected among the major peaks examined, detection limit unknown.
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/\ ACUREX |
¢ \ Corporation

Environmental Systems Division

Acurex V ' April 7, 1988
Acurex ID: 8802032
Client PO: 8281.14
Page 1 of 28
' Rev. 8/10/88
Attention: Larry Waterland

Subject: Analysis of 42 Extracts, Received 2/13/88.

Samples were analyzed for semivolatile organic compounds according to
U.S. EPA Method B270 (Test Methods for Evaluating Solid Waste - SW846,
2nd Ed.,1982). Results are presented in Table 1.

Identification and quantitation of other semivolatile compounds is
presented in Table 2.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative

abundance of three unique ions. The entire mass spectrum is checked
before any final identifications are recorded. Quantitative analysis is
" performed by the internal standard method using a single characteristic
ion and response factors obtained from a daily calibration standard. 1In
the tables, an entry such as "<5" means that the compound was not found
at a level above the laboratory’s reporting limit. The reporting limit,
which is based on EPA reporting levels, has been corrected for any
sample dilution.

Prior to analysis, every sample is spiked with surrogate compounds as
part of Acurex’s Quality Control Program. These compounds simulate the
behavior of compounds of interest and confirm that acceptable

recoveries are being achieved on every sample. The results of surrogate
recoveries are reported with the sample results.

1f you should have any technical questions, pleage contact Robert DeRosier
at (415)961-5700.

Submitted by:@&% Approved by: //44/

Richard Scott Robeft DeRosier
Acting GC Supervisor Client Services Manager

These results were obtained by following standard laboratory
procedures; the liability of Acurex Corporation shall not exceed the
amount paid for this report. In no event shall Acurex be liable for
special or consequential damages.

485 Clyde Avenue, P.O. Box 7044, Mountain View, CA 84039 (415) 961-5700 Telex: 325961 FAX:(415) 864-6145
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Table 1. Semivolatile Organic Results ‘ H

Acurex Sample ID

$0114 $0120 50127 50129 ' E0114

i
1400 1535 1130 1155 1400 -
B270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Phenol <20 <20 <20 <20 <20 i
Bls(z-chloroethyl)ether <20 <20 <20 <20 <20 !
2=Chlorophenol <20 <20 <20 <20 ' <20 i
1,3-Dichlorobenzene <20 <20 <20 <20 ' <20 H
1,4-Dichlorobenzene oo <20 <20 <20 - <20 - <20 i
1,2-Dichlorobenzene <20 <20 <20 <20 | = <20 :
Bis (2-chloroisopropyl)ether <20 <20 <20 = <20 <20 3
N-Nitroso~di-n-propylamine <20 <20 - <20 <20 <20 I
Hexachloroethane <20 220 I <20 <20’ i
Nitrobenzene <20 <20 <20 <20 <20
Isophorone <20 <20 <20 <20 . <20
2-Nitrophenol <20 <20 <20 -<20 - <20
2,4-Dimethylphenol <20 <20 <20 <20 ' <20
Bls(2-chloroethoxy)methane © <20 - <20 <20 <20 - <20
2,4-Dichlorophenol <20 <20 <20 ‘<20 <20
1,2,4-Trichlorobenzene : <20’ <20 <20 <20 ' <20
Naphthalene ' <20 20 <20 <20 <20
Hexachlorobutadiene <20 <20 | <20 <20 .- <20 !
4-=Chloro-3-methylphenol <20 <20 <20 <20 <20 i
Hexachlorocyclopentadiene <20 <20 <20 <20 <20 ‘ '
2,4,6-Trichlorophenol <20 <20 <20 <20 <20 :
z-Chloronaphthalene : <20 <20 <20 <20 <20 i
Dimethyl phthalate <20 <20 <20 <20 - <20 i
Acenaphthylene <20 <20’ <20 <20 | <20 - :
Acenaphthene <20 <20 <20 - <20 - <20
?2,4-Dinitrophenol <100 <100 <100 <100 <100 i
4-Nitrophenol - <100 <100 <100 <100 : - <100 i
2,4~Dinitrotoluene <20 <20 <20 <20 © <20 :
2,6-Dinitrotoluene <20 <20 <20 <20 <20 ,
Diethyl phthalate . <20 <20 <20 <20 <20 I
4=Chlorophenyl phenylether <20 <20 <20 <20 | <20 :
Fluorene <20 <20 <20 <20 <20 R
4,6-Dinitro-2-methylphenol <100 <100 <100 <100 . <100 !
N-Nitrosodiphenylamine <20 <20 <20 <20 <20 :
4-Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 <20
Pentachlorophenol <100 <100 <100 <100 ' <100
Phenanthrene : <20 <20 <20 <20 . <20
Anthracene - <20 - <20 <20 - <20 | <20
pi-n-Butyl phthalate <20 <20 <20 <20 ! <20
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

80114 50120 50127 80129 E0114

1400 1535 - 1130 1155 1400
8270 Compounds ' -ug/ext ug/ext ug/ext ug/ext ug/ext
Fluoranthene <20 <20 <20 <20 <20
Pyrene ’ <20 <20 <20 <20 <20
Butyl benzyl phthalate <20 27 <20 <20 . 37
3,3’-Dichlorobenzidine <40 <40 <40 <40 © <40
Benzo(a)anthracene <20 <20 <20 <20. <20
Bis(2~ethylhexyl)phthalate 96 290 <20 2000 . . 910
Chrysene - ) <20 <20 <20 <20 <20
Di-n-octyl phthalate <20 36 . 28 <20 . 30
Benzo(b) fluoranthene <20 <20 <20 <20 <20
Benzo (k) fluoranthene <20 <20 <20 <20 <20
Benzo(a)pyrene <20 <20 <20 <20 <20
Indeno(1,2,3-cd)pyrene <20 <20 <20 <20 <20
Dibenzo(a,h)anthracene <20 <20 <20 <20. <20
Benzo(g,h,i)perylene <20 - <20 <20 - <20 <20
alpha-BHC <20 <20 <20 <20 <20
beta-BHC . <20 <20 <20 <20 - . <20
gamma~-BHC <20 <20 <20 <20 <20
delta-BHC <20 <20 <20 <20 . <20
Heptachlor v <20 <20 <20 <20 <20
Aldrin <20 <20 <20 . <20 <20
Heptachlor epoxide <20 <20 <20 <20 <20
Endosulfan I , ‘ <20 <20 <20 <20 . <20
Dieldrin <20 <20 <20 <20 <20
4,4’-DDE : <20 <20 <20 <20 - <20
Endrin <20 <20 <20 <20 <20
Endosulfan II <20 <20 <20 <20 <20
4,4’-DDD <20 <20 <20 <20 . <20
Endrin aldehyde <20 <20 <20 <20 © <20
Endosulfan sulfate - <20 <20 <20 <20 <20
4,4'’-DDT ' <20 <20 <20 <20 <20
PCBs <20 <20 <20 . <20 <20
Date Analyzed 3/16/88 2/28/88 2/29/88 3/1/88 -3/16/88
Surrogates . Percent Recovery (%)
Octafluorobiphenyl “ 1.4 106 . 81 81 .71

9-Phenylanthracene 1.5 101 69 77 : 66
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Table 1. Semivolatile Organic Results (CQntinhed)

