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Schenectady, New York 12306-2014

RE:

Engineering Report and Certification
Norlite Consent Order DEC Case No. R4-1712-94-07

Dear Mr. Rich:
RMT/Four Nines Inc. is submitting with this letter an addendum Engineering Report
addressing the "Schedule of Compliance" in Consent Order Number R4-1712-94-07
issued by NYSDEC to Norlite Corporation on July 13, 1994. The report completes the
independent engineering certification requirements defined in the Schedule of Compliance
Condition l(a)(ii). RMT/Four Nines performed a comprehensive review of the Norlite kiln
process data in accordance with the approved TRC Work Plan. The attached report
completes the analysis of the days specified but not included in the previous submittal.
This report is an addendum to the previous report. The addendum report sections are
a continuation of the previously submitted document. Page numbers were generated as
a continuation of each section. All of the formats and data analysis is a identical to the
procedure utilized in the August 22, 1994 submittal. This submittal does not contain any
developmental analysis. Please refer to the August 22, 1994 submittal for the
developmental descriptions.

RMT/FOUR NINES 620 w.

A DIVISION OF

lllill.-

GERMANTOWN

PHILADELPHIA

PIKE, Sum 270 • PLYMOUTH MmlNG, PA • 19462-1068
610/834-0490 • 610/834-1469 FAX

Page 2
NYSDEC
January 5, 1995

Through independent inquiry and review of the available data, RMT/Four Nines Inc.
determined that the kiln process is capable of operating within the Part 373 Permit Limit
of 100 ppmv CO rolling average, without experiencing a large number of automatic waste
feed cut-offs. Based on the review of the operational data, RMT/Four Nines also
concludes that no significant degradation in the kiln process resulted from operation at
a WFCO limit of 300 ppm due to the scaling factor error in the CO CEM data logger
system. The Professional Engineering Certification required by the Consent Order is
included with the attached report. If there are any questions, feel free to contact me
directly.
Sincerely,

j)~/~
Donald L. Corwin, P;E.
Senior Consulting Engineer

enclosures
cc.

Robert Warland, NYSDEC Region 4
Sanjay Saraiya, NYSDEC Region 4
Richard Ostrov, NYSDEC Region 4
William Clarke, NYSDEC Region 4
Kevin Young, Esq.
William J. Ziegler, NuKEM Treatment Services
Dallas Robinson, Norlite w/o attachment
Ed Burgher, Norlite
Bill Klein, Norlite w/o attachment
Peter Desrochers, TR C
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ENGINEERING REPORT
AND
CERTIFICATION
NORLITE CONSENT ORDER
DEC CASE NO. R4-1712-94-07

I. EXECUTIVE SUMMARY AND CERTIFICATION

On July 13, 1994 Norlite Corporation entered into an Order on Consent (Number R41712-94-07) with the New York State Department of Environmental Conservation (DEC)
agreeing to cease the burning of low grade hazardous waste fuel (LGF) until specific
conditions have been met. Under the Order on Consent, Norlite Corporation was required
to engage an independent engineer experienced in combustion engineering and licensed
to practice in the State of New York, to prepare and submit to DEC: (i) a certification
demonstrating that the carbon monoxide CEM system and associated equipment and the
automatic waste feed cut-off system are fully operational; (ii) a certification that the facility
is fully capable of being operated within its carbon monoxide permit limits; and (iii) a
certification that an operating procedure exists that shall ensure operation of the facility
in compliance with the CO Permit Limits. Norlite may resume the burning of hazardous
waste fuels upon the DEC approval of the certification.
On July 20, 1994 TRC Environmental Corporation submitted a report providing
engineering certification for items (i) and (iii) above. RMT/Four Nines Inc. is providing
engineering certification in this report, required under Condition l(a)(ii) of the Consent
Order.

RMT/Four Nines has conducted the evaluations required under the Consent

Order, in accordance with an overall Work Plan prepared by TRC on July 15, 1994 and
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approved by NYSDEC. Specifically, RMT/Four Nines has completed the following items
required under the July 15th Work Plan:
RMT/Four Nines has performed a detailed review of kiln performance data for time period,
not covered in the previous submittal, prior to the date of the programming error, to
establish that the facility is fully capable of operating within its carbon monoxide limits,
and has compared the data to similar periods in 1994. A total of 20 random days were
selected for detailed review. These days were selected to be one year to the day earlier
of the previously reviewed days. This will eliminate some of the environmental variability
from the analysis. RMT/Four Nines has determined that Norlite has historically operated
within its CO permit limit requirements, and is fully capable of meeting the Part 373
Permit Limits.
RMT/Four Nines has also conducted a thorough review of CO excursion above the permit
limit of 100 ppm hourly rolling average (HRA) that occurred over the period of Dec. 6,
1993 through July 11, 1994, the period in which the incorrect scaling factor was
programmed in the CEM data logger (see TRC July 20th Report). The excursion is
defined as any time the CO rolling average value was above 34 ppm during this period.
For each of these excursions, a specific cause has been identified. RMT/Four Nines
certifies that the excursions have not caused damage to the kiln process, and that the kiln
process is still capable of meeting the Part 373 Permit Limit of 100 ppm HRA. The
number of excursions that have occurred in the period of Dec. 6, 1993 through July 11,
1994 have not been related to any degradation in the capability of the kiln process to
utilize hazardous waste as low grade fuel. The causes of the excursion are controllable,
with the correct CO HRA data provided to the operator. The kiln process is capable of
operating within the limit of 100 ppm HRA, without an excessive number of WFCO
events, exceeding the Part 373 allowable of 30 per month.

RMT/FOUR NINES
CERTIFICATION

Based on the information presented in this report and by my personal observation and
review of direct reports and data given to me by persons qualified in the identified areas
of expertise, I hereby certify that the facility is fully capable of being operated within its
carbon monoxide permit limits.

I also conclude that no significant increase in PIC

emissions, or decline in DRE Performance, would be likely from the operation at a CO
WFCO HRA limit of 300 ppm compared with 100 ppm over the period reviewed .

.
Donald .

P;E.

6~

7

Senior Consulting Engineer
RMT/Four Nines Inc.
New York State Professional Engineer
Registration Number 06467 4-1
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CERTIFICATION

!

I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based on my iriquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
info r mation, the information submitted is, to the best of my
knowledge and belief, true, accurate and complete.

I am aware

that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment.

Date:

