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1.2 PURPOSE OF TEST

The Mattabassett District Pollution Control Plant retained
ROJAC Environmental Services, Inc. to conduct compliance testing
for particulate, lead and hydrocarbon emissions on the Main
Incinerator exhaust stack at the Mattabassett District Water
Pollution Control Plant. All emission tests were to comply with
the requirements of the Connecticut Department of Environmental
Protection (DEP).

The Source Test Plan was submitted and reviewed by the
Connecticut DEP prior to the beginning of the testing program. A
copy of the test plan is contained in Appendix A. Field work was
observed by Mr. George Miller of the DEP. The emission tests were
conducted by ROJAC on August 27, 1986 by Messrs. Leigh Gammie and
John Gammie. The test program was conducted with supervision from
Mr. Christian Bratina of the Mattabassett District.

All testing was performed according to EPA Methods 1 through

ROJAC



2.9 SUMMARY OF RESULTS

2.1 Particulate Emissions

A summary of the particulate emissions from the Main Incin-
erator exhaust stack is shown in Table 2-1. Four test runs were
performed under varying operating conditions. The average
particulate concentration was #.21 pounds per 19080 pounds of flue
gas at 50 percent excess air. The results ranged from g.141 to
9.282 1b/190¢ 1b dry @ 50% excess air. The particulate concen-
tration limit to be demonstrated was 0.40 pounds per 1808 pounds
of flue gas at 50 percent excess air.

2.2 Total Hydrocarbon Emissions

A summary of the total hydrocarbon emissions from the
incinerator exhaust stack is shown in Table 2-2. The average
total hydrocarbon emission rate was 2.3 pounds per hour. Three
tests were performed simultaneously with the particulate tests.
Quantitation of the total hydrocarbons was based upon n-hexare.

2.3 Total Lead Emissions

The results of the lead emissions are shown in Table 2-1.
The average lead emission rate was ©.936 pounds per hour, with
results ranging from 9.924 to 9.950 pounds per hour. The lead
content in the flue gas was determined from the EPA Method 5
filter used during the particulate test.

2.4 Sludge Analysis

Prior to and during the test program sludge samples were

collected. Samples were then analyzed for mercury and beryllium.

ROJAC



The mercury concentration was <9.9@2 milligrams per kilogram and
the beryllium concentration was less than 1 part per million.

The results of these analyses may be found in Appendix C.

ROJAC
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3.0 DISCUSSION OF RESULTS

3.1 Particulate Tests

As previously mentioned the emission measurement tests were
conducted while the incinérator and scrubber were operating at
varying levels. The operating parameters were varied to deter-
mine which condition would meet the particulate compliance level.
The following table will show the sludge input ranges versus the
corresponding test run:

Test Sludge Input
Run (Wet Ton/Hour)

B W N -
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Originally, three tests were to be performed. However, during Run
No. 2 a combination of Process upsets with the incinerator and
scrubber caused the emissions to increase substantially therefore,
a fourth test was run.

The average particulate concentration, excluding Run No. 2,
would be 8.19 1bs/1088 1b flue gas @ 50% excess air. As shown in
Table 2-1 despite the changes in the operational parameters all
four test runs met the compliance limit of #.40 1bs/1008 1b flue
gas @ 50% excess air.

3.2 Total Hydrocarbon Tests

Three total hydrocarbon tests were performed concurrently

with the first three particulate tests. Quantitation of the total

1 » TR FP. Ve



hydrocarbons was based on n-hexane. Table 2-2 summarizes the
total hydrocarbon emissions. Results ranged from 2.1 to 2.6
pounds per hour with an average emission rate of 2.3 pounds per
hour. A fourth test run was not performed due to a shortage in
Clean gas sampling bags caused by the mishap on Run No. 2.

3.3 Lead Tests

Four lead tests were performed on the exhaust flue gases. As
shown in Table 2-1 the emissions seem to be consistent. The
average emission rate was 9.936 pounds per hour with a range from

B.924 to #.050 pounds per hour.

RO.JAOC



4.9 DESCRIPTION OF SAMPLING LOCATION

The incinerator exhaust stack sampling location was located
in a 39 inch ID vertical section of steel stack. Two 3 inch
sampling ports were positioned 9¢ degrees apart in a horizontal
-plane and were located 288 inches (5.8 duct diameters) downstream
from the louver damper and 84 inches (2.1 duct diameters) upstream
from the top of the stack.

This sampling location did not meet the “eight and two
diameters” criteria of EPA Method 1, so 10 sampling points were
used on each of two traverse axes, for a total of 29 sampling
points. A schematic diagram of the outlet location along with the
traverse point distances is shown in Figure 4-1. Prior to the
particulate matter tests, a full 20 point cyclonic flow check was

performed.

DN TITAN
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5.0 SAMPLING AND ANALYSIS METHODOLOGY

5.1 Particulate Matter Tests

Particulate sampling was accomplished by using the EPA Method

5 collection train described in Title 48, Code of Federal

Requlations, Part 60. It is shown schematically in Figure 5-1 and

consists of a nozzle, probe, filter, four impingers, vacuum pump,

dry gas meter, and an orifice flow meter. Complete sampling train
calibrations were performed before and after this compliance test

program.

A nozzle (1) was attached to a glass-lined probe (2) which
was heated to prevent condensation. Reeve-Angel No. 934AH fiber-
glass filter paper supported in a 3 inch glass filter holder (3)
was used as the collection media. The filter assembly was
enclosed in a heated box (4) to maintain temperatures at 25g°F.
An ice bath containing four impingers (5) was attached to the back
end of the filter. The first two impingers contained distilled
water, the third was dry, and the fourth contained silica gel to
Temove any remaining moisture. Flexible tubing (6), vacuum gauge
(7), needle valve (8), leakless vacuum pump (9), bypass valve
(16), dry gas meter (11), calibrated orifice and inclined
manometer (12) completed the sampling train. The stack velocity
pressure was measured using a pitot tube and inclined manometer
(13). The stack £eﬁperature was monitored by a thermocouple that
was attached to the pitot and connected to a potéhtiometer (14).

A check valve was not used in the sampling train.

-19-
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A nomograph was used to quickly determine the orifice
-pressure drop required for any pitot velocity pressure and stack
temperature in order to maintain isokinetic sampling conditions.
Sampling flow was adjusted by means of the bypass valve. Before
and after each particulate test run the sampling train was leak
checked.

Test data recorded is listed on the field data sheet shown in
the Appendix. At the end of each test, three sample containers
were used as follows:

Container #1 - Filter

Container #2 - Acetone wash of probe and front half of
filter. The probe and nozzle were washed
and brushed three times.

Container #3 ~ Silica gel from the fourth impinger.
The samples were transported to the laboratory and the

following analyses performed:

Container #1 - Transferred the filter and any loose
particulate matter from the sample con-
tainer to a tared glass weighing dish,
desiccated and dried to a constant weight.
Reported results to the nearest g.1 mg .

Container #2 - Transferred the acetone washings to a
tared beaker and evaporated to dryness
at ambient temperature and pressure.
Desiccated and dried to a constant weight.
Reported results to the nearest 9.1 mg.

Container #3 - Weigh silica gel to the nearest #£.5 g.
The weight of the moisture entrapped in
" the silica gel, along with the volume of
moisture which was condensed in the impingers,
was used to calculate the moisture content
to the flue gas.

-12-
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Prior to testing a preliminary velocity traverse, covering
all sampling points, was performed to check for cyclonic flow.

The pitot-nulling technique was used to determine if cyclonic flow
was present, as detailed in EPA Method 1.

A calculator program was used to caléulate mass emission
rates in pounds per hour and particulate concentrations in grains
per dry standard cubic feet and pounds per 1609 pounds of flue gas
at 50% excess air. The Program also calculates percent moisture,
molecular weight of the stack gas at stack conditions, and the
percentage isokinetics.

5.2 Exhaust Gas Analysis

The composition of the gas stream at the sampling location
was analyzed for oxygen and carbon dioxide during each test run in.
accordance with EPA Method 3 as specified in Title 40, CFR, Part
60, Appendix A. To make an accurate assessment of the flue gas
composition, redundant Orsat analyses were conducted. During each
particulate test run, at least one multipoint integrated sample of
flue gas was taken for Orsat analysis. The integrated gas
sampling train and grab sampling train used for EPA Method 3 are
shown in Figure 5-2.

5.3 Sludge Analysis

The collected sludge samples (as charged to the incinerator)
were analyzed for mercury and beryllium. Sludge samples collected
for mercury analyses were taken in accordance with EPA Method 185
and subsequently analyzed by EPA Method 7471. The beryllium
analyses were performed according to EPA Method 219. 1.

-13=-
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PROBE FLEXIBLE TUBING
y 4 ___ — -
TO ANALYZER

FILTER (GLASS WOOL)

SQUEEZE 8ULS

GRAB SAMPLE SETUP FOR MOLECULAR WEIGHT DETERMINATION
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AIR-COOLED =
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BAG
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Figure 5-2
lNTEGRATED SAMPLE SETUP FOR MOLECULAR WEIGHT DETERMINATION
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5.4 Total Hydrocarbon Gas Analysis

A modified versidn of EPA Method 18 was used for the sampling
and analysis. The modification consisted of identifying only
total hydrocarbons (as n-hexane) instead of the normal specific
compound identification usually performed for EPA Method 18.
Sampling was performed in the same manner as the Orsat samples.
Each gas sampling bag was placed in the rigid container; the air
within the rigid container was then slowly evacuated. The
resulting vacuum inflated the bag with the sampled flue gas.
Figure shows the integrated gas sampling train.

The analysis method for the total hydrocarbon samples was by
chromatography with flame ionization detection (GC/FID). GC/FID
conditions were set to maximize peak resolution. Three calibra-
tions constituted the range of the three standards.

5.5 Lead Analysis

The particulate collected on the EPA Method 5 filters was
analyzed for lead after the gravimetric analysis had been per-
formed. A section from each filter was acid digested and then
analyzed by atomic absorption (direct aspiration). The analyses

were performed in accordance with Methods for Chemical Analysis

of Water and Waters, EPA - 600/4-~-79-820, March 1979.