Acurex;Sample ID

EOIPO E0120 EO121 E0121 . E0127

1535T1 153572 123071 1230T2 1130
8270 Compounds v ug/ext ug/ext ug/ext ug/ext = ug/ext
Phenol <20 <20 <20 <20 <20
Bis(2-chloroethyl)ether <20 <20 <20 <20 <20
2-Chlorophenol <20 <20 <20 <20 <20
1,3-Dichlorobenzene <20 <20 <20 <20 <20
1,4-Dichlorobenzene <20 <20 <20 <20 <20
1,2-Dichlorobenzene <20 <20 <20 <20 <20
Bis(2-chloroisopropyl)ether <20 <20 <20 <20 <20,
N-Nitroso-di-n-propylamine <20 <20 <20 <20 | <20
Hexachloroethane 31 110 <20 <20 | 25
Nitrobenzene <20 <20 <20 <20 | <20 !
Isophorone <20 <20 <20 <20 | <20 {
2-Nitrophenol <20 <20 <20 <20 | <20
2,4-Dimethylphenol <20 <20 <20 . <20 ¢ <20
Bis(2-chloroethoxy)methane <20 <20 <20 <20 <20
2,4-Dichlorophenol <20 <20 29 <20 | <20
1,2,4-Trichlorobenzene <20 <20 <20 <20 ! <20
Naphthalene , <20 <20 <20 <20 | <20
Hexachlorobutadiene <20 <20 <20 <20 <20
4-Chloro=-3-methylphenol : <20 <20 <20 <20 <20
Hexachlorocyclopentadiene - <20 <20 <20 <20 . <20
2,4,6-Trichlorophenol <20 <20 <20 <20 | <20
2-Chloronaphthalene <20 <20 <20 <20 <20
Dimethyl phthalate <20 <20 <20 <20 <20 -
Acenaphthylene <20 <20 <20 <20 <20 -
Acenaphthene . <20 <20 <20 <20 <20
2,4-Dinitrophenol <100 <100 <100 <100 <100
4-Nitrophenol <100 <100 <100 <100 <100
2,4-Dinitrotoluene <20 <20 <20 <20 . <20
2,6-Dinitrotoluene <20 <20 <20 <20 . <20
Diethyl phthalate <20 <20 <20 <20 ¢ <20
4-Chlorophenyl phenylether <20 <20 <20 <20 <20
Fluorene <20 <20 <20 <20 <20 N
4,6-Dinitro-2-methylphenol <100 <100 <100 <100 - <100 !
N-Nitrosodiphenylamine <20 <20 <20 <20 <20 - ’
4-Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 - <20
Pentachlorophenol <100 <100 <100 <100 <100
Phenanthrene <20 - <20 <20 <20 . <20
Anthracene <20 <20 <20 <20 <20
Di-n-Butyl phthalate <20 <20 <20 <20 - <20
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

E0120 E0120 E0121 E0121 E0127

1535T1 1535T2 1230T1 1230T2 1i30
8270 Compounds ug/ext ug/ext ug/ext ug/ext ' ug/ext
Fluoranthene <20 - <20 <20 <20 <20
Pyrene <20 <20 <20 <20 ' <20
Butyl benzyl phthalate - <20 <20 <20 <20 . <20
3,3’-Dichlorobenzidine <40 <40 <40 <40 ‘<40
Benzo(a)anthracene <20 <20 <20 <20 <20
Bis(2-ethylhexyl)phthalate 330 39 120 290 780
Chrysene <20 <20 <20 <20 <20
Di-n-octyl phthalate 22 <20 31 39 <20
Benzo(b) fluoranthene <20 <20 <20 <20 . <20
‘Benzd (k) fluoranthene . <20 <20 <20 <20 <20
Berizo(a)pyrene <20 <20 <20 <20 <20
Indeno(1,2,3-cd)pyrene <20 <20 <20 <20 <20
Dibénzo(a,h)anthracene . <20 <20 <20 <20 <20
Benzo(g,h,i)perylene ' <20 <20 <20 <20 <20
alpha-BHC i <20 <20 <20 <20 <20
beta-BHC <20 . <20 <20 <20 - <20
gamma-BHC <20 <20 <20 <20 <20
delta-BHC - <20 <20 . <20 <20 <20
Heptachlor <20 <20 <20 <20 <20
Aldrin A <20 <20 <20 <20 <20
Heptachlor epoxide <20 <20 <20 <20 <20
Endosulfan I ’ <20 <20 <20 <20 <20
Dieldrin <20 <20 <20 <20 <20
4,4’-DDE ; <20 <20 <20 <20 <20
Endrin , <20 <20 <20 <20 - <20
Endosulfan II . <20 <20 <20 <20 <20
4,4’-DDD ’ <20 <20 <20 <20 <20
Endrin aldehyde - . <20 <20 <20 <20 . <20
Endosulfan sulfate <20 <20 <20 <20 = <20
4,4’-DDT <20 <20 <20 <20 <20
PCBs <20 <20 <20 <20 <20
Date Analyzed v 2/28/88 2/28/88 2/28/88 2/28/88 2/29/88
Surrogates Percent Recovery (%)
Octafluorobiphenyl 72 82 80 71 ‘86

9-Phenylanthracene 75 81 83 72 81
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Table 1. Semivélatile Organic Results (Contiﬁhed)

Acurei Sample ID

E0129 B0114 BO120 B0121 B0127

1155 1800 2100 1220 1600
8270 Compounds ] ug/ext ug/ext ug/ext ug/ext ug/ext f
Phenol <20 <20 <20 = <20 = <20
Bis (2-chloroethyl)ether <20 © <20 <20 <20 <20
2=Chlorophenol <20 <20 <20 . <20 <20
1,3-Dichlorobenzene <20 <20 <20 <20 . T <20 ;
1,4-Dichlorobenzene <20 <20 <20 T <20 <20 i
1,2-Dichlorobenzene <20 <20 <20 <20 <20 :
Bls(z-chlor01sopropyl)etﬂér <20 <20 <20 <20 <20 :
N-Nitroso-di-n-propylamine <20 <20 <20 <20 <20
Hexachloroethane <20 <20 <20 <20 <20 ;
Nitrobenzene <20 <20 <20 <20 © <20 i
Isophorone ) <20 <20 <20 €20 . <20 . ]
2=-Nitrophenol <20 <20 <20 <20 <20
2,4-Dimethylphenol <20 <20 <20 <20 . <20
Bis (2~chloroethoxy)methane <20 <20 <20 - <20 | <20
2,4-Dichlorophenocl <20 <20 <20 ' <20 <20
1,2,4-Trichlorobenzene <20 <20 <20 <20 <20
Naphthalene <20 <20 <20 <20 <20 !
Hexachlorobutadiene ' <20 <20 <20 <20 <20 7 .
4-Chloro-3-methylphenol <20 <20 <20 <20 . <20 ) i
Hexachlorocyclopentadiene <20 <20 <20 <20 <20 ]
2,4,6~-Trichlorophenocl <20 <20 <20 <20 . . <20 I
2=Chloronaphthalene <20 <20 <20 <20 | <20, !
Dimethyl phthalate <20 <20 <20 <20 - <20 !
Acenaphthylene <20 <20 <20 <20 <20 :
Acenaphthene <20 <20 <20 <20 <20 !
2,4~Dinitrophenol <1Loo <100 <100 <100 | <100 !
4-Nitrophenol <100 <100 <100 <100 <100 :
2,4-~Dinitrotoluene <20 <20 <20 <20 - <20 !
2,6-Dinitrotoluene <20 <20 <20 <20 . . <20 ;
Diethyl phthalate <20 <20 <20 <20 . <20 :
4-Chlorophenyl phenylether <20 <20 <20 <20 <20 ' i
Fluorene <20 <20 <20 <20 . <20 :
4,6-Dinitro-2-methylphenol <100 <100 <100 <100 . <100 :
N-Nitrosodiphenylamine <20 <20 <20 <20 <20 i
4-Bromophenyl phenylether <20 <20 <20 <20 | <20 §
Hexachlorobenzene <20 .<20 <20 <20 <20 ¢
Pentachlorophenol <100 <100 <100 <100 <100 i
Phenanthrene , <20 <20 <20 <20 <20 2
Anthracene <20 <20 <20 - <20 .. <20 i
Di-n-Butyl phthalate <20 <20 <20 <20 = <20 .
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

