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1.0 SUMMARY

Envirocon Limited, in conjunction with the Ontario Ministry
of the Environment and Dominion Foundries and Stecel, Limited
(bofasco), conducted a sampling program at the south side

coke shed pushing fume collecting system, at Dofasco's

Hamilton operation to determine the following:

% Particulate loading entering the wet electrostatic
precipitator (WEP).

% Particulate loading exhausted from the WEP.

% Concentration of solvent extractables entering

and leaving the WEP.

% Concentration of certain polycyclic aromatic

hydrocarbons (PAH) entering and leaving the WEP.
Process samples of coal, coke, dust fallout under the hoods
and samples of water entering and leaving the precipitator

were taken during the survey for subsequent analysis.

Although there are many possible PAH compunds present, only

the followingseven were selected for analysis:

Benz(a)anthracene (8(a)A) Perylene

Chrysene Benz(a) Pyrene (B(a)P)
Benz (k) fluranthene (B(k)F) Dibenz{(ah) anthracene (DB(ah)AB
|

Benz(e)pyrene (B(c)P)

0f these, only B{a)A, B(k)F and B(a)P were found to be

present in the samples as major polycyclic aromatic hydro-

carbons. PAH's reported represent these three only.

The test procedures employed were based on methods developed
by Battelle Labs (Co]uhbus, Onio) and accepted by the U.S. ,
E.P.A. The field data collection was conducted in accordance

with the Specificationsof and under the close scrutiny of the

Ontario Ministry of the Environment. ]
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Oon the basis of the tests, it was found that the system

exhaust stack gas volumetric flow rates averaged 425,300 DCMH .
(250,200 DSCFM), L6h,100 DCHH (273,500 DSCFM) and 531,200 !
DCMH (312,500 DSCFM) across three respective runs. l

The exhaust particulate loadings for two complete tests were
0.002 (0.001 GRS/DSCF) and 0.007 (0.003 GRS/DSCF) grams per dry
standard cubic meter (GM/DCM) or 1.3 (2.8LBS/HR ) and 3.8

(8.5 LBS/HR) kilograms per hour (KG/HR). The loading in the
inlet ducts averaged 0.035 GM/DCM (0.036 GRS/DSCF) under

|
|
|
i
i
1
|
|
pushing conditions and 0.CC7 GH/DCHM (0.003 GRS/DSCF) under

door leakage conditions. The inlet loading into the precipitation

system averaged 20.85 KG/HR (L5.8 LBS/HR) and 27.3 KG/HR (60.2

LBS/HR) for two series of tests. Based on the inlet and exhaust
\
particulate loadings, the precipitator efficiency was found to 1

be 89.3 percent.

The total solvent extractables entering the precipitator averaged
6.51 KG/HR (14,35 LBS/HR) of which 3.28 KG/HR (7.22 LBS/HR) was
contained in the particulate. Of the 5.5 KG/HR (12.18 LBS/HR)

of solvent extractables leaving the exhaust, 2.30 KG/HR

(5.1 LB/HR) was contained in the particulates.

The total PAH entering the precipitator averaged 31 X 1073 K&/HR
(68.51 x 1073 L8S/HR) of which 25.33 x 1073 K&/HR (64.67 x 1077
LBS/HR) was contained in the particulates. A total of |

2.01 x 1072 KG/HR (k.h3 x 1072 LBS/HR) was emitted from the \
exhaust stack, of which 1.75 x 1073 KG/MR (3.86 x 1073 LBS/HR)

S
2
4

was contained in the particulates, representing a removal

efficiency of 86.5 percent for the total PAH's analyzed.
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Table 1 presents a summary of the average flow rates,
particulate, solvent extractable and PAH concentrations and
emission rates. The table separates the solvent extractables
and PAH according to where they viere collected in the sampling
train. The front portion represents material collected before
the filter and on the filter. The back portion represents

material collected on the glassware after the filter, including

material collected by the Tenax adsorbent.
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|NTRODUCTION
results obtained during an air emission survey at
Hamilton operations of Dominion Foundries and Steel Limited

presented in the following report.

air monitoring program involved testing at the south

coke oven pushing fume collection system in accordance with

pominion Foundries and steel Limited Requisition No. P-h322-1L-20.

The

scope of fthe work include.! the following:

Conduct specified source emission tests to determine
particulate and vapour phase PAHN (Polycyclic Aromatic

Hydrocarbons) at the inlet and outlet of the precipitators.

The testing consisted of:

(a) Three particulate and vapour phase PAH tests
at the exhaust stack.

(b) One test for particulate and vapour phase PAH
at each of the two inlet ducts under pushing
conditions.

(¢) GCne test for particulate -and vapour phase PAii
at each of the two inlet ducts under primary

door leakage conditions.

Conduct the testing using samnling equinpment, sampling
techniques, and sample recovery procedures in accordance
with the standard procedures and recommendations of

the Air Resouvces Branch of the Ministry of the Environment.

e ————— e ——— AVirocHn —————""

o e eyt s g2
S e

R S PP CNC IO )

e =

e ey e e e
ROFTINF SIS S

i oy B




3. Collect specified process samples of coal, shed dust

deposits, inlet precipitator water and precipitator

bottoms during each testing sequence.

e, and f

.. Document process operating conditions.

L TEmal e w2

e

d

i

- | 4

3.0 PROCESS DESCRIPTION %
The manufacture of metallurgical coke provides a suitable %
reducing agent for the blast furnace operation in the %
steel making industry. Coking involves the heating of g
1

bituminous coal in a oxygen deficient atmosphere until the

volatiles in the coal have been driven off.

The current technology in coking is the use of the by-product
process. This process involves the use of slot-type ovens
which are grouped together in a series to form a battery.

The Number 1, 2 and 3 batteries at Dofasco contain 25, 35 and
45 ovens respectively. Coal 1is fed or “"charged' to the oven
through ports located on the top of the oven. The L meter
ovens currently in use at Dofasco hold anpproximately 16.4 tons

of coal each. The ovens are gun flue combination ovens

ot AT etk e

manufactured by Koppers Beckers. - Number one battery was
constructed in 1956, number two in 1951 and number three in

1858.

Heat is'supplied indirectly from a gas-fired regenerative i

e A

combustion system located below the oven with flues between

the ovens. The coking period is approximately 17 hours with | é

coke temperatures reaching 2000° F. At the end of a cycle, when ? @

'coking' is complete, the doors on both sides of the oven are E ’
|

removed and the coke pushed out of the oven into an open : T

]

I

|

'

)
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railway car using a ram. The coke is then transported to
a8 quench tower where water is sprayed for cooling and the

coke is finally transferred for use in the blast furnace.

3.1 Points'of Emission

Possible points of emission from a by-product coke oven system

include:

(a) Charging ports and levelling bar ports during
charging.

(b) Leaks in the oven at charging ports and oven doors.

(c) Oven door openings during pushing.

3.2 Exhaust System

In order to collect and control the emissions leaking from
the coke side oven doors and the emissions generated during
pushing operations, Dofasco has installed hoods or '"coke

oven sheds' on their number one, two and three batteries.

One shed exhausts batteries number | and 2 and one shed
exhausts battery number 3. Only one battery is pushed at
any one time, therefore, to improve the exhaust during pushing,
a larger portion of the air flow is normally taken freom the
battery being pushed. During the non-pushing sequence, the

hood with reduced draw ventilates door leakages.
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Usually 6 pushes in a row are conducted under the shed venting
batteries 1 and 2, and 5 pushes in a row are conducted at
battery No. 3. As pushes are approximately 8 minutes apart,
the shed exhaust flow rates are alternated approximately

every 48 and 40 minutes respectively.

Fumes generated by the door leakage and the coke pushing-
operation are drawn off by two ducts; one duct for No. 1 and 2
batteries and one duct for No. 3 battery. Before entering

two wet plate electrostatic precipitation units, the ducts are
interconnected and the gas flows are damper-balanced. The
gases are drawn through the precipitation units by two fans

which exhaust into a common stack (see Drawing No. A-001).

3.3 Emission Control System

A flow diagram of the emission control system is illustrated
in Drawing A-022. Emissions are collected in two parallel
wet plate electrostatic precipitators of Ducon Mikropul
design. FEach has an air induced draft fan with a design

capacity of 150,000 cubic feet per minute at 1250 F.

The following is a summation of precipitator characteristics:

Precipitators = Three stage
Spacing between plates = Design 6"
Actual 5-3/4"
Length of electrodes = 16 feet
Area of electrodes = 20,700 sq. ft. per precip.
Total linear feet of
effective electrode : = 29,700 ft.
No. of collection plates = 33
Design capacity per field = 82 KVA (running at 70%
' of design)
Power flow } = 55 K Volts (average)
8
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Fach precipitator unit is equipped with 15 water spray headers.

Ilncoming gases are saturated via a staggered arrangement of

spray nozzles.

Water for saturation purposes is pumped from within a
recircu]atiqn/c1eaning system. The water is pumped via one

of two 1,700 USGPM rated pumps from holding tanks, through a
cleaning system, from where it is recirculated back to the
precipitators. Make up water from the bay is continually
supplied to the holding tanks. Mater losses within the system
include approximately 18% used in slurry bleed off anu a
maximum of 5% in evaporation. A pH control system constantly
monitors and compensates for any build up of acidity within the
system. Drawing HO. A-003 illustrates a schematic of the

water supply cleaning system.

L.0 SAMPLE COLLECTICN

L.1° Methodology

The scope of work fequifed that three isokinetic samples be
collected from the stack exhaust. As well, one sample from
each of the two inlet ducts under 'push' conditions and one
sample from each of the two ducts under primary door leakage
conditions was required. Sampling locations at each stack

and location of traverse sample points was in accordance with
Ministry recommendations. A cross section view of sampling
traverse points for the stacks is illustrated in Drawing HNo.
A-00L. Sampling duration at each point was established to

give a predetermined minimum elapsed sample volume as speciflied

by the Ministry.
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4.2 Exhaust Stack

The exhaust stack samples were collected at the 90 foot
platform level through 4 sample ports located at the centre
of quadrants on the same plane. Sample port location was

2 diameters from the exit and 7. 6 diameters from the inlet

of the fan.

in compliance with Ministry guidelines, the stack was divided
into 12 equal area sections to yield a total of 48 traverse
points. For the PAH determinations, each point was sa=pled
for 6 minutes to yield a total sampling time of 288 minutes

or 4.8 hours.

The tests were taken across periods of representative operation
when one of two hoods was venting a push sequence and the

alternate hood was venting primary door leakage.

L.,3 Inlet Ducts

The inlet duct samples were collected at the upper walkway
level through 6 sample ports located in the samc vertical
plane on a vertical face of the square 6' x 6' ducts. Sample
port locations are indicated on Drawing No. A-005. A total
of 8 points per traverse vwere utilized to yield 48 sampling
points. At 5 minutes per point, the cumulative sample time
was b hours per sample. Two sampling units (1 & 2) were
used to sample each duct. Under a push condition, Unit 1
was used for sampling with Unit 2 on standby. When the duct
was venting door leakage only, Unit 2 was used for sampling
with Unit 1 on standby, etc. The total time period spanned
for collection of two inlet samp]es in this manner approx-

imated 12 hours. Sampling during each of the push and leakage

—
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Results from push cycles

condition was on a contin s i
condl L

are, therefore, averages over the entire push cycle, including
timeswhen ovens were being pushed and the approximate B minutes

between pushes.

L.4 Sampling Techniques

Standard type source sampling trains of Envirocon manufacture
were used for the sampling. A schematic of the sampling

train is shown in Figure 1. The sampling trains were identical
to those outlined in the Source Testing Code with the

following exception; for the particulate and vapour phase
sampling, the glassware was modified to accept a Tenax
adsorbing tube in the thermostatically controlled oven as
depicted in Figure 1. A schematic of the Tenax adsorbent
system is illustrated in Figure 2. The distance between the
filter holder and the Tenax tube was minimized to reduce

glassware rinse requirements.

Teflon lined probes were used at all sources. Teflon being
chosen because it is durable, non-reactive and its smooth

surface is conducive for cleaning purposes.

Preliminary measurements were made at each stack prior to
testing to determine average stack gas velocity, gas temp-
erature, moisture content and gas composition, as specified
in the Code. Isokinetic conditions were established for

each test.

To maximize Tenax adsorbent efficiency, temperatures of the

Tenax adsorbent was set in the range of 130° F to 150° F.,

just high enough to preclude possibility of water condensation.
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The Tenax tube consisted of an all glass tube, 3.4 centimetcrs
|.D. and 6 centimeters in length with compatable male and
female glass ball fittings. Approximately 10‘grams of 30 - 60
mesh Tenax GC was contained in the tube. A teflon retaining

ring and a glass wool plug were located at the outlet of the-

“tube.

Gas temperature was measured at each traverse point with a
thermocouple and monitored on the control console.’ Precalib-
rated 'S!' type pitot tubes were used for velocity determin-
ations. Test sampling was started at the wall furthest from

the port.

The sampling probe tips, used on each probe, were selected
to give an isokinetic sampling rate at a flow rate compatible -
to the pressure drop across the Tenax tube. The flow rate

approximated .6 - .9 CFM. Fibreglass filter paper with a DOP

efficiency of 99.97% was used to collect the particulate matter.

The first two impingers of the sampiing train wvere fitled with
100 ml of distilled water; the third impinger was empty and
the fourth contained 6 - 16 mesh silica gel for final moisture
removal. ‘At the end of each test, the ends of the sample
probe were sealed and the unit was transférred to a laboratory

for clean-up.

