FINAL AUDIT REPORT OF
COMPLIANCE TESTING
AT CF&I STEEL'S
COKE PLANT PUSHING OPERATIONS
IN PUEBLO, COLORADO

AP-42 Section _L7'_2‘_.

Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Reference I
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/ Report Sect. &__
Reference .lj-'——

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be _ I
from a previous version of the section and no longer cited. The primary source should always be checked.

ENVIRONMENTAL
CONSULTANTS, INC.

Prepared For:

U.S. ENVIRONMENTAL PROTECTION AGENCY
Region VIII

1860 Lincoln Street

Denver, Colorado

By:

STEPHEN E, HUMPHRIES
Technical Specialist

July 17, 1980
Under

EPA Contract 68-01-4145
Task 76

8715 EAST ORCHARD ROAD
SUITE 816

ENGLEWOOD
COLORADO 80111
(303) 779-4940

TRC Project No. 1274-E28



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



it

FINAL AUDIT AND REVIEW REPORT
OF PARTICULATE COMPLIANCE TESTING
CONDUCTED AT CF&I STEEL CORPORATION'S
COKE PLANT IN PUEBLO, COLORADO

INTRODUCTION

On March 4 through March 20, 1980, emission tests were conducted by
the Almega Corporation of Chicago, Illinois at CF&I Steel Corporation's Coke
Plant in Pueblo, Colorado to determine particulate emission levels for the
mobile gas cleaning system. A total of eight tests was performed - five on
the north gas cleaning car and three on the south. Particulates, flue gas
velocities, temperatures, moisture, oxygen, and carbon dioxide were measured

during each test, with the audited results presented in this report.

Table I summarizes the emission results of this audit using raw data
reported by Almega Corporation in their report dated April 21, 1980 and
calculated using an EPA computer program. As initially reported in TRC's

final Observation Report issued July 16, 1980, all of the tests except NSC-1

(3/04/80) are within the imposed limits of isokinetics and, in general,.all

of the concentration values reported by Almega Corporation are in close agree~
ment (<0,003 1b/ton difference) with the audited results. There are, however,
large differences with those values initially reported in the Observation

Report.
NORTH GAS CLEANING CAR (#2)

The average particulate emission rate for the north gas cleaning car
was 0.032 1b/ton of coke based on those tests which are acceptable from a
testing standpoint. Although the results from the tests completed March 11
through March 14, 1980 have been reviewed, the average emission values are
determined from those tests completed March 12 through March 14, 1980. These
test results are marginal with respect to the allowable concentration of 0,03
Ib/ton of coke.




As was more fully reported in TRC's Final Summary Report of Visible

Emission Observations at CF&I Steel's Coke Plant Pushing Operations and

Observation Report of Compliance Testing ... various testing and process related

problems occurred during the testing program that precluded the use of some
data in determining compliance status for the north gas cleaning car. In
essence, those comments listed in the report submitted by the testing con-

tractor are accurate. The following highlights the north car testing problems,

Test NSC-1 3/4/80 - Test invalidated by-Mr. Humphries because of low
sample volume: 22.7 dscf instead of the required
‘30 dscf; and because of high isokinetics - 113%
instead of the reqﬁired 100% 10% due to improper

nozzle selection.

Test NSC-2 3/6/80 - Testing cancelled after six pushes because of dam-

aged sampling equipment.

Test NSC-1 3/11/80- Test considered nonrepresentative due to improper
coking operation. Pushing schedule followed no
'normal operation' resulting in numerous bad pushes.
Also, corrected volume of 28.7 below requirements.

Highest grain loading of any test to date.

Test NSC-2 3/12/80- Complete tests with minimal amount of operational
NSC-4 3/14/80 . .
problems, large amounts of moisture and particulate

captured in cyclone drop-out bottle of sample train.

As noted on the audit calculation forms, the moisture levels for NSC-3
and NSC~4 were above the saturation level of the flue gas for the measured tem-
perature. As required by USEPA Reference Method 4, the lower psychometric values
were used in this audit report for isokinetic determination and to determine
the flue gas volume and emission levels. This more accurately reflects true
emission conditions, since the volume of water droplets (supersaturated con-
ditions) can be assumed to be negligible. The testing contractor used the
actual determined moisture values for these two tests, resulting in lower emission

levels.
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SOUTH GAS CLEANING CAR (#1)

The average particulate emission rate for the south gas cleaning car
was 0.029 1lb/ton of coke based on the average of two tests - SSC-2 and SSC-3
(March 19-20, 1980). These results are marginal with respect to the allowable
concentration of 0.03 1b/ton of coke. The test run performed on March 18,
1980, although technically representative of actual stack emissions, apparent
control system upsets occurred in the first two pushes at the beginning

of this test run (See Summary Report of Visible Emission Observations and

Observation Report of Compliance Testing for details). Briefly, the scrubber

system momentarily shut down upon the initiation of these pushes resulting in
high opacity levels and immediate deposition of visible particulate materials
on the filter. As a result, the grain loading for the test was 55Z higher

than series average. Also, numerous delays and diesel problems were encountered

during the testing.