E0129 B0114 B0120 BO121 B0127

1155 1800 2100 1220 1600
8270 Compounds ug/ext‘ ug/ext ug/ext ug/ext ug/ext
Fluoranthene . <20 <20 <20 <20 <20
Pyrene <20 <20 <20 <20 <20
Butyl benzyl phthalate - <20 . <20 <20 <20 - <20
3,3’=Dichlorobenzidine <40 <40 <40 <40 <40
Benzo(a)anthracene <20 <20 <20 <20 <20
Bls(z-ethylhexyl)phthalate <20 <20 <20 <20 ‘<20
Chrysene <20 . <20 <20 <20 <20
Di-n-octyl phthalate - <20 <20 - <20 . <20 <20
Benzo(b) fluoranthene .. <20 . <20 <20 - <20 <20 .
Benzo(k) fluoranthene <20 <20 <20 <20 <20
Benzo(a)pyrene <20 <20 <20 <20 <20
Indeno(1,2,3-cd)pyrene <20 . <20 <20 <20 <20
Dibenzo(a,h)anthracene - <20 <20 <20 <20 <20
Benzo(g,h,i)perylene <20 . <20 <20 <20 <20
alpha-BHC <20 <20 <20 T <20 <20
beta-~BHC <20 <20 <20 <20 <20
gamma~BHC <20 <20 <20 <20 <20
delta~BHC <20 - <20 <20 - <20 <20
Heptachlor v . <20 <20 <20 = - <20 <20
Aldrin <20 <20 <20 <20 <20
Heptachlor epoxide <20 <20 <20 <20 <20
Endosulfan I A <20 <20 <20 . <20 <20
Dieldrin - <20 <20 <20 ' <20 <20
4,4’~DDE , ‘<20 <20 <20 <20 <20
Endrin : <20 - <20 <20 <20 <20
Endosulfan II <20 <20 <20 <20 <20
4,4’~-DDD - <20 <20 <20 <20 <20
Endrxn aldehyde <20 <20 <20 <20 <20
Endosulfan sulfate <20 <20 - <20 <20 <20
4,4’-DDT <20 <20 <20 - <20 <20
PCBs - : <20 <20 <20 - <20 - <20
Date Analyzed 3/1/88 3/16/88 2/28/88 2/28/88 2/29/88
Surrogates . Percent Recovery (%)
octafluorobiphenyl : 75 -~ 15 13 14 17
9-Phenylanthracene ' 77 60 57 76 .73
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

BOiZQ T0114 TO0120 T0121 - T0127

1430 - 1345 1535 1200 1130
8270 Compounds ug/@xtf ug/ext  ug/ext ug/ext ug/ext
Phenol <20 " <20 <20 <20 . <20
Bis(2-chloroethyl)ether 20 <20 . <20 <20 . <20
2-Chlorophenol - €20 <20 <20 - <20 <20
1,3-Dichlorobenzene <20 <20 <20 <20 <20
1,4-Dichlorobenzene ' - «20 <20 - <20 - <20 <20
1,2-Dichlorobenzene : <20 <20 <20 <20 <20
Bis(2-chloroisopropyl)ether © <20 <20 <20 <20 <20
N-Nitroso=-di-n-propylamine - €20 ¢ <20 <20 <20 <20
Hexachloroethane <20 <20 <20 <20 <20
Nitrobenzene - «20 <20 <20 <20 <20 -
Isophorone © %20 <20 <20 <20 ¢ <20
2=-Nitrophenol <20 <20 <20 <20 ; <20
2,4-Dimethylphenol €20 <20 <20 <20 <20
Bis(2-chloroethoxy)methane <20 <20 <20 <20 <20
2,4~Dichlorophenol <20 <20 <20 <20 . <20
1,2,4-Trichlorobenzene ‘ <20 - <20 <20 <20 | <20
Naphthalene - <20 - <20 <20 <20 . <20
Hexachlorobutadiene ’ © €20 7 <20 . <20 <20 <20
4-Chloro-3-methylphenol <20 <20 <20 <20 . <20
Hexachlorocyclopentadiene <20 <20 <20 <20 - <20
2,4,6~Trichlorophenol - - <20 <20 <20 - <20 <20
2-Chloronaphthalene <20 © <20 <20 <20 <20
Dimethyl phthalate <20 <20 <20 <20 <20
Acenaphthylene <20 <20 <20 <20 . <20
Acenaphthene <20 <20 <20 <20 <20
2,4-Dinitrophenol " <100 <100 <100 <100 <100
4=-Nitrophenol - <100 - <100 <100 <100 . <100
2,4~Dinitrotoluene : <20 . <20 - <20 <20 <20
2,6=Dinitrotoluene 420 <20 <20 <20 " <20
Diethyl phthalate T <20 <20 <20 <20 : <20
4-Chlorophenyl phenylether <20 <20 <20 <20 <20
Fluorene <20 <20 <20 <20 <20
4,6-Dinitro-2-methylphenol <100 - <100 <100 <100 : <100
N-Nitrosodiphenylamine <20 <20 - <20 <20 <20
4-Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 <20
Pentachlorophenol <100 <100 @ <100 <100 <100
Phenanthrene <20 <20 " <20 <20 * <20
Anthracene <20 <20 <20 <20 <20

Di-n-Butyl phthalate <20 <20 <20 <20 . <20
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

B0129 T0114 T0120 T0121 T0127

1430 1345 1535 1200 1130

8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Fluoranthene <20 <20 <20 .. <20 <20
Pyrene <20 <20 <20 - <20 <20
Butyl benzyl phthalate <20 <20 <20 <20 <20
3,3’-Dichlorobenzidine <40 <40 <40 .. <40 <40
Benzo(a)anthracene ; <20 <20 <20 <20 <20
Bis(2-ethylhexyl)phthalate <20 43 20 . <20 <20
Chrysene ) <20 <20 <20 <20 <20
Di-n~-octyl phthalate <20 <20 <20 <20 <20
Benzo(b) fluoranthene <20 <20 <20 <20 <20
Benzo (k) fluoranthene . <20 <20 <20 <20 <20
Benzo (a)pyrene <20 <20 <20 " <20 <20
Indeno(l,2,3~cd)pyrene <20 <20 <20 <20 . <20
Dibenzo(a,h)anthracene <20 <20 <20 <20 <20
Benzo(g,h,i)perylene <20 <20 <20 <20 <20
alpha-BHC <20 <20 <20 <20 <20
beta-BHC <20 <20 <20 <20 <20
gamma-BHC <20 <20 <20 <20 <20
delta~BHC <20 <20 <20 <20 <20
Heptachlor <20 <20 <20 . <20 . <20
Aldrin <20 ‘<20 <20 <20 <20
Heptachlor epoxide <20 <20 <20 <20 <20
Endosulfan I <20 <20 <20 <20 <20
Dieldrin <20 <20 <20 ‘<20 <20
4,4'’-DDE <20 <20 <20 <20 <20
Endrin - <20 <20 <20 <20 <20
"Endosulfan II <20 <20 <20 ‘<20 . <20
4,4'-DDD <20 <20 <20 <20 <20
Endrin aldehyde <20 <20 <20 <20. <20
Endosulfan sulfate <20 <20 <20 <20 <20
4,4’-DDT ' <20 <20 <20 <20 <20
PCBs | <20 <20 <20 <20 <20
Date Analyzed 3/1/88 3/16/88 2/28/88 2/28/88 2/29/88
Surrogates Percent Recovery (%)