L.5 Sample Recovery

Recovery procedures for cach test run were in accordance with

the Ontario Source Code, except for the following:
1. The nozzle, probe and front half of the filter holder

were rinsed with spectro-grade benzene into a teflon

capped glass container (Container #1).
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The above components were rinsed with spectro-grade
acetone into a second glass container equipped with a
teflon cap (Cohtainer #2) .
A ball of preweighed, benzene extracted, kimwipe tissue
paper, wetted with spectro~grade benzene, was pushed
through the probe. This procedure was repeated with
further portions of kimwipe until there was no visible
sign of discoloration or particulate adherence. The
kimwipes were stored in a teflon capped container
(Container #3).
The filter was placed in an enclosed petri dish
(Container #£14)
The adsorbent tube was capped with glass plugs.
The fritted disc, back half of the filter holder, and
the connection leading to the adsorbent tube were rinsed
with spectro-grade benzene into a glass container equipped
with a teflon cap (Container #5).
A second rinse of the above components was conducted

. using spectro-grade acetone and kept in a teflon capped
glass container (Container f ).
The total volume of water in the impinger solutions was
measured, transferred and stored in a teflon capped glass

container (Container #7).

The silica gel was placed in a capped polyethylene container

(Container #8).

Glass funnels were used to avoid spillage and sample loss.

Fi]ters, kimwipes, and fritted filter holder discs were
stripped with benzene prior to being used.
A1) containers and adsorbent tubes were wrapped in

aluminum foil ‘to minimize exposure to sunlight.

: The benzene rinse was used to extract the particulaté matter,

and the acetone was used to remove any traces of moisture.
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A diagramatic illustration of the designated collection

areas of the sampling unit is found in Figure 3.

Upon completion of sampling, all samples were transferred to

laboratory facilities for analysis.

4.6 Process Samples

puring the course of the air emission testing, samples were
taken of coal, shed dust deposits, precipitator inlet water,
prec.pitator outlet water and slurry purge samples. Due to
analytical time requirements, only a selected number of
process samples collected were analyzed. Liquid samples were
analyzed for suspended solids, dissolved solids, and PAH
composition. solid samples were analyzed for PAH composition

only.

4.7 Analytical Techniques

PAH analysis of the samples was conducted at the 1aboratory-
facilities of the Ontario Ministry of the Environment and the
laboratory facilities of the Ontario Research Foundation. The
analysis was conducted by liguid chromatographic techniques
using optical fluorescence and ultraviolet variable wavelength
detectors. Figure b illustrates the sequential methodology

utilized in the sample analysis.
The Tenax was extracted using ‘cyclohexane as solvent. Cyclo-
hexane was also used for the soxhlet extraction of the

particulates in accordance with standard laboratory procedures.

The dry weight of the probe rinses in all the runs (in runs

|
\
i
l

3 and 6 after filtering) are considered to be solvent extractables

although a small fraction of the weights may in fact contain

P —————— envIrncon ——-—

1
1
|
|

L

pa ot oAttt N

e R e e e P T TR



e tn: DIORE IO e s TR U e T e

PARTICULATE PAH

PROBE RINSE
BENZENE ACETONE

VAPOUR PHASE PAH

FILTER CTENAX TENAX TO FILTER
RINSE RINSE INTERCONNECT
L 1 _ _ _

ﬂ CONDITION AND SOXHLET EXTRACTION mﬂmz_wwmmzm mm_/_mmmOzm
FILTER IF SUFFICIENT WEIGH
INSOLUBLE MATTER
PRESENT , | MAKE UP TO
OLUME
# SOXHLET EXTRACTION SPECIFIED VOLUM
WITH CYCLOHEXANE EVAPORATE TO
EVAPORATE TO * | DRYNESS
DRYNESS EVAPORATE TO
» _ EVAPORATE. EXTRACT DRYNESS
. _ TO DRYNESS i
WEIGH
|  PAH DETERMINATION

PAH DE TERMINATION

Uery o r\\\h o PAH ANALYSIS FLOW CHART FIGURE 4

¢
- pt T T T T T T e e e s Tt e - e e o e

R G T T ST SRR




insoluble particulate. It is expected that the insoluble

fraction would be less than 10%.

E——

The insoluble particulate obtained after filtering the probe
rinses of runs 3 and 6 are considered to contain no solvent
e~tractables. The length of time these particulates were

exposed to the solvent in the sample jars wasconsidered to

result in extraction of the extractables from the particulates.

A more detailed description of analytical procedures, along

with the raw analytical data, is appended.

5.0 RESULTS

5.1 General

A summary of the results obtained from the survey is presented
in Table 1. Average values and flue gas characteristic are
presented in Table 2 and Table 2B. The PAH values obtained
are presented in Tables 3 and 4. PAH analysis of the process
samples are found in Table 5. Table 6 contains material flow
blance information on the control system. Tables 7A and 7B
arc a summation of the field sampling times. Copies of com-
puter runs, including velocity profiles, calculated per cent
isokinetics for each meter reading, and field sheets, along
with a description of analytical procedures, raw analytical

data and pitot calibrationinformation are appended.

5.2 Exhaust Stack

Three exhaust stack tests were conducted 6n the 9, 13 and 15
of December. The respective run numbers are 4, 7 and 8.
Results of run number 1 are not included due to the equipment

problems encountered during testing. Because of damage
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incurred to the filter, subsequent to test No. kI, no
particulate data on that run is given. Runs 7 and 8 resulted
in particulate concentrations of 0.002 GM/DCHM (0.00) GRS/DSCF),
and 0.007 GM/DCM (0.003 GRS/DSCF) respectively. Exhaust
volumes for runs L, 7 and 8 were 425,300 DCMH (250,200 DSCFH) ,
464,100 DCMB (273,000 DSCFM) and 531,200 DCMH (312,500 DSCFH)

respectively.

The sample volumes collected for the respective runs were
188.99, 208.34 and 240 .81 cubic feet. The weight of particulate
collected for runs 7 and 8 was 16.7 mg. and 52.1 mg. respect-
jvely. The weights of the vapour phase fractions collected

for runs b4, 7 and 8 were 31.4, 48.0 and 37.4 mgs.

The concentration and emission rates for solvent extractables
and PAH's are given in Tables 2 and 28. '

The front portion includes material collected before and on
the filter, the back portion includes material collected
between the filter and the Tenax tube and material collected

in the Tenax tube.

5.3 Inlet Ducting

5.3.1 No. 1 and 2 Duct

The test on No. 1 and 2 duct were conducted on December 12.

Under push conditions, the particulate foading waé 0.073 GH/DCH
(0.032 GRS/DSCF) at a stack flow of 255,300 DEMH (150,200 DSCFM).
To yield an inlet loading of 18.5 KG/HWR (40.8 LBS/HR). The

vapour phase concentration was 0.007 GM/DCM (0.003 GRS/DSCF)

to give an inlet loading of 1.87 KG/HR (4.13 LBS/HR). The

sample volume collected was 120.86 cubic feet. The weights
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of particulate and vapour phase fraction collected were
260.2 mg. and 26.1 mg. respectively. The respective percent
PAH of each fraction was 0.045% of particu]ate‘and 0.0f9%

of vapor phase. The total solvent extractable emission rate
was 3.87 KG/HR (8.5Ah LBS/HR) of which 2.00 KG/HR (4.4

LBS/HR) was contained in the particulates.

Under door leakage conditions the duct volumetfic flow rate
was 155,400 DCMH (91,400 DSCFM). Particulate concentration
was 0.004 GM/DCM (0.002 GRS/DSCF) to contribute an inlet
loadiag of 0.7 KG/HR (1.6 LBS/HR) . Vapor phase concentratlon
was 0.005 GM/DCHM (0.002 GRS /DCHH) to contribute an emission
rate of 0.77 KG/HR (1.70 LBS/HR) The weight of particulate
and vapor phase fraction collected was 26.6 wmg. and 27.5 mg.
The percent PAH content of each fraction was 0.029% of -
particulate and 0. 057% of vapor phase. The total solvent
extractable emission rate was 1:34 KG/HR (2.96 LBS/HR), of

which 0.57 KG/HR (1.26 LBS/HR) was contained in the particulates.

5.3.2 No. 3 Duct

The tests on HNo. 3 duét”were conducted on December 9. Because
of incorrect switchover dampev settings, an anomaly of exhaust
rates was encountered. The flow volumes for door leakage

were higher than optimum and flow volumes for pushing

conditions were lower than optimum.

Under push conditions, the ctack flow rate was 282,900 DCHH
(166,400 DSCFHM). Particulate concentration was 0. 094 GH/DCH
(0.041 GRS/DSCF) to contribute an inlet loading of 26.6 KG/HR
(58.6 LBS/HR). Vapour phase concentration was 0.006 GM/DCH

(0.002 GRS/DSCF) for an emission rate of 1.62 KG/HR (3.58 L8S/HR)

Sarple weight collected was 574.2 mg. particulate and 20.5 mg.

. vapour phase. The sample volume collected vias 203.93 cubic
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feet. PAH content was 0.094% of particulates and 0.0058% of
vapour phase. The total solvent extractable emission rate was
3.56 KG/HR (7.86 LBS/HR) of which 1.94 KG/HR (4.28 LBS/HR)

was contained in the particulate.

Under door leakage conditions, the duct flow rate was 311,100
DCMH (183,000 DSCFM). A sample gas volume of 220.39 cubic

feet was drawn. 48.7 mg. of particulate and 46.9 mg. of vapour
phase fraction were collected which represents a loading of
0.007 GM/DCM and 0.007 GM/DCM (0.003 GRS/DSCF) respectively.
Respective emission rates are 2.28 and 2.19 KG/HR (5.03 and

4L.83 LBS/HR). PAH content was 1.11% of particulates and 0.119%
of vapour phase fraction. The total solvent extractable
emission rate was 4.22 KG/HR (9.32 LBS/HR), of which 2.04 KG/HR
(.49 LBS/HR) was contained in the particulate. |

5.4 General

Across the .entire sampling program, the Dofasco operation
maintained an average coking time of 16.2 hours., Green pushes
were observed on No. 1 and 2 batteries on the morning of
December 9 when repairs:were being conducted on No. 3 battery.
Tests that day, however, were not conducted until the afternoon.
Coking times and flue temperatures during the tests can be

found in Appendix 4.

From observations on site and from discussions with coke oven
personnel, there appeared to be no trouble in maintaining
good door sills and seals on the pusher side. On the coke
side, however, there appeared to be more tars, residues and
build-ups running down, resulting in an increased number of
door leaks. This is especially applicable with regard to
battery No. 3

Based on the testing of the gases entering
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and leaving the precipitator, the removal efficiency of

the particulates is 89.3%, and the efficiency of removing
the PAH's analyzed is 86.5%. Efficiency of removing the total and
front half solvent extractable portions ic 16.0% and 26.6% respectively.
The fraction of PAH collected in the front portion of the
sampling train represented between 80 and 99 percent of the
total in all runs, except run 2, where the percentage was

32 percent.

5.5 Process Samples

An average analysis of the coal used at Dofasco is pre<ented

in Table 8.

The overall average percent PAH for the fallout collected was

1.67 x 107°%.

The average PAH content of the process liquid samples was
as follows:. precipitator inlet 0.33 PPM, precipitator outlet
0.49 PPM, precipitator slurry 0.21 PPM. In calculations
involving the liquid samples, the water was assumed to weigh

1 gram per millilitre.

5.6 System Balance

Based on the stack emission data and the limited number of
process samples, several approximate balances have been
calculated in Table 6. Values were obtained for rate of
rejects based on: (1) gas balance (2) S.S. determination
of slurry grab samples (3) difference of inlet and outlet
water at the precipitator (4) long-term S$.5. determination
of slurry samples by Dofasco personnel. With the exception
of (3) (where results of outlet precipitator water analysis
were extremely variable) the rejects rate values are
relatively consistent and range from 18.3 to 22.2 KG/HR
(40.3 to 49.0 LB/HR).
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the exhaust stack, for a reject rate of 27.5 x 10”3 KG/HR

A balance on thé PAH's analysed shows an average rate of
29.3 x 1073 KG/HR (64.7 x 1073 LBS/HR) entering the precipitator
and an average of 1.8 x 1073 KG/HR (3.9 x 103 LBS/HR) leaving

(60.8 x 10-3 LBS/HR). The reject rate of PAH's based on the |
slurry analysis was found to be 12 x 10-3 KG/HR (26.4 x 1073
LBS/HR) . '
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PROJECT REPORT: TE-2612 DOMINION FOUNDRIES AND STEEL LIMITED |
STACK EMISSION MONITORING HAMILTON ONTARIO
COKE OVEN FUME COLLECTION SYSTEM DATE: MARCH 1977 ;
TABLE 4
PAH - VAPQOUR PHASE
Wt.of Rinse

Run Between Filter Wt.of Total
No. Source and Tenax Tenax Wt. :

(A) {B} (A) + WT7. OF PAH (ug) % PAH i

(Mg) (Mg} (B) B(a)A B(k}F B(ajP Total B(a}JA B{k}F B(a)P Total
& Exhaust St. 22.3 9.1 31.% .E5 .16 .09 0.80 .0018 .0005 .0025 .oorm
7 Exhaust St. 30.2 17.8 48 .0 1.89 1.94 2.12 5.95 .0039 L0040 .004LkL .odN%
8 mx:mcmn‘mﬁ. 14.7 22.7 37.4 1.07 1.03 0.91 3.01 .0029 .0028 .0024 .oom;
3 i & 2 Push 6.5 19.6 26.1 3.33 .34 71 .88 .0128 .0032 .0027 .0187
) 3 Push 20.5 14.3 34.8 .70 .52 .81 2.03 .0020 .0015 .0023 .0053
pd 1 & 2 teak 21.7 5.8 27.5 5.62 3.77 6.34 15.73 L0204 L0137 .0230 .0571
5 3 Lesak 29 .4 17.5 46.9 36.05 10.14% 9.45 55,64 ,0769 0216  .0207% .1188




PROJECT REPORT: TE-2612

STACK EMISSION HMONITORING

COKE OVEN FUME COLLECTION SYSTEM

he

——————————— W020JIAUS

TASLE 5

PROCESS SAMPLE PAN

DOMINICON FOUKWDRIES AND STEEL LIMITED

HAMILTON ONTARID

DATE

MARCH 19577

COMPOSITION SUMMARY

WEITGHT OF

% PAH X 1073

Total

B{a)A Bllk)F B{a}P Total

Sample Date Samplie Typc
60 Dec. ] Coal

70 Dec.9 Coal

g3 Dec.15 . Coal

52 Dec. | Coke

71 Dec.9 Coke

50 Neov.30 Fg.1,2
57 Dec. 1 Fg.l1,2
72 Dec.9 Fg.1,2
51 Hov.30 . Fg.3

S Dec. 1 Fg.3

73 Dec.S Fg.3

81 Dec. 15 Fg.3

56 Dec.l PP 1

62 Dec. ] PP 1

65 Dec.3 PP 1
M.D.- Mot Detected

1, includes water

—_ O O
— O
A L

o -
R WA
-
[ap]

I Co M
[RRVR Ny —
O ) —

QO MON
Lo i I e
LTSI SR WE

Erad WS B o B ab
B W RN ]

OO OO

) ) = M)

r2

=
— T
(O WD Mo

-
- .