I

Signature:
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Vice President of Health,
Safety and Environmental
Affairs
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4.5 CO Excursion Events on LGF for Kiln 1 in December, 1993; March, April,
May, and July 1994
December 10, 1993; 1:23-1:55
This event is a type C event. The fluctuations generated while switching tanks
generated CO spikes.
December 10, 1993; 3:51-4:37
This event is a type B event. Instability at 3:45 raised the rolling average. The
operator terminated the LGF flow and then restarted the LGF with the rolling
average above 34.
December 10, 1993; 10: 14
With the completion of the WFCO test, the rolling average was above 34. The
WFCO test produced an erroneous rolling average. The rolling average is not
correct.
December 10, 1993; 20:48
This event is a type C event. The LGF was started after the pilot blew out and the
resulting CO spike raised the rolling average to 36 for one minute. The average
immediately dropped to 33 at the next time period.
December 10, 1993; 20:57
This is a bad rolling average value. The instantaneous values during the previous
59 to 61 minute periods were on the order of 19 to 20. The current values of 20
and 21 can not raise the rolling average by 2 ppmv.
December 10, 1993; 21:07-21:08
These rolling average values are not indicative of the rolling average that can be
calculated from the instantaneous values. The prevous instantaneous values which
are being removed from the average were on the order of 15 to 18. The current
instantaneous values are on the order of 18 to 24. Based on the improper
calibration a differential in the instantaneous of 180 ppmv would be required to
raise the rolling average by one ppm. Therefore these values are not correct.
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December 10, 1993; 21:14
These rolling average values are not indicative of the rolling average that can be
calculated from the instantaneous values. The prevous instantaneous values which
are being removed from the average was 21. The current instantaneous.values is
25. Based on the improper calibration a differential in the instantaneous of 180
ppmv would be required to raise the rolling average by one ppm. Therefore these
values are not correct.
December 11, 1993; 00:00-00: 14
This event is a type C event. The switching of the fuel tanks generated flow
fluctuations which raised the rolling average above 34.
December 11, 1993; 4:27-4:28
This event is a type B event. The LGF was started while the rolling average was
high. The rolling average was high due to CO spikes associated with the restart of
the natural gas.
December 11, 1993; 4:29-5:24
The LGF flow was terminated due to the loss of the pilot. During the restart
sequence, the instantaneous CO spikes raised the rolling average to 34. At 4:27
the LGF was restarted with tfile rolling average at 34. There was no significant CO
spike associated with the LGF. There was a short period that the LGF flow was
lost but it was restarted (5:09 to 5:11} immediately.
December 13, 1993; 22:04-22:24
This event is a type B event. The switching tanks raised the average and it was
above 34 at the start of the LGF flow. The rolling average was raised above 34
during the pipe cleaning operation with steam.
December 14, 1993; 11 :03-11 : 22
This event is a type A event. Start of LGF generated CO fluctuations which raised
the average above 34.
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December 14, 1993; 12:21-13: 14
This event is a type B event . The rolling average was above 34 when the LGF was
started.
December 14, 1993; 14:04-14:29
This event is a type A event. Fuel fluctuation at 14:00 generated the spike which
raised the rolling average above the designated limit.
December 14, 1993; 14:37-15:06
This event is a type A event. Fuel fluctuations at 14:35 and 14:44 ra ised the
rolling average above 34 ppmv.
December 14, 1993; 17:46-17:49
This event is a type A event. The instantaneous values were higher than 60
minutes ago. The rolling average increased event though the instantaneous values
were below 34. Rolling average was allowed to increase becaus the operator not
aware that the system was at a limit .
December 14, 1993; 17: 55-19: 19
This event is a type A and Bevent. The rolling average was high for the whole
period . LGF was started and stopped several times. There were problems with the
feed system. Fluctuations occured in the fuel flow which generated sequencial CO
spikes .
December 15, 1993; 10:44-10:53
This event is a type A event. There were many flow instabilities for the period .
The flow was terminated at 10:42 and restarted shortly afterward .
December 16, 1993; 00:39-00:47
This event is a type A event. The operator was having trouble maintaining the LGF
flow. Starting at 23:47 of the previous day, there were several major fluctuations
in the flow. The rolling average was allowed to increase to a reading of 50 ppmv,
at which time the gas was started.
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December 16, 1993; 17:43-18:38
This event is a type A event. Fluctuations starting at 17:31 resulted in a gradual
increase in the rolling average. additional fluctuated at 17:35 and 17:42 caused
the recorded value to exceed 34.
December 17, 1993; 6:24-6:56
This event is a type C event. The instability of starting the flow when the rolling
average was very high to begin with. The rolling average was at a value of 31
when the LGF was started, the resulting spike carried the average over 34.
December 17, 1993; 14:58-16:48
This event is a type A event. The instability at 14:48 caused an increase in the
rolling average. Due to the higher instantaneous CO value at 14:58 (37) than at
13:58 (16), the rolling average increased because of the replacement principle.
Several flow instabilities and the LGF flow stoppages (three times), kept the rolling
average high.
December 18, 1993; 5:08
This event is a type C event. During a flow instability the rolling average increased
above 34. The flow was terminated this was just after switching tanks. LGF was
lost at 5:01 and restarted at 5:04. The spike raised the rolling average. There
have been a significant number of LGF starts and stops since 4:00 due to the poor
quality of the LGF.
December 18, 1993; 5:36-7:55
The LGF was started at 5:36 and the flow was stated as being erroneous. The
rolling average was 31 when the flow was started. The LGF was lost at 5:46-5:49
and 6:01 and 6:35-6:43 and for a longer period of time which started between
6:53 and 7:00 and ended with the flow stabilized at 7: 13. The recorded value for
the rolling average did not increase above 75. Therefore the operator did not
curtail the operation of the system. From 7: 13 until 7:55 the instantaneous value
was below 30 and the rolling average gradually decreased to below 34.
December 20, 1993; 23:58-00:05
The feed tank was switched at 22: 17. There were feed problems which arose and
finally terminated flow at 23:06. The operator tried to restart the LGF several
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times. The rolling average increased above 34 just after on of these restart
attempts. The operator stopped trying to restart when he saw the CO rolling
average approach 80. The LGF was not restarted until 1 :36 when the average was
low.
December 21, 1993; 8:39-9:31
This event is a type A event. The fuel fluctuations started around 8:00.
Instabilities occurred at 8:02,8:10,8:20 and final major blockages occurred
between 8:29 and 8:36. The spikes of the instantaneous CO raised the rolling
average above 34 at 8:39. Several smaller instabilities occurred during the next 10
minutes. After 8:49, the flow stabilized and the rolling average gradually
decreased.
December 21, 1993; 19:24-19:29
This event is a type A event. A flow instability occurred at 19:22 which increased
the rolling average by 11 ppmv. This was sufficient to increase the rolling average
above 34 ppmv.
December 21, 1993; 19:32-1938
The instantaneous value was low and the increase in the rolling average is an error
due to the calculation method of the rolling average and not the operation of the
system.
December 21, 1993; 22:09-22:30
This event is a type B event. The start of the LGF was during a period that the
rolling average was high. There was not a spike in the CO when the LGF was
started.
December 22, 1993; 2:15-2:58
This event is a type B event. The start of the LGF was during a period of high
rolling average. The start spike increased the rolling average by 12 ppmv.
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December 22, 1993; 5:06-5:33
This event is a type A event. The control of the air flow caused variations in the
CO rolling average which may not be indicative of the actual instantaneous value.
The fluctuations in the LGF occurred at 5:04 which forced the rolling average to
increase above 34 as a result of the spike.
December 22, 1993; 5:55-5:56
The were many LGF flow instabilities as the operator tried to keep the system
operating. The LGF flow was terminated at 5:56 and gas was started. The
operator was maintaining the kiln at a CO rolling average around 30 to 34, not
knowing that the scaling factor caused this to very close to the permit limit. This
caused the rolling average to go over the permit limit.
December 23, 1993; 12:56-12:58
This event is a type C event. The LGF was started at 12:46 and was unstable due
to blockages in the line. The variations caused high CO which eventually fully
plugged the line at 12:58. The recorded CO rolling average increased to 36 at the
time that the line was fully plugged.
December 24, 1993; 4:59-5:06
This event is a type A event. The LGF line was blocked at 4:51. During the
restarting condition, the CO increased as a result of the starting spike. As the
rolling average increased above 70, the LGF flow was terminated by the operator at
5:06 before the recorded value could exceed the supposed operational limit.
December 24, 1993; 18:06-19:41
This event is a type A event. Flow instabilities at 18:01, 18: 12 18:30, 18:42,
18:51 and 18:55 generated spikes which raised the rolling average above the