Octafluorobiphenyl 1.4 44 50 54 - 66
9-Phenylanthracene 15 70 5.7 .18 92
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Table 1. Semivolatile Organic Results (Continued)

L

Acurex Sample ID

T0129 Q0114 Q0114 Q0120 © Q0120
1155 1028FSK 1020FBK 0841FBK . 0848FSK

Di-n-Butyl phthalate <20 <20 <20 <20 ¢ <20

8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext

Phenol ’ <20 <20 0 <20 " <20 . <20
Bis(2-chloroethyl)ether <20 <20 <20 <20 | <20
2-Chlorophenol <20 <20 <20 <20 - <20 ;
1,3-Dichlorobenzene <20 <20 <20 . <20 <20 ;
1,4-Dichlorobenzene <20 <20 <20 <20 <20 f
1,2-Dichlorobenzene <20 <20 - <20 <20 . <20
Bis(2~chloroisopropyl)ether <20 <20 <20 <20 <20
N-Nitroso~di-n-propylamine <20 <20 <20 <20 | <20
Hexachloroethane <20 . <20 <20 <20 - <20
Nitrobenzene ‘ <20 <20 <20 <20 <20

Isophorone <20 <20 <20 <20 ' <20
2-Nitrophenol <20 <20 <20 <20 <20
2,4-Dimethylphenol <20 <20 <20 <20 . <20
Bis(2-chloroethoxy)methane <20 <20 <20 <20 <20
2,4-Dichlorophenol <20 <20 <20 <20 <20
1,2,4-Trichlorobenzene <20 <20 <20 <20 <20

Naphthalene <20 32 <20 33 . <20
Hexachlorobutadiene <20 <20 <20 <20 <20
4~Chloro~3-methylphenol <20 <20 <20 <20 , <20
Hexachlorocyclopentadiene <20 <20 <20 <20 | <20
2,4,6-Trichlorophenol <20 <20 <20 <20 . <20
2-Chloronaphthalene <20 <20 <20 © <20 <20

Dimethyl phthalate <20 <20 <20 <20 <20 -
Acenaphthylene <20 53 <20 51 <20
Acenaphthene ' <20 <20 <20 <20 <20
2,4-Dinitrophenol <100 <100 <100 <100  <100-
4-Nitrophenol . <100 <100 <100 <100 <100
2,4-Dinitrotoluene <20 <20 - <20 <20 @ . <20
2,6-Dinitrotoluene <20 <20 <20 <20. <20

Diethyl phthalate <20 <20 <20 - <20 ¢ <20
4-Chlorophenyl phenylether <20 <20 <20 <20 ' <20

Fluorene <20 39 <20 35 . <20
4,6-Dinitro-2-methylphenol <100 <100 <100 = <100 <100
N-Nitrosodiphenylamine <20 <20 <20 <20 - <20
4~Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 <20
Pentachlorophenol <100 <100 <100 <100 <100
Phenanthrene <20 45 <20 34 <20 "
Anthracene <20 47 <20 40 <20 ¥
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

T0129 Q0114 Q0114 Q0120 Q0120
1155 1028FSK 1020FBK O0841FBK 0848FSK

8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Fluoranthene <20 35 <20 29 <20
Pyrene <20 <20 <20 <20 <20
Butyl benzyl phthalate <20 <20 <20 <20 <20
3,3’~Dichlorobenzidine <40 <40 <40 <40 . <40
Benzo(a)anthracene <20 <20 <20 <20 <20
Bis(2-ethylhexyl)phthalate <20 140 140 27 59
Chrysene <20 <20 <20 <20 <20
Di-n-octyl phthalate <20 . <20 <20 <20 <20
Benzo(b) fluoranthene <20 <20 <20 <20 <20
Benzo (k) fluoranthene <20 <20 <20 - <20 <20
Benzo(a)pyrene. <20 <20 <20 <20 <20
Indeno(1,2,3-cd)pyrene <20 <20 <20 <20 <20
Dibenzo(a,h)anthracene <20 <20 <20 <20 <20
Benzo(g,h, i)perylene <20 <20 <20 <20 T <20
alpha-BHC <20 <20 <20 <20 © <20
beta-BHC <20 <20 <20 <20 <20
gamma=-BHC <20 <20 <20 <20 - <20
delta-BHC ' <20 <20 <20 <20 © <20
Heptachlor <20 <20 <20 <20 <20
Aldrin <20 <20 <20 <20 <20
Heptachlor epoxide <20 <20 <20 <20 ‘<20
Endosulfan I <20 <20 <20 <20 <20
Dieldrin ‘ <20 <20 <20 <20 <20
4,4'’-DDE ' <20 <20 <20 <20 <20
Endrin : <20 <20 <20 <20 = <20
Endosulfan II <20 <20 <20 <20 <20
4,4’~DDD ) <20 <20 <20 <20 <20
Endrin aldehyde - <20 <20 <20 <20 <20
Endosulfan sulfate , <20 <20 <20 <20 L <20
4,4'-DDT <20 <20 <20 <20 <20 .
PCBs <20 <20 <20 <20 <20
Date Analyzed ‘ 3/1/88 3/16/88 3/16/88 2/29/88 2/28/88
Surrogates Percent Recovery (%)

Octafluorobiphenyl - 64 63 60 72 63
9-Phenylanthracene 97 69 78 75 90
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

Q0129

Q0121 Q0127 Q0127 Q0129
" 0836FBK 0830FSK 0829FBK O0730FSK 0731FBK
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext -
Phenol <20 <20 <20 <20 <20
Bis(2-chloroethyl)ether <20 <20 <20 <20 <20
2-Chlorophenol <20 <2 <20 <20 . <20
1,3-Dichlorobenzene <20 <2 <20 <20 <20
1,4-Dichlorobenzene <20 <20 <20 <20 <20
1,2-Dichlorcobenzene <20 <20 <20 <20 <20
Bis(2-chloroisopropyl)ether <20 <20 <20 <20 . <20
N-Nitroso~-di-n-propylamine <20 <20 <20 <20 <20 .
Hexachloroethane <20 <20 <20 . § <20 <20 .-
Nitrobenzene <20 <20 <20 <20 . <20
Isophorone <20 <20 <20 <20 <20
2-Nitrophenol <20 <20 <20 - <20 <20
2,4~-Dimethylphenol <20 <20 <20 <20 <20
Bis(2-chloroethoxy)methane <20 <20 <20 <20 <20
2,4~Dichlorophenol <20 <20 <20 <20 <20
1,2,4~-Trichlorobenzene <20 <20 <20 <20 <20
Naphthalene <20 34 <20 39 <20 -
Hexachlorobutadiene <20 <20 <20 <20 <20
4~Chloro-3-methylphenol <20 <20 <20 <20 <20
Hexachlorocyclopentadiene <20 <20 <20 <20 . <20
2,4,6~Trichlorophenol <20 <20 <20 <20 . <20
2= Chloronaphthalene <20 <20 <20 <20 - <20
Dimethyl phthalate <20 <20 <20 <20 <20
Acenaphthylene <20 - 57 <20 61 <20
Acenaphthene <20 <20 <20 <20 <20
2,4-Dinitrophenol <100 <100 <100 <100 - <100
4-Nitrophenol <100 <100 <100 <100 <100
2,4-Dinitrotoluene <20 <20 <20 <20 <20
2,6-Dinitrotoluene <20 <20 <20 <20 <20
Diethyl phthalate <20 ..€20 <20 <20 <20
4-Chlorophenyl phenylether <20 <20 <20 <20 <20
Fluorene <20 40 <20 46 | <20
4,6-Dinitro-2-methylphenol <100 <100 <100 <100 - <100
N-Nitrosodiphenylamine <20 <20 <20 <20 ' <20
4-Bromophenyl phenylether <20 <20 <20 <20 <20
Hexachlorobenzene <20 <20 <20 <20 <20
Pentachlorophenol <100 - <100 - <100 <100 . <100
Phenanthrene <20 41 - <20 47 <20
Anthracene <20 46 <20 . 50 <20
Di-n-Butyl phthalate <20 <20 <20'= <20
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