5.4%

183.40

5.0

M.D.

0.00206

!

M — O

&
.19
.35
0.190
0.15

.40
1.0

66.5]
L3 22
50.74

012 LC1D .023 .052
.33 .39 1.05 1.78
L0 .009 .028 LOhG
0 o] 0 0

.00001 .000003 .00003  .00CQO02
.0019 L0021 L0031 .0071
L0112 Lol NIRE .04
L0074 .005% ,008 .023
L0023 .0009 .CO1 L0046

0051 .0019 L0025 .00736
6072 .00k2 L0063 017

L0064 .00k .0063 017
.00071  .0057  .011 013
.0009  .0042  ,3073  .012
004 0051 .0092  .013
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PROJECT REPORT: TE-2612 DOMINION FOUNDRIES AND STEEL LIMITED

PROJELT. ES AND STEEL LRI -2

STACK EMISSION MONITORING HAMILTOHN ONTARLO

COKE_OVEN FUME COLLECT!ON

SYSTEN DATE: MARCH 1977
TABLE 78

SAMPLING TIME FOR PRECIPITATOR INLET

Run No. Traverse No. Date Time
|
3 1 Dec. | 15:30 - 16:10
(1 & 2 2 Dec. | 17:30 - 17:35; 16:35 - 18:50!
Push) - ' and 19:00 - 19:20 |
3 pec. | 20:40 - 21:20 |
4 Dec. | 22:30 - 00:12
5 Dec. 2 00:16 - 00:56 '
6 Dec. 2 01:50 - 02:45 \
6 ] Dec. 9 12:30 - 13:10 §
(3 Push) 2 Dec. 9 14:00 - 14:20; 16:00 - 16:20
3 Dec. 9 17:30 - 18:10 i
4 Dec. 9 20:00 - 20:48 |
5 Dec. 9 92:00 -~ 22:05; 22:30 - 23:05
6 Dec. 10 01:15 - 01:55 \
2 ] pec. 1 15:09 - 15:29; 16:40 - 17:10
(1 & 2 2 pec. | 17:40 - 18:003 19:15 - 19:35!
Leak) 3 Dec. 1 19:45 - 20:25
L Dec. | 21:32 - 22:1h
5 Dec. | 23:16 - 23:58
6 Dec. 2 071:09 - 01:30; 02:45 - 03:05
5 1 Dec. 9 13:30 - 13:40; 16:30 - 17:00
(3 Leak) 2 Dec. 9 12:30 - 18:10
3 Dec. 9 19:30 - 20:10 :
n Dec. 9 20:15 - 20:47; 22:00 - 22:08!
5 Dec. 9 22:15 - 22:55 |
6 Dec. 10 00:20 - 01:00 ’
ll
|
|
|
|
|
38 |

£t e e in




PROJECT REPORT: TE~-2612 DOMINION FOUMDRIES AND STEEL LYMITED
STACK EMISSION MONITTORING HAMILTON ONTARIO
COKE OVEN FUME COLLECTION ‘
SYSTEM DATE : MARCH 1977
TABLE 7A
SAMPLING TIMES FOR EXHAUST STACK
Run No. Traverse No. Date Time
4 1 Dec. 9 12:00 - 13:12
2 Dec. 9 15:40 - 16:52
3 Dec. 9 17:30 - 18:42
4 Dec. 9 19:30 - 20:42
7 1 Dec. 13 11:30 - 12:42
2 Dec. 13 13:10 ~ 14:22 |
3 Dec. 14:30 = ]5:42-;
4 Dec. 13 18:00 - 19:72
8 [ Dec. 14 10:25 - 11:37
2 Dec. 15 9:45 « 10:57
3 Dec. 15 11:15 - 12:27
L Dec. 15 12:40 -~ 13:52

37
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PROJECT REPORT: TE-2612

DOMINION FOUNDRIES AND STEEL LIMITED

COAL BLEND - D

EC.

1 T0 DEC. 15

Pulverization

Stability

Hardness of Coke

18% Pocahantas
14% Luscar

39.5% Moss

28.5% VWharton

39

+ 1/4 Inch 15

~ 1/8 Inch 66%
33

67

"STACK EMISSION MONITORING ~ HAMILTON ONTARIO

COKE OVEN FUME COLLECTION _

SYSTEMN DATE: MARCH 1977
TABLE 8

e EAVIOCON e e

e i AT A s da T
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APPENDIX 1

COMPUTER OUTPUT



PARTICULATE EMISSION REPORT RY ENVIROCOM LTD.

A pam A Ly WV e s T e g S YR T g — - A rk  ————— -

DATE OF SURVEY: DEC 1 1976

CLIENT: ~DEFASEe T T
BURLTINMGTON AVE
O HAMILTON ONT

PLANT TYPE: STEEL MFG REF: TE2612
~-1&2 BREECHING

RUN NUMBER: 2

T STACK EMISSIONS

STACK HEIGHT e FECT o 80.0 . _ .

STACK WIDTH AND BREADTH.FEET 6.00 600

 AVERAGE TEMPERATURE OF FLUE GASy DEG.F.+ C66e1

BAROMETRIC PRESSUREr IM HG.ABS. _ . o 29.90

AVERAGE FLUE STATIC PRESSUREr IrfeH20 ~4.,000

~ AVERAGE VELOCITY PRESSURE. INWH20 7777
PITOT COEFFICIENT. . . o ... e 787

% COZ2(ORSAT) 200

% 02(0REATT T

% COCORSAT) +00

et e

L m e 3

o s




- e e e o M pma A T

PARTICULATE EMISSIONS

o S iy — Sl e S e S ) S —— T ——

NUMBFR OF SAMPLING POINTS

TOTAL SAMPLIMNG TIME. MINS.

NOzZzLE DIAMETER: TIHS.

CTOTAL VOLUME MEASURED AT METER COMDITIONS: C

AVERAGE SAYPLING RATE+ CF/MIN. S

AVERAGE METER TEMPERATUREr DEG.F.

NET VOLUME TN IMPINGER 1¢ MLS.
NET VOLUME IN IMPINGER 2¢ MLS. ... ...
NET VOLUME IM

IMPINGER 3¢ MLS.

TMOTSTURE IN SILICA GELr GMS. B
VOLUME OF CONDEMSATE COLLECTEDr MLS.
FILTER PARTICULATEs GMS,

TWASHINGS PARTICULATE: GMS. -
WEIGHT OF PARTICULATE COLLECTED,GMS. . ;

PLANT OPERATIONM

e Ty T e T — S

T TTEs o000
38400
0139

TPROBUCTION WKATE» LBS./HOUR
LIQUID FUEL COMSUMPTION, IMPeGALs/HOUR = .

GASEOUS FUEL CONSUMPTION» CU.FT./HOUR

T T

mué.‘mnﬂnmm__.._m®“““”

240.00

2500

e 7948

50434

Sra
840

7.0




SUMMARY OF RESULTS

T - — i S ) i — Y ——

STACK EMISSIONS.

AVERAGE FLUE GAS COMPOSITION
— o MET BASIS. . _DRY_BASIS e - _
CONSTITUENT  MOLE PERCEMT MOLE PERCENT
coe + 0 « 0
02 20.6 20.8
_ SH20 e .

 MOLewT. 28,75 28.84

AVG, VELOCITY OF GAS AT STACK CONDITIONUSr FPMe . 2547.3
VOLUME OF GAS AT STACK CONDITIONS» CFH. 91702.8
TVOLUME OF GAS AT 70 DEG.F. AND 29.92 Ii.HG.» CFM 914174 77
CVOLUNME OF 6AS AT STD. COND.(DRY) . 90598.3

PERCENT EXCESS AIR N/A

PARTTICULATE EMISSIONS

CONCENTRATION? - ,
GRAINS/SCF (DRY) .0021

~GRAINS/SCFDRY) ADJUSTED TO 12% co2 7 T Uoooo
GRAINS/ACF o o . _. .. ... .0020

LERS/HOUR 1.60

“LAS/TON OF proDUCT N/A )
LBS/1000. IMP.GALWLIQUID FUEL ... . _ ... N/A
LBS/104a6 FT. GASENUS FUEL N/ A
~ LBS/1000 LBS.EFFLUENT o T .00393
LBS/1000 LBS.EFFLUENT A 50% EXCESS AIR . .. . +0026
LRS/1000 LAS.EFFLUENT (DRY) 0039
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__________ S I ?
PARTICULATE EMISSIOHN REPORT BY ENVIROCON LTD. !
_________________________________________ 3
DATE OF SURVEY: DEC 9 1976 ;
e e e - ’
CLIFNT: DOFASCO ;

BURLINGTON AVE

HAMILTON ONT

PLANT TYPE: STEEL MANUFACTURING REF: TE 2612
L PRECIPATATOR EXHAUST STACK

RUN NUMBERST 4

STACK EMISSICNS - o o
STACK HETGHTPFEET _ . . 15000

STACK DIAMETERFEET 12+50

AVERAGE TEMPERATURE OF FLUE GASY DEG.F. 4.8 o
BAROMETRIC PRESSUREs IMNJHG.ABS. I 29.90

KVERAGE FLUE STATIC PRESSUREr INH20 =+ 350

AVERAGE VELOCITY PRESSURE. IN.H20 T Brs

R

PITOT COFFFICIEMT . . . e 808

% CO2(ORSAT) * 00 ;
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1
|
|
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|
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S At
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b i SR gy S g St e T W e

PARTICULATE EMISSIONS

" NUMBER OF SAMPLING POLHTS
TOTAL SAMPLING TIMEs MIMNS,.

NOZZLE DIAMETERey INSe

T TOTAL VOLUME FEASURED AT METER CONDITIONS:

AVERAGE SAMPLING. RATEs CF/MIN.

AVERAGE METER TEMPERATURE» DEG.F.

THET VOLUME TN IMPINGER 1r MLS.
CNET VOLUME IM IMPINGER_2e MLS

NET VOLUME IN IMPINGER 3¢ MLS5.

" hg.

188499

288.00

«2500
06562
©3.31
e
10.0

« 0

TMOTSTURE 14 SILICA GELr GMS.
VOLUMEE OF COMDENSATE COLLECTED: MLS.

FILTER PARTICULATE:

GMS .

“WASHINGS PARTICULATE! GMS.
WETGHT OF PARTICULATE COLLECTED,GHS.

PLANT OPERATION

T PRODUCTION RATE+ LBS./HOUR

LIQUID FUEL_CONSUMPTIOMy IMPGAL./HOUR . .

GASEQUS FUEL CONSUMPTIONr CUFT./HOUR

THAT EWRY S G MY g ARSI G PR, ey g e om n, 0 mmen

CUGeTE

11.9000
39.40

« 0120

~«010Q4
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AVERAGE FLUE GAS

CONSTITUENT
co2
CO
02
2
....MHeo
 MOL.WT.

OF _RESULTS

i ——

—— ey —

COMPOSITION
O WET BASIS |

MOLE PERCEMT
.0
.0
20.6
78,4
L 1e0

_ DRY PASIS

MOLE PERCENT
. 0
o0
2008
79,2

28,73

AVG. VELOCITY OF GAS AT STACK CONDITIONSG:

VOLUME OF GAS AT STACK COMDITIONS:» CFM.