permit limit but the recorded value remained at or below 80 ppmv. The rolling
average gradually decreased after the last spike.
December 24, 1993; 19:59-20: 15
This event is a type B event. The LGF line blockage is causing large fluctuations in
the flow and the recorded rolling average is above 34 ppmv. Steam is utilized
while gas is being used to maintain the system operation, to clean out the LGF line.
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December 24, 1993; 21 :27-21 :35
This event is a type C event. The system was operating on fuel oil and several
attempts were made to transfer the system to LGF. Due to the characteristics of
the LGF, the pilot was blown out several times. During this period the recorded
rolling average increased to 47 from a value of 21 at which time the operator
chose to operate on gas until the pilot problems could be corrected.
December 24, 1993; 21 :57-22: 16
This event is a type B event. The LGF flow was started when the rolling average
was recorded at 53. The fluctuations caused the average to increased to 68 at
which time the LGF flow was terminated and oil was used to maintain temperature.
December 25, 1993; 00: 19-00:24
This event is a type A event. The initial fuel switch produced instabilities which
could not be controlled before the recorded rolling average increased above 34
ppmv. The attempts to restart the flow produced spikes which raised the recorded
CO to just above 50 at which time the operator switched to fuel oil.
December 25, 1993; 3:20-4:03
This event is a type B event. There were instabilities in the flow starting at 2:40.
The summation of the spikes caused the average to be above 34 at 3:20. A
second series of instabilities at 3:45 are a continuation of the previous series. The
recorded rolling average increased to 65 when the operator changed the flow to
fuel oil.
December 26, 1993; 13:27-14:08
This event is a type A event. Flow instabilities at 13:03 and 13:09, 13: 18, 13:26
produced CO spikes and fluctuations which increased the recorded rolling average
above 34. After the spike at 13:30, the instantaneous value remained below 20
ppmv until it decreased the rolling average below 34. The operator did not correct
the problem due to the erroneous scaling factor.
December 26, 1993; 21 :35-22:31
This event is a type A event. The complete loss of flow at 21 :30 generated a large
spike which increased the rolling average above 34. The flow was stabilized at
21 :35 and the instantaneous values were below 30 ppmv at 21 :40.
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December 27, 1993; 3:21-3:38
This event is a type A event. A series of flow instabilities which started at 3:03
generated spikes in the CO. The rolling average increased to 85 at 3:38 at which
time the operator terminated the LGF flow.
December 27, 1993; 4:24-4:35
This event is a type B event. The high rolling average created by the previous
series of flow fluctuations had not decreased below 34 ppmv before the LGF was
restarted. With a stable LGF flow, the rolling average gradually decreased with
time.
December 27, 1993; 6:01-6:20
At 5:49, the oxygen concentration increased to over 20.2 percent and remained
above this value until 9:45. During this time the oxygen corrected instantaneous
CO value had a spike between 5:50 and 5:55 of 600 ppmv. The remainder of the
time the rolling average was close to the instantaneous value. The rolling average
increased to 34 at the end of the fluctuation cycle. The CEM report states that the
CEMS was checked at 09:45. A fitting on the sample line was found to be
cracked during this inspection.
December 27, 1993; 11:47-12:43
This event is a type C event. The flow instabilities associated with the starting of
the LGF at 11 :43 produced spikes.
December 27, 1993; 15:41-16:34
This event is a type A event. Flow instabilities at 15:29, 15:32, 15:35, and 15:38
to 15:41, generated spikes in the CO which eventually increased the recorded
rolling average above the 34 ppmv level. The fluctuations decreased and the
instantaneous level was below 8 ppmv at 15:45.
December 27, 1993; 18:28-18:43
This event is a type B event. The recorded rolling average was 62 ppmv when the
LGF was started. The spike associated with the start increased the rolling average
to 94 when a OPCO stopped the LGF flow.
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December 27, 1993; 19:46-19:50
This event is a type B event. The system was restarted on LGF before the rolling
average dropped below 34.
December 27, 1993; 20:10-20:16
This event is a type A event. The fluctuation at 20:05 generated a spike which
produced a 2 ppmv rise in the rolling average, taking it above the 34 threshold.
The operator did not take any action because he was not aware that the limit was
34 ppmv.
December 27, 1993; 21 :08-21 :47
This event is a type A event. The LGF was started with the recorded rolling
average at 24 at 20:53. The instabilities in the flow persisted until 21 :47. At that
time the operator terminated the LGF flow due to the high rolling average.
December 27, 1993; 22:52-22:55
This event is a type C event. The operator restarted the LGF flow with the rolling
average at 31 at 22:50. The resulting spike raised the average above the 34 ppmv
threshold.
December 27, 1993; 23:06-1 :23
This event is a type B event. The LGF flow was started with the rolling average at
39 ppmv. Flow instabilities caused several start and stoppages of the LGF with
natural gas being added to keep the system hot. The operator terminated the LGF
flow when the OPCO/WFCO was approached by the CO rolling average at 1 :23.
December 28, 1993; 2: 15-2:27
This event is a type B event. The operator restarted the LGF flow with the rolling
average at a value of 64. There were significant starting problems which raised
the rolling average An OPCO event terminated the LGF flow at 2:27.
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December 28, 1993; 3:51-5:02
This event is a type C event . The injector was cleaned out by forcing oil through
the nozzle. A large CO spike was generated as a result of this activity at 3:39 .
With the rolling average at 29, the LGF was restarted at 3:40. The initial CO spike
raised the rolling average to 33 at 3:47. A second spike occurred wh ich raised the
average by 3 ppmv to over 34 ppmv at 3:51 . Fluctuations occurred at 4 :00, 4:30
and 4:56 to keep the rolling average above 34 ppmv until 5:02.
December 28, 1993; 5:53-7:42
This event is a type A event . The system calibration was performed between 5:36
and 5:47. At the end of the calibration, there was an unsteady CO recorded with a
spike at 5:53 which ra ised the CO by 12 ppmv to a value of 41 ppmv. The
unsteady flow continued with the gas replacing LGF for short periods of time while
the recorded rolling average hovered in the high 30 to mid 40 level. The last spike
occurred at 6:53. The rolling average gradually decreased to below 34 at 7:42.
December 28, 1993; 8:32-10:09
This event is a type B event. The LGF was restarted after a plug was cleaned out
of the line. The recorded rolling average was at 37 ppmv when the LGF was
restarted. Flow fluctuations at 9:01, 9: 1 1, and 9: 14 kept the average high. A
gradual decrease of the rolling average with the instantaneous values below 20
reduced the rolling average to below 34 at 10:10.
December 28, 1993; 12:31-12:55
This event is a type A event . Flow fluctuations at 1 2:00. These fluctuations
raised the rolling average to close to the 34 ppmv value almost immediately. The
system was then operating in the low 30's for the next half hour. A small
increase in the instantaneous value over the correspond ing instantaneous value one
hour earlier, raised the average over the 34 ppmv value . Due to the averaging
procedure, the average did not decrease even though the instantaneous values
were well below 10 ppmv. The instantaneous value was zero for a significant
portion of the time that the rolling average was above 34 ppmv.
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December 28, 1993; 15:32-16:24
This event is a type A event. With the average at 29, a spike resulting from a flow
instability at 15:30 raised the CO value over 34. Because the previous hour's
values were low ( < 10) the current values ( < 10) did not change the rolling
average. Additional flow instabilities at 15:44, kept the average high until 16:24.
December 28, 1993; 18:31-19:29
This event is a type A event. A flow instability at 18:26 produced a spike at 18:29
which raised the rolling average over 34. The instability lasted until 18:33 and
then the instantaneous value dropped quickly to below 10 ppmv at 18:45 where it
remained for the duration of the high rolling average period.
December 28, 1993; 21 :33-22: 17
The rolling average was not correct for the previous hour. It should have been very
low at the time that the flow instability started at 21 :09. This instability was
followed by another one at 21 :30 which raised the recorded rolling average above
the 34 ppmv value. A second instability at 21 :35 raised the rolling average by 10
ppmv to 44. Subsequently the rolling average increased by 3 ppmv even- though
the instantaneous value was below 10 ppmv.
December 29, 1993; 3:56-5:29
This event is a type A event. The LGF line experienced severe plugging which in
turn generated several large fluctuations in the LGF. These then generated the CO
spikes. Throughout the period, the gas, oil and LGF were used to maintain
temperature while the operator tried to clean out the LGF line. The operator
observed that the rolling average was always below 80 and therefore did not
terminate the LGF flow.
December 29, 1993; 13:33-14:38
This event is a type C event. The baghouse pressure drop was climbing and the
LGF flow was terminated at 13: 27. With the restart, the fluctuations were very
large and raised the rolling average from 15 up to 71 at 13:41. At this time, the
instantaneous value started to drop quickly but the rolling average continued to
increase until it stabilized in the 73 to 77 ppmv range. Even though the
instantaneous ppmv was below 5, the rolling average maintained the high level