. Q0121 Q0127 Q0127 Q0129 Q0129
0836FBK O0830FSK 0829FBK 0730FSK 0731FBK

8270 Compounds ug/ext - ug/ext ug/ext ug/ext ug/ext
Fluoranthene <20 - 37 <20 33 <20
Pyrene ‘ <20 <20 <20 <20 <20
Butyl benzyl phthalate <20 <20 <20 <20 <20
3,3’-Dichlorobenzidine <40 <40 <40 . <40 <40
Benzo(a)anthracene <20 <20 <20 <20 . <20
Bis(2-ethylhexyl)phthalate <20 <20 54 - 120 <20
Chrysene <20 <20 <20 <20 <20
Di-n-octyl phthalate <20 <20 <20 <20 - :.<20
Benzo(b) fluoranthene <20 <20 <20 <20 .. <20
Benzo (k) fluoranthene T <20 <20 <20 <20 .. <20
Benzo(a)pyrene <20 <20 <20 <20 - <20
Indeno(1,2,3-cd)pyrene <20 - <20 <20 <20 <20
Dibenzo(a,h)anthracene <20 <20 <20 <20 .. <20
Benzo{g,h,i)perylene - <20 <20 <20 <20 ... <20
alpha-BHC . <20 . <20 <20 - <20 . - <20
beta-BHC o <20 <20 <20 <20 <20
gamma-BHC <20 - <20 <20 <20 - <20
‘delta-BHC <20 <20 <20 <20 <20
Heptachlor <20 <20 <20 ... <20 <20
Aldrin - ‘ <20 <20 <20 <20 . <20~
Heptachlor epoxide <20 - <20 <20 . <20 <20
Endosulfan I <20 <20 <20 - <20 . <20
Dieldrin <20 " <20 <20 T <20 <20
4,4'-DDE . <20 <20 <20 <20 . <20
Endrin <20 <20 <20 <20 <20
Endosulfan II - <20 ‘<20 <20 T <20 <20
4,4’-DDD ) <20 <20 <20 <20 <20
Endrin aldehyde ‘ <20 <20 <20 . <20 <20
Endosulfan sulfate <20 <20 <20 <20 . <20
4,4’-DDT <20 <20 <20 - <20 <20
PCBs <20 <20 <20 <20 <20
Date Analyzed 2/29/88 2/29/88 3/1/88 3/1/88 - 3/1/88
Surrogates Percent Recovery (%)

Octafluorobiphenyl 68 ‘ 69 67 72 ' 14
9-Phenylanthracene 96 75 86 68 17
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

90127 Q0120 - QOl20 Q0127 . FO0l1i4

1130TSK 1535TSK 2100BSK 1600BSK 1545

B270 Compounds - s ug/ext ug/ext ug/ext ug/ext ug/ext

Phenol <20 <20 <20 <20 = -<5000
Bis(2-chloroethyl)ether <20 . <20 <20 <20 <5000
2-Chlorophenol ‘ <20 <20 <20 <20 . <5000
1,3-Dichlorobenzene <20 <20 - <20 <20. <5000
1,4-Dichlorobenzene : <20 <20 <20 <20 <5000
1,2-Dichlorobenzene <20 © <20 <20 <20 , <5000 i
Bis(2=-chloroisopropyl)ether <20 <20 <20 <20 <5000 i
N—Nitroeo—dl-n—propylamlne <20 . <20 <20 <20 . <5000 i
Hexachloroethane <20 <20 <20 <20 . <5000 -
Nitrobenzene <20 - <20 <20 <20 ' <5000 -
Isophorone <20 <20 <20 <20 @ <5000 i

2-Nitrophenol <20 <20 <20 <20 ' <5000 i
2,4-Dimethylphenol <20 <20 <20 <20 <5000 §
Bls(2-chloroethoxy)methane <20 . <20 <20 <20 ' <5000 :
2,4-Dichlorophenol . <20 - <20 <20 <20 <5000 |
1,2,4-Trichlorobenzehe <20 <20 <20 <20 ' <5000
Naphthalene : ’ . 36 <20 <20 <20 | 68000
Hexachlorobutadiene <20 <20 <20 <20 = <5000
4~Chloro-3-methylphenol <20 . <20 <20 <20 <5000
Hexachlorocyclopentadiene <20 <20 <20 <20 <5000 i
2,4,6-Trichlorophenol <20 <20 <20 .. <20 - <5000 |
2=Chloronaphthalene <20 <20 <20 <20 <5000 i |
Pimethyl phthalate <20 <20 <20 <20 = <5000
Acenaphthylene . 29 <20 ‘34 35 16000
Acenaphthene ) <20 . <20 <20 <20 <5000
2,4~-Dinitrophenol <100 <100 <100 <100  <25000 ‘
4=-Nitrophenol <100 - <100 <100 <100 <25000 /
2,4-Dinitrotoluene <20 . <20 <20 <20 @ <5000 . i
2,6-Dinitrotoluene . <20 <20 <20 <20 : <5000 i
Diethyl phthalate <20 <20 <20 <20 <5000 ]
4-Chlorophenyl phenylether <20 <20 <20 <20 ' <5000 i
Fluorene : 38 <20 24 22 7900
4,6=-Dinitro-2-methylphenol <100 £100 <100 <100 = <25000 ..
N-Nitrosodiphenylamine <20 <20 <20 <20 <5000 ‘
4-Bromophenyl phenylether <20 <20 <20 <20 @ <5000 i
Hexachlorobenzene <20 <20 <20 <20 @ <5000 i
Pentachlorophenol <100 -. - <100 . <100 <100 <25000 |
Phenanthrene . 41 <20 26 25 28000 i
Anthracene 36 <20 35 34 .. .- 8500 - i
Pi-n~-Butyl phthalate <20 <20 <20 <20 ; <5000
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1. Semivolatile Organic Results (Continued)