TVOLUME OF GAS AT 70 DEG.F. AMD 29,92
CVOLUNME OF_GAS AT._STD.. COND. (DRY)

PERCENT EXCESS AIR

PARTICULATE EMISSIONS

T ey g T e T L —— s R e

COMCENTRATION:
GRATNS/SCF(DRY)

. GRAINS/ACF . e

LES/HOUR

INHG. s CFM 25020741

TGRAINS/SCFIORY) ADJUSTED TO 12% €02

FpH. 194847

239123943

24766541

M/A

TTLRS/TON OF PRODUCT

LRGS/10A6 FT. GASEQUS FUEL

T LBS/1000 LBSEFFLUENT
LBS/1000 LRS,EFFLUENT @ 50% EXCESS.

LBS/1600 LUSWEFFLUENT (DRY)

LES/1000 INPGGALLLIGUID FUEL . . .. .
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GTEEL MAMUFACTURTNGe PRUCIPATATOR EXHALUST STACK, RUM NUWRBER?
Y AXIS = VELOCITY (FPS)
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. CLIENT: DOFASCO

©.. PITOT COEFFICIENT

I
|
}
!
!
§
i
!
-
!
E
:
|
i

T AVERAGE TEMPERATURE OF FLUE GAS, EG.F 41.7

PARTTICULATE EMISSTON REPOPT BY ENVIROCOLN LTD.

T A VP S ey ol T e e 5 Yy S PP i —— o aaa S - -
v - — - .-

DATE OF SURVEY: DFEC 9 1974

BURLINGTON AVE
HAMILTON ONT.

PLANT TYPE: STELCL MFG REF S 512
TE. _ £F:  TE2K12
} BREECHING 3 |
RUMN NUMBER: &
STACK EMISS]IONS } e
__STACK HEIGHTFEET ﬂ 80.0
STACK WIDTH AND BREADTH,FEET 600 600

. —BAROMETRIC PRESSUREr IM,HG,ARS. . 2919Q;mm_mmw_

AVERAGE FLUE STATIC PRESSURE Trfe 20 =3.800

TAVERAGE VELOCTTY PRESSURE, IN<1120 . ) ' 2462

% -
CO2(0RSAT) _ + 00

g5 _ o
G2 (ORSAT) 20.80
%
% _CO(ORSAT) 00 o _

ER s R aa e 2 R e o o

oty B

T

e

f 3" -+ 25




; FIELD DATA(CONT.)
PARTICULATE EMISSIONS
“NUMBER OF SAMPLING POTNTS Ta. -
CTOTAL_SAMPILING TIMEs MINS. UN.00. . _
NOZZLE DIAMETERs INS. 1875
TUTOTAL VOLUME HEASURED AT WETER CORDITIONG» CF 220439 I
__AyiﬂﬂﬂiéﬁﬂﬂﬂlﬂﬁuﬁﬁIEJMQF)MIN. £9183

_ AVERAGE METER TEMPERATUREr DEGWF. 45.41
[ NET VOLUME IN IMPINGER 1r MLS. 5¢0
L NET VOLUME. IN_IMPINGER 29 MLS e e300 .
% NET VOLUME IN IMPINGER 3¢ MLG. 10.0
. MOISTURE IN SILTCA GELs GMS. T 2s.Jgono o
3w”@y0LuM5 OF CONDENSATE COLLECTEDe: ML S, . _4o.o00
? FILTER PARTICULATE: GMS. <0141
CTWASHTNGS PARTICULATE S 6174, S S0306 o
. WEIGHT OF PARTICULATE COLLECTED:GHS. eows7
PLANT OPERATION |
f“"_;RBBGE;IES-QX;Eo LBS./Hour N7A R
é_”hLlﬁqu FUEL_COMSUMPTION, IMP.GAL «/HOUR NZA e .
| GASEOUS FUEL CONSUMPTION» CU.FT,/HOUR N/ A

T ey
R T y— )




___SUMMARY_OF RESULTS i I
TACK EMISSIONS ] . _

. e S VY e T T —

AVERAGE FLUE GAS

T CONETITUENT

02
(NP
__H20

T 0L eWT.

COMPOSTTION
WET BASTS . DRY BASTS — -
MOLE PERCEMT MOLE PERCENT
coz2 +0 «0
€O .0 .
20.6 20.8
78.6 79.2 i
o8 e i .
OF GAS AT STACK COMDITIONSy FPM.  H860.3

_AVG. VELOCITY

GAS AT STACK CONDITIONS:

VOLLUME OF

CFM.

174970.9

G[\S AT

TVOLUME OF

VOLUME _OF_GAS AT STD. CQOND«(DRY)

70 DEG.F. AMD 29,92 IN.HG.r» CFM

PLRCENT EXCESS AIR

181520

183003, 2

N/ZA

PARTICULATE EMISSIONS

CONCENTRATT 0N
GRAINS/SCIF (DRY)

GOATIS/SCEIDRY) ADJUSTED TO

. GRAIUS/ZACE

12% Co2

LRS/HOUK 5403
LRS/TON OF PRODUCT N/A
e 1.BSZ1000 IMP.GALLLT1QUID FUE NN

LAS/10A6 FT. GASEOUS FUEL

N/ A

i LAS/1000 LBS.CFFLUENT — . ‘00616
LBS/ZL000 LBS.EFFLUELT R $0% EXCESS_AIR 0041 . . . .
LRS/1000 LBSEFFLUENT(NRY) 0062 ‘

o p g e £ i e

e
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GTEEL MEGy dPRFECHING 3r RUN NUMPRERD S X AXIS = HTSTAMCE (IM >

Y OAXTIS T VELACITY (Fpg)

85 1
gy I *
83 1 S e e
82 1
81 1 *
80 I e e
[~rmw—e— Ie—mm— == Jm—m=— I—mme T s Jmw—me— | iedndedad I~ [=mem=]
.0 7.2 14,4 21,6 28.8 36.0 43,2 50,4 57.6 64,8 72.0
2 )
85 1
87 1
861 . _ e

8271 -
81 1 * * * *

2801 * * N e e
79 1 * *

78 1

71 1 _ .

16 1

75 1

74 1 o

73 1
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11 . e

[--==- T e [m=mmm fam Immmme [=====]~~=—m === Tmmmmm [-=mm- I

00 742 A4 21,6 28,8 3640 43.2. 50,4 57.6 64.8_ 2.0

Lty



I

MiEGe HREECHING 3¢ RUN NUMRER: 5 X AXIS = DISTANCE (InM)

- Y AXIS = VELOCITY (Fps) T
80 1
79 1. _ _
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S TR T

x
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J0.1
_ "~ 6 () I - ——— —_
68 1 *
.67 1 e e
06 I
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RUN_MUMREE S

Y AXIS = VELQCITY (FPS)

5 X _PXIS = pISTANCE (1) .

REJI S

————— S SV SEPIY SOEE RIS SRS ERT SUSEERS TS
. : 50,4 57.6

ui,2

64,8 72.0

90 I

—————— T Bt Ittt Rt tbotal ertututud Eetrintetal Sndatuind |
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g v Ly
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PARTICULATE EMISSION REPORT RBY ENVIRQCON LTD.
DATE OF SURVEY: DEC 9 1976
TTELTENT:  DOFASCO - I
BURLIMNGTON AVE
HAMILTON ONT ~ o

PLANT TYPE: STEEL MFG REF: TE2612
BREECHING 3

RUN NUMBER: 6

:uwmgTACK EMISSIONS T

| STACK HEIGHT(EFET ) . 80..0.

el —— L il o r

STACK WIDTH AND BREADTH.FEET 6.00 6«00

| AVERAGE TEVMPERATURE OF FLUE GAGr DEG.F . 5546 B
| ——.BAROMETRIC PRESSURE» IN,HGJARS, ) 29.90 . .

AVERAGE FLUE STATIC PREGSUREr Itet420 =3.800

~ AVERAGE VELOCITY PREGGURE, IN.1120 1.994

- PITOT COEFFICIENT

% CO2(ORSAT) «00

% 02(0RSAT) 2080

~ X _CO(ORSAT) o000

|
R BT R ST SRR N S

i

L

|

I

i

|

I

|
ey

BT RN T

L OWEITEA



~ MOISTURE IN SILLICA GELr GMS.

FIELD DATACCOMT.)
PARTICULATE EMISSIONS
T =
______ TOTAL SAMPLING TIMEs MINS, o 240.00_ .
NOZZLE DIAMETER: ING. +1875
"""" TOTAL VOLUME MEASURED AT METER COMDITIONS: CF 203.93 T
___AVERAGE SAMPLING RATE: CE/MIN. _ 8497
AVERAGE METER TEMPERATURE: DEGF. 48.22
NET VOLUME IN IMPINGER 1s MLG. 540 o

NET VOLUME_T!1) IMPINGER 29 MLS

B 1 Y I

HET VOLUME IN IMPINGER 3¢ MLS.

Te0

__VOLUME OF COMDENSATE COILLECTED: MLS.

2000000

FILTER PARTICULATE: GMS,

« 3521

WASHINGS PARTICULATEr GMG. e2221
_WEIGHT OF PARTICULATE COLLECTED,GMS, __sSTk2 ) e
PLANT OPERATION
'“5REEGE;;BE-;K;E' LBS . 7HOUR N/ A )
e LIQUTID FUEL CONSUMPTION, IMP.GAL./HOUR N/A _
GASEOUS FUEL COMNSUMPTION! CUSFT./HOUR MN/A
3
i




o SUMMARY OF RESULTS e

L e —— Ay A e S T —

L STACK EMISSIONS ‘ . —

ey Py S T et i ——

AVERAGE FLUE GAS COMPOSITION

B L e T VST -

e N VET _RBASIS _ DRY BASIS
COMSTITUENT MOLE PERCENT MOLE PERCENT
coz o « 0
L0 D o o O e e
02 206 20.8
e 78¢5 79.2
H20 « 9

MOLWWT. 28.74 23.84

{  AVG. VELOCITY OF GAS_AT STACK COMDITIONSe FPM, a4,y

VOLUME OF GAS AT STACK CONDITIONS: CFM. 163515.3

“TUVOLUME TOF GAS AT 70 DEG,F. AND 29,92 INHG.r CFiy 166405.5

VOLUME OF GAS AT STD. _COND,.(NRY) o 1eu871.3. .

PERCENT EXCLESS AIR ' N/A

PARTICULATE EMISSIONS

" CONCENTRATION:
GRAIIS/SCF (DRY) L0414

GRAINS/SCF(DRY) ADJUSTED TO 12% C02 - T.0000 o
GRAINS/ACE _ L eDMA8.

LES/HOUR 5357

LRS/TON OF PRODUCT N/ZA

CLBS/1UN0_INMP.GAL.LLGUID. FUFL I 77

LBES/10a6 FT. GASEQUS FUEL NZA

LBS/1000 LSS EFFLUEMNT 07893 T

. L.BS/1000 LRS.EFFLUENT B 50% EXCESS ALK

LBS/1000 LBSEFFLUENT(DRY) ' 0794
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MFEGe BREECHING 3r RUNM NUMBER: 6 X AXIS = nISTANCE (IN)
YTAXIS = VELOCITY (FpS)

100 I

99 I . _ .
T 9g 1

97 1 * *

95 1 I - i}
95 1 *

94 I

931 — e .

92 I *

91 1 * *

g‘) I ...... - — -

831 ) o
82 1
81 1 § —— S

[-—-—- LR (R [ememm ) ET R [ [mmmme T mmm—— | SR I
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STEEL MFGy BREECHING 3+ RUN HUMAER? 6 X AXTS = DISTAMCE (IN)
Y AXIS = VELOCITY (FpS)
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GTEFL MFGr BREECHING 3¢ RUM NUMBER: 6 X AXTS = DISTAMCE (IM)
T Y AXIS = VELGCITY (FPS)
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STLCL MEGy BREECHING 3+ RUN MUMBER! 6 X _AX1S = DISTANCE (IN)
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PARTICULATE EMISSION REPORT BY ENMVIROCOHN LTD.
DATE OF SURVEY: DFEC 13 1976
CLIriT:  boFAsch S i
SURLIMGTOMN AVE
HAMILTON ONT
PLANT TYPE: STEEL MANUFACTURING REF: TE2s12
e L PRECIPITATOR EXHAUST STACK .
RUN MUMRBER: 7
STACK EMISSIONS S S
STACK HELGHTsFEET . 150.0
STACK DIAMETER(FEET 1250
- AVERAGE TEMPERATURE OF FLUE GASr DEGWFe 40.7
BAROMETRIC PRESSURE s TH.HG.ARS, ) 29.90
AVERAGE FLUE STATIC PRESSUREr T7{«H20 ~-+¢350
CAVERAGE VELOCITY PRESSUREs, INJH20 B el
PITOT CORFFICIENT B ] «808
% CO2(ORSAT) <00
% 02(0RGAT) ] - 20.80 o
% COCORSAT) i e00




PARTICULATE EMISSIONS

. - g Ty 1

UMER OF SApLIne Bagire = R
TOTAL SAMPLING TIME, MING, “ 288,00
NOZZLE DIAMETER» INS, <2500

- TOTAL VOLUME MEASURED AT WETER COIMITIONS, ¢F 200.22° 7
AVERAGE SAwPLING RATE. CF/MIN. e . e7265
AVLRAGE METER TEMPERATUREs DEG.F. 64476

CRET VOLUME TH TP INGER iy WMLE. 1403

NET VOLLH%E_IFL_IMPIfMNZR_ZQ MLS L — ~10.0

NET VOLUME IN IMPIINGER 3 MLS, «0

 MOYSTURE I8 SILICA GEL, GHay - 16.0000 7
VOLUME OF COMDENSATE COLLECTEDs MLS. 40.20

FILTER PARTICULATE,» GMS, 20093

TUASHINGS BART LEULRTE T i, — e e sy S
WETGHT OF PARTICULATE COLLECTED,GMS, e e 0167
PLANT OPERATION |
L1QUID FUEL CONSUMPTION., IMPeGAL/HOUR .. . . MN/A ]
GASEOUS FUEL CONSUMPTIOM: CULFT. /HOUR N/ A
e e _ e 5
5_

AE AT o TN




SUMPARY OF RESULTS_

T A e e L A s e e e e A

STACK EMISSIONS
AVERAGE FLUE GAS COMPOSTITION
___WET BASIS _ DRY BAS5IS
COMSTITUENT  HMOLE PERCENT MOLE PERCENT
coz « 0 o0
Co o W0 L .0
02 20,6 20.8
N2 78.5 70,2
H20 49

MOL . WT. 28.75 28.84
AVG. VELOCITY OF GAS AT STACK CoNDITIONS: FPM.