because the previous ppmv were at the same level. Therefore the rolling average
did not change.
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December 29, 1993; 18:06-18:32
This event is a type A event. A small instantaneous CO spike of 190 ppmv raised
the rolling average by several ppmv to exceed the 34 value. The rolling average
was in the low 30's for a significant period of time. The final instantaneous value
of 24 ppmv raised the rolling average by 4 ppmv to exceed the 34 ppmv limit.
December 30, 1993; 1 :46-2:45
This event is a type C event. The loss of the LGF pump resulted in a CO spike with
the restart of the unit. A second loss of the pump at 2:07 did not generate a large
spike but stopped the LGF flow. The average remained high until 2:45 while the
instantaneous value was below 20 ppmv.
December 30, 1993; 4:31-5:39
This event is a type A event. The LGF line developed a blockage which generated
instabilities starting at 4:23. The last fluctuation occurred at 4:43. Afterward, the
instantaneous value was low and the rolling average gradually decreased.
December 30, 1993; 21 :37-22:36
This event is a type A event. Flow fluctuation at 21 :34 produced a CO spike at
21 :37 which raised the rolling average by 8 ppmv to over 34. The instantaneous
CO levels before and after the spike were approximately the same. Due to the
method of calculation, the rolling average remained high until one hour after the
spike.
December 30, 1993; 23:47-00:46
This event is a type A event. The LGF lines started to plug and caused flow
restrictions The first major fluctuation occurred at 23:39 and generated a small CO
spike. A larger flow fluctuation occurred at 23:43 which generated a CO spike at
23:47 which exceeded the 34 ppmv level. For the previous hour, the rolling
average did not decrease even though the instantaneous values were in the 17 to
18 ppmv range. A second fluctuation at 00:09 kept the rolling average high.
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December 31, 1993; 3:52-4:02
This event is a type A event. A flow fluctuation at 3:01 raised the rolling average
to the low 30's at 3:03. A second flow fluctuation at 3:49, generated a CO spike
of 600 ppmv which raised the rolling average by 4 ppmv to exceed the 34 ppmv
limit.
December 31, 1993; 6:17-6:23
This event is a type Bevent. A flow fluctuation at 5:47 raised the rolling average
into the high 20's. At 6:06 the tanks were switched and the LGF line immediately
developed blockages. Several CO spikes were generated while on gas and trying to
blow out the LGF. LGF was restarted at 6: 17 with the rolling average above 34.
December 31, 1993; 7:57-8:33
This event is a type C event. The unit was operating on oil until a change over at
7:47. Flow fluctuations at 7:47 and 7:50 to 7:53, raised the rolling average over
34 at 7:57.
December 31, 1993; 15:08-16:07
This event is a type A event. A flow disturbance which started at 15:05 produced
a CO spike at 15:07 which exceeded the 34 ppmv value.
March 1, 1994; 15:19
The rolling average reached 34 for this minute.
March 1, 1994; 15:44-15:44
This event is a type A event. The rolling average reached 35 as a result of a flow
instability at 15:42.
March 1, 1994; 15:49
The rolling average reached 34 at this time.
March 1, 1994; 15:53
This event is a type A event. The rolling average reached 35 due to flow
instabilities.
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March 7, 1994; 6: 12-6: 1 5
The LGF line had plugged and oil was started. While on oil, the LGF lines were
cleaned out with air. The surge increased the rolling average to 43 during this time
period.
March 7, 1994; 6: 15-6:45
This event is a type Bevent. The rolling average was above 34 when the LGF flow
was restarted.
March 7, 1994; 7:03
The rolling average reached 34 at this time.
March 9, 1994; 5:06
The rolling average increased by 5 to 35 even though the instantaneous value was
30 and the previous value (60 minutes earlier) was 25. This increase in not
correct. The rolling average is bad.
March 9, 1994; 5:33
The rolling average reached 34 at this time.
March 9, 1994; 5 :36
The rolling average reached 34 at this time.
March 9, 1994; 5:46-5:47
This event is a type A event. A small spike in the CO raised the rolling average to
40.
March 10, 1994; 22: 13-22:59
This event is a type A event. The instabilities at 21 :58 and 22:11 and the loss of
the LGF at 22:01 generated spikes which raised the rolling average above 34. Due
to the rolling average calculation method, the average slowly decreased after the
instantaneous value dropped below 20 at 22: 15.
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March 12, 1994; 16:41-17:38
This event is a type A event. The flow instabilities starting at 16:31 produced CO
spikes which raised the rolling average to 45. The instantaneous values dropped
below 30 at 16:57.
March 13, 1994; 5:28-5:49
This event is a type Bevent. The LGF was restarted with the rolling average at 55.
The operator terminated LGF flow as the rolling average approached 80.
March 14, 1994; 23:48-00:42
This event is a type C event. The LGF was restarted at 23:24. Instabilities
generated CO spikes that raised the rolling average. The instantaneous values
were below 40 ppmv at 00:04.
March 18, 1994; 3:07-4:03
This event is a type A event. The restarting of the LGF produced a CO spike which
raised the rolling average above 34. The instantaneous value was below 40 at
3:15.
March 18, 1994; 4:51, 4:56, 4:58
The value reached 34 at these times.
March 18, 1994; 5:01-5:10
This is a type A event. The rolling average reached a high of 36 and fluctuated
down to 32 during this period. The instantaneous values was below 40 for the
time. This is a result of the lower CO values ( 10 to 20) one hour earlier.
March 29, 1994; 18:50
The rolling average increased to 35 even though the instantaneous value was at
14. The rolling average value is bad.
March 30, 1994; 15:28-16:03
This event is a type B event. The rolling average was at 4 7 when the fuel was
switched from 4 oil to LGF.
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April 17, 1994; 09:33-09:33
The rolling average reached 34 and did not exceed that value.
April 17, 1994; 09:51-09:51
The rolling average reached 34 and did not exceed that value.
April 18, 1994; 00:27-00:35
The operator lost fuel pressure at 00:25 and then switched to natural gas. He
started blowing out the LGF line at 00:26. The material in the LGF line increased
the rolling average which was raised to 38 as a result of an instantaneous CO value
of 1519 ppmv. At 00:27 the cleaning of the LGF line was completed Rolling
average peaked out in mid 40 • s. It was stated in the report that the micro motion
was not recording properly. This increase in the rolling average is a result of the
cleaning of the LGF line with compressed air.
April 18, 1994; 00:56-01 :26
This event is a type Bevent. The LGF was restarted with the rolling average above
34. An instability at 01 :02 added a spike at 01 :05. The average remained above
34 until 01 :27. Average ranged between 36 and 54 ppmv.
April 18, 1994; 01 :34-01 :41
This is a type C event. As a continuation of the previous event, the rolling average
dropped down 22 for a 5 minute period between 01 :27 and 01 :34. During this
period, there were fluctuations in the flue. These were a continuation of the
problems which started at midnight. The cleaning out of the LGF lines generated
flow fluctuations which produced the CO spikes. The rolling average peaked out in
low 50's.
April 18, 1994; 01 :42-02:30
This event is a type B event. At 01 :42 the LGF was restarted with the rolling
average above 34. The rolling average remained above 34 until 02:06. From
02:07 to 02:31 the rolling average fluctuated between 32 and 37.
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April 22, 1994; 15:00-15:44
This event is a type Bevent. At 15:00 the LGF was restarted with the rolling
average above 34. The rolling average remained above 34 until 15:45.
April 25, 1994; 09:35-09:35
The rolling average reached 34 and did not exceed that value.
April 25, 1994; 09:42-09:51
This event is a type A event. The rolling average fluctuated between 32 & 38
during this time period.
April 29, 1994; 17:54-18:34
This event is a type A event. The rolling average fluctuated between 29 & 36
during this time period.
May 08, 1994; 7:15-7:38
The rolling average reached 34 four times but did not exceed that value.
May 08, 1994; 14:58-15:56
This event is a type A event. The rolling average fluctuated between 37 and 51
during this time period.
May 22, 1994; 1 6: 23-16:35
This event is a type A event. The rolling average fluctuated between 36 and 39
during this time period. The fuel flow fluctuated during this period. The operator
terminated LGF flow at 16:36.
May 22, 1994; 16:46-17:33
This event is a type B event. At 16:46 the LGF was restarted with the rolling
average above 34. The rolling average remained above 34 until 17:23.
May 22, 1994; 17:27
The rolling average reached 34 and did not exceed that value.
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May 22, 1994; 17:33
The rolling average increased from 31 to 35. Based on the instantaneous CO value
one hour prior this increase is wrong. The instantaneous value one hour earlier of
68 went to 46 therefore rolling average should have decreased from previous
minute. This is a bad rolling average
May 23, 1994; 20: 13-20: 15
The rolling average reached 34 and did not exceed that value.
May 23, 1994; 20: 17-21 :07
This event is a type A event. The rolling average fluctuated between 31 and 39
during this time period. This event was caused by a plugged fuel line at 20:05.
May 27, 1994; 15:37-16:29
This event is a type A event . The rolling average fluctuated between 40 and 52
during this time period. This event was caused by fuel instabilities at 15:27 &
15:34.
May 31, 1994; 11 :08-11 :08
This event is a type A event . The rolling average reached 36 during this time
period.
May 31, 1994; 11 :23-12:22
This event is a type B event. At 11 :23, the LGF was restarted with the rolling
average above 34.
July 1994
There were no occurrences during this period while on LGF.