-15=-
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Appendix A

Source Test Plan
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THE MATTABASSETT DISTRICT
NEW BRITAIN-BERLIN-CROMWELL
REGIONAL SEWER AUTHORITY

GREGORY ABRAHAMIAN P.0. BOX 137

CROMWELL, CONNECTICUT 08416

EXECUTIVE DIRECTOR ob635 5590
-

August 20, 1986

Mr. George T. Miller

Sr. APC Engineer

State of Connecticut

Dept. of Environmental Protection
165 Capitol Avenue

Hartford, CT 06106

Dear Mr. Miller:

This letter is in regards to the test plan for sampling emissions
from a Sewage Sludge Incinerator, owned and operated by the
Mattabassett District in Cromwell, Connecticut. As required

by the State of Connecticut, Department of Environmental
Protection, sludge should be analyzed for Mercury and

Beryllium. Sludge collected by EPA Method 105 for Mercury

will be analyzed using EPA Method 7471. The test protocol

for Beryllium will be EPA Method 210.1. Both analyses

will be conducted by an independent certified laboratory.

If you have any questions concerning this matter please
contact me at (203) 635-5550.

Sincerely,

THE MATTABASSETT DISTRICT
Terri Pelletier

Chemist

TP/1g

cc: Christian Bratina
Mr. John S. Gammie
Rojac Environmental Services, Inc.
P.O. Box 731
West Hartford, CT 06107
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STATE OF CONNECTICUT #
DEPARTMENT OF ENVIRONMENTAL PROTECTION :atss

b

August 5, 1986

John S. Gammie

Project Manager
Rojac Environmental Services, Inc.

P.O.

Box 731

W. Hartford, CT 06107

Dear Mr. Gammie:

You are hereby notified that "Intent to Test” form #860037,

which describes a test pPlan for sampling emissions from a Sewage
Sludge Incinerator that is owned and operated by the Mattabassett
District Commission and located in Cromwell, Conmecticut, is
acceptable, subject to the following conditions, and meets the
test criteria required by the State of Connecticut, Department of
Environmental Protection.

Documented calibration of the sludge weighing device must be
available on the day of the test.

If an incinerator by-pass stack exists, complete closure nmust
be demonstrated for the duration of the test.

Are grit and scum incinerated? At what time interval and how
are they fed to the incinmerator?

Particulate results are requested in pounds/1000 pounds flue
gas @ 50% excess air. _

- B “ t“‘:*;;“r - i
A sludge analysis-for Mercury is required....Blgase submit a
test protocol for E.P.A. method 105. Y s

—~- .
o~ Tz

A sludge analysis for Beryllium is requiredf Please submit
a test protocol. ‘

Emission testing may be conducted at various operating
parameters to determine compliance at various operating

levels. Particulates, bhydrocarbons and lead shall be sampled
at each level.

Phone:
165 Capitol Avenue o Hartford, Connecticut 06106

An Equal Opportunity Employer



The field test will be observed by myself unless you are
otherwise notified. I should be informed of progress and problems
that may alter the test program. If you have any questions
concerning the coatent or intent of this letter, do not hesitate
to contact me at (203) 566-3310. Please complete the emclosed
form(s) and include them in your test report.

Very truly yours,

./ﬁﬂ.- z 4242%L’

George T. Miller
Sr. APC Engineer

C€c: Mr. Christian Bratina
Mattabassett District Commission
P.0. Box 137 '
Cromwell, CT 06416

Encl.
GTM/ ja



Source Test Plan
Mattabassett District
Pollution Control Plant
Main Incinerator
Cromwell, Connecticut

ROJAC =
Services, Inc.

John S. Gammie
Project Manager

ROJAC Project F86-20
July 1986

P.O. Box 731 ,
West Hartford, Connecticut 06107
(203) 527-7307



SOURCE TEST PLAN

Client Name: Mattabassett District
Water Pollution Control Plant
P.0. Box 137
Cromwell, CT 86416
Mr. Christian Bratina
(283) 635-5550

Test Location: Mattabassgsett District
Water Pollution Control Plant
Cromwell, Connecticut

Testing Organization: ROJAC Environmental Services, Inc.
P. O. Box 731
West Hartford, CT 86187
(203) 527-7303

Individual Preparing Test Plan: John S. Gammie
Source To Be Tested: Main Incinerator
Proposed Test Dates August 1986
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1.8 PURPOSE OF TEST

The purpose of this test program is to determine the
particulate, lead, and hydrocarbon emissions from the Mattabassett
District main incinerator located in Cromwell, Connecticut. The
tests will be carried out in conformance with the State of
Connecticut Department of Environmental Protection guidelines for
source emission testing. The incingfator at the Mattébassett
facility must comply with the following emission limitations:

Particulate Matter - ¢.98 grains per dry standard cubic

feet corrected to 12% C°2'

Lead and Hydrocarbons - for informational purposes only.

2 ITAN



2.0 SCOPE OF TEST PROGRAM

2.1 Particulate Tests

The particulate emissions from the incinerator outlet stack
will be tested in triplicate according to EPA Methods 1-5.
Particulate compliance tests will be conducted on the Main
Incinerator exhaust stack. .The exhaust stack requires sampling at
20 traverse points. A minimum sample volume of thirty five (35)
actual cubic feét will be collected during each test. All tests
will be conducted while the facility is operating at its designed
capacity of 3.75 wet tons/hour.

2.2 Exhaust Gas Analysis

The composition of the gas stream at the sampling location
will be determined. Analysis will be conducted for oxygen and
carbon dioxide during each test run in accordance with EPA Method
3. During each p;rticulate test run at least one integrated
- sample of flue gas will be taken for Orsat analysis.

2.3 Hydrocarbon Emission Tests

The hydrocarbon emissions from the incinerator will be tested
in triplicate according to a modified version of EPA Method 18. A
single point within the incinerator will be sampled for 3 - 60
minute periods using an EPA Method 3 indirect fill gas sampling
approach, commonly called “bag-in-the-box". Teflon gas sampling
bags will be used. Analysis will be performed by gas chroma-

tography.

- ROJAC



2.4 Lead Analysis

Once the gravimetric analysis has been completed, for the EPA
Method 5 test results, each filter will be analyzed for lead

content. Analysis will be performed by atomic absorption.

. RO IALOC



3.9 PROCESS DESCRIPTION

The sewage sludge incinerator at this facility is of
Bartlett-Snow Pacific design. Auxiliary fire is provided by
natural gas. The designed maximum firing rate is approximately
2708 cubic feet per hour. Twenty~-five percent excess air is
provided for the fuel combustion. Approximately fifty percent
excess air is provided for the sludge incineration. The maximum
furnaceifemperature is 18@8°F.

The ash exits at a temperature of approxiﬁately 400°F and is
removed to an ash pond.

The exhaust gases pass through a wet cyclonic scrubber be-
fore exhausting-out of the stack. The exit temperature of the
exhaust gases during normal operating conditions is approximately
148°F. vVolumetric flowrate is approximately 500,000 standard
cubic feet per hour.

The operating capacity of sewage sludge to the incinerator is
approximately 3 to 6 wet tons per hour. Fluctuations in the feed
rate depend on the operation of the belt filter and are func-
tions of the particular characteristics of the sludge being
charged. This plant normally operates with a sludge input of
approiimately 3.75 wet tons per hour. Sludge is fed to the in-
cinerator by a screw conveyor. The incinerator is stoked by
rabble arms with overfire air. The incinerator utilizes six
burners.

Sludge input weights will be measured using calibrated

DN IIA



scales. Weights will be taken and recorded before, during, and
after each pa:ﬁiculaﬁe test run.

During the course 6f each particulate.test run grab samples
of sludge, ch;rged to the incinerator, will be collected to
determine the dry sludge content. Three‘sludge samples will be

collected for total solids residue determination.

ROJAC



4.0 DESCRIPTION OF SAMPLING LOCATION

The incinerator exhaust stack sampling location is located in
a 39 inch ID vertical section of steel stack. Two 3 inch sampling
ports are positioned 98 degrees apart in a horizontal plane and
are located approximately 228 inches (5.8 duct diameters) down-
stream from the louver damper and approximately 84 inches (2.1
duct diameters) upstream from the top of the stack.

This sampling location did not meet the “eight and two
diameters® criteria of EPA Method 1, so 10 sampling points will be
used on each of two traverse axes, for a total of 20 sampling
points. A schematic diagram of the outlet location along with the
traverse point distances is shown in Figure 4-1. Prior to the
particulate matter tests, a full 2¢ point cyclonic flow check will

be performed.

o | ROJAC
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s

5.8 SAMPLING AND ANALYSIS.METH9DOLOGY

5.1 Particulate Matter Tests

Particulate saﬁpling will be accomplished by using the EPA
Method S collection train described in Title 49, Code. of Federal
- Regulations, Part 68. It is shown schematically in Figure 5-1 and
consists of a nozzle, probe, filter, four impingers, vacuum pump,
dry gas meter, and an orifice flow meter. Complete sampling train
calibrations are performed before and after every compliance test
program.

A nozzle (1) is attached to a stainless steel or glass-lined
probe (2) which is heated to prevent condensation. Reeve-Angel
No. 934AH fiberglass filter paper supported in a 2-1/2 inch glass
filter holder (3) is used as the collection media. The filter
assembly is enclosed in a heated box (4) to maintain temperatures
at 256°F. An ice bath containing four impingers (5) is attached
to the back end of the filter. The first two impingers contain
distilled water, the third is dry, and the fourth contains silica
gel to remove any remaining moisture. Flexible tubing (6), vacuum
gauge (7), needle valve (8), leakless vacuum pump (9), bypass
valve (16), dry gas meter (11), calibrated orifice and inclined
mancmeter (12) complete the sampling train; The stack velocity
pressure is measured using a pitot tube and inclined mancmeter
(13). The stack temperature is monitored by a thermocouple that
is attached to the pitot and connected to a potentiometer (14). A

check valve is not used in the sampling train.
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A nomograph is used to quickly determine the orifice pressure

drop required for any pitot velocity pressure and stack

temperature in order to maintain isokinetic sampling conditions.