VULUME OF GAS AT STACK COMNDITIONS» CFM.

VOLUME OF GAS AT 70 DEGLF. AMD 29.92 IM1.HG.s» CFu

CVOLUME _CF GAS. AT STD. _COMNDW (DRY)

PERCENT EXCESS AIR

_210u-2__m___

25822648

BFagRp i

2705084 .

N/ZA

PAHTICUIATE EMISSIONS

e S W L T e it ik e W

CONCFNTRAIIUN'
GRAINS/SCF(DRY)

GRAINS/SCF(DRY) ANJUSTED TO 12% cop 777
GRATINS/ACF
LBS/HOUR

LB/ 7o OF pRADUCT
LRS/1000 THMP.GALLLIQUID FUEL
LBS/10A6 FT, GASEQUS FUEL

T LBS/1000 LBS.EFFLUENT
LRS/1000 LBS.EFFLUENT @ 50% FXCESS AIR

LBS/1000 LBS.EFFLUEHT (DRY)

«0015

« 0023




L o

1°98 50T 0T Sui S 06 GT*8hS  00g°*2 G*he gche 04 n*69 A
0*56 0°0T UST O#T GL 06 00°*9hHS  Q0¢*e G e OFh* 0h fi*ag 21
Bec0l 06 GET UnT S 06 0L°ChG  oue*z I1*4¢ 02he On 0°¢9 1%
1496 G*g GET  OHT GL 06 GG*THG Dug*2 T0¢ ggh* . Ch N9 TT
S*upl §'g GET  0¢1 QL 06 0C*6CG 0022 Teuy g2n* Ot 0° LG 0T
5995 Gy UET  OuT S, 06 BI*LCG  002°*2 TehE T 02nt T T 08 T T gehg 0T
S*20T 0°g 0T 09T SL 06 06°HSS  000°*2 Cegg 004 04 0TS 6
2*he 0*¢g GET  OfY SL Gy 68°2¢S  0pL*e gege Cune Oh D°*Py &
Coho 0*g CET 04T SL 58 GL*QES Qu2 e T*he 0Zh* 0h 0GH 8
Q¢hH G*GT UET  U%T S/ Sg 0L°weS 0o02g*2 T*4¢ 0ch* 04 0*2h ¢
9*507 S°'0T1 0T 0wl S. o1t 27925 00¢*2 G §< 0ch* Oh ne*6¢ i
966 0°01 UST GHT SL g S0*w3S 0uUn*2 1+68 0wy T Sy T Tgreag g
B°0T  0*0TY 0T Vg1 SL 08 Ge*1eS  0ge*e Cope AT Sh 0°¢C 9
g*G6 G071 DET  0¢Y 0L 08 0L°561S 00g°'2 SRS 0Zn* G RN 9
g°66 91T UET  U¢T Gy 0L  85*L1S ugore Gegc I S 0°le g
B L6 011 Uel 09T 09 0L #G*GTS  000°2 Gegg Uoh* St 0°*+H2 G
h°i6  0°TT 0eT  0eT 6§ 0L 0S'¢IS 0062 Gref _ 00he Sh 0*%2 t
6°L6 06 GET 0¢71 o1 Ud Sh*11S 000°'2 S 0okt T Gy peer  n
Bous 06 0ET  UgT Gg U9 Oh*66S  000°2 Gegg UoH* G4y 0°GT ¢
346 0*¢T 0ET  0¢T 1) 09  2€°.0G o00s°2 SRR elo 0Gh* Gh 0°2 ¢
0*90T 0°¢T Je€T  vel 0g 6 8C*SUS  QogeT £e1Q C0Gg G4 y*6 2
9446 0*¢T GET  0¢Y 0g 1o gh'e0S  00g°T £e1¢ Ehetall S 0*o 2
I*d6 et 0eT  0gT  O®n  US  9G*10S 00L*'T  €+4¢ 08¢t gy gec T
6*06  G'L CeT 0gT  O4 b 0L%66h  GOC*T  €+1¢ 0S¢ TSy 0 T
I608d X099 10 N1 6A $S3Md Sd4d v 3H dluig oM
0S1 % JVA diW3L dW3l ¥3t3w 3134 301340 ALIDOTIA  XLIDO07I3A MOylS 3WIi  1HIOM
) 9461 €Y 230 :3iva - T ‘éliuu..w“._..‘mﬂrw.mwmw.&aﬁllll-?fwléurum%_.,.:_.ﬁm

SL3EHS (T314




e

196
156
G5*95
§*dp
e*ho
¢*hb
G*up
0*i6
1*io6
L*46
9*5%6
6°L6
SR AG
6°Lb
6°L6
0*96
€101

Tgege

S5°96
6°S%
0*S01
9* Lo
1*L6

196

O0SI %

S*0T
SOt
6°0T
6701
0*01
0*01
00T
0°0T
6*ot
0*01
G*1%
G 01
501
G0t
601
0*01
60T
0°0T
0° 01
6*6T

*
.

cinNnNoo
' -
f~ o QO

IVA

O 0ET

0ET
el
0¢1
0T
UET
UET
UET
LET
el
0%t
Uel
GET
cet
0l
Uel
01
0T

uel
0eT
0eT
0Lt
LeT
GET

J40sEd
dW3 i

Se1

S¢1
Se1
O0hT
047
Sh1
SnT
Sh1
541
0nT
St
OhT
SeT
SeT
0¢T
et
0gY
SeT

41
061

S5l

Sty
St
OnT

xXog

U6 00T
4TS UoT
Cy 001
Qg 60T
4B 00T
&g 00T
Sy goT
=1 S6
23 1915
0y 96
0t Ce
g (115
(537} 0o
ig 06
Gg 06
S U6
SL S8
QL 12371
S2 48
QL vg
SL Ug
SL 08
SL 08
SL 0g
1no NI
dW3L H34i3W

g9l6T €1 230 :3lva

69*009
Sh*geS
0€°965
ST'#H6S
00’ ces
06°68S
08° LS
59°*58S5
06*¢uS
O0h* 185
SC*6LS
Se* LS
0T°GLS
S6°clS
0B*OLS
§9°y94
45995
0t° 469G
GE*E9s
G2t u9s
q1°8%94%
00°*99S
20°hS6
G0*<CSS
07086

JOA
4313W

™

S133HS G314

iy
o
..
D
o
1
1"

0+
O+
On
04
15

Ot

0t
04
04
06
04

04

04
Jt;
0t
U4
O+
01
04
G4
On
0%
0t
o4

diizd,
HIOV LS

00L°T £ec€ 0nH*
GOL*T Cegg 0o
00T e 00"
00L°71 Cegd GO
00L*T SRR ole hE N
QUL*T €+ T uuhs T
00L*T gegg 00"
00L*T Cege UoHe
00G*T Geeg 0age
00G*T Gegw GRe*
B0L°T cece Goh*
GOL*T S erge TR
00L°T STy 004
GUL*T Cecg Uoh*
00L°7T Ceeg 00h*
DLl gegg 00h*
0061 Gege guge
Q0G*T T geege T ogeYy T
006L°T e 0oh*
00L°T Creg 00h*
0og*T AN oG’
00€°T 2+ 1¢ GGe*
00€°T c*1¢ 0Ge e
00€*T  2*1¢  pser
$S34d Sdd GV 3H
321440 ALIZON3A  ALIDOTI3A
151Lkrrﬁhr"uwmuhwmwiilil1iisz

069
n*ag
(1*Cg
009
(PP

neHg

f1e1y
(*9h
N*Gn
1*ch
(*6e
0*ag
0*e¢
neng
G*Le
0*he
0T
G*8T
0+*G%
021
N6

n*a

g*<

Sy

J

ElE]

L

LB BSVRIAUN O I L0 = -l 7O RN TS VA JENO I ool \ ol s 63N« s T4 0 03

C3WNTI0A ®O3HD WOV 3T

<1
gl
11
|
a1
o1

TUrMZUNNN hny



e ke 5 et ‘ e Ui € AR 3T AT S SR e TR

g*06 S°IT GET  S¢T 94 GG 02°G29 00L°'2 Cerg 0ugG* 0y 060 23
geue  S'TT 0T UhY G 8S §0*¢29  00L°¢ CrLE 00g* Ot U*9y 2T
G'U0T G*1T UET  €n1 tih ol 02029 00L*2 Ces€ 00G* 04 *€9 1T
teu6 G*11 0T  2hi h ts Gh*QI9  0UL*3 CesQ pose 04 009 17
966 G*1T UET  ¢hi A £q 02°*919 00L*2 CeLE CuG* 04 0 LG 0%
+146 G*1T gET €nt Cth G CH*CT9  004°2 £e4€ T pogt T 0h 0 uths 0T
Seuh C* 11 08T €aT 2h hS GL*TI9 00L*C Ceyg GoG* O HeIs 6
heUh G*TT 0CT  hnl 2t Qg Gh*609 00L°C Ce LS uog” 04 SRALET 6
gelb G*1IT UET BHT G 65 02°*L0Y Q0L°C cers 0os* 01 (1*Sh g
L*LE G171 0ET 641 94 8S S6°*409 00L"2 CoLE 0nG® Ny 0*2h g
geee G'6 0ET  LuT Sh 95 ge*cly  0us*< Ce4ue USH* 0h . 0*6¢ L
GoLE 0°0T1 UET YT G4 9G GL*009 00G°¢ C*6e Copgwt T 0w nrog L
a6 o0*C1 UET  ShT Sty 9% Qo Ess 0052 £eye UGH* Ot necg 9
2*001 0°*071 UeT  €nT St 1 06'965  004*2 CeGe (GhH* 0t e0g 9
GeigT G901 UET 49T AT e Us*H6s  00G°< £egGe GGhe 0% 0L g
g*[0Y S*01 ueT  Sel A7) agel 01268 00G*2 C*GE 0GH* 04 0*he g
2107 S°*071 O€T  0¢T tih e 06684 00%°2 ¢ GE 0GhH* Gh a1 h
LYo 0*11 T 0¢T th LS GL*.8S 006G £¢GE 0SHe T oy etEl f
grub G*1T UET  0¢1 bt gqg G9°*GeG  00G°¢ £rGe UGH* 0t G*ST ¢
L*H6 0°171 gel  Oh1 T4 g 56°¢8S  00G*e ¢eGT UGh* 04 07y ¢
cerH6 S'T1 0ET  Shi 8¢ ¢s SHYTES 00642 cege 0Gh® 0 06 2
£*96  G°1T GET  ©HT le ¢S gC*HLS  00SG*< ¢eue usH* o N*9 2
9°Y6 0*g CET 84T Sg Gt L2°LLS 0062 ok oy uGh* 04 Geg T
T°96 0°8B UeT 091 9¢  9¢  G&°*GLS 00S°1 gl gggs T 0h U 1
340¥d X088 Lfiv NI TOA SS3dd S QY 3 dw3L Ot}
m 0SL % 2VA din3t dw3l ¥3L3w H313w  3I014¥0 ALIDONZA  ALIDON3EA  MOviS SEwIl  INIOd
9.6T €T 230 :31vaQ _ me———e—13SU3AVEL T THIERON Ny