Acurex Sample ID

Q0127 Q0120 Q0120 Q0127 F0l14
1130TSK 1535TSK 2100BSK 1600BSK

8270 Compounds ug/ext ug/ext ug/ext ug/ext: ug/ext

Fluoranthene 41 <20 24 21 13000
Pyrene : ‘<20 <20 <20 <20 ‘12000 -
Butyl benzyl phthalate <20 <20 <20 <20 <5000
3,3’-Dichlorobenzidine <40 <40 <40 <40 <10000 -
Benzo(a)anthracene <20 <20 <20 <20 5800
Bis(2~ethylhexyl)phthalate <20 <20 <20 26 <5000
Chrysene . <20 <20 <20 <20 6100
Di-n-octyl phthalate <20 <20 <20 <20 . <5000
Benzo (b) fluoranthene <20 <20 <20 <20 6600
Benzo (k) fluoranthene <20 <20 <20 <20 <5000
Benzo(a)pyrene <20 <20 <20 <20 <5000
Indeno(1,2,3~cd)pyrene <20 <20 <20 <20 = 22000
Dibenzo(a,h)anthracene <20 <20 <20 <20 - <5000
Benzo(g,h,i)perylene <20 <20 <20 <20 = <5000
alpha-BHC <20 <20 <20 <20 <5000
beta-BHC <20 <20 <20 <20 <5000
gamma-BHC : <20 <20 <20 <20 <5000
delta-BHC <20 <20 <20 <20 <5000
Heptachlor <20 <20 <20 <20 <5000
Aldrin . <20 <20 <20 <20 <5000
Heptachlor epoxide : <20 <20 <20 . <20 . <5000
Endosulfan I <20 <20 <20 <20 <5000
Dieldrin <20 <20 <20 <20 <5000
4,4’-DDE <20 <20 <20 <20 <5000
Endrin <20 <20 <20 <20 <5000
Endosulfan II <20 <20 <20 <20 <5000
4,4'’-DDD . <20 <20 <20 <20 <5000
Endrin aldehyde <20 <20 <20 <20 <5000. -
Endosulfan sulfate <20 <20 <20 <20 <5000
4,4’-DDT <20 <20 <20 <20 <5000
PCBs : <20 <20 <20 <20 <5000

Date Analyzed . 2/29/88 2/29/88 2/29/88 3/1/88 -3/20/88 -

Surrogates v ‘ Percent Recovery (%)

Octaflubrobiphenyl 70 56
9-Phenylanthracene 78 2.6
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

8270 Compounds

F0120
2110

FOl121
1228

F0127
1130

F0129
1430

Q0114
1545FMSK

ugyext ug/ext ug/ext ug/exi: <ﬁg/ext

Phenol
Bis(2-chloroethyl)ether
2-Chlorophenol
1,3~-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis(2=-chloroisopropyl)ether
N-Nitroso~-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4~Dimnethylphenol
Bis(2-chloroethoxy)methane
2,4-Dichlorophenocl
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
Acenaphthene
2,4~-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Diethyl phthalate
4-Chlorophenyl phenylether
Fluorene
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenylether
Hexachlorocbenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-Butyl phthalate

<5000
<5000
<5000
<5000
<5000
<5000
<5000
<5p00
<5000
<5000
<5000
<5000
<5000
<5000
<5000
<5000
63000
<5000
<5000
<5000
<5000
<5000
<5000
-16/000
<5Poo
<25000
<25000
<5000
<5000
<5000
<5000
7700
<25poo
<5000
<5000
<5000

'<25000

<10000
<10000

<10000°

<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
100000
<10000
<10000
<10000
<10000
<10000
<10000

24000

' <10000

28000

8500
<5000

222

<50000
<50000
<10000
<10000
<10000
<10000
12000
<50000
<10000
<10000
<10000
<50000
- 43000
13000
<10000

<330
<330
<330
<330
<330
<330
<330
<330
3500
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<1700
<1700
<330
<330
<330
<330
<330
<1700
<330
<330
<330
<1700
<330
<330
<330

<330
<330
<330

<330 .
<330,
<330

<330
<330
4000
- <330
<330

<330

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<330

<330
<1700
<1700
<330

<330

<330
<330
<330

<1700,

<330
<330
<330
<1700
<330
<330

| <330,

<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
<10000
110000
<10000
<10000
<10000
<10000
<10000
<10000
‘51000
<10000
<50000
<50000
<10000
<10000
- <10000
<10000
42000
<50000
<10000
<10000
<10000 .
<50000
55000
41000
<10000
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

F0120 F0121 F0127 F0129 Q0114

2110 1228 1130 1430 1545FMSK
8270 Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Fluoranthene 13000 18000 <330 <330 36000
Pyrene : 12000 23000 <330 <330 . 15000
Butyl benzyl phthalate <5000 <10000 <330 <330 <10000
3,3’-Dichlorobenzidine <10000 <20000 <670 <670 <20000
Benzo (a)anthracene 5800 <10000 <330 <330 <10000
Bis(2=ethylhexyl)phthalate <5000 <10000 <330 = <330 <10000
Chrysene 5700 <10000 <330 <330 <10000.
Di-n-octyl phthalate <5000 <10000 <330 <330 <10000
Benzo(b) fluoranthene <5000 11000 <330 <330 <10000
Benzo (k) fluoranthene <5000 <10000 <330 <330 <10000
Benzo(a)pyrene <5000 <10000 <330 <330 <10000
Indeno(1,2,3-cd)pyrene <5000 29000 <330 <330 <10000
Dibenzo(a,h)anthracene <5000 <10000 <330 <330 <10000
Benzo(g,h,i)perylene <5000 <10000 <330 <330 <ioo000
alpha-BHC <5000 <10000 <330 - <330 <10000
beta~-BHC <5000 <10000 <330 <330 <10000
gamma-BHC <5000 <10000 <330 <330  <10000
delta-BHC <5000 <10000 <330 <330 <10000
Heptachlor : <5000 <10000 <330 . <330 <10000
Aldrin : <5000 <10000 <330 <330 <10000
Heptachlor epoxide <5000 <10000 <330 <330 <10000
Endosulfan I <5000 <10000 <330 . €330 <10000
Dieldrin . <5000 <10000 <330 <330 <10000
4,4’~-DDE <5000 <10000 <330 <330 <10000
Endrin <5000 <10000 <330 <330 <10000
Endosulfan II <5000 <10000 <330 <330 <10000
4,4’-DDD <5000 <10000 <330 <330 <10000
Endrin aldehyde <5000 <10000 <330 <330 <10000
Endosulfan sulfate <5000 <10000 <330 <330 <10000
4,4'-DDT <5000 <10000 <330 <330 <10000
PCBs <5000 <10000 <330 <330 <10000
Date Analyzed 3/20/88 3/20/88 3/21/88 3/21/88 3/20/88
Surrogates Percent Recovery (%)
Octafluorobiphenyl 91 96 99 103 © 83

9-Phenylanthracene 89 96 117 . 53 78
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Table 1. Semivo;atile Organic Results (Continued)

Acurex Sample ID !

Q0127 B1209

1130FMSK 1700
8270 Compounds ug/ext  ug/ext
Fhenol <3300 <20 !
Bis(2~-chloroethyl)ether <3300 <20
2-Chlorophenol <3300 <20
1,3-Dichlorobenzene <3300 <20
1,4-Dichlorobenzene <3300 <20 . i
1,2-Dichlorobenzene <3300 <20 ' : L
Bis(2-chloroisopropyl)ether <3300 <20 ‘ : 5
N-Nitroso-di-n-propylamine <3300 <20 .
Hexachloroethane 7400 <20 ' ;
Nitrobenzene <3300 <20 ; !
Isophorone <3300 <20 ‘ i
2-Nitrophenol <3300 .<20 ‘ B |
2,4-Dimethylphenol <3300 <20 - i
Bis(2-chloroethoxy)methane <3300 <20 !
2,4-Dichlorophenol <3300 <20 : : -
1,2,4-Trichlorobenzene <3300 <20 f ' I
Naphthalene 38000 ‘<20
Hexachlorobutadiene <3300 <20
4-Chloro-3-methylphenocl <3300 <20 :
Hexachlorocyclopentadiene <3300 <20 i
2,4,6~-Trichlorophenol <3300 <20 : i
2=Chloronaphthalene <3300 <20 ‘ : !
Dimethyl phthalate <3300 <20 i
Acenaphthylene 34000 <20
Acenaphthene <3300 <20 i
2,4-Dinitrophenol <17000 <100 " , :
4-Nitrophenol <17000 <100 ‘ : ‘ %
2,4~-Dinitrotoluene <3300 <20 |
2,6=-Dinitrotoluene <3300 <20
Diethyl phthalate <3300 <20 .
4-Chlorophenyl phenylether <3300 <20 i
Fluorene 30000 <20 :
4,6-Dinitro-2-methylphenol <17000 <100
N-Nitrosodiphenylamine <3300 <20
4-Bromophenyl phenylether <3300 <20
Hexachlorobenzene <3300 <20
Pentachlorophenol <17000 <100
‘Phenanthrene 32000 <20 ) , ; i
Anthracene 36000 <20 ‘ - i
Di-n-Butyl phthalate <3300 <20 S ’ :
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Table 1. Semivolatile Organic Results (Continued)