Sampling flow is adjusted by means of the bypass valve. Before

and after each particulate test run the sampling train is leak

checked.

Test data to be

recorded is listed on the field data sheet

.shown in the Appendix. At the end of each test, three sample

containers will be used as follows:

Container $1 -

Container $#2 -

Container #3 -

Filter

Acetone wash of probe and front half of
filter. The probe and nozzle are washed and
brushed three times.

Silica gel from the fourth impinger.

The samples will be transported to the laboratory and the

following analyses performed:

Container $1 -

Container $#2 -

Container $#3 -

Transfer the filter and any loose particulate
matter from the sample container to a tared
glass weighing dish, desiccate and dry to a
constant weight. Report results to the
nearest 4.1 mg.

Transfer the acetone washings to a tared
beaker and evaporated to dryness at ambient
temperature and pressure. Desiccate and dry
to a constant weight. Report results to the
nearest 9.1 mg.

‘Weight silica gel to the nearest 9.5 mg. The

weight of the moisture entrapped in the silica
gel, along with the volume of moisture which
is condensed in the impingers, is used to
calculate the moisture content to the flue

gaa -

DO IAC



Prior to testing a preliminary'velocity traverse, covering
all sampling points, will be performed to check for cyclonic flow.
The pitot-nulling technique will be used to determine if cyclonic
flow is present, as detailed in EPA Method 1.

A calculator program is used to calculate mass emission rates
in pounds per hour and particulate concentration in grains per dry
standard cubic feet. The program also calculates percent
moisture, molecular weight of the stack gas at stack conditions,
and the percentage isokinetics.

S.2 Exhaust Gas Analysis

The composition of the gas stream at the sampling location
will be analyzed for oxygen and carbon dioxide during each test
run in accordance with EPA Method 3 as specified in Title 40,
CFR, Part 68, Appendix A. To make an accurate assessment of the
flue gas coﬁposition, redundant Orsat analyses will be conducted.
During each particulate test run, at least one multipoint inte-
grated sample of flue gas will be taken for Orsat analysis. The
integrated gas sampling train and grab sampling train used for EPA
Method 3 are shown in Figure 5-2.

5.3 Hydrocarbon Gas Analysis

A modified version of EPA Method 18 will be used for this
sampling program. The modification will consist of identifying
only total hydrocarbons instead of the normal specific compound
identification usually performed for EPA Method 18. Sampling will
be performed in the same manner as the Orsat samples. Each bag
will be placed in the rigid container and slowly evacuating the

-ll-
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PROBE FLEXIBLE TUBING
é 1 —
TO ANALYZER

FILTER (GLASS WOOL)

SQUEEZE BULS

GRAB SAMPLE SETUP FOR MOLECULAR WEIGHT DETERMINATION

RATE METER

1.9 CM (0.75 IN.) PROBE

VALVE SURGE TANK

VALVE
BAG
RIGID CONTAINER

Figure 5-2
INTEGRATED SAMPLE SETUP FOR MOLECULAR WEIGHT DETERMINATION

AIR-COOLED
CONDENSER

PROBE-PITOT TUBE

FILTER
{GLASS WOQL)
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air within the container. The resulting vacuum will inflate the
bag with the sampled gas. Figure 5-2 shows the integrated gas
sampling train.

‘ The analysis method for total hydrocarbons will be gas
chromatography with flame ionization detection (Gc/FID). GC
conditions will be set to maximize peak resolution. Three
calibration standards will be prepared which will “box-in" the ex-
pected stack gas concentrations. High, low, and middle
concentrations will constitute the range of the three standards.

5.4 Lead Analysis

The particulate collected on the EPA Method 5 filters will be
analyzed for lead after the gravimetric analysis has been
performed. A section from each filter will be acid digested and
then analyzed by atomic absorption (direct aspiration). The

analyses will be performed in accordance with Methods for Chemical

Analysis of Water and Waters, EPA - 6008/4-79-028, March 1979.

-13=
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6.0 QUALITY ASSURANCE

The project manager will be responsible for implementation of
the quality assurance Program as applied to this project.

6.1 Sampling Quality Assurance

Generally, our implementation of quality assurance procedures
for Source measurement programs is designed so that the work is

done:

l. by competent, trained individuals experienced in the
specific methodologies being used:;

2. using properly calibrated equipment; and

3. using approved pProcedures for sample handling and
documentation.

ROJAC's measurement devices, pitot tubes, dry gas meters,
thermocouples, and portable gas analyzers are uniquely identified
and calibrated with documented Procedures and acceptance criteria
before and after each field effort. Records of all calibration
data are maintained in ROJAC files.

Data are recorded on standard forms. Bound field notebooks
are used to record observations and miscellaneous elements affect-
ing data, calculations, or evaluation. Chain of custody forms are
used to keep track of samples, all of which are uniquely identi-
fied. A sample chain of custody form is included in the Appendix.

Prior to each test, ROJAC will provide the official éompli-
ance test observer with the following:

1. Filter numbers and tare weights of all filters avail-
able for the test. .

-14-
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2. The results of a solvent blank run of the solvent
to be used during the test.

3. Calibrations of all pitot tubes, dry gas meters, orifice
meters, sampling nozzles, and thermocouples which will
be used during the test. Al}l calibrations will be per-
formed within 4 months prior to the test date.

Specific details of ROJAC's QA program for stationary air

pollution sources may be found in Quality Assurance Handbook for

Air Pollution Measurement Systems, Volume III (EPA-600/4-7927D) .

6.2 Analytical Quality Control

Laboratory analysis of collected field samples is provided by
Henry Souther Laboratories, Bloomfield, Connecticut. Henry
Souther Laboratories, an accredited State of Connecticut labora-
tories, maintains a vigorous quality assurance program for all
samples analyzed in the laboratory. This program is based on the

general guidelines given in Handbook for Analytical Quality Con-

trol in Water and wastewater Laboratories. (EPA 600/4-79-819;

March 1979). This program suggests guidelines in the areas of;

*Laboratory services .

*Instrument selection

*Glassware

*Reagents

*Solvents

*Gases

*Analytical performance

*Data handling and reporting

*Laboratory safety

In addition, Henry Souther Laboratories routinely receives

and analyzes quality control samples from the Federal EPA and/or
State Department of Health (Connecticut). Results of these audits
are available. This ROJAC/Henry Souther Laboratories implemented

quality assurance program thus provided for the confident sampling

-15=-
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and analysis of all sources. Samples of all field data sheets,

calibration forms, and chain of custody forms are contained in the

appendix of this report.
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Appendix B

Test Data Summaries
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1.T.T. ¢ 8¢ GOo3F Test Report Data Form #1-5

Process Information: SEWAGE SLUDGE INCINERATORS

I. Results : e esT NUMBER
1 2 3 Y
1. Particulates (1b/1000 1b) 3527 £ A o.M 0,383 _OukD Avg. Q)10 &2
(gr/SCF @ 12% C0,) OAle 6B WPT Avg. LideB L1
I1. Description . M%BR——X
1. Maximum Feed Rate (1b/hr) ‘ 3s0O 'o‘fx/;“:"%
2. Normal Feed Rate - lLSZ)O ’
3. Metho_d of Feeding Scrcuuﬁ (&’N&fo/
4. Method of Stoking Rabble Qrwns
5. Fuel:
maximum firing rate (gal/hr, CFH) AWT
type - ultimate and proximate analysis )\}cﬂu.«;( (DG-_S N Fug’,(

6. Dampers:

method of activation ' LO\J\JQ’, Tadwed B
Fan Oischage

II1. Operating Parameters During Test

1. Actua) Burner Firing Rate (gal/hr, CFH) I3 £ & -

2. Material Incinerated:

% moisture _ . 70
feed rate (1b/hr) 000
incineration outlet temperature (s) (°F) 7100 - 900
IV. Normal Operating Times ‘
1. Hrs/Day | ' 24]7
2. Days/Week <
3. Weeks/Month s |

4. Shut Down Period ﬂ ( !k-- h!r
(If Applicable)
~lY ADDITIONAL INFORMATION AVAILABLE:

THIS FORM MUST BE COMPLETED AND INCLUDED IN FINAL REPORT. FE #415 .



) I-T-T- # 86 003?

I. Test Data
(Particulate - E.P.A. Method 5)

1.

15.

Volume Water Collected (ML):
impingers

silica gel

Meter Volume (Actual Cubic Feet)
Avg. Meter Temperature (°F)

Stack Pressure - Absolute (IN. HG)
Avg. Orifice Press. Drop (IN. Hzo)
Pitot Coefficient

Stack Area (th)

Nozzle Diameter (IN.)

Avg. Stack Temp. (°F)

Atmospheric Press. (IN. HG)
Total Test Time (Min.)