Si33HS (N3l

e e s a ok ta Larat



‘ /80410 S R e gy
Tecol 0°21 0€T  hatl E&h LS Bh*i89 00L°C

Tee€ 6SG* 0% 0°hY 21
200l o°et 0ST  €nl LS tS  G6°8L9 00L°C 1eeg 05G* 0y 0°99 ct
VERVI() S A 0ET BHT 65 9  0G6*9L9 0uL‘c 108 0GG* Db n*CYy 11
S*u0T  0°eT gcT  0g1 NS 69  S0°hi9 OUL'C 1°6¢ 06G* 0 009 Y
L*i6 021 ¢GeT  0ST U9 29 G9°1L9 00L°2 168 065" 0 0°LS G
Gruo  0°Ct GC1 061 69 w9 0Zre99 d0Lte itet 666 0y 0thS 01
0:00T S5°11 UET  ShT LS U9  08°999 wvLY*C e Qe LeG* 0t G TG 6
w6 S°11 0€1  Hul 05 LS Gh°H99 009°C Heee 0€G* 0t 4o ih 6
6¢cOT §°T1 GET &hwT 6% SS  01°C99 006°¢ Cey8 uos® 04 0G4 e
¢eib6 511 0€T  €wl 0§ g G8C0S9 006°2 £eLC 0ng* 04 02 g
¢ro6 Gl 6ST 0wl 1§ B4 hh*LlSY 00L°¢ 1e6¢ eag” Of . 0L°6% L
90l 0°21 08T eHT 1S §S  00°GS9 uoitz  Tre€ usst Ok 0rtag L
yeiol (°2I 0eT  2nT 1S 85 §£5°259 0UL°¢ 108 Leg® 04 TRl 9
Senol  0°2Y 0€T eni 0§ LS 00°0G9 002 1°6¢ 0SG* 04 9°0¢ g
geL6 G2l 0ST ©gT  6f LG GL*Lh9 00§°C geLC 00G* 0t D*Le S
g*i0l 0°2T UET  OhT 08 85 0h°GH9  005°2 A 0nG* O 0°he S
Teob  0°2T 0eT  L¢T  8n 95 s0tehS  009°2 7o y< Slalep 04 0*1e f
6*u0T 02T ~ GET 6T 0G5 §9°unYy 009°¢C T mege T T0EST T T 0w 006 4
1+udT 0°1% vet BgT 1S g5 sh*6E9 0uete el 0GH" O 0°ST ¢
6'<0T 011 UET  SET Bh G  p2*9es 0oe°c g6 0Gh* 0t 021 3
956 G'11 UST  LET  6h 2S00 HES  006°2 A uog* 04 06 e
§eib6  S°17 6ET  SET €4 S GL*TE9  005°¢ CeLe 60g* Gt neo E
Gre6  0°11 uET 2¢T ©h 7S 09629 Guetl grse 0GH* Ot 0°¢ 1
1*96 0°11 08T 2eT €S 09 gh°L29 060g°¢ SRS S uset T On 0 T
380dd  x08 N0 NI T0A SS3dd Sd Qv 3H SRES! o
0SI % OJVA dW3L GWal ¥3L3W  ¥ALIN  3DI4H¥0  ALIDCT3A ALIDON3A OIS 3WIl  InIod
9L6T €1 230 :31vd ‘ ;_ymﬂnwuy"ummu>¢mwi:azsg.xazw L 3d3uamy 1y

Si33HS ¢N314




GTERL MANUFACTURINGy PRECIPITATOR EXHAUST STACK, RUM HUMBER? i
X AXIS = DISTANCE (IN) ;

Y AXIS = VELOCITY (FPS)
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STEL MAHU[AFTU TG

PRECIPITATOR EXHAUST STACK,

X OAXIS = DISTANCE (1)
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Y AXIS = VELOCITY (FpS)

45,0 60.0 FE.0 on.0 105

_Mfth:TZ?rffﬁﬁzlffffijfff““T““'"“I"“"“T"“*“I
.0 120.0 135.,0 150, 0

L aa) EATEC) GRS S [mmmm | C S I
”’5.0 60.0 7’300 q0.0 10&).0 12000 13500 15000

et s



PARTICULATE EMISSION REPORT BY ENVIROCOMN LTD.

- e A S S il SR RS el el S S G S i S 7 v

DATE OF SURVEY: DEC 15 1976

CLIENT: DOFASEO T
BURLINGTON AVE
HAMILTON ONT

PLANT TYPE: STEEL MAHUFACTUNING ReFe  TER2612

RUN NUMBERT 8

STACK HEIGHTFEET . oo o . . 15040

STACK DIAMETER(YFEET : 12.50

' AVERAGE TEMPERATURE OF FLUE GASy DEG.F. H9.8
BAROMETRIC PRESSUREs INJHGWABSe . . . . 30.02
AVERAGE FLUE STATIC PRESSUREr It+H20 ~+250

" AVERAGE VELOCITY PRESSURE, INWGH20 = T T e588
PITOT COEFFICIENT o e o e +808

% CO2(ORSAT) + 00

% 02(oRSATY

% COLORSAT) 00

-

L PRECIPEXHAUST STACK e

“sg.pp T T

Y, kit g e e
|

IR N SRR
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FIELD DATA(CONTS)

o o e Ty T e A N g bt S A e sy A

NUMBER OF SAMPLING POINTS
© TOTAL SAMPLING TIRME» MING. .

NUZZLE DIAMETERe INSa

TOTAL VOLUME MEASURED AT METER COMDITIONSe CF

AVERAGE SAMPLING RATEr CF/MIN
AVERAGE METER TEMPERATUREY DEGF.

CNET VOLUME IN IMPINGER 1» MLS.

I d

- NET VOLUME IM_IMPINGER 2» MLS .
NET VOLUME IN IMPIMGER 3¢ MLS.
CMOISTURE IN SILICA GEL» GMs.
VOLUME OF CONDENSATE COLLECTED. MLSe . . .

FILTER PARTICULATE» GMS.

C WASHINGS PARTICULATEr GMSG,
WEIGHT OF PARTICULATE COLLECTED/»GMS.

PLANT OPERATION

- 240.81

2440000

ER LR P N 21 IR}

ot A e

SRR i
288.00

«2500

8361
5741

I Bt

2040 | I Y

0

6400

0146 [

\
,
¥

e e e e 3

~ PRODUCTION RATE+ LBS./HOUR o CN/A S

l

LIQUID FUEL COMSUMPTIOMy IMP.GALW/HOUR. _ _ CN/ZA :
GASEOUS FUEL COHSUMPTION» CUFT./HOUR

— ;’ :

[

b

e eeeeem e ettt e e e e } o



STACK EMISSIONG

e it g T S T

| SUMMARY OF RESULTS

- g A b S -

AVERAGE FLUE GAS COMPOSITION

"CONSTITUENT

coz2 o0 «0
CO s 0 «0
02 2046 20.8
N2 78.2 79.2
______ e H20 LA B — -
MOL_-WTQ 28.71 28.8“
AVS. VELOCITY .OF GAS. AT STACK CONDITIONS» FPM. Lo24nE.7
VOLUME .OF GAS AT STACK CONDITIONS, CFM. 29988446

WET BAGLS

_DRY _BASIS .

MOLE PERCENT

VOLURE OF GAS AT 70 DEG.F. AND 29.92 IN.HG.» CFH 31262246

C VOLUME OF GAS AT _STDe. COND.(DRY)

PERCENT EXCESS AIR

PARTICULATE EMISSIONS

gy o} VAT it A M W —

CONCEMTRATION?

GRAINS/SCFDRY)

GPAINS/ACF

LeS/HOUR

“LRS/TON OF PRODUCT

GRATNS/SCF(DRY) ADJUSTED TO 12% Co2

LES/1000. IMPGAL.LIQUID. FUEL .. .

LRG/1086 FT. GASEOUS FUEL

LBS/1000 LBS.EFFLUENT

LBS/1000 LBS.EFFILUENT A 59% EXCESS AIR

LBS/1000 LBS.EFFLUENT (DRY)

. D08865.5

N/ZA

00K

+ 0062

© .00613
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STEEL MAMUFACTURINGe PRECIP EXHAUST STACK, RUMN UMBERY £ X AXIS = DISTANCE
Y AXIS = VELQCITY (FpS)
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oTEEL MANUFACTURINGs PRECIP EXHAUST STACK: PUN [MBER: 8 X AXIS = DISTAMCE (°
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ONITARIORESEN R
FOUNDATION

SHERIDAL PARK RESEARCH COMMUNITY

MISSISSAUGA, ONTARIO, CANADA L5K 183 » (416} 822 4111 « TELEX DG-982311

Technology Development & “Appraisal - March 4, 1977

Air Resources Branch

Section

880 Bay Street
Toronto, Ontario

Attn: Mr. D. Mozzon

REPORT NUNMBER ACS1-7784

IDENTIFICATION

P.0O. #A 47149

sPECIFIcATIONs Hnalysis Stack and Process Samples for Polycyclic

OF ORDER

Aromatic Hydrocarbons (PAH's).

The samples for polycyclic aromatic hydrocarbon (PAH) analysis

were collected by Invirocon. Limited during the month of December 1976

at Dofasco.

The samples were delivered to ORF in two batches, one on

December 10th (14 stack samples) -and the other on December 24th (42

stack samples + 30 process samples).

For each particulate sampling run, seven (7) separate samples

were collected. The seven samples consisted of the following:

1.
2.
3.
4,

6.
7.

Probe rinse (acetone).

Probe rinse (benzene).

Kimwipe that has been pushed through probe.

Filter.

Rinse from‘connéctor tube between filter and Tenax trap (acetone).
Rinse as in #5 (benzene).

Tenax trap.

Filters and Kimwipes used in the sampling had been pre-extracted

with benzene, tared and numbered by ORF personnel.

At a meeting held at Resources Road Laboratories on Wednesday,

'S FFPORT RELATES ONLY TO THE PARTICULAR INSTHUMENT, MATERIAL. OR OTHER SUBJECT REFERRED TO IN IT, HO REPRESENTATION |

:’ CF LIKE QUALITY, WITHOUT THE FRIOR WRITTEN CONSENT OF THE ONTARIO RESEARCH FOURDATION, NO PUE

FPURT SHALL BE MATIE, NOR SHALL THE NAME OF THE ONTARIO RESEARCH FOUNOATION ME USED IN ANY WAY I CONNECTION WITH THE SALE. OFF LIING OR ADVERTISING OF ANY

L QN PEODUCT, ANY TESTING, INSPECTION OR INVESTIGATION OF THE INSTRUMENTS, MATERIALS OR 01!

CORDUCTED IN ACCORDANCE WITH THE PEST TECHNICAL STARDAKDS Y THE ONTARIO RESEARCH FOUNUATION RUT NESTHER IT KOR ITS EMPLOYELS SHALL
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TER SURILCTS FLRFORMED bY ONTARIO RESEARCH FOUNDATION WILL
BE RESFONSIELE FOR

TR NI e steLy mogen

s

T T

TSR

T T iy T

v B

BTV PR Sl i

PP




-9 ACS1-7784

December 15th 1976 two decisions wefe made regarding the collected-

samples. They were:

(i) Acetone and benzene rinses for the appropriate portions of the
sampling train were to be combined prior to analysis.

"(did) Filtering of probe rinse samples would only be performed if

sufficient insoluble matter was present in the samples,

This reduced the number of samples per run to five (5). The
number was further reduced when the used Kinwipes after conditioning
were fomd to weigh less than the original wnused Kimwipe. This was
probably a result éf tearing and consequent loss of material during
the forcing of the Kimwipe through the probe cylinder body. Nb further

attempt was made to process the Kimwipe samples,

The Tenax tubes were extracted by Ministry of Environment (MOE)
personnel at Resources Road Laboratories. The tubes were delivered to
MOE and the extracts picked up by ORF personnel.

EXPERIMENTAL

A. - PARTICULATE -TRATN SAMPLES

The appropriate acétone and benzene rinses were combined,
concentrated to dryness and tﬁe residues weighed., The filter was
conditioned and then weighed to obtain the weight of particulate'materiél
collected by the filter. The filter was then extracted with cycléhexaue
(150 ml) using a Soxhlet apparatus. The extract was concentrated to
dryness to obtain the weight of organic extractable residue present on
the particulate material collected by the filter. This organic extractable
residue was combined with fhe probe rinse sample for PAH analysis. The
respective Weights obtained for the various samples are recorded in

Table I.

rpeen
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B. PROCESS SAMPLES

Four types of process samples were collected. They are listed

below together with the legend used for identification purposes.

1. Coal

2. Coke

3. Fallout (Guide cars #1, 2 and 3)
(a) TGl
(b) FG2
(c) ¥G3

4. Liquid

(a) precipitator inlet - PP1
(b) Precipitator outlet - PPO

(¢) Precipitator slurry - PPS

Representative weighed amounts of the solid Samplés (#1, 2 and 3)

were Soxhlet extracted with cyclohexane.,

The liquid samples were filtered to give filtrate and residue
fractions. A weight was obtained for the residue prior to Soxhlet
extraction with cyclohexane. The filtrate volume was measured prior
to liquid/liquid extraction with cyclohexane.. The Soxhlet extract and
liquid/liquid extract for a given sample were combined prior to PAH

analyses.

Process samples that were analysed for PAH content are listed in

Table II.

.



SAM

50
51
52
54
56
57
58
60
© 62
63

64

65
66
67
68
69
70
71
72
73
80
81
82
83
88
20

PLE DATE

it

Nov.
Nov,
Dec,
Dec,
Dec.
Dec.
Dec.
Dec.
Dec.

Dec.

Dec.
Dec.
Dec.
Dec.
Dec.
: Dgc.
Dec.
Dec.
Dec.
Dec.]
Dec.
Dec.]
Dec.
Dec.

Dec.

Dec.
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PROCESS SAMPLES ANALYSED
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Table 11

TIME

. 30pm
. 30pm

.45pm
L 45pm
.30pm
.30pm
. 30pm
.00am

. 00am

SAMPLE TYPE

FG1,2
FG 3
Coke
PPO
PPL

. FCG1,2
FG3
Coal
PP1
PPO
PPS
PP1
PPO
PP1
PPO
PPS
Coal
Coke
FGL, 2
FG3
PPO
FG3
PP1
Coal
PrO
PP1

WETCHT

(8)

10.
10.
10.
.93

10.

11..

.21
.18
11.

38

.87
.56
10,

63

33
44
41

17

VOLUME
LIQUID
(ml)

275
375

350
350
250

275
270
350
350
285

420

365

365
350

ACS1-7784

RESIDUE WITH '
. LIQUID
(mg)

169
122

112
123
74
95
100
117
122
97

584
246

531
131
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C. PAH ANALYSES

Analysis of PAH's in the extracted sample was performed'
using a liquid chromatography (LC) fluorescence technique, The LC
determination is according to Appendix 3 of the work program prepared
by MOE. The PAH compounds requested for analysis are as follows:

B(a)A, chrysene, B(k)F, B(e)P, perylene, B(a)P and dibenz(ah)A.