CO Excursion Events on LGF for Kiln 2 in December, 1993; March, April, and July,
1994

4-61

RMT/FOUR NINES

December 6, 1993; 14:00-16:29
The reconfiguration of the system rolling average is being performed during this
period. The rolling average and the instantaneous values have significant
variations. Some of these variations can be attributed to the work being performed
on the CO system. The rolling average is not consistent with the instantaneous
values. LGF was briefly fed from 15:40 to 15:46 and 15:58 to 16:14. The rolling
average is not indicative of the actual value during this period. During the two
starts, the instantaneous values for CO were very high. Each of these would have
generated a large change in the CO rolling average. The second did force the
recorded rolling average above of the 100 ppmv value and all LGF was terminated
before the average exceed the permit limit. Fluctuations between 14:51 and 15:29
have to be viewed as being generated by the working on the system and not the
process. Mr Ed Burger stated that the system was completed on the
reconfiguration at 3 pm (15:00).
December 6, 1993; 17:06-18:14
This is a type B event. The operator has determined that the rolling average is low
enough to restart the LGF. At a rolling average value of 39 ppmv, the LGF is
started. There were significant problems with restarting the LGF. The fluctuations
lasted until 17:24, but the CO spikes subsided at 17: 18. The secondary spikes
occurred at 17:44 keeping the rolling average high.
December 8, 1993; 4:55-4:56
The rolling average reached 34 and did not exceed that value.
December 8, 1993; 6:05-6: 15
This is a type A event. Line pluggage problems which started at 5:51 eventually
caused the rolling average to increase above 75. At that time, the operator
terminated LGF flow and restarted the gas flow.
December 8, 1993; 7:42-8:41
This is a type C event. The LGF was restarted at 7: 15 and the flow was in the
process of being stabilized when the CO value exceeded 34 at 7:42.
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December 8, 1993; 9:25-9:26
This is a type A event. A flow instability at 9:21 produced a CO spike at 9:23
which raised the CO rolling average to 36.
December 8, 1993; 9:47-9:55
This is a type A event. There were many large particles in the LGF line which
generated flow fluctuations. The CO spikes became large at 9:4 7 and forced the
operator to terminate the LGF flow at 9:55.
December 8, 1993; 13:46-14: 14
This is a type A event. The LGF was restarted at 13:46 and the resulting
instabilities cause the CO rolling average to exceed 34 at 13:46. The LGF flow
was totally stopped at 14:05 and restarted at 14:08.
December 8, 1993; 15:24-16:32
The CO instantaneous values were at the saturation ( > 2900) point for the previous
hour and the rolling average did not change significantly above 21 ppmv. The CEM
was being worked on an only natural gas was being burned while the work was in
progress. At the start of the LGF at 15:20 the instantaneous values were still high
as a result of the work but the rolling average dropped to zero. The instantaneous
and rolling average is bad for this period. The fluctuations do not coincide with the
changes in the rolling average. Work progressed on the CEm until
December 9, 1993; 17:31-18:16
This is a type C event. The LGF was restarted at 17: 14.
December 9, 1993; 18:57-19:51
This is a type A event. Instabilities in the LGF flow starting at 18:49 produced CO
spikes at 18:51.
December 10, 1993; 00:30-00:46
This is a type A event. There were small flow fluctuations for the previous 2 hours
which raised the rolling average up to the mid 30 level before it exceeded the 34
ppmv level.
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December 10, 1993; 1 :24-2:28
This is a type C event. The LGF source was switched to another tank. The
resulting instabilities caused the CO rolling average to exceed 34.
December 10, 1993; 9:24-9:25
The rolling average reached 33 during this period.
December 10, 1993; 15:36-15:39
This is a type B event. The rolling average was above the 34 value when the LGF
was started.
December 10, 1993; 15:50-16:41
This is a type Bevent. The LGF was restarted with the rolling average above 34.
An instability at 16:33 added a spike at 16:39. The average dropped dow as a
result of the high values recorded 60 minutes earlier being removed from the
average.
December 10, 1993; 21 :45-21 :47
This is a type A event. Flow fluctuations associated with the feed system
generated CO spikes.
December 10, 1993; 23:48-00:47
This is a type C event. The starting of the LGF at 23:42 generated CO spikes
which raised the average above 34. The LGF flow was stopped for a short time at
00:38 on 11 December during this unstable period.
December 11, 1993; 4:25-4:58
This is a type B event. The LGF flow was started with the rolling average high. A
spike which occurred 60 minutes earlier was removed from the average as the LGF
flow was started.
December 11, 1993; 12:52-12:59
This is a type A event. The flow instabilities in the LGF generated CO spikes. The
operator terminated the LGF flow as the rolling average rose to 80.
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December 11, 1993;