Heat Input (MBTU/HR)

Total Particulate Collected (MG)

Avg. Velocity Press. Drop (IN. H0)

II. ORSAT Analysis:

per cent COp

per cent O,

per cent QO

III. Moisture Content (Per Cent H,0)

Test Report Data Form #1-7

TEST NUMBER

1 2 3 Y
3§ BeC W 4w
83 S _37 M.
H49.cS SO.AF 44l $1.i0
101 1c7 106 oM
Q.01 -0.0/18 -9.0/l10 =o.0/0
2db %0 _2.09 2
B4 &Y \8Y .BY
8.3 e, 3 83 B3
aded %2 3l 3
S 1M My \S2
2B R AR W8
O w0 ko O
Al NA MF B
PR (CH Y
3.1 10X M 132
G Q o) o
3S.D A ND, 23 _298

FE #416



I.T.T. 3 B60Cc3F* Test Report Data Form #2-5

“ontrol Equipment Information: SCRUBBER

1. Description

1. Scrubber Type (\{C[c}mt.
(e.g. cyclone, orifice, mechanical, 0
venturi, packed tower)

2. Maximm Gas Volum Capaci<v (CFM) 28,0
" 3. Scrubber Diameter (%) 1.6
4. Manufacturer ' Aictwn
5. Model Number . M’/ﬁ
II. Operating Paraneters
1. 1Inlet Gas Temperature /OF) ASO
2. oOutlet Gas Temperature (°F) 150
3. Gas Pressure Drop Across Unit .
(In. Hy0) 3"
4. oOutlet Gas Flow Rate (CEM) o] Yo .0}
5. Fan Horsepower yo
6. Liquid Flow Rate (GPM) 0
7. Injection Pressure (PSI) |20
III. For Packed Tower Scrubbers:
1. Type of Packing : [e1Ls
2. Packing Depth (Ft) MG
3. Per Cent Free Volume of Packing AN
4. Packing Surface Area (Ft2) NG

ANY ADDITIONAL INFORMATION AVAILARIE:

THIS FORM MUST BE COMPLETED AND INCLUDED IN FINAL TEST REPORT.

cmmm A %%
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Appendix C

Laboratory Analysis Data

TDLAY2A T A &



R OJ A Environmental P.O. Box 731
Services, Inc. West Hartford, Connecticut 06107

-(208) 527-7307

SUBMITTAL FOR LABORATORY ANALYSES

T0: __HECRY SONTHER ¢(vas
FROM: RQIAC Environmental Services, Inc.

Date: j'&a s " Pro ject No.: FEb‘t;D
Sample Type Sample ID Analysis
At ! Sy (,Uélﬁdhnnéz
\\ J ) SJ* Y\A €+{’10 C’
(A 3 Sy
Uy Y b
D e ¢ Vozzle Rwse Pro- |\
{ \ t L} [ . pw ~ 3\
"\ t () Pu - 3
" . P -y
Thank You,

JC-HN S (?Hmmn€

Print Name




RO J AC Environmental P.O. Box 731 |
Services, Inc. West Hartford, Connecticut 06107

(203) 527-7307

SUBMITTAL FOR LABORATORY ANALYSES

10: __1HE_ HICIRR) LD

FROM: ROJAC Environmental Services, Inc.

Date: g->7-8e Project No.: FEE-3C
Sample Tvpe Sample TD Analvsis
[Eoua RBES A | THG) TOTHL HNOPC
CardnS
(¢ i Q\,&’l 9 THC‘J_ ¢
it g Pen D 146 (
(
Thank You,

A.C" Heo i&n@bﬂv\ﬂce

Print Name




(203) 527-7307

R J A Environmental P.O. Box 731 :
Services, Inc. ‘ ‘West Hartford, Connecticut 06107

SUBMITTAL FOR LABORATORY ANALYSES

. To:  THE HACTFOR /)

FROM: RQUAC Environmental Services, Inc.

Date: ' ql\deb | Project No.: F%?;-C
Saggle Type | ' Sample ID Analysis
Fider o Sy ‘ Lf%(_.ﬁ/wé/u'
- . Sy
$dx
67«
Thank You,

/\\\QH;J g C)H'V\v»\l@

Print Name
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THE MATTABASSETT DISTRICT
METER CALIBRATION

wv o
L

8)

9)

Sludae waiqn Seale Date 8-19-84 Personnel_(rira~t rlesgero,
I o =
I'"ume Width NA Hb N A Pat e Stefano
Minutes Time Totalizeq Chart Flume Distance Depth Calculatec
F Readin Readin Depth to water | of Flow Flow
0 98%042
10
! 15
20
25
[ T30
489350
Diff. Diff,
30 308
Average Flow Z Error
Calculated Flow &3S T/ peS
Totalizer Flow Gl T/he - 3.7,

Chart Flow

Submergence (Hb/Ha)

Measure the Flume width at the waist.
Measure the Flume Depth from top to bottom.

At Minute 0, note the Time, Totalizer Reading, Chart Reading, and Distance to water.
Repeat every five minutes.

To find the Depth of Flow, subtract the Distance to water from the Flume Depth.
Using the Parshall Flume tables, find the Calculated Flows.

Time Difference.

Find the % Error by subtracting the Calculated Flow, and dividing by'the
Calculated Flow. Note whether + or -.

Divide Hb by the Depth of Flow (Ha) to find the Submergence.
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Appendix F

Equipment Calibration Data



S —————————
IS Vies gy

» ¥ i
Aﬁl S O A P10
D L]l b« D.mm amjop Jri0)
0b S| o8 w7 =X W3ran g
. B W] o] % | w - oy 11Oy 5
: sysAjeuy 2wy idysg b5 Z
SININGD E-v v w_._lum ang aan..aw ™ \\vnlg.% o raLI0) 0%
» s _s
¢ C —u 9 Ol h dVp- adrsoay
SlejoLs
b J
S/ | S| & \ _S&°) . # EEDEK L
Y e \ Cs® 11717 41} / 2
oy gl £ G JIISACEARPVCY »
0 It L] S 3ABe SIS PA A7 >
= 3 |Low| < 9> [e2P /Pof] / <
295U3 . !
Vs e, n..w-.n Suraver u“p 13wyl 0 wnjop 1S »ug
o | % oqo1g]| deny sm jo 193wy 34 “ didweg seq 1 d o | 1904
dw
1 tsjesjosiseferfcrTav]aviookss Jrc [ecficBot f6z (14 % (1]
) : s P&m\;\ <x/ Aarsay
W, ©O7 W Ho-P teuyy ¥sog yery S roo?/ A 1913y sey Laq %wbuvuv % um\\mnc\n aeq
3 ©/ MWD  a-D ung 153y yea 3, Q@S ineg dway iy w31y 150 ‘o 1990014
\\.O MI\ 8-.—. teury 1s9), u— mw w H—-uuom 4931209 9qoagy ﬂm u ‘ON Cluap] 19119 - :\ ”\n\ YJQ woy 3oy
A Wi} 11m§ 352y ‘uim ¢ 1eAtaIu] Jujoy ossaaea lllq\wl oN u..o-._ oay i el e oy
O 7 Yiv 2313110 “Wiw oD uotleIng 3say R DL Hoo  sseaa avg Jagmy 1%y,
2 "0, ud13300) 1011y 'Y -2 odl 2ANISION pwnssy ._lgll dwop Juorgmy /7T T T wonee g
e 0 10308, ) “ut COTTO ‘e1q 9 "ON afzr0N “ON 3110 g% Ul
._._m..ao!oz .



P
aum|Op (RI0)

wIon 98

5 ) w0y 3Ipuo) S
SINTIND L sisAjeuy a1mq1diaL PeA2110) 04
ajdecg 3uvg jusiQ j
493 alusany
cc]_s =) V| ceq o] o151 c1#l/ 1 ) d 7
scre] S P 277 AAslel 15147 SEURKERES b q '
el T S <Al PIA/ ¥ / o AT =
2 S \ 229 “FEIG] 1£1#/ ] ¢ Yy \ /
| s | [/ 965~ £~ 4| 16l#/] ] N1 b HF o/
D | = A <loly £/ / N1 |8 43 %
ger] £ = 71712 o=/ e 1 le JReze g
eee| ] | =8 sl #/ o /1 19 e MIE=
= \ /6° tle 71/ JA 1 b Sl 9
ot © / e~ o g A1/ L 71 |© | G S
=~ s / £D° w2 A4/ 171 I \ ” ]
=% V755 Z Z17 o7 STEAAI
5 I 7 EA 191 U=
B s'# | _so> |#4° #1/ <1l 2 *l1 /
4 g uy | s9suapuo) | dwoy av “UtN
L O . . Nduy| O
o | %0 ou._ﬂw dang -a...._%..u_ o RE] | i A115013A | TUL § qur0q | 1104
5 .t .
: L HEERIORMMT 3R [y(24114 (2 szlsivilczhoc et et Sirictztinie I 8RL101SIYIE
: W.O\.U\ ﬂUQ\ @.QWIl..u.mu.—
B, // #HD) O07Q wuid 1531 Xe) s’/ A 49191 s®9 Liq JQMQH'IBB
W, O/ W) o2'P Vel 1s3) N8| 49 Suiaiag dwog 191114 P < g9 = ‘oN 130014
3¢S/ owt) [eugd 1S9L do Bu11135 19183 29044 TN TIUIPE AT £ A ...o_ o
\ﬂ.‘\ owl) VIeI§ 1S3) ‘ulw {UA19IU] JUT04 ISIIARLY Jmll.oz *3uapp oy \D\w\V(\o&\\\ A g
oF 7 Yiv 9313110 T voyIeINg 3SAL cgeoayg CAvq < A 15
225 D 3U312§)J90) 10114 ' 2INISION pnSSY "..ollnﬂwlNlll.aloh WY . Nﬂlu..v.ﬂdlvv...u_::. e ey
oS .._o.uq". 1 “uy D5 O ‘w1q 9 "ON 1220N QCZ/ ‘ot Eﬂﬂﬂq L RUR
deadowoy -

P———————

S v el



. v AVx\\ v > D a3 A
= \Qx A AR " BLC omjoh 1201
AR ARG [l 5> B
: - w | 7] 0 | ‘w : oy 11PN S
: A h T 3 0
SINTNDD \ u”ﬁu“awﬂw%.. Jﬂmﬁﬂ - P122110D 041
NLIL 30! blo — a3 adesony
Tl hiolh
L . A
el 2 pL va 4 / a1 1/ ] o/
i /s Z| 4 / =z UG £ ]
] N\ s27° <] AL A / AT AA/1 BHEI/ 2 | |
e « Y ==t JAPA PR L= iraly ET1E7T 192 | BE VI
Ohwunm \ CEC AL, 1A /] LS / A&t/ 4’ Y D
z=l g | 5o~ e AL~ A’ Z1ol7 16/ [® 3 S
3
. "—0 '] ‘3 On_— uy .
4o | B vy | 29suapuod | -deoy o o o' vt 4o 30 | do Ut | o Uy av uin
PSR i et i il I Il i o
L osiseferfcelze]tvjorfst Jrsjetjeiot stlszlcefozlszfvelszfoz]er st gstjrijct N0 A0 AU LY
T Knv 7 @Mu“.ﬁw QO ~~Uhxh\~2f\\ 108
B, /7 w1 'S0 (euly 159l ne¥] _S&00 ) A 1219 seg Aiq D .
.7 W) o277 ueg 153y ye) s © Buyiag ‘dwoy 13311y M g v HLO%..W%V\ ‘oN 339003