Acurex Sample ID

Q0127 Bl1209

1130FMSK 1700
8270 Compounds ug/ext ug/ext.
Fluoranthene 23000 - <20
Pyrene <3300 <20
Butyl benzyl phthalate <3300 <20
3,3’=Dichlorobenzidine <6700 <40
Benzo(a)anthracene <3300 <20
Bis(2-ethylhexyl)phthalate = <3300 <20
Chrysene <3300 <20
Di-n-octyl phthalate <3300 <20
Benzo(b) fluoranthene <3300 <20
Benzo (k) fluoranthene © <3300 . <20
Benzo(a)pyrene <3300 <20
Indeno(1l,2,3-cd)pyrene <3300 <20
Dibenzo(a,h)anthracene <3300 <20
Benzo(g,h,i)perylene <3300 <20
alpha-BHC <3300 <20
beta-BHC <3300 <20
gamma-BHC <3300 <20
delta-BHC <3300 <20
Heptachlor <3300 <20
2Aldrin <3300 <20
Heptachlor epoxide <3300 <20
Endosulfan I <3300 <20
Dieldrin <3300 <20
4,4'-DDE <3300 <20
Endrin <3300 <20
Endosulfan II <3300 <20
4,4'-DDD <3300 - <20
Endrin aldehyde <3300 <20
Endosulfan sulfate <3300 <20
4,4’-DDT <3300 <20
PCBs <3300 <20
Date Analyzed 3/20/88 3/17/88
Surrogates Percent Recovery (%)
Octafluorobiphenyl 102 14
9-Phenylanthracene 90 85
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Table 2. Other identified Compounds

Acurex Sample io

S0114 50120 50127 §0129 ' EO0114

1400 1535 1130 1155 1400
Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Benzyl alcohol ND 14 ND ND ND
2-Methynapthalene ND ND ND ND ND
Dibenzofuran ND ND ND ND ND
4-Methylphenol ND ND ND ND | ND
Unknown hydrocarbons 140 200 320 270 650
Unknown PNA’s ND ND ND ND . ND
Unknown fatty acid esters 230 1700 34 190 1000
Unknown phthalates 110 290 1700 2900 320 °
Cther unknowns 240 580 500 67 140
Unknown siloxanes ND 1100 1800 330 ND
Unknown alcohols ND 120 21 ND ND
Benzaldehyde ND 48 30 ND © 40
Ethylbenzaldehyde ND ND ND ND ND
1,3,5-Trichlorobenzene ND ND ND ND ND -
1,2,3,5-Tetrachlorocbenzene ND ND ND ND ND

ND - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s requeét. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA CLP protocol.
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Table 2. Other Identified Compounds (Continued)

Acurex Sample ID

E0120 EO120 EO0l121 EO121 E0127

1535T1 1535T2 1230T1 123072 1130
Semivolatile Compounds ug/ext ug/ext ug/ext w>ug/ext ug/ext
Benzyl alcohol ND ND ND ND - ND
2~-Methynapthalene ND ND ND ND. . ND
Dibenzofuran : ND ND ND ND ND -~
4-Methylphenol ND ND ND ND ND -
Unknown hydrocarbons 970 180 430 500 - 1050
Unknown PNA’s ND ND ‘ ND ND ND .
Unknown fatty acid esters 400 170 590 310 430
Unknown phthalates 98 56 89 170 _ 36
Other unknowns . 170 130 ° 110 250 - . 120
Unknown siloxanes ND 1000 95 22 - ND
Unknown alcohols ND 49 63 35 . 100
Benzaldehyde 42 24 ND 31 - 38
Ethylbenzaldehyde ND ND ND .1 13
1,3,5-Trichlorobenzene ND ND ND ND 21
1,2,3,5-Tetrachlorobenzene ND ND ND ND . 17

ND - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s request They
were identified and quantitated by the following procedure:

After identification and quantltation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected. for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A.
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitatlon is based on a comparison of the area of the reconstructed .
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA CLP protocol.
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Table 2. Other Identified Compounds (Continued)

Acurei Sample ID

E0129 B0114 BO120 B0121 © B0127

1155 1800 2100 1220 : 1600 !
Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext ;
Benzyl alcohol : ND ND ND ND ND i
2=Methynapthalene . IND " ND ND ND . ‘ND i
Dibenzofuian ND ND ND ND ND i
4-Methylphenol ND ND ND ND ‘ND :
Unknown hydrocarbons 560 ND ND ‘ND - ND |
Unknown PNA’s ND ND ND ND ND |
Unknown fatty acid esters 430 36 110 280 - 400
Unknown phthalates 2030 ND ND ND . ND i
Other unknowns 240 31 24 50 - . 53 !
Unknown siloxanes ND ND ND ND ND ;
Unknown alcohols 56 11 ND " ND . ND |
Benzaldehyde ND ND ND ND ND !
Ethylbenzaldehyde ND ND ND ND ND
1,3,5=Trichlorobenzene ND ND ND ND . ND i
1,2,3,5~Tetrachlorobenzene - ND ND ND ND - ND A

ND - Not detected among the majoripeaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s request. They |
were identified and guantitated by the following procedure: ‘ ‘
i

After identification and quantltatlon of the target compounds, “he 20
most intense peaks remaining in the chromatogram are selected for !
examination. The spectra for these peaks are compared-by compulter with

a National Bureau of Standards library containing 42,000 entries. A ;
chemist trained in mass spectral 1nterpretation then examines the (-
results. Since at the outset theFe peaks are unknown, no standards are 3
usually analyzed to obtain retention time or response factor .data. . |
Quantitat;on is based on a comparison of the area of the reconsfiructed |
ion chromatogram from the unknown peak and the nearest internal 3
$tandard. This follows the EPA CLP protocol. . |
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Table 2. Other Identified Compounds (Continued)

‘Acurex Sample ID

BOl129 T0114 T0120 T0121 T0127
1430 1345 1535 1200 1130

- - - - - e o —— - -

Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Benzyl alcohol : ND ND ..~
2-Methynapthalene : I » ND
Dibenzofuran : ND
4-Methylphenol . WD
Unknown hydrocarbons ©  ND s
Unknown PNA’s

Unknown fatty acid esters

Unknown phthalates

Other unknowns

Unknown siloxanes

Unknown alcohols

Benzaldehyde

Ethylbenzaldehyde

1,3,5=Trichlorobenzene

1,2,3,5-Tetrachlorobenzene

ND - Not detected among the major peaks examined, detection limit unknowh.:

The above compounds (idents) are reported at the client’s request.. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for ‘
examination. The spectra for these peaks are compared by computer with
a National Bureau of -Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the .
results. Since at the.outset these peaks are unknown, no standards are
usually analyzed to ‘obtain retention time or response factor data.
Quantltatlon is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest 1nterna1
standard. This follows the EPA CLP protocol.
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Table 2. Other Identified Compounds (Continued)

Acurex Sample ID

T0129 Q0114 Q0114 Q0120 Q0120
1155 1028FSK 1020FBK 0841FBK . 0848FSK i

Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext

Benzyl alcohol ‘ND ND ND ND - ND
2-Methynapthalene ‘ND ND ND ND ND
Dibenzofuran ND ND ND ND ND
4-Methylphenol ‘ND ND ND ND ND

Unknown hydrocarbons ND 220 170 120 300

Unknown PNA’s IND ND ND ND - 'ND . !
Unknown fatty acid esters . ND 250 290 82 200 i
Unknown phthalates ND ND ND ND . ND ;
Other unknowns © ND .°'100 180 44 170 -

Unknown siloxanes ND ND ND ND ND

Unknown alcohols ND ND ND 30 60
Benzaldehyde 'ND ND ND ND ND -
Ethylbenzaldehyde ND ND ND ND - ND
1,3,5-Trichlorobenzene IND ND ND - ~ ND ND
l1,2,3,5~-Tetrachlorobenzene ‘ND - ND ND . ND ND

ND - Not: detected among the majof peaks examined, detection limit unknown.