14:01-15:34

This is a type B event. The LGF was restarted with the rolling average was high.
The instabilities associated with the restart increased the rolling average to a
maximum of 80 before it decreased.
December 11, 1993; 15:45-16:43
The LGF flow was stopped and restarted. During a period of no LGF flow and the
gas flow can not be determined. The high CO production during the zero LGF flow
may be a result of the CO produced by the shale. The LGF was restarted with the
rolling average greater than 34. The only large CO value was a fluctuation that
occurred at 16:36. The average dropped rapidly after the 60 minute cycle for the
initial high instantaneous value.
December 11, 1993; 19:39-22:03
This is a type A event. Flow fluctuations at 19:25 and 19:31 produced CO spikes
which raised the rolling average above 34 at 19:37. The LGF flow was terminated
for several minutes at 20:54 and then restarted. The fluctuations continued for the
full period.
December 13, 1993; 4:03-4:04
This is a type A event. The fluctuations in the LGF forced the operator to
terminate the flow.
December 13, 1993; 19:56-20:06
This is a type A event. Several flow instabilities occurred during the previous hour.
The final instability at 19:56 increased the rolling average over 34.
December 13, 1993; 21:01-21:13
This is a type C event. The starting of the LGF produced a series of large spikes
which forced the system to be placed back on gas at 21: 13.
December 13, 1993; 22:52-23: 17
This is a type C event. The LGF was started with the rolling average at 31. The
spike increased the rolling average well above 34. The operator terminated the LGF
flow as it approached 80.
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December 14, 1993; 10:35
This is a type A event. The LGF flow stopped as the rolling average reached 34.
The flow was fluctuating for the previous 10 minutes.
December 14, 1993; 11 :05-11 :07
With the gas providing the main heat for the system, the LGF lines were purged by
blowing steam through them.
December 15, 1993; 00:57-1:41
This is a type B event. The LGF was started with the rolling average above 34.
December 15, 1993; 3:37-5:34
This is a type A event. A series of flow fluctuations coupled with a recycle WFCO
generated several large spikes. The fluctuations at 3: 19 and 3:33 provided
sufficient CO spikes to increase the rolling average above 34 at 3:37. The flow
was restarted at 3:50 after the recycle WFCO was cleared. There were several
recycle pump stoppages which effected the LGF flow and generated spikes in the
co.
December 15, 1993; 12:26-13:36
This is a type B event. Problems with the flow and the pilot system caused the oil
to be stopped at 12: 14. Restarting with oil generated a spike which raised the
rolling average to 21. At that time the LGF was restarted and the rolling average
increased to 34. It increased at 1 2: 51 as the result of a flow fluctuation.
December 16, 1993; 4:50-5:49
This is a type C event. The LGF was started with the rolling average at 28. The
fluctuations from the LGF start raised the average above 34.
December 16, 1993; 11:47-13: 16
This is a type A event. Fluctuations at 11 :37, 11 :45, 11 :54 to 12:01, 12:54 and
13:07 to 13: 10 produced sufficient rise in the rolling average to exceed the limit at
11 :4 7. The fluctuations continued until the LGF was terminated by the operator at
13:16.
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December 16, 1 993; 16:40-16:41
This is a type A event. Major flow fluctuations caused a large spike which
exceeded the limit.
December 16, 1993; 17:32-17:39
This is a type C event. The LGF flow was terminated because the hood pressure
was too high. During the restart the fluctuations increased the rolling average
above 34.
December 16, 1993; 19:30-19:43
This is a type A event. Fuel and operational fluctuations generated CO spikes. The
oxygen varied just before the spike was recorded.
December 17, 1993; 00:34- 1: 17
This is a type Bevent. The rolling average was high when the LGF was started.
December 17, 1993; 7:03-7: 15
This is a type Bevent. The LGF was started with a high rolling average.
December 18, 1993; 1 :26-2:24
This is a type A event. The fluctuations at 1 :19 generated CO spikes.
December 18, 1993; 4:06-4: 1 1
This is a type A event. The fluctuations of the LGF caused the CO to increase.
December 18, 1993; 5:38-5:42
This is a type Bevent. The LGF was started with a high rolling average.
December 18, 1993; 6:23-637
This is a type B event. The small fluctuations in the LGF coupled with a high rolling
average forced the rolling average above 34.
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December 18, 1993; 19:18-20:16
This is a type C event. The starting of the LGF produced a large spike.
December 19, 1993; 00:00-1 :00
This is a type A event. The fluctuation developed during the start up period
gradually increased the rolling average above the 34 limit.
December 19, 1993; 1:31-1:38
This is a type A event. A fluctuation at 1 :27 produced a spike which raised the
rolling average above the limit.
December 19, 1993; 6:28-7:18
This is a type A event. Fluctuations caused the rolling average to increase.
December 19, 1993; 8:21-9:18
This is a type A event. Fluctuations in the flow caused spikes in the CO.
December 19, 1993; 17:12-17:30
The CO spikes were generated without significant variations in the LGF flow. the
oxygen decreased rapidly during the CO spike. the actual cause of this event could
not be determined.
December 19, 1993; 18:24-19:30
This is a type Bevent. The rolling average was high when the LGF was started.
During this period, the LGF flow was stopped for two minutes.
December 19, 1993; 19:53-20:48
This is a type A event. Fluctuations at 19:48 generated spikes which raised the
rolling average above 34.
December 19, 1993; 22:32-22:48
The rolling average only increased to 34.
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December 20, 1993; 2:02-2:05
This is a type A event. The CO was rapidly increasing due to large fluctuations in
the flow rate.
December 20, 1993; 7:44-8 :44
This is a type C event. Several large spikes occurred before the LGF flow was
started. The source of these spikes can not be determined. With the starting of
the LGF at 7:46, a CO spike raised the rolling average over the 34 limit at 7:44.
Several additional spikes occurred including a LGF flow termination between 8:02
and 8:08. Gas was started during this period.
December 20, 1993; 11 :35-1141
This is a type Bevent. The LGF was started with the rolling average over 34.
December 20, 1993; 14:33-14:38
This is a type A event. A series of fluctuations increased the CO. Due to the high
CO rolling average the operator terminated the flow.
December 20, 1993; 16:05-18:30
This is a type C event. The fluctuations as a result of flow variations increased the
rolling average above the limit. A loss of flow at 16:55 as a result of the hood
pressure WFCO caused a spike when it was restarted and the rolling average was
above 34.
December 20, 1993; 21: 13-2120
This is a type C event. The starting of the LGF generated a spike which increased
the rolling average above the permit limit.
December 20, 1993; 22:50-22:54
This is a type C event. Fluctuations in the flow caused the CO spikes as a result of
fuel switching.
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December 21, 1993; 00:03-00: 15
This is a type C event. The LGF flow was started and the spikes raised the rolling
average over the 34 limit.
December 21, 1993; 1:50-2:00
This is a type C event. The LGF flow was started at 1 :44.
December 21, 1993; 3:11-3:22
This is a type C event. The LGF flow was started at 3:07.
December 21, 1993; 4:28-4:48
This is a type C event. The restart of the LGF after a high rolling average
generated the high rolling average.
December 21, 1993; 5:16-5:55
This is a type B event. The rolling average was above 34 ppmv when the LGF was
restarted.
December 21, 1993; 6:22-6:27
This is a type Bevent. The rolling average was at 51 when the LGF was started.
December 21 , 1993; 6:58-7:24
This is a type B event. The rolling average was at 42 when the LGF was started.
December 21, 1993; 8:25-9:04
This is a type A event. During the restart after a recycle flow WFCO, the flow had
several fluctuations at 8:04, 8:10, 8:14, and 8:21. These resulting in CO spikes
which gradually increased the rolling average to above 34 at 8:25. The operator
terminated the LGF flow as it approached 90.
December 21, 1993; 9:32-9:43
This is a type B event. The rolling average was at 70 ppmv when the LGF was
started.
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December 21, 1993; 10:09-10:40