2¢.5 7 owi) feury 1S9}
\ﬂ;\‘\ Jwil 31amg 3Isa]
Zf 7 Yiv 23131410
Ak 1031311900 10314
oD/ 101084 1)

wideadowoy

=T Buy2195 1318 9q0ud

mwl,W coN “IUOPL 131N

L {CA12)U] JUIO4 DISIIARI] .|N.||.| ON ‘IUIpl dqoad
0°) voyieIng 1531 i T &L csseag
<K, 2INISIOW PWISSY ...IJM.' dwoy 1wy
T NS " ‘el N 3l2zN QSE /7 NPt

S VIV

+ 7+ ¥ (s wot )
Iy e /IR Ay gz
M.al JUpEN 18I,

\uPNT\Q.V oy JuXT) Ay

S L UE]




27
e

co

-—

(=

&S
&s
e
154
of

£
#¢

'

er
N Vail

- T P10
MmO jTI0],
wy wilion 05
: N 00 0 | ‘w woy 1o 95
SININOD VsisAteuy 21eoqdisy T PI22110) 0%
oydemg 3rg w51
_ __ avp-3 adraaay
R EE e L] TEFFIIH57 CCUGEANCaa IbiEs
Il 2 /£ I EEEEd a8 =% W_\ SPEI THE
e BLE T A44l4] 15l 474 1 1SEN | EEF
e D /£ Pty =A2AN 2 Y AZ1 121971 161NN T HAP
Zi IS 39X AASZE 1713517 N.J\n 17T 1ZBVIITEE
Al 2 |FoA ECLEIUSY A AT T T HeR
L] ©D N\ Poe ek IE 17157 15 AN/T 1A T Hd«
sce| 2 NWES 1949814 1) LS/ 2 M\\r o sl | Elde
[oeeel £ / - ZI5PIFIE T _ 14l 1/1 471 EE -mw*m
co] £ /72 AAABIE T/1<17 7T EIZE Td3e
Tl Ay AEIEE] 171517 ols| 1A$917 £ ]
= S \ [ 6] 1157 1211 T14s| 12l JA | e
el S 1 S|Pt gl/H\4 5|7 del 144 | [d7FTHF
el S| 9> /g A= m_&w 5374 g P Q@ z.i _.\io..
IS6 LT
v s Ldey| e .w.n...wu.au o u.“.z o m._.o.wu\ 1ouss m“.-..m_ o™ 1t | o o:...«&
tml o %.-“. GU.Q(>_ u.aam-m.- .-Oxuclnﬂ— *34y “ ojdeeg swy 1 d L 1 v A113019A 1104
ssJesjosfselvelcrfzv[ivforse TecfssTecfos Jee] sz JczozlszIviszhoz fei ot Rstlvi ISV R il [e [ o
0
¢ .u\ \ Ol & 7 FETEL]]
L, // WD < oo (euly 159) Ned) s 2t/ A 1939y sen Liq BT areq
W, O/ wd ) o Pueg 159y yen do  OS¢e  uimes dwmy aaay M < ‘8 v i\ﬂm\é 1390014
WNO%\ owt) {vuyy 3S9Y 4q o8 C° 3u(139g 1a3exy aqoey NNG' *ON CTUIpl 19111y \.\VTM T} ..5_:53
IM,GGN / owty 11ms 359) ‘e m {CAL2)U] JUIOd OSIdANAY I\%loz TP aqoay \J\I.&c”\ v(N! z..m_.r.z.f.
QLS Yiv 913130 ‘- > X w0y Jeanyg 31saL 8 OF 6 sseay tavy % 2oy 159,
Y- AR U311 §J20) 1034 't # 2° ANISJOW PSSy mﬂ-l'«WN\Ill.alﬁ_. 91wy 3_5_ o) ey
Ly o 10158 ) w0 0 ‘e1q § ‘oN I|zz0§ DSF 7 "oN an11IQ 3 STAZ owey way g

1ydeaFowoy

A AR T B




ety

95

€ pRZRY

\U - 4 v - N
Sas el "R s
ey /ey | VD W VR w3ran 05
X o/ ™ -] ‘0 101 11pIo]) 95
: el Tsisd - 7
s o5 R Tt iz e o
o=l i
t \ﬂ _ T \ T T dvpM~3 adraony
alIis
=

y A Z T A [ IEEAUEUE ZEY C2 HGYU NS HAPF [ o7

o e | 722 217194511~ A971217171 159 P ¥ A

cE ] / oY v ¥4 \ox_m.h\ <|A/161 /17 |doks 8

oF v il R K5 SEUEUGEL <oV 161 17T TSPl T VI3

£ e 2 .\ 69> OnmmO_n.v\ Aot/ “loy mt\\ .mr QAN 2

»/ e O | so>| 4= N 12101Y e .\n\m_% & k= Aq | <

a
do d ‘15 *n oh ut
4 By uy | sasuapuo) | -dwoy ’ J do Q% uy 4o IO R 4, WY o%H uy ‘Ui
] $ ].40 . atduyj o ampo o dv !
' | % hﬂu dung “..M. -..o.o_ soreay | 20 1 o1dwes s LSy PS5y "y .rp h A3120197 | MWL | 3104 | 1004
‘dwd
L ssjesjosyse]evferfer[ivforfscec]ecfzsRos fee[oz [zoz[seejs o e i [ i [T i U30AR8HLE
e \ONO . Lo s ﬁl;‘ =< ~ aaysay
W /7 #Hd o> preuly 359y yea _Scen/ A 12194 sey Laq & VN0 —s5 ,Nnmm @ aeq
W, o/ WD - O 1S 3531 ye| g QY 3ur139g ‘dwa)y 193y, %) s 7Y 200q q«ﬂxm..az\.uaah_

L/ owl] [euyy 1s9) dq P Buy133g 19100y 9q04yg ZD N Tluapp 1331y 7 M..\ =7 _.5_:53
SCFE s swl] el 1S9y NI G~ 1tA121u] Jutog assanesy o *ON “IuOp] aqoay reyewr vy Try o Aun pivg
S -/ Yiw 2313140 STTE o) uotleaNng 1S3 M DL L csseag cavg ) F Ao sy,
FLO UIFIT1J00)) 10314 1 £ 31NISTON poenSsy aoluﬂldl&. DLy \q\ﬂ.lﬂd.ud.:::..s_ we g
oL D _.M__Mu.“_ ) "uy & D o ‘ela Y CoN afzzoN OCH7 i YERISTET) \m?\ﬁQN\ U MmN g

FYOs Vil gt



Appendix E

Incinerator No. 1 Operational Data
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S-TYPE PITOT GEOMETRIC CALI3RATION
PART 1 - PROBE CONFIGURATION

Probe Identificatien Helf : Pitot Identification !
Technical Specialist R ’
Date 11~
Center
| ¥ ok
Pitot L : * { Dt B .
A. ) n HEE 3K
Probe _ Nozzle Ch) ¥ Op Dn L5000
t i a _0sio
|}
jP oun(
Probe
. E: [ <ZL?
[ ¥1Tot
@ b _oLol
35
= 1 ¢
c.(1) T 4 d
Probe - ' e
= c
orR
OR . '
— r — :
C.(2) ~ f Al
Probe ]

"Specifications (EPA Method 2)

Oy = 3/16" to 3/8" c > 3" Pa ?y

‘On = 1/2" d > 3"

a > /&~ 2 13/4" 1.08 D, £ 221.30 3,
b0 £f22" * -

17 these specifications are met, proceed wizh rart 2 9‘:a~ alignment.



S-TYPS PITOT GEIMETRIC CALISRATION

PART 2 - PITOT ALIGHMENT
Probe [dentificaticn Yo Pitot Igentiticatien €l
Technical Specialist 386
Date e‘“:&
A.
2 2 .2 .
Transversa 2 ‘7?9 S° 2 ess 2
Tute Axis e=
a2 + d2 . a2 . n ,
fad G3s 2
(869 < 2 < 10097
(309 <-2* < 10¢9)
3.

. 3 12 a2 =52 .2
%Sggttudi.na] red= 5 a4’ 22D " casd
Axis Fey'w":a—":- < 135 a2 + 42 . o2 . cas s

' g - - o
_ | % ¢ o%o ¢ig
| e L0
o EREA 4
o Lesd 3 Ba° (35° < 2 < §59)
3' Bbb (35° < 3' < ¢59)
. !
c. . - ) . 0. § - ' éé
—n! ot
(f<1/8") : (g <1/32")

NGTZ: values in parenthesas zrs Z7A Methed 2 spe

gtxpected St
Mercury Thermcmetar (7T

Thermecsunla 2eadcu?

PROBE THEIMCCOUPLE CALT3RATION

~
-

?rebe [dentidicaticen

Technician

tack Temgerzture (7Tg) %
¢

raf) R

!
Dazea

iTicaticns.

Tolerancas




NOZZLE CALIBRATION DATA SHEET

BCA .
NOZZLE SET NO.___| DATE_ZAVEUSTRL rtecunicran __ \SC
NOZZLE NO. DIAMETER® A s c AVERAGE**
«
I8 AL onq | 618\ O.180 o120
Wy " o4y 0.24< | OeM7 0248 | o4
3fg" sl 23 0.3b) oM%0 | 01 0.362
2" | pusr  |oua |ow | 0w | oue
I-S ©.397 0398 | 03 | 039 | o34y

poa

] |'.‘

N i
h“

. parsst r"j B

i;t.