OQur earlier work with PAH's using a Vydac C18 re&erse phase
colurmm (L.C Model Spectra Physics 3500B) and fluorescence detector
(schoffel) gave good separation of the seven PAH's in a standard
mixtﬁre with detectability at sub-picogram levels. lHowever, stuules
with Dofasco samples showed large interference from strongly fluorescent
impurities. A clean-up procedure was therefore required to remove the
impurities prior tQ”PAH_analysis.Toﬂdate,"cleaﬁwup” methodology using
florisil with various degreces of deactivation were found unsatisfactory
for removal of the interfering impurities. Also, poor recovery of certain

PAli's [e.g. perylene and B{a)P] in the standard mixture was encountered.

New methodology has been developed for the separation and
quantitation of PAH's in the environmental samples analysed. The
method uses a Zorbax ODS (C18reverse phase) column and gives good
separation of B(a)A, B(k)F, B(e)P, B(a)P and dibenz(ah)A from each
other, but fails to reéolve'chryéene from B(a)A and perylene from B(e)P.
.Howevér, by judicious selection of fluorescence (excitation and emission)
wavelengths, a high degree of detector specificity-is obtained, making it
possible to detect and quantitate both chrysene and B(a)A and both
perylene and B(e)P when present in a mixture. An important feature of
the method is that it does not necessitate any 'clean-up' of the sample
prior to injection into the LC. This is achieved by maintaining LC
conditions that permit the highly fluorescent interfering impurities to
be eluted within the first 10-15 minutes (in a 60 minute chromatographic

run) before the appearance of PAH's of interest. The methodology (funded

by the Miniétry of Tndustry and Tourism; Province of Ontario) is now being .

written up for publication.
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The particulate and process samples from Dofasco were analysed
by this procedure. A solution of the scven PAl's at concentration of
3-5 picograms (each) per microlitre [B(e)P 30 pg/upl] was used as a
standard reference and 10 pl was uscd as the injection volume. The
sample peaks were identificd by retention time and spiking, and the peak
height method was used for éalibration and caleulation. The results
are shown in Tables IIT and IV. Of the scven PAll's requested for
analysis, only three PAH's, e¢.g. B(a)A, B(k)F and B(a)P were found to be
present in the samples as major polycyclic aromatic hydrocarbons.
Chrysene, perylene and B(e)P were not detected even in trace amounts
in any of the samples at dilutions necessary for quantitation of the
three major PAH'S.. Dibenz(ah)A was observed in trace amounts in some
of the samples. Accurate quantitation would require LC analysis of a

more concentrated aliquot.

L4

G.H.S. @homas : : .8. Das
Principal Research Scientist Rescarch Scientist
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Table ITI

Analysis of PAH's in Samples from Particulate Train

(Envirocon Samples)

o . Total Cyclohexane | PAH's present in Total

tn | Sample Type Extract/Rinse | _Extract/Rinse (ug) .

N (o) IS BOOE | B(a)P
1 Sh* 50 2.95 - 3.73 4. 82
2 " " 1.52 1.68 - 4.47
3 "o R 33.09 28.55 55.86
4 " " 2.33 2.19 2.08
5 " M 141.15 126.54 270.77
6 " " 171.08 118. 44 248.28
7 " " 10.18 8.94 11.78
8 " " 5.34 4.86 5.27
1 Tenax SB** 5.5 ml MOE - 50 ml 1.78 0.75 X
2 " 20 " "o 3.34 1.30 1.61
3 " 25 "o 2.94 0.45 0.15
4 " 5.0 " 5 0.36 x x
5 " 50" " e ow 22.18 3.54 0.89
6 " 9.5 " " > ® x x x
7 " 6.0 " " - 0 x - x x
8 " 4,5 " > om x % x
1 SOk 50 0.27 ~0.30 0.27
2 " " 2.28 2,47 4.73
3 " " 0.39 0.39 0.56
4 " " 0.19 0.16 0.09
5 " o 13.87 6.60 8.56
6" " " 0.70 0.52 0.81
7 " " 1.89 1.94 2.12
8 " " 1.07 1.03 0.91

: SA samples are mixture of filter particulate extract and combined acetone and

benzene probe rinses. See Table T for dry weight of SA samples.

ad TENAX SB samples are Tenax extracts received from Ministry of Environment (NOE).
See Table I for dry weight of SB samples. . :
Pk

sc samplcslére combined acetone and benzene rinses between filter/Tenax. Sece
Table I for dry weight of SC samplds. | '

x Not detectable

o



*

-9 -

Table IV ACS1-7784
fnalysis of PAH's in Process Samples

Péaﬁple Sample Total Cyclohexane PAH's : present in Total

Nuiber Type * Extract (ml) - Extract (ug)

- 1 (5(a)A | BO)TF B(a)P
60 Coal 50 1.25 1.10 3.13
70 " " 34.36 40. 44 108.60
83 " " 1.22 1.09 3.10
52 Coke " X x X
71 " " 0.0018 0.0004 0.0004
50 FG1,2 " 0.12 0.13 0.19
<37 " " _0.34 0.32 0.53
72 " " 0.77 0.63 . 0.95
51 FG3 " 0.05 0.02 0.03
58 " " 0.08 0.03 0.04
73 " " 0.57 0.33 0.50
81 " " 0.69 0.44 0.68
56 PPI " 2.67 21.52 42.22
62 K " 3.12 14.59 26.99
65 " " 11.04 14.19 25.51
67 " " 31.20 26.0 46.09
82 " " 13. 52 48,07 87.80
90 " " 36.07 30.58 55.56
54 ‘PPQ " 12.75 30.51 57.41
63 " " 8.25 19.16 35.81
66 " " 3.18 11.58 22.38
68 " " 33.12 42.74 82.39
80 " " 59.85 .82.27 161.82
88 " " 114,18 91.30 192.69
64 PPS " 11.58 12.65 22.58
69 " " 17.82 16.71 30.50

For identification of sample type, refer to Table II.

x

Not detectable
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e IR 4%
e

NOZZI.Z CALIBRATTION (D?\. CueRaE U A—-"f‘)

Date of Calibration: pNovember 25 and 26, 19746

In the following tables, the symnols listed below have been used,

AH = pressure differcntial as indicated by nozzle (cm water)
Ah = pressure differential as indicated by standard pitot tube

whose coefficient is unity (cm water)
Press = static pressure in wind tunnel relative to atmospheric
value (cm water)
Temp = temperature of air in wind Eunnel (°F)
K = Ah/AH so that V = /2¢KAY
C = VX so that v = ¢/3ghR _
V = velocity being measured when AH is converted to units of

ft or m of fluid flowing (ft/sec or m/sec)

(1) 7' _Probe (new) with 1/4" Nozzle (plain shank) (Exhpavst ﬂ?ﬂc$j, :

Barometric Pressure: 29,540 inches mercury

n

or e v,

AH ~An Press Tenp K C -
0.229 - 0.150 ~0.159 79.5 0.655 0.809
0.415 0.256 _'—0.284 80.0 . 0.641 0.801
0.670 - 0.432 -0.4860 80.5 0.645 0.803
1.055 0.589 -0.734 80.5 0.653 0.808
1.495 0.985 -1.050 81.0 0.659 0.812
2.100 1.385 -1.472 81.5 0.660 0.812
2.275 1.510 -1.614 . 82.0 0.654 0.815

e

T Pt o T -
el st G Eran




(2) 7! Probe (new) with 3/8" Nozzle (nlain shank)

Barometric Pressure: 2%.640 inches mercury

AH Ah Press Temp K C
0.223 0.141 —0.152 79.5 0.632 0.795
0.420 0.254 ~0.280 81.0 0.629 0.793
0.732 0.458 - ~0.485 82.0 - 0.626 0.791
1.090 0.683 ~0.730 82.0 0.627 0.792
1.525 0.980 -1.045 82.0 0.643 0.802
2.130 1.365  ~1.450 82.5 0.641 0.801
2.340 1.505 —1.€-0 82.5 0.643 0.802

(3) 10' Probe (hew) with 1/4" Nozzle (plain shank) (LepKAGE R””is

Barometric Pressure: 29.640 inches mercury

AH Ah Press Temp K o
0.224 0.137 . -0,156 82.0 0.612 0.782
0.404 0.250 -0.277 82.5 0.519 0.787
0.716 0.444 ~0.485 83.0 0.620 0.787
1.065 0.658 ~0.729 83.0 0.618 0.785
1.515 0.940 ~1.037 83.0 0.620 0.788
2.128  1.320 -1.460 83.0 0.620 0.788

2.320 1.440 ~1.590 83.0 0.621 0.729




(
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(4) 10' Probe (new) with 3/8" Nozzl- (olain shank)

3arometric Pressure:

AH
0.234
0.420

0.746 -

1.103
1.570
2.7130
2.390

An
0.132
0.245
0.249
0.656
0.946
1,285
1. 440

292,540 inches mercury

Temp
82.0
82.0
82.5
82.5
82.5
83.0
83.0

K
0.5%90
0.586
0.602
0.595
0.603

.0.603

0.603

AH
0.220
0.411
0.595
1,050
1.490
2.045
2.270

Barometric Pressure:

~ Ah

0.143

0.263
L 0.445

0.687
0.982
1.352

1,492

Press
-0.152
~-0.278
~0.466
-0.720
-1,028
0
8

[
s

2
5

3
]

-

29.4710 inches mercury

Temp
80.0
81.0
82.0
82.5
82.5
83.0
83.0

K
0.650
0.640
0.640
0.648
0.65¢

-0.661

0.658

C
0.768
0.765
0.776
0.771
0.776
0.777

) 10' Probe (old) with 5/32" jozzle (enlarced shank) C-Pusﬁ ?UM)

0.806
0.800

0.800
0.805

0.812

0.813

0.811
ot




(6) 10' Probe (o0ld) with 7/32" Nozzle (enlarged shank)

Barometric Pressure: 29.410 inches mercury
- AH Ah Press Temp K C
0.232 0.145 ~0.154 80.0 0.629 0.793
0.410 0.259 -0.274 80.5 0.632 0.795
0.705 L4546 —0.470 82.0 0.533 0.795
1.055 0.688 ~0.718 82.0 0.652 0.808

1.484 0.974 ~1.016 82.0 0.656 0.810
2,000 1.348 ~1.410 82,5 0.674 0.821
2.245 1.510 ~1.580 22.5 0.673 -  0.820
=
(7) 10' Probe (old) with 7/15" Nozzle (esnlaraad shank)

Barometric Pressure: 29.410 inches mercury ' -,
" AH hh Press Temp K c
0.230  0.141 -0.150 72.0  0.613 0.783
0.428 0,261 ~D.274 81.0 0.610 0.731
0.706 0.434 ~0.486 81.5 0.615 0.784
1.095  0.680 -0.713 82.0 0.621 0.788
1.532 - 0.968 ~1.018 22.0 0.6532 0.795
2.110 1.340 ~1.410 82.5 0.635 0.797
2.330 - 1.495 ~1.572 82.5 0.642  0.801 .

e \_\_D
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AVERAGE FLUE TEMPERATURES FOR SOUTH BATTERIES

AVERAGE FLUE TEMPERATURES (©C)

DATE BATTERY BATTERY BATTERY AVERAGE
_l 2z 3

Dec. 1/76 1286 1281 1263 | 1277

Dec. 9/76 1272 1276 1252 1267

Dec. 14/76 1265 1267 1256 . 1263

Dec. 15/76 1272 1275 1258 1269

b Bl i L ottt s e e I T B



Rl

pcmoer;

g

DATE

Dec.

‘Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

1/76
2/76
9/76
10/76
13/76
14/76
15/76

AVERAGE COKING TIMES FOR SOUTH BATTERIES

AVERAGE COKING TIME (HRS)

BATTERIES BATTERY
12 2
16.0 15.9
" 16.6 16.5
16.2 16.2
16.2 16.2
16.2 16.3
16.1 16.2
16.4 16.4

AVERAGE

16.0
16.6
16.2
16.2
16.2
16.1

16. 4
16.2
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DATE

Dec.
Dec.
Dec,
Dec.
Dec.
Dec.

Dec.

1776
2/76
9/76
10/76
13/76
14/76
15/76

AVERAGE COKING TIMES FOR SOUTH BATTERIES

AVERAGE COKING TIME (HRS)

BATTERIES
_ 152
16.0
16.6
16.2 -
16.2
16.2
16.1
16.4

BATTERY
2

15.9°
16.5
16.2
16.2
16.3
16.2
16.4

AVERAGE

16.0
16.6
16.2
16.2
16.2
16.1

16.4
16.2
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APPENDIX D

EXCERPTS FROM ONTARIO RESEARCH FOUNDATION
PEPORT RIl: TESTS ON MINISTER STEAIN SCRUBBER

1 the Ontarilo

Y5 o

(Complate veport available throug
Roseavch Foundatlon)
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Determination of Emissions
from Coke Pushing Control
i .

/ System

(Proposal P-3016/1)

for

Dominion Foundries & Steel Ltd.

1. SUMMARY o

]

A test programme has been carried out at Dofasco's #3 Coke
Plant, The emission rate of particulate from the emission control system
was determined and an estimate made of the venturi scrubber efficlency
based on emission rate data and scrubber‘watnr'solida content. Duplicste
particulate tests were carried out with a second samplinp train to provide
the Miniatry of the Environmeat with sawples for polynnclear aromatic
hydrocarbon (PAH) anaiysis. _ - .