This is a type C event. The rolling average was at 27 ppmv when the LGF was
started. The CO spike raised the average to 42 until the instantaneous value
dropped below 20 at 10:20. The total increase in rolling average as a result 16
ppmv (48 actual).
December 21, 1993; 10:53-11 :31
This is a type A event. The flow fluctuations at 10:49 generated a CO fluctuation
which raised the rolling average above 34.
December 21, 1993; 11 :34-11 :49
This is a type B event. The rolling average was at 39 when the LGF was restarted
after a hood pressure WFCO The operator terminated the LGF when the average
approached 90.
December 21, 1993; 16:42-18:23
This is a type B event. The rolling average was at 49 when the LGF was started.
There were several fluctuations during the start and operational period which kept
the rolling average above 34.
December 21, 1993; 19:44-20:03
This is a type A event. Several flow fluctuations earlier in the hour gradually
increased the rolling average. The fluctuation at 19:41 produced a small CO spike
which raised the rolling average to over 34.
December 21, 1993; 21:35-22:32
This is a type Bevent. The system was placed on gas while the feed tanks were
switched. While on gas, the rolling average increased to over 34. The LGF was
started with the rolling average was at 36.
December 22, 1993; 1 :55-2:04
This was a type C event. After the system was restarted after a WFCO due to the
loss of the id fan, the LGF produced a large series of CO spikes. The operator
terminated the LGF flow when the CO rolling average approached 80.
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December 22, 1993 2:57-2:57
This is a type Bevent. The LGF flow was restarted as the rolling average dropped.
The rolling average was at 36 when the flow was restarted at 2:57. The rolling
average quickly dropped below 10 at 3:03 due to the absence of a CO spike and a
instantaneous CO value always less than 10 during the restart of the LGF.
December 22, 1993 4:59-5:31
This is a type A event. Flow fluctuations at 4:48, 4:50, 4:54 and 5:01 produced
CO spikes which gradually increased the rolling average to above 34 at 4:59.
When the rolling average approached 80, the operator terminated the LGF flow.
December 22, 1993 6: 10-7: 10
This is a type C event. The fluctuations resulting from the restart of the LGF flow
at 6:02 increased the rolling average by 45 ppmv. At 6:21 the instantaneous value
was below 20 ppmv.
December 22, 1993 11 : 34-11 : 50
Fluctuations during the preceding hour increased the rolling average to the middle
to high 20's when a hood pressure WFCO occurred at 11 :31. During the restart of
the LGF, the CO spikes raised the rolling average by 22, 1993 ppmv. This resulted
in the rolling average exceeding 34 at 11 :34. The operator terminated the LGF
flow at 11 :50 as the rolling average approached. A LGF WFCO was recorded at
11 : 51 after the LGF flow was terminated.
December 22, 1993 13:56-14:12
This is a type C event. The LGF was restarted at 13:38. Flow instabilities during
the next 30 minutes raised the rolling average to over 70. With the rolling average
still climbing, the operator terminated LGF flow at 14: 12 as it approached 100. A
CO WFCO was recorded at 14: 14 after the LGF flow had been terminated by the
operator.
December 22, 1993 16:32-17:03
This is a type C event. The system was switched from gas to LGF at 16:24. The
resulting spike in CO as the system was stabilized increased the rolling average
above 34 at 16:33. At 16:40, the instantaneous value was below 20.
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December 22, 1993 18: 11-18: 19
This is a type C event. The rolling average was dropping from the previous high
value which caused the termination of flow at 17:03. The rolling average dropped
to 33 when the LGF was started. The resulting spike increased the average to 37
at 18: 11 before it started to decrease. the rolling average decreased to 26 before
the CO spikes due to the restarting of the CO increased the rolling average above
34. At 18: 19, the operator terminated the LGF flow as it approached 60.
December 22, 1993 19:54-20:38
This is a type B event. The instabilities which caused the LGF flow termination at
19:45 raised the rolling average. The ensuing gas flow raised the rolling average to
38 at which time the LGF flow was restarted. The instantaneous values were
below 30 ppmv at 20:01.
December 23, 1993 4:45-5:03
This is a type A event. Fluctuations in the flow which started at 4:33 produced
CO spikes at 4:43. The rolling average was above 34 at 4:45. The operator
terminated the LGF flow at 5:03 due to problems with the hood pressure . It was
restarted at 5:21 with the average below 34.
December 23, 1993 10:46-10:46
This is a type C event. The LGF flow was started at 10:41. The LGF flow was
terminated by the operator at during the 10:45 averaging period. The final 10:46
average showed a flow rate of 2.4. The rolling average at 10:46 was 45.
December 23, 1993 11 :24-11 :29
This is a type Bevent. The rolling average was at 62 when the LGF was restarted .
December 24, 1993 14: 10-15: 17
This is a type C event. The LGF was restarted at 14:08. The flow f luctuations
increased the rolling average above 34 at 14: 10. Subsequent fluctuations
throughout the period kept the rolling average high. After 14:45 the instantaneous
value stayed below 30 and the rolling average gradually decreased.
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December 24, 1993 15:29-16:28
This is a type A event. A rapid flow increase at 15:24, 1993 and 15:28 produced
two CO spikes which combined to raise the rolling average above 34.
December 24, 1993 20:31-20:31
This is a type A event. The flow fluctuations started to increase the rolling
average. The operator terminated the LGF flow as the rolling average increased
above 34.
December 24, 1993 21 :53-21 :57
This is a type Bevent. The rolling average was at 37 when the LGF flow was
started. Due to a recycle flow WFCO, the LGF flow was terminated at 21 :57.
December 24, 1993 22:09-22:30
This is a type B event. The rolling average was at 55 when the LGF was started.
December 24, 1993 23:48-23:47
This is a type A event. The instabilities of the LGF flow produced CO spikes which
increased the rolling average up to the mid 80's. At that time the operator
terminated the LGF flow.
December 25, 1993 7:59-8:16
This is a type Bevent. The rolling average was at 36 when the LGF flow was
restarted.
December 25, 1993 23:32-23:32
This is a type A event. Fluctuations during the previous hour generated CO spikes
which raised the rolling average to the low 30's. A flow instability at 23:31 raised
the rolling average by 3 ppmv to 37 ppmv.
December 27, 1993 14:33-15:15
This is a type A event. The flame safety shutdown generated fluctuations at
14:29 were sufficient to raise the rolling average by 19 ppmv and exceed the 34
ppmv limit.
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December 28, 1993 5:30-5:42
The termination of LGF flow due to the recycle pump failure at 5:22 generated two
start up spikes. One for gas and one for LGF which combined to raise the rolling
average over 34 at 5:31. At 5:33 the instantaneous CO was below 40 ppmv.
December 28, 1993 6:03-6:25
This is a type Bevent. The LGF was started with the rolling average at 41. The
instantaneous CO was not greater than 24 during this LGF startup.
December 29, 1993 12:46-12;57
The WFCO test (11 :33 to 12:25) generated a high rolling average during the period
that the rolling average was not being monitored due to the inputs from the WFCO
test. The initial rolling average value at the end of the WFCO test of 38 is
erroneous. When the LGF was restarted, the rolling average was at 38. The
increase with the starting of the LGF was only 23 ppmv.
December 29, 1993 18:13-18:22
This is a type Bevent. The rolling average was at 45 ppmv when the LGF flow
was started. The operator lost the main flame at 18:19 and immediately restarted
the system. The LGF valve was closed at the flame shut down and reopened when
the flame was reestablished. A second flame out occurred at 18:21. During this
period the control program called for the LGF valve to be closed. The material
flowing through the micromotion can not be determined.
December 29, 1993 19;42-20:41
This is a type C event. The LGF flow was started at 19:31. subsequent flow
fluctuations raised the rolling average to over 34 at 19:42. A second spike in the
instantaneous value occurred at 19:57 which may be a result of the shale feed
termination.
December 29, 1993 20:49-20:58