\'j - ‘;.—a

* Measure to nearest .001"

* Three measurements must be within .004" of each other
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ANALYTICAL DATA

W aHabvusett Distnet

DATE g-27-0

SAMPLING LocATION __Incinenche Cutlet

SAMPLE TYPE meHiod §

RUN NUMBER |

COMMENTS:

4,72

SAMPLE BOX NUMBER
CLEAN-UP MAN 36
FRONT HALF | LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER o« [Tt/ | jCC.7 me
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER Towo . ——>  LUI% CONTAINER _P W I L0 ng
S/ X | XW) LY
FRONT HALF SUBTOTAL ___IS1. 3 ne
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT g
MOISTURE
IMPINGERS _
FINAL VOLUME nl
INITIAL VOLUME nl
NET VOLUME i
SILICA GEL
FINAL WEIGHT t ] g
INITIAL WEIGHT ¢ ¢ t
NET WEIGHT ¢ ¢ ¢ TOTAL MOISTURE g
EPA (Dun 231




ruwr_Wabtekasett vt

ANALYTICAL DATA

COMMENTS:

DATE 8-2-8L _
saepLinG LocaTion _Incunessdy- Qudlef
sawpLe TYpe N ethod
RUN NUMBER 2
SAMPLE BOX NUMBER
CLEAN-UP MAN N6
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER It e ) 2Se. 2 mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _ To). —— _LN3R CONTAINER _ P - lcd 2 ng
59 _J"/. W, 2563
FRONT HALF SUBTOTAL __ 3594 -
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS. CONTAINER me
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT g
MOISTURE
IMPINGERS
FINAL VOLUME nl
INITIAL VOLUME al
NET VOLUME ml
SILICA GEL
FINAL WEIGHT t t )
INITIAL WEIGHT t ] t
NET WEIGHT ¢ ¢ ¢ TOTAL MOISTURE t
EPA (Dup 231

4,72




PLANT—MM;’L 0@&" «f

ANALYTICAL DATA

COMMENTS:

4'72

DATE R-a7fc
SAMPLING LOCATION nercler QoH et
sapLe Tyee _ Methed
RUN NUMBER 3
SAMPLE BOX NUMBER
CLEAN-UP MAN b6
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER _r |47 3 Ab.b -
FLASK, FRONT HALF OF FILTER HOLDER
FILTERNUMBER _T\J. —=> (N3 conTaimer £ -3 S $.0 mg
Fu.
53y Lo,
FRONT HALF SUBTOTAL __ /ML ng
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER m
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT ™
MOIS
IMPINGERS
FINAL VOLUME i
INITIAL VOLUME nl
NET VOLUME i
SIUCAGEL
FINAL WEIGHT t ] t
INITIAL WEIGHT t t :
NET WEIGHT t t L . TOTAL MOISTURE ]
EPA (Dun 231




Appendix G

Orsat Analysis Validation Forms

ROJAC



ANALYTICAL DATA

PLANT Dbt
DATE £ -8,

SAMPLING LOCATION afer Oodlet
SANPLE TYPE Methed S

RUN NUMBER 4

SANPLE BOX NUMBER

CLEAN-UP MAN

S0

" FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FLTERNUMBER _1-\D. vl
LIX Fil 1010

BACK HALF

MPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACX
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

MPINGERS _
FINAL YOLUMNE al
INITIAL VOLUME ______ 2l
NET VOLUME ]

SILICA GEL
FINAL WEIGHT

COMMENTS:

CONTAINER _EM

LABORATORY RESULTS
IC).C__ m

contamer LY

€S m

FRONT-HALF SUBTOTAL

9} o B

CONTAINER

ETHER-CHLOROFORM
EXTRACTION

CONTAINER

BACK HALF SUBTOQTAL

TOTAL WEIGHT

INTTIAL WEIGHT

NET WEIGHT 4 g

EPA (Dun 231
412

TOTAL MOISTURE




EPA METHOD 3
ORSAT EQUIPMENT CNECK, MOLECULAR WEIGHT
OETERMINATION. AMD AMALYSIS VALIDATION

TIST NOGER [

SNOLING TIME (24~br CLOCK) 1O /T = 7 /2R

An ORSAT analysis of boiler exhaust gases ls
oonsidered valid if the P, calculated from

the ORSAT analysis is within 238 of
calculated from fuel analysis.
data {s not available,
the ORSAT analysis must be vithin 2S% of the
avecrage published Py for a given fuel as follows:

the 7,
If fuel analysis

the r, calculated from

rURL AVE. 7, 234 ACCEPTANCE LINITS
SAMPLE MOISTURE COWEENT =2 O 1 Anthracite 1.670 1.016 - 1.13¢
Mo Bituminous 1.140 1.083 = 1.197
NGIZNT TDUERATURE Q Lignite 1.976 1.022 - 1.130
otl 1.346 1.279 = 1.413
TESTER/DATE R Ratural Gas 1.7a8 1.662 - 1.03¢
m 10’10 lo‘“ - 1.58¢
Butane 1.479 1.408 - 1.333
Wood 1.080 0.9978- 1.102
u‘. 1-0,‘ 1-“3 - 1.1°’
PRE-TEST ORSAT IQUIMGENT CHECX
ORJAT QNECK: PRE-TEST LEAR CEECE: INTTIAL 7~ S m1 9 _ aia.
ACCEFTANCE LINIT: LEAK< 0.2 al/S mia.” FimAL 4.5 a1 S __ sia.
PIR-TEST NRIENT Oy 31 ACCEPTANCE LINITS OF O = 20.6 = 21.2%
NOLICULAR WEIGHT DETERIMATION
CONTRIBUTION TO DRY
o L : i B 3 MOLECULAR WEIGHT OF
ACTUAL ACTOAL ACTUAL AvERaGe NOLTIPLIER STACK GAS
GAS READING Y RRADTNG Y READING Y s Rgy
nl
co, - 6o |- |6.6 |G.& 6.6 | (.6 44100
% /EF 2NN & N2/ | (S F o/ 2.7 327100
20/200
L /L3 S/.3 &/.3% &/.3 . 287100
(100 - & x_0) + 18 (% 1.0)
— 2 - N o) e
X, 106 P AILM
mr—m’mmmrmmnmnmnmman
AND MOST AGREX WITH EACE OTEER TO WITEIN 0.3% BY VOLIME
POST-TEST ORSAT TQUIPMENT CHRCY
ORSAT CNECX: POST-TEST LEAK CEECE: INTTIAL 9 win.
ACCEPTANCE LINIT: LEAK < 0.2 =1/3 aia. — PIRAL nl aia.
POST-TEST NGIDNT O, = V1 ACCZPTANCE LINITS OF Oy = 20.6 - 21.2%
ORSAT ANALYSTS VALIDATION
Average Published rq -
Fuel Analysis r° 20.9 1,83 %C » 3.64 oE + 0-57 %8 + 0.14 SN = 9.4§ _30)
0.321 sC (100) ——

- -
ORSAT Analysis P, - 20.9 ‘°z

\»:oz

*Assuning CO concentration is aeglidble (< 1000 ppam)

.

¢+ ACCeptance Limits are shown above.

Revision 3 2/8/82




EPA METHOD )

ORSAT EQUIPMENT CHECY, MOLECULAR WEIGHT
ntrmnn:rzou. AND ANALYSIS VALIDATION

TEST NUNRER ?-
SANPLING TIME (24-br CLOCK)

SAMPLING LOCATION %L“:—\ ,ﬂtﬂ_&u{,ﬁz &Z‘e’uﬂ//

SNeLE TYPE (W.@ CONTINUOUS)

An ORSAT analysis of boiler exhaust gases is

considered valid if the Fo calculated from

[(2/G ~ /327

the ORSAT analysis {s within £3% of the ) £
calculated from fuel analysis.
data is not available, the r, calculated from
the ORSAT analysis must be vi:hu 23% of the
average published Fq for a given fuel as follows:

If fuel un.lylu

roRL avE. 7, £50 ACCEPTANCE LINITS
SNOPLE WOISTURE COWTRNT e O % Anthracite 1.070 1.016 - 1.124
3 O Situminous 1.140 1.083 = 1.19%7
AMBIENT TEMPERATURE 7 Lignite 1.07¢ 1.022 - 1.130
336 o1l 1.346 1.279 - 1.413
TESTER/DATE < Matural Gas 1.749 1.662 - 1.836
Propane 1.510 1.434 - 1.58¢
Sutane 1.479 1.408 - 1.383
wood 1.0%0 0.9975- 1.102
Bark 1.056¢ 1.003 - 1.109
PRR-TEST ORSAT EQUIMNENT CHECK
ORSAT CNECE: PRE-TEST LEAK CHECK: INTTIAL 0__ min.
ACEPTARCE LDIT:  LEAK € 003 S0/ ain. i al ain.
PRE-TEST NIEWT O; = ___ \: ACCEPTANCE LINITS OF O = 20.6 = 21.2%
NOLECULAR WEIGNT DETERNINATION
COWTRIBUTION TO DAY
L1 - 2 ) NOLICULAR WEIGXT OF
ACTUAL ACTUAL ACTOAL AVERAGE WoLTIILIZR STACE GAS
cas MO v | mamk 4 ook o ' nay
al nl 1p/1b-wo
<93 gol8ol|lA7 F9 |50 |80 loZX®) 4471200
!
®2 .5 |0.<18. 0 |0.F|B.5 .S /0.5 | 1w
28/100
S
" 5/, S ] E/4 5.1 57.5 28/100
y (100 - ¢ 1,0) + 18 (v m,0)
d 2 N, = -
". 100 a ai
mem ALL ORSAT AMALYSES MUST BE ROUN IN TRIPLICATE
AND NDST AGRER WITE EACK OTHER TO WITNIN 0.3% BY VOLOMEX
POST-TEST ORSAT EQUIPMENT CHECK
ORSAT CWECX: POST-TEST LEAX CHECK: INITIAL al aia.
ACCEPTANCE LINIT: LEAK < 0.2 aI/3 min. —FINAL nl sin.