PROBLEMS

In reviewing the report submitted by the Almega Corporation, several
errors were found. These errors essentially account for the differences in
the preliminary results as presented by this office and the final results

in this Audit Report.

Those errors found that directly contribute to differences for both
gas cleaning cars were the nonuse of calibration values ('Y' and 'Cp')
reported by the testing contractor and the use of outdated equations (Pre 1976

Federal Register) in performing calculations. Although the Almega Corporation

reported the pre-—-and post—test calibration factors as requested, standard
values were used in the calculations. This omission, plus the use of out-

dated equations, resulted in a 3% change in results.

More importantly however, was the change, generally an increasing one,
in the grain loadings reported in the contractor's report to those reported

in TRC's Final Observation Report. With the exception of Test NSC-2




(a computation error by Mr. Humphries), each test run's net weight (reported
as grams) increased approximately 67 from previously reported values. There
is no readily apparent reason why the sample weight increased from the in-
itial weighings, but the final weights reported by Almega were used in this

Audit Report.

Finally, as stated in the Observation Report, the preliminary mass

emission rates were based on previously determined process values., The
process data submitted in the contractor's report for the month of February
(one month prior to testing) shows an increase in the production rate of
0.06 ton of coke per oven (form 12.42 to 12.48 ton of coke pushed per oven)

and this production value was used in determining mass emission rates.
SUMMATION

To summarize, the audited results indicate that the mass emission rates
for both the north and the south gas cleaning cars are marginal with respect
to the applicable particulate emission standard. Several factors may in-
fluence the compliance determinatiom, such as the representativeness of the
Process and control equipment operating conditions as well as the possible
testing biases discussed below. As a result, this report does not attempt

to make a complete compliance determination.

For the north gas cleaning car the biases (both high and low) introduced
by leaving the sampling probe within the stack between pushes and the failure
of the glass-lined sampling probe to maintain a consistent temperature have an
unknown effect on the representativeness of the samples. One effect is the

deposition of saturated moisture and material in the cyclone drop-out bottle.

The most significant departure from previous test procedures, which may
have resulted in a more representative sample being taken from the south
gas cleaning car was the enlargement of ports to facilitate complete sample
train removal from the stack between pushes (points). The additional usage

of a stainless steel probe in place of a glass probe as was used on the north

-4 -




gas cleaning car resulted in accurately maintained temperatures and elim-
ination of moisture condensing in the cyclone part of the sample train.
These changes alleviated the possible contamination of the sample and

appear to represent a better sampling technique.

For this audit report, all corrected computational values were used,
and shows a close relationship, in general, to those submitted by the testing
contractor. The changes, as previously noted, result in an overall increase

of 5% from preliminary values reported in TRC's Observation Report.
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v (ft.3)

T, (°F)

Y

V,, (1) (If unknown, enter zero)

B,s (decimal) from tables

*R/S
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c, (o3 T
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QUTPUT DATA

% EA
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"RUN NO. NS¢ DATE 2 00\eaeen YO TIMECA LY -\ 2
INPUT DATA |
%z CO ' H.00
% CO Y
% 0, LS (S
A Hayg ("HR0) 0.4}
Py ("Hg) - ey .99
v (ft.3) 4o .(lelo
T, (°F) | ™.T
Y _ \.008Y
V, (M) (If unknown, enter zero) 3%
B,s (decimal) from tables —_—
*R/S
Pge ("H,0) " S\, 0%
AP,
GTO 216
T_ (°F) \ s
C, ' O M2
a_ (£0) | 3,239372.34
*R/S
T, (MIN) R\
d_ (1) , 0.\
M (mg) % 2.\
Cc, (mg/s) —
v, (al) . —
p (g/ml) ~

'F' Factor -




OFFICE AUDIT OF PARTICULATE EMISSION REPORT

OUTPUT, DATA

% EA

v, (dscf)

B,s (Decimal)

Mg (Wet)

AP AVG.

(VAP ) AVG.