The average particulate-concenfration and emisgsion rate from the
two particulate tests were determined to bg_gﬂgos gr/scf and 5.4 1b/hr,
respectively. This average loading is well below the designed outlet
loading ol 0.02 gr/scf.

Due to .the variation of results obtained from analyaea of scrubber

water samples for solids content, the venturi efficfency was calculated to
be in the range of 867 to 6%. P/77 &£ £ 7

When the Ministry of the Environment have completed PAH analyses,
the results will be submitted-hirectly to Dofanca. ' '
J. A. Cralignile

. Technologist IX
JAC/1d ] ) Dept. of Environmuntal Chamletry -

January 22, 1979,
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_.2. INTRODUCTION

At the request of Dominion Foundries sand Steel Limited (Dofasco)
and the Ontario Ministfy of the Eavironment (MOE), a test programie wag
carried out during the period, December 1 - 5, 1978, on coke pushing
enissions from 03 Coke Plant, The major objective of the test programme
wés to determine the emission-rate of parficulace from the emission control

system,

In addition, inlet loadings to the venturl scrubber were to be
estimated by measuring the solids contents of cffluent water samples.
The collection efficiency of the scrubber could then be calculated from

inlet and outlet particulate loading data.

The analysis of all collected samplaes for particulate matter was
‘performed by Ontario Research (ORF). The samples from two tests were

‘then submitted to MOE for polynuclear avomatic hgdxocarbou (PAH) analysis.

This report presents & dut&iled discusaion of the process
operation, emission rates and control system efficiancy and includes

descriptions of sampling and analytical procedurel.

3. 'PROCESS DESCRIPTION

Coke, an essential raw material for blast furmace pig iron
production, is produced by the destruction distillation of cqﬁl under’ a

reducing atmosphere.

I : ' , _
Coking is a batchwise operation and takes place in a series of

elot-type coke oven batteries. The coking period ie approximately 15 hours .

and temperatures.reach 2000°F. Heat 1s supplicd indirectly from a gas
fired regenerative system located below the ovens with flues betwaen the

overns,

A typical cycle would be as followas: an empty oven is charged

wvith approximately 36 tous of coal by the larry car, _travelling on rails

on top of tha battﬁry, «nd the oven heated.  During heating, volat{les
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. aru.driven off the coal. At the end of the coking cycle, the coked
coal 1ia removed. This involvea closc communication between the oparacors
of the door machine, quench car locomotive (loco) and pusher. When the
‘pusher is positioned in front of the oven :é be pushed, the docr machine
is contacted by radio. The door machine mechanically removes the oven
door. Once tﬁe door is removed, emissions lesk from the oven. The doot -
machine informs the loco that the oven is ready to be pushed. The loco
positions the far end of the coke collection car {quench car) adjacent to
the coke guide. Once in position, the loco contscts the pusher. The
pusher, on the opposite side of the battery, wili then proceed to push the
coke out of the oven by'a mechanized ram. Az the incandescent coke is
pushed, iﬁ breaks up and falls into the quench car. Once full, the loco
travels to the quench station where the coke is cooled by water sprays.
The time interval between removing the oven door and completing the coke
" push into the quench car is approxinatel& two minutes. . The actual pushing

of the coke lasts approximately ouo minute. -

Coke dusts and volatiles are carrivd upwaxd by thermal rise when
the oven door is removed and durina pushing. In order to collect and
control these emissions, a complex system of ductwork and venturi acrubber

was installed during construction of the new battery.

A stationary gas collecting duct (approximately 4.5 ft diameter)
is located above the loco tracks and extends fream the quench station to the
far end of the battery. The top of the duct is grating material anﬁ
covered by a high temberature resistant rubber mat. The travelling hood,
which collects the emissions, is attached to the collecting duct. A series
of rollers picks up the rubber mat, allowing the collected emisdions to A
enter the collecting duct anywhere between the quenéh station and the coke
ovens. This allows the hood to be stationary at the door machine to
collect the pushing emissions and, after the quench car is full of coke,
the loco can pick up the hood and travel to the quench station so that

emissions given off during this period are collectad.
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- The collgcted emissiona are cleaned by a venturi scrubber and
exhausted through a 150'}stack. A gchematic of the system is shown in
Figure 1, ' ' ‘ '

4, SAMPLING LOCATION

Sampling was carried out from a platform arcund the 6'8" diameter

stack at the 118' level above grade. All four ports were used when

, traversing the stack to allow the use of short probes, " The gampling
',." : ( )l"«"x vt

g 3%5@&¥T8Hﬁ@ﬁ%*@&§¥5 *Q&%amﬁtefs upagrnam of. & flow -disturbance and 3. stack
- didmeters downatream of the stack outlet, A schematic of the stack and

aampling location iﬂ given in Figure 2.

5. SAMPLING AND ANALYTICAL METHODOLOGY

The test programme consisted of three distinet procedures; source.
sampling at the scrubber ocutlet, water sampiing of the scrubber effluent

and anaiysis of water samples and particulate sanvples for PAH compounds.

- Due to the nature of testing requiré&, it was decided to operate
two stack sampling trains simultaneously, Oae trafin was opersted from thé
moment that the door machine removed the oven door until the quench car
vas full of coke (Train A). The particulate loadings determined from tests
using train A could then be compared with the maximum loading guaranteed
by the system supplier. It wéé intended to operate the other train (Train B)
for an additional length of time 28 the coke cer travelled to the quench
station 80 that an average emission factor per push, as requested by MOE,
could be obtained. However, because of problems with the travelling hood
‘at the time of sampling, emissiong from the travelling quench car could
not be sampled. The two trains were, therefore, opérated over the same °

time period.

Due to the short sampling duration (approximately 2 minutes) for

Train A, it was intended to use a high-volume source assessment asngling
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' system (SASS) traim. This equipment ﬂaa the capability of sampliug gt four
timas the sampling rate of conventional eqﬁipmeht. However, during '
preliminary evaluation of equipwent cn the stack, it gan discovered that

too much time was required to wove the SASS train from ome port to another
when sampling all four ports.. Therefore, it was decided to uge two

conventional EPA Method 5 trains to complete the test programme.

Train B was modified to incorporate a tenax adgorbent tube in
the heated oven after the filter. Samples frem this train were submitted

to MOE for PAH analysis.

5.1 Particulate Sampling

Two Joy Emission Parameter Analyzers were used to collect the
sémples. A schematic of the conventional train is shown in Figure 3

and Figure & shows a schematic of the modified train. A Tenax adsorbent

tube was inserted in the oven between the filrer snd the impingers to collect

vépor phase PAHs which penetrated the particulate filter. A drawing of
the tube is shown in Figure 5. Flve foot stAinless steel lined probes with
a calibrated S-type pitot tube and temperature mpzsuring device attached

“ware' used with both trains..

Twelve points at distances representing the middle of equal areas
across the stack diameter were calculated. The first six pointa were
marked on each probe because’ all four ports were used and each traverse
would be one half the stack diameter. Each polnt was sempled from the
time the oven door was removed for a period ol two minutes. Unless problems
éccurred at the oven being pushed, the end of the two minute saqpling'period-
‘coincided with the coke car being tull of coked coal. Therefore, each

test represents twentynfour pushes.,

Isokinetic sawmpling wes maintained throughout =211 tests, ﬁaing
a 3/16" diameter nozzle on .each probe. An averxage ssmpling flowrate was

approximately 0.7 cfm.
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Particulate matter wes collected on 125 mw diameter glamss fidbra
filters in a hwated oven. The filters used in the PAH train vere pre-
extracted with benzené by MOE. All filters were conditioned in the

- laboratory prior to both the indcial aﬁd final weighing.'

At the gtart of each test, 125 mls of distilled water was put
into each of the first two impingers. The third impinger was left dry
and the fourth contained 250 g -of indlcating gilica gel.

5.2 Water Sampling

During each particulate test, a composite water sample was
obtained frow the continuous blowdown line of the effluent venturi scrubber
water.- An automatic water sampler, equipped with a timer, was connected
to the blowdown line and a flow of approximately 18 gpm of scrubber effluent
was diverted through the sampler. A motor driven dipper, comnected to
a timer, took a 25 ml sample of the water evary 1-1/2 winutes. Each
sample drained into a glass jar and approximatgly every foux hours the cample

jér was changed. A schematiec of the water sampler ig shown in Figure 6.

5.3 Sample Recovery

5.3.1 Particulate Train

The conventional particulate gampling train was cleaned
up at the end of each test using normal procedures. The volume of water
in the impingers was measured and recorded. All glassvare after the filter
was rinsed wi;h‘distilled water and added to the impinger solutions. The
silica gel was removed from the fourth {mpinger and placed in a pre-weighad,

capped, plastic sample bottle.

The particulate filter was carefully removed from the filter
holder and placed 1n a plastic petri dish. The probe and nozzle were
rinsed with digtilled watex. A brush asgembly was used when cleaning the

probe to ald in recovery of particulate lodged in the liner.



-and €

5.3.2 PAH Tiain

' The entire train was ringed with mw@ctro—grude Baniena

and kept as a blank.

acetone in the laboratory prior to the test programme. The caps were

lined with teflon.

The recovery procedure used, as specified by MOL, was aa follows:

The nozzle, probe and first half of the filter holder were

" ringed with spectro-grade acetont and kept in a teflon

capped glags contalner (Container #1).

A second rinse of the above compovents was mzde using
spectro~grade benzene and kept in a teflon capped glass

container (Container £2),

To ensure couplete recovery, a "wall" of Eirwipe tisaues papex,

which had been wetted by ﬂpactro—gr&dm btenzere, was pushad
through the probe and nozzle. The tissuve was placed in a

teflon capped giass container (Luntniﬁer £3).

The filter was placed in an encloged glass petri dish
(Container fin). ' L

The adgorbent tube wae capped with glaeu plugc.

The first disc, back half of the filtexr holder, and Lhe
connection leading to the adsorbent tube wore rinsed w*th
spectro-grade benzene into a tefion cupped glass container
(Container #5). . | |

A second rinse of the above cowponents was wade uslng
spectro-grade acetone ead kept in a teflou capped glass

c9ntainer (Container #6)}. e
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hen acatone prior to the start of the test. A final rinse was taken

Glass sauwple bottlés were rinsed with_gpecttO»grade benzene and
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- wash of the nozile, probe and frout half of the filter holder was filtered
to obcain the inso]uble fractioa of particulate, The soluble fraction

was not determined. - The total weight gain of partiLulate was obtained by

‘adding the filter weight gain and the acetone probe rinse insolubles.

5.4.3 Venturi Effluent Water- Samples

In the laboratory, the samplea.were shaken well and an
aliquot taken for PAH analysis. The remaining portion of each sample was
fi{ltered to obtain the amount of particulate collected. The total volume

of each sample was measured.

.

6. RESULTS AND DISCUSSION

During the testing period, 2 record of the oven pushes and net
coking times was gathered. This information ig given in Tables 1 and 2
for Tests 1 and 2 respectively. Since the parpiculate~train anéd PAH train
were operated gimultaneously, thé process data‘écquired {e applicable for
béth trains. ' o ‘

A summary of the partiéulate weight gain in both trains is given -
in Table 3. 1In each case, the particulate caught ou the filter, in the
probe and a total weight gain 1s provided. )

The calculated particulate concentrations and emission rates are
given in Table 4, along with the stack gas flowrates at reference temperatures
and pressures, ‘ - The stack emission results from all céats afe very close,
ranging from 1.3 lb/hr to 5.7 1b/hr.  The average stack gas concentration
was found to be 0.005 gr/scf. This is well below the designed stack gas
.concentration of 0.02 gr/scf. A detailed presentation of the dgtack
sampling fleld test data,.caléhlations.and isokineticity_ate given in
Appendix A, - |

Inlet particulate emission rates to the venturl were caleulated
by adding the emission rapé determined frow the scrubber water samples and
the stack emlssion rate. The scrubber water emission rate was determined
from the product of the effluent flowrace and the concentxacion of parnicplate

i
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" in the samples. Because the:flowrate peter was downstream of the
.automatic sampler, the flowrate through the sampler was measured and
added to flowrate determined by the meter.' The reaults from the water
samples are quite different, 48.0 lb/hr for test 1 and 111.8 1b/hr for

test 2.

During test 1, the water flowrate through the sampler was
uncontrollable and occasionally overflowed the sampling trough. By the
time the flowrate problem was corrﬁétad, a sample was obtained only during
the last six pushes of the test. Additional problems with the water

sampling technique used are as follows:

ka) fluctvating effluent flow
(b) retention of scrubbed water in venturi tanlk

(¢) portion of scrubbed water is recirculated

The efficlency of the scrubbef, based on the average stack emission'

rate for the particulate train tests of 5.4 lb/hr, ‘was determined to be

between 8»6/ and 96%. (7(7 g

q ‘N6 PAH results are available at this time end, hence, will be
submitted to DofaSco by MOE at a later date.
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TABLE 4 - Particulate Emission Rate Data
Test # Concentration | Flowrate - Emission Rate
€9 gr/sct scfm 1b/hr
1 Particulate Train L0035 v 142,000 5.5
1 PAH Train .004 v 148,000 3.3
2 Particulate Train 004 ~ 140,000 5.3
2 PAH Train .005 ¥ © | 148,000 5.7
|
1
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