\lmLMﬁOIOz'ZOS-Zl.1l

Average Published

Tuel Analysis l'°

L 4
ORSAT Analysis ?o

ORSAT ANALYSIS VALIDATION

)
- ]

20.9 11.53 8C + 3.64 %X + 0.37 %8 + 0.14 8N - 0.46 20)

0.321 s (100)
. 20.9-%0 _
T,

*Assuaing CO concentratioa is aeglible (< 1000 ppm)

.

+ Aoceptance Limits are shown above.

———————————
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SPA AZTMO0 J

ORSAT IQUIPMENT CHECE, MOLECTLAR WEICKTY
SETERMINATION, AND AMALYSIS VALIDATION

—_— M'Zéfaﬁfwmgﬁ dgkﬁo‘/
woLs e (e o (X 3/ T S 3¢,
suauons wearrow P Diigines (B, Eppant
a2 o (e, TS cowrmiooos)

aAn onir analysis of noiler exhaust gases is
considered valid 1if whe Po calculaced from

the ORSA?

analysis Ls wienin 23% of the E O
calculated from fuel analysis.
daca is not available, the £
the CRIAT analysis aust de vitain
average published Ty foc a given

1f fuel analysis
calgulated from
23% of tae

fuel as follows:

',

*Assuming CO comcentracioa is aeglible (< 1000 ppw)

ruze AVE. 7, 230 ACSIFTAMCE Lonsss
stz wosToRE cowrne =4S L lathraette 1.070 1.026 = 1,134
u“ 1.140 1.‘., - l-u?
NGIDNT TDOTATURE 1D tignite 1.07¢ 1.832 - 1.130
* . FTOpane 1.518 led34 = 1,386
Sutane 1.479 1.408 = 1.353
Yeod 1.3%0 0.997%= 1.102
. Bacs X.OSC ‘om - Lou’
PRE-TIST CRSAT SQUIMNDNT CXIECT
ST B 2 Lo Loam < 0.2 A ata. rn:‘;"_u_:_-u.
PRE-TRST NGIDNT O3 = ___ V1 ACCIPTANCE LIKITS OF Op = 30.6 = 2l.2t
NOLECOLAR WEIGET DETERMINATION
COWTAIBOTION TO OAY
mw | . 2 . . NOLICTIAR WEIGET OF
ACSTAL ACTOAL ACTUAL avERaGe moLTILIER X aas
s WSS ¢ | mamns v [(mons o Y ngy
3 S R[S SR | S 2 S| SR “ee
. /78|14 6|19.F |/2.5)17.8| /22| /2 @ RAM
e 287200
5 80. 2 ao.yf 80.R DO.Q | e
.- 'I‘m"z"'““'!" . % +T,, -
Vd
TOR F-FACTON ‘CALCTIATIONS ALL GRSAT ANALYSES NUST Bf ROy IN TRIFLICATE
MND MOST AGEER WITE BACE OTEER TO WITRIN 0.3% 3T vOLONE
FOST-TEST CREAT EQUITNDNT CXECX
e ATrDacE Lonn s DT —ha:“_'_n aia.
TOPISTENT MGIZNT O; ¢ ___ Vi ACCEPEANCE LICITS OF Og = T0.6 - 20.2
SR AOIYST3 vacImarTow
Average Puslisbed P° -
Mmmro_ ! & 31.84 VH + 0, 28 + 0.14 %% « 7.48 40V
8.321 % (100) —_—
ommnur;- 9.9-v9, | o ACSepeance Limits are soown acove.

-

CEEEEEES . s



EPA METHOD )
ORSAT EQUIPMENT CHECK, MOLECULAR WEIGET
DETERMINATION, AND AMALYSIS VALIDATION

/)’]‘1’55

IR o< 5s < # D/s }Lf/Cf An ORSAT analysis of boiler exhaust gases is
f ] considered valid if the Py calculated from
TEST m‘ the ORSAT analysis is within 25% of the 9

- calculated from fuel analysis. 1f fuel analysis
SAPLING TR (24-br CLOCX) __/ Tl S /527 daca {s not availadle, the P, calculated from
— the ORSAT analysis mugt be wvithin 2354 of the
SAPLING LOCATION ___-éQ__CL(ﬂ C= b/ (g2 }A /e 7‘ Sveraqe published P, for a given fuel as follows:
SNoLE TreE (M.@ﬂm) : roee avE. 2, £54 ACCEPTANCE LINITS
SNPLE MOISTURE COWTTNT =20 3 Anthracite 1.070 1.016 - 1.124
Bituminous 1.140 1.083 - 1.197
NGIDT TBUTIATURE A Lignite 1.076 1.022 - 1.130
oil 1.346 1.279 - 1.413
v L ACS Ratural Gas 1.749 1.662 - 1.836¢
Propane 1.510 1.434 - 1.58¢
Butane 1.479 1.408 - 1,583
wood 1.080 0.9975- 1.102
Bark 1.086¢ 1.003 - 1.109
PRE-TES? ORSAT EQUIMMENT CERCX
ORgAT SERGK: PRE-TEST LEAX CEECK: 9 __ain,
LIOT: LEAK < 0.2 81/% mia.” FIRAL al _3  sia.
PRE-TEST NaIDNT O, = V1 ACCEPTANCE LINITS OF Op = 20.6 = 21.2¢
MOLACULAR WEIGHT DETENINATION 1'
COWTRIBUTION TO DAY |
=0 3 2 3 WOLECTLAR WRIGET OF |
ACTUAL ACTUAL ACTUAL AVERAGE noLTIPLIZR STACK GAS ;
aAs EADTNG o EADTMG Wm0 § Y ngy ,
; ) |
<0, b.-b ||, |G- F bt |G 6 G b “noe ’
% /8. F /21 | (8.7 2R /8.8 | 02| /62,02 327100 :
co 28/100
! &/.3 /-] G2 /. R 18/100 ’
}
M, (100 - ¢ L,0) + 18 (% N.0) ‘
n, - 1 1.:0 3 - R, 'Z"“ - l'
rOR 7~ CALCULATIONS ALL GRSAT ANALYSES UST BE RUN IN TRIPLICATE
AND JMOST AGEEE WITE ZACE OTEER TO WITNIN 0.3V 5Y VOLONE
POST-TEST ORSAT EQUINMEWNT CEECK
OSAT CEECK: POST-TEST LEIAX CEECK: marTiaL @< a1 9 wmin
ACCEPTANCE LINIT: LEAK< 0.2 al/3 sia. ~FTiAL &rad nl ain.
POST-TEST NmIENT O, V1 ACCEPTANCE LINITS OF Oy * 70.§ - 21.2¢
ORSAT ANALYSIS VALIDATTOW
Average Published r° -
NoLMy-ur°_2 1. !CO.QQIO.7\30.4“-.4¢\°
0.321 %C (100) —

-« -
ORSAT Analysis LA 0.9 - o %

|C02

*Assuming CO concentratioa is neglible (< 1000 ppm)

Acceptance Liamits aze sbown above.

.
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Appendix H

Example Calculations
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EMISSION CALCULATION SYMEOLS )
-
]ES: NO- 1
la - Allowable leak rate, cfm

: 3
thotal -~ Total meter sample volume, ft

T - Total.saapling time, min

total
Lp - Final leak rate of sampling train, cfm

vmctotal - Total volume sampled corrected for excessive leakage, ft3

Y - Dry gas meter calibration factor, dimensionless

o
Istd - Standard temperature, F

Tnavg ~ Average dry gas meter temperature, °F

v
Py, — Barometric pressure, ‘Hg

- ’
Aﬂzvg. Average orifice pressure drop, 'HZO

?std - Standard pressure, "Hg
VI - Volume of liquid collected in impingers, nl
Voo = Volume of liquid collected in silica gel, grams
Mg - Molecular weight of stack gas, lb/lb-mole
2C0, - Percent €O, by volume (dry basis), 2
%CO -.Percent CO by volume (dry basis), 2

r4

:Nz ~ Percent Nz by volume (dry basis),

*

102 - Percent 0, by volume (dry basis),

D, - Average duct gas density, lbs/ft3

- 1]
Psavg Average duct static pressure, HZO

Is - Average duct temperature, °F
avg
EA - Excess air, 2
V, - Average duct velocity, ft/min
Cp - Pitot tube coefficient, dimensionless

(/2P)avg - Average square root of velocity head, J"HZOl

. - . 2
As - Cross-sectional a2rea of cduct, ft



EMISS10 CALCULATION ZTMMEBOLS (cont'd)

Q - Duct voluzetric flow rate, acfim

Qstd - Duct volumetric f}ow rate, corrected to dry standard conditions, dscfm
D, - Nozzle diameter, inches

F - F factor, DSCF/MM BTU

~“H - Percent by weight of hydrogen in fuel

«C - Percent by weight of carbon in fuel
2S - Percent by weight of sulfur in fuel
ZN - Percent by weight of nitrogen in fuel

Z0 - Percent by weight of oxygen in fuel

GCV ~ Gross calorific value of fuel, BTU/1b.

C - Actual particulate concentrationm, grains/acf

Cq - Particulate concentration, grains/dscf

ER - Particulate emission rate, lbs/hr

E - Particulate emissions, lbs/MM BTU

Cg @ 122 CO2 - Partiéula:e concentration, gréins/dscf Q122 CO2 .
Cq @ 50X EA - Particulate concentration, grains/dscf @ 50% EA
cLb - Particulate concentration, 1bs/1000 duct gas

cLb e 122 C0, - Particulate concentration, 1bs/1000 1bs @ 12% co,
cLb @ 50X EA - Particulate concentration, 1bs/1000 lbs @ 50% EA

Mn - Total particulate collected, mg



1. Allowable Leak Rate

La = 0,02 ¢fm or 0.04 Vm total vhich ever is less.
T total

0.04 Vm total _ 0.04 x
rtotal

La = cfm

2. Correction for Excessive Leak Rate

lp= cfm
if Lp > La use Vic total inm place of Vm total in all subsequent
equations.
vmc total vm total (p - La) Ttotal
- - - - 3
vmc total ( ) fe

3. Volume of Sample Measured by Dry Gas ifeter, Corrected to Standard Conditions

T P AH av
m avg + 460 std

o) + 460 29.92

{ 3 230 |
o total (std) _qq.OSXO@ (68 + 460) [QCI.76+ 13.6J
\

vn total (std) = Q‘a:Z?adscf

4, Moisture Content of Duct Gas

Z H,0 = 0.04707 V1 + Vs6)

v
m total (std) + 0.04707 (VI + VSG)

3335
0=0.06707 ( + )

+ 0.04707 ( .+ )
.32 3333
Z 5,0 = 2S.3 2

x 100

ZHZ

x 100



S.