VS (fps)
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%Z Isokinetic

M (mg corrected fo; blank)
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1b./hr

1b./10% BTU (Boilers)
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RUN NO. NSCL-2 DATE 13 (Naac w XO

TIME o>@8- (434

INPUT DATA

% CO O.00

% C0p Y 3o

% 0, \S .02 S

8 Hayg ("Hz0) 0. Qe
Py ("Hg) 25,3

v (ft.3) SR
T (9F) 34 .S

Y | \.O0OX =
V,, (M) (If unknown, enter zero) .
B, (decimal) from tables O3+
*R/S
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Cc, (mg/g) —

v, (m1) —

p (g/ml) e

'F' Factor
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OFFICE AUDIT OF PARTICULATE EMISSION REPORT

OUTPUT DATA

% EA
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" B, (Decimal)
M (Wet)
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OFFICE AUDIT OF PARTICULATE EMISSION REPORT PAGE 2 of 2
OUTPUT DATA
% EA 225,
Vp (dscf) 2L.55%
Bys (Decimal) 0.2.L3
Mg (Wet) LS. 50
AP AVG. ' &%
(Y2P ) AVG.' | L. 413
VS (fPS) q*\qg‘
Q.4 (dscfm) : AF LY 1.0
Z Isokinetic | N3N
M (mg corrected for blank) %5‘0
mg/dscf L 2L
gn/dscf O'DL{O(
1b./dscf *S.$-E0\
1b./hr ' a.\,

: E— RS
1b./10° BTU (Boilers) o ) .
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p (g/ml)
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OUTPUT DATA
Z EA

Vy (dscf)

Bys (Decimal)
Mg (Wet)

AP AVG.

(VAP ) AVG.'

v, (fps)
Qsd (dscfm)

%4 Isokinetic

OFFICE AUDIT OF PARTICULATE EMISSION REPORT

M (mg corrected for blank)

mg/dsct
gn/dscf
1b./dscf

1b./hr

1b./10% BTU (Boilers)
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SOURCES: C_,‘: T STeew COQ.'@D\'LF"\'L:H-J - (e Cranw ,QQ-G\O}LDLDELSO
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v (f.3) | e AT
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Y \. o053
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T_ (°F) 1ug

“p ' 0.3423
d, (ft) 3, 315133324
*R/S
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M (mg) 3.0

c, (mg/g) —

v,, (o) : -
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OFFICE AUDIT OF PARTICULATE EMISSION REPORT PAGE 2 of 2

% EA N33
Vp (dscf) 173942
B (Decimal) 0.244
M, (Wet) 25593
AP AVG. 134
(VAP ) AVG.' \ 43
v, (fps) 193.20
Q4 (dscfm) 243 HA.0
% Isokinetic c\"\‘?:
M (mg corrected for blank) o 1.0
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gn/dscf 00273
1b./dscf | 2, 4-tol
1b./hr \l.0
1b./10% BTU (Boilers) ~
S SC-
Inv. list memories \\D T(N\ O‘DDE'H’ (_ b
CMS, RST, CLR - \
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259, DORO0
0. 24377
25. 57253
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LOCATION: SocX\- G Aw C_,Lc-a-ﬂu\mcvj Coe - Scgunnsa Oudien

DATE RECEIVED: 2% et 4O

TESTED BY: The Bawzc s Corpdaation

Chueres Tl wwns

OBSERVED BY: S8 Wivm@ea &f T -0 cedonne

AUDIT DATE:2S Qpu\ %D

AUDITED BY: €2 Ruwvneies

TR DAY B

RUN NO. SSC-3

DATE 22 Matie XD

TIMEOY - 1835

INPUT DATA

% CO

% €O

% 0,

8 Hayg ("HZ0)

Py ("Hg)

v (ft.3)

Tp (°F)

Y

Vi, (m1) (If unknown, enter zero)

Bos (decimal) from tables

*R/S

Pop ("H,0)
- AP,

1

GTO 216
T, (°F)
C

P

dS (ft)
*R/S

Tt (MIN)
dn (IN)
M (mg)
c, (mg/g)
Vaw (ml)

p (g/ml)

'F' Factor

0.00

0.0

\S.028

ORI[CA

PANREL

LG [

4. 9

[. ©0%3

235 0

—

*ro\‘_{‘%§

NS

0,13

3.3S @AYy

Qe %

0,150

329

—

JR—

—_—
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OFFICE AUDIT OF PARTICULATE EMISSION REPORT

OUTPUT DATA

% EA

V, (dscf)

B,s (Decimal)
Mg (Wet)

AP AVG.

(V2P ) AVG.

Vg (£ps)

QSd (dscfm)

%Z Isokinetic

Mn (mg corrected fo? blank)
mg/dsct

-gn/dscf

1b./dscf

1b. /hr

1b./10% BTU (Boilers)

Inv. list memories

CMS, RST, CLR (b \Tow

13%

5%.Syy

0.2

XS0

2.029

| day

i

241},

435 %

139

1.9\

0.024,

4 ~Eob

13.0

0.0
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