The above compounds (idents) arerreported at the client’s request. They
wvere identified and -quantitated by the following procedure:

After identification and quantltqtlon of the target compounds, the 20 . !
most intense peaks remaining in the chromatogram are selected for

examination. The spectra for these peaks are compared by computer with .
a National Bureau of Standards llbrary containing 42,000 entries. A - !
chemist trained in mass spectral interpretation then examines the i
results. Since at the outset these peaks are unknown, no standards are I
usually analyzed to obtain retentlon time or response factor data. ;
Quantltatlon is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest 1nterna1 ] ]
standard. This follows the EPA CLP protocol. : .
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Table 2. Other Identified Compounds (Continued)
Acurex Sample ID

Q0121 Q0127 Q0127 Q0129 Q0129
0836FBK O0B30FSK O082%FBK O0730FSK 0731FBK

Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Benzyl alcohol . ND ND ND ND ND -
2-Methynapthalene ND ND ND ND ND
Dibenzofuran’ ND ND ND ND ND
4-Methylphenol ND ND ND ND ND
Unknown hydrocarbons 74 300 460. 280 29
Unknown PNA'’s ND ND ND ND . ND
Unknown fatty acid esters 510 60 60 630 80
Unknown phthalates ND ND ND 17 ND.
Other unknowns 25 160 110 490 : 50
Unknown siloxanes ND ND ND ND ND
Unknown alcohols 68 ND ND ND ND
Benzaldehyde ND ND ND ND . ND
Ethylbenzaldehyde ND ND ND ND . ND
1,3,5-Trichlorobenzene ND ND ND ND ND
1,2,3,5-Tetrachlorobenzene ND ND ND ND ND.

ND - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s request. They
were identified and quantitated by the following procedure:

After identification and quantltation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for -
examination. The spectra for these peaks are compared by computer w1th
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA CLP protocol.
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Table 2. Other Identified Compounds (Continued)

Acures Sample ID

Q0127 Q0120 Q0120 Q0127 F0l1l4

1130TSK 1535TSK 2100BSK 1600BSK : 1545 ;
Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext %
Benzyl alcohol 'ND ND ND ND ND
2-Methynapthalene IND ND ND ND 5200 !
Dibenzofuran ND " ND ND ND - 5800 :
4-Methylphenol ND . ND ND ND . 650 . i
Unknown hydrocarbons .ND ND ND 27 . ND
Unknown PNA’s ‘ND ND ND ND 13000
Unknown fatty acid esters 'ND 10 380 . 430 ND
Unknown phthalates 'ND ND ND ND ND
Other unknowns ‘ND ND 250 270 ND
Unknown siloxanes ND ND ND . ND .. . ND .
Unknown alcohols 'ND " ND 23 ND . ND
Benzaldehyde IND ND ND ND ND
Ethylbenzaldehyde IND ND ND ND ND
1,3,5-Trichlorobenzene 'ND ND ND ND ND
1,2,3,5-Tetrachlorobenzene 'ND . ND ND ND ND

ND - Not detected among the majog peaks examined, detection limit unknown.

'

The above compounds (idents) are ‘reported at the client’s request. They
were identified and quantitated by the following procedure'

After identification and, quantitation of the target compounds, the 20
most inftense peaks remaining in the chromatogram are. selected for ‘
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards llbrary containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, .no standards are
usually analyzed to obtain retention time or response factor data.
Quantltatlon is based on a comparlson of the area of the- reconstructed
ion chromatogram from the unknown peak and the nearest ‘internal
standard. This follows the EPA CLP protocol.;
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Table 2. Other Identified Compounds (Continiued)

Acurex Samplé ID

F0120 F0121 FO127 F0129 Q0114

2110 1228 1130 ‘ 1430 1545FMSK
Semivolatile Compounds ug/ext ug/ext ug/ext ug/ext ug/ext
Benzyl alcohol ND ND ND  ND T, .NDTW
2-Methynapthalene 5000 7900 ND "ND 5500
Dibenzofuran 5800 8900 ND ND ' .""6400. _
4-Methylphenol ND ND ND ND "7 UNDUL .
Unknown hydrocarbons ND ND ND °  ND_ . U ND
Unknown PNA’s 15000 4800 _ND . .ND " 'ND ",
Unknown fatty acid esters ND ND ND 180 " ND_ ..
Unknown phthalates ND ND ND "ND ', ND °
Other unknowns ND ND ND ND. " ND
Unknown siloxanes ND ND ND ND - . ND
Unknown alcohols ND " ND ND ND ND
Benzaldehyde ND ND ND . ND " 'ND
Ethylbenzaldehyde ND ND ND ND . ND
1,3,5-Trichlorobenzene ND ND 2200 2200 . ND

1,2,3,5~-Tetrachlorobenzene ND ND ND ND ND

ND - Not detected among the major peaksﬁexamihed, detection limit unknown.

The above compounds (1dents) ‘are reported at the cllent's request. They
were identified and quantitated by the following' procedure:

After 1dent1f1catlon and quantitation of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for
examinatlon. The spectra for these peaks are compared by computer wlth
a National Bureau of Standards llbrary containing 42,000 entrles.‘ A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are’
usually analyzed to obtain retention time or response factor data. ’
Quantxtatlon is based on a comparison of the area of the reconstructed’
ion chromatogram from the unknown peak and the nearest 1nterna1 :
standard. This follows the EPA CLP protocol.
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‘Table 2. Other Identified cOmpoundS'(COntinuedx

Acurex Sample ID

Q0127 B1209

1130FMSK 1700 ) !
Semivolatile Compounds ugﬁext ug/ext
Benzyl alcohol IND - ND )
2=-Methynapthalene IND ND ;
Dibenzofuran 'ND ND
4-Methylphenol 'ND ND
Unknown hydrocarbons ND ND : o
Unknown PNA’s ‘ND ND !
Unknown fatty acid esters ND 100
Unknown phthalates ~ 'ND ND
Other unknowns ‘ND 71
Unknown siloxanes ND ND : :
Unknown alcohols ND ND ‘ |
Benzaldehyde ‘ND ND - !
Ethylbenzaldehyde ND ND
1,3,5-Trichlorobenzene 15000 ND
1,2,3,5-Tetrachlorobenzene IND ND

ND - Not detected among the majoﬁ peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client’s. request. They
were identified and quantitated by the following procedure:

After identification and quantltatlon of the target compounds, the 20
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards llbrary containing 42,000 entries. A
chemist trained in mass spectral ‘interpretation then exanines the
results. Since at the outset these peaks are unknown, no standards are :
usually analyzed to obtain retentlon time or response factor data.
Quantltatlon is based on a comparlson of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal :
standard. This follows the EPA cLP protocol.
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