6.

Molecular Weight of Stack GCas

Ms = 36.C 1b/1b-mole

Average Duct Gas Density
Ps av

Dst = 0.0458 x Ms (Pbar + 13.6
Ts avg + 460

)

+ 460

D, = 0.0458 x ( + 13.6

Dst - NA 1bs/f

Excess Air
29 -0.52co

)

3

EA = 100 [

121 - 0.5x 0

0.264 2 Ny - (2 0, - 0.52 C0)

FA = 100 [

A= )9 2

0.264 x@3- ( j3.1- 0.5 x0)

(0.44 = 2 €02)+(0.28 x Z CO)+(0.28 x X ¥,)+(0.32 x 2 oy](l

(0.44 x [,,|, )+(0.28 x O )+(0.28 x Q.3 )+(0.3" x ta. 1 )] é.

]

Average Duct Velocity

: Ty avg + 460
vV, = 5129.4 C_ (/aP)avg aveg +
s P P + P
] avg) Ms

bar

13.6

= 5129.4 xq. Q;d\ %, \C\?/(l"‘lq + 460

vy = lsg'b ft/min

1 +

Oz‘a

);uo

b4 H20
100

d53
"100

-——)+ 0.18 ( Z 20 ,

+0.18 ( JS.3)



9. Duct Volumetric Flow Rate
Q= vs x As
9 =€ 8.3
Q- \Sxxg acfm’

10. Duct Volumetric Flow Rate, Corrected to Dry Standard Conditions

P e

s avg

Q..=Q (1- z H20 (Ts:d + 460 (P’bar + 13.6 )
std 100 Ts avg + 460 Pscd

,\4\{ _ 355 68 + 460 N8 + 13.6
Qeq =\° 100 (Yq + 460 29.92

- dscfm

Qstd

”

11, Isokinetic Factor

1 - 2287 (r; avg + 460) ('m std) o
(Pbaz + —’1-33%) Vs * Troral ( -2 )( (D) 1:40 7asa>
I = 5:67 ( M4+ 460) ()

(ﬁnt%‘—s) %3 Wo (1 - ’1%) (_Mz x42 7854)

- 1fq z

12. F - Factor

F= 106(3.6&2 H+1.53Z C + 0.57Z S + 0.14Z N - 0.462 0)
GCV

F=1093.66 x +1.53 x +0.57 x +0.14 x -0.46 x

MA-  vscenes s



13. Actual Particulate Concentration

g 4320
_0.01543 » 1n (Ged + 460) (Bar + 133av )(* - Too~

vmstd Ts avg + 460 Pst:d

- Al
0.01543 x (S\D (68 + aso)(aﬂ."!ea- fs 6) (1 = 1oo

o) (1uq + 460) (29.92)

C= O_.o. 2 grains/acf

c

c-

14. Particulate Concentration, Corrected to Dry Standard Conditiomns
C = 0.01543 x Ma_

Yn std

G = 0.01543 x ’—5’—3——
s .3

c ry 0 grains/dscf

15. Particulate Emission Rate

ER = 0.008571 x G x Q .
ER = 9.008571 x b_é x 470

IR= 3\ lbs/br.

16. Particulate Fmission

20.9
E 0.0001429 C8 x F(m)

E = 0.0001429 x x (—2—2&9——)

0.9 -
E = ]\/Q 1bs/M4 BTU |

17. Particulate Concentration Corrected to Dry Standard Conditions and 122 Co,

12

Cs € 122 COZ = Wx Cs
c, @12z co, = blz(o x 0.05

Cs @ 122 co, -O'Dc\ grains/dscf @ 127 CO2



18. Particulate Con¢entration Corrected to Dry Standard Conditions
and 50Z Excess Air

Z EA + 100 x C

Cq @ 50X EA = 150 s

. 182+ 100 <
C @50z Ea 155 x.0

- ¢ @507 FEAa= O.97  grains/dscf @ 502 EA

19, Particulate Concentration Based on Duct Gas Weight

Cc
cLb 0.1429 x

Dst avg

. ' 4
cLb = 00,1429 x

cLb - NA 1bs/1000 1bs duct gas (uncorrected)

20. Particulate Concentration Based on Duct Gas Weight Corrected to 122 (:02

c,, @ 122 co _% @127 0y x 0.104" (Tsed + 460)

x 0.104 (528)

CLb @ 127 co, = (0.44 x ) + (0.28¢( + )) + (0.32 x- )

Clp @122 C0) = AZA  1bs/1000 1bs dry corrected to 2% CO,

21. Particulate Concentration Basad on Duct Gas Weight Corrected to 507 Excess Air

C T
50Z FA = =5 @ 507 EA x 0.104 (“std + 460)

Cp @ (0.44 x ZCOy) + (0.28(%CO + 2N3)) + (0.32 x %07)
C.. 8 S0% EA = 0-07] x 0.104 (528)
Lb * (0.44 x () + (0.28C  +@.3)) + (0.32 x Q)

€, @502 EA = 5.\l 1bs/1000 1bs dry @ 507 Ea
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. RICHARD LoMBARD, .. THE NEWLANDS SANITARY LABORATORY

PRESIDENT

THOMAS b, LEE HENRY SOUTHER LABORATORIES, PROPRIETOR WATER SUPPLY AND PURIFICATION
DINECTON
FREDERICK 0. &, AL g SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS SEWAGE & INDUSTRIAL WASTE DISPOSAL
SANITARY ENGINEIR 24 TOBEY ROAD DESIGN-SUPERVISION-VALUATION
HF sacn.zm BLOOMFIELD, CONNECTICUT 06002 CHEMICAL & BIOLCGICAL LABORATORIES
TEL. (203) 242-6291 AIR POLLUTION STUDIES

1. LAIRD NEWELL, P E.
COMBUL TANTY

August 29, 1986

ROJAC Environmental Services, Inc.
P.0. BOx 731

West Hartford, Conn. 06107

Attn: Mr. Leigh A. Gammie
Gentlemen:

We have the following to report on the sample submtited to this laboratory
on August 28, 1986.

Sample No. | 1523H6
Mark Project #F86-20
Particulate Matter:
Filters
#1 - 51X 0.1007 grams
#2 - 52X 0.2562 grams
#3 - 53X 0.0866 grams
#4 - 67X 0.1010 grams
Condensibles:
Probe & Nozzle Rinse
PW-1 0.0506 grams
PW-2 0.1032 grams
PW-3 0.0550 grams
PW-4 0.1854 grams

Very truly yours,
THE NEWLANDS SANITARY LABORATORY

§<\&;§:¢§s ~

Thomas D. Lee R
Laboratory Director

S S

TDL/cas

OCUR REPORTS ARE RENDERED UPON THE CONDITION THAT THEY ARE NOT TO BE REPRODUCED WHOLLY OR IN PART FOR
ADVERTISING PURPOSES OVER OUR SIGNATURE OR IN CONNECTION WITH OUR NAME WITHOUT SPECIAL PERMISSION IN WRITING.



. N\ ENVIRONMENTAL
L SCIENCE . LAB. REPORT NO.

‘_-‘- CORPORATION " Laboratory Report C - 2154

P.0. BOX 616 State Certification No. PH-0476
50 WALNUT STREET « MIDOLE TOWN, CONN. 06457
TELEPHONE: 347-6961

CLIENT [ ’ ! DATE September 5, 1986

Terrie Pelletier CLIENT
Mattabassett District PHONENO: 635-5550
P.0. Box 137
Cromwell, CT 06416

L -

3. CIAL INSTRUCTIONS:

_ P.0.#9034

SAMPLE DESCRIPTION TEST RESULTS
ng/kg

18,000 Tank

11:00 - 7:00 Mercury < 0.002

18,000 Tank

7:00 - 3:00 Mercury < 0.002

8-27-86

18,000 Tank

3:00 - 11:00 Mercury < 0.002

8-28-86

' VARKS:

September 12, 1986 Ww 7 &ﬂ%\/

OATE REPORTED LABORATORY DJAELCTOR



ENVIRONMENTAL
LABORATORIES  August 4, 1986

«~ATER AND AIR ANALYSIS

Ms. Terri Pelletier:
OSHA, DEP, EPA Mattabassett

COMPLIANCE TESTING P.0. Box 137

Cromwell, CT 06416

RE: Lab. No. 066312-003
P.0O. NO. 8891
Inv. No. 11680

Dear Ms. Pelletier:

The following is a report of analysis performed
on samples received June 26. 1986:

6-20-86 6-25-86
Sludge Sludge
Good Quality Bad Quality
Beryllium (ppm) <1 == e .-
Mercury <0.1 R
MBAS 417 173
Coliform. Total 6-25-86 6-26-86
46/100ml 33/100m1l
6-20-86 6-20-86 6-25-86 6-25-86
Good Good Bad Bad
Quality Quality Quality Quality
Sludge Filtrate Sludge Filtrate
Chloride (mgl) 113 113 135 30
O0il & Grease 16 610 7.4 430

If you have any questions, please contact us.

Very truly yours,

L /] FAoneco

Stephen Franco
Laboratory Director

SJF/br

ENVIRONMENTAL LABORATORIES, INC.

360 East Center St. Manchester, Conn. 06040 Tel. (203) 646.5628

rt A GRISWOLD & FUSS
=%
A 4



Appendix D

Pield Data Sheets
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