This is a type B event. Fluctuations at 20:36 coupled with the high CO values one
hour earlier caused the rolling average to drop below 34 before increasing . The
operator terminated the LGF flow at 20:58.
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December 31, 1993; 9:55-11 :04
This is a type C event. The start up fluctuations caused the rolling average to be
above 34 at 9:57. The LGF flow was terminated and restarted at 10:02 with
additional CO spikes.
March 16, 1994; 1 :22-1 :33
The LGF flow was terminated from 1 :21 to 1 :22 and the system was placed on
pilot to take care of the "ring against burner" problem. The restart of the LGF at
1 :23 was at a period when the rolling average was at a value of 32. The restart
increased the rolling average to 48 at 1 :25. At 1 :33 t he operator switched to oil.
March 17, 1994; 1:59-1:59
This event is a type C event. The flow oscillations at 1 :34 coupled with the
variations occurring one hour earlier and the restarting of the LGF at 1 :54 increased
the rolling average from 34 to 35 for this one minute period.
March 17, 1994; 22:49-23:31
While idling without shale feed at a relatively low LGF feed (5gpm), the small
fluctuations in the LGF feed at 22:46 generated high CO spikes. The high oxygen
level, 17.0 to 18.4 percent generated high correction factors.
March 23, 1994; 4:44-5:03
This event is a type Bevent. The rolling average was at 57 when the LGF was
started.
March 23, 1994; 5:39-5:44
This is a type A event. Fluctuations in the LGF flow generated CO spikes at 5:35.
The measured CO values of 18 to 51 coupled with the zero values of CO at 4:39
to 4:43 caused the rolling average to increase even though the current values were
below 51. The maximum value of the rolling average for this period is 35.
March 23, 1994; 13:07-13:29
This event is a type A event. Flow fluctuations at 13:04 generated a CO spike
which raised the rolling average above 34 at 13:07. The peak value for the rolling
average was 37.
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March 29, 1994; 0:53-1 :21
This event is a type A event. Fluctuations at 00:48 and 00:50 raised the rolling
average above 34 at 00:53. The rolling average peaked out at 40.
April 03, 1994; 06:57-07:14
This event is a type A event. The rolling average fluctuated between 43 and 44
during this time period. The operator terminated LGF flow at 07:14.
April 03, 1994; 07: 19-07:28
This event is a type B event. At 07: 19 the LGF was restarted with the rolling
average at 62. The rolling average remained above 34. LGF flow was terminated
while switching tanks at 07:28.
April 03, 1994; 07:35-08: 16
This event is a type Bevent. At 07:35 the LGF was restarted with the rolling
average at 79.
April 04, 1994; 07:37EST - 09:28DST
This event is a type A event. The rolling average fluctuated between 35 and 53
during this time period. The time change (eastern standard to daylight saving) was
implimented during this period.
April 05, 1994; 19:31-19:35
This event is a type A event. The rolling average reached 37 during this time
period.
April 06, 1994; 16:10-16:17
This event is a type B event. At 16: 10 the LGF was restarted with the rolling
average at 78.
April 17, 1994; 16:29-16:36
This event is a type A event. The rolling average fluctuated between 36 and 41
during this time period.
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April 17, 1994; 17: 12-17:36
This event is a type B event. At 17: 12, the LGF was restarted with the rolling
average at 59.
April 17, 1994; 17:45-18:07
This event is a type A event. The rolling average fluctuated between 37 and 43
during this time period.
April 25, 1994; 9:20-10:14
This event is a type A event. The flow fluctuations which started at 9:01
generated CO spikes which increased the rolling average up to 38 ppmv.
April 27, 1994; 13:59-14:06
This event is a type Bevent. The LGF was started with the rolling average at 64.
The instantaneous CO did not go above 30 during this period.
April 27, 1994; 21:18-21:44
This event is a type Bevent. The rolling average was at 42 when the LGF was
restarted .
April 27, 1994; 23:27-00:10
This event is a type C event. The LGF was started with the rolling average at 24.
The average increased to 34 after the start, and oscillated around 35 to 40 until
there was a power failure at 00: 10.
April 27, 1994; 17:11-17:56
This event is a type B event. The LGF was started with the rolling average at 36.
The rolling average increased to 48 due to fluctuations associated with the start.
July 4, 1994; 17:38-18:36
This event is a type C event. The switching of the fuel tanks provided the source
of the instability which increased the CO.
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July 9, 1994; 20: 11-20:40
This event is a type C event. The instabilities associated with changing from LGF
to gas and back to LGF generated high CO values.
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5.8 PRECALIBRATION REVIEW
The Norlite operational data was reviewed on twenty days preceding the recalibration
of the CEM in December 1993. The review of these twenty days is to develope a
baseline by which to compare the performance after the recalibration. The twenty
days were chosen to be the same days as the post calibration reiew, only one year
earlier. All of the available combustion information was reviewed to determine the
operational characteristics of the system.
The analysis of the system operation is based on the collected data. Both electronic
and hard copy data was utilized in the review. The method of review is the same as
for the 20 day "after CEM recalibration" analysis. The CO, oxygen and temperature of
the system was reviewed during the periods that LGF was added to the system.
The figures presented in Appendix 5.2 were developed in the same manner as the
figures presented in the August 22, 1994 report. Section 5.2 of that report provides
detailed review of the structure of each figure.
The CO rolling average figure utilizes a three line format. As was presented
previously, the solid line is utilized for all values below 34 ppmv. Above 34 and
below 100 ppmv a dashed line is utilized to indicate the value. Above 100 ppmv, a
wide line is utilized. This line structure is utilized for the improper calibration period to
physically distinguish between the compliance and non-compliance levels. For the
period before December 9, 1993, the compliance level is 100 ppmv.
Several of the figures are provided in an expanded 12 hour scale in addition to the 24
hour scale to provide additional clarity for the review. This morning and afternoon
period structure was included in the previous submittal. It is included in this submittal
for consistency even though the daily figure generally provide sufficient detail to
evaluate the CO characteristics during this period of review.
The detailed review of each day for each kiln is presented below. The analysis
examines the recorded values of instantaneous and rolling average first. The oxygen
. and recalculated instantaneous and rolling average CO is reviewed with respect to
the number and duration of occurances when the CO exceeds 100 ppmv. The basic
kiln exit temperature is reviewed as a secondary indication on the operational
conditions at the kiln exit.
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5.8.1

REVIEW LIMITATIONS

The review of the operational characteristics was dependent on the electronic
data stored by the Norlite computer system. Many of the calculations utilized
the acutal minute by minute data. The calculated CO and the oxygen figures
utilized this data. The DEC/WFCO reports were checked to verify that the
electronic data agreeded with the printed DEC/WFCO reports.
Several minor problems were encountered during the review of the electronic
data. The basic problem which was also encountered during the previous
analysis, is that the data point recorded on the DEC/WFCO may not be
identical to the corresponding data point recorded by the electronic system.
Generally the data will be within one or two of the basic value. That is if the
electronic recorded a value of 5 the DEC/WFCO could be 7 or 6 or 3. The
difference is that the rolling average is not recorded at the identical time by the
two systems. With the continuous updating of the values by the system, slightly
different values may exist for the two system due to the finite difference in
recording times. The difference in recording times was estimated to be on the
order of less than 15 seconds. This difference will not produce any siginficant
difference in the analysis of the system. Only during periods that the permit
limit is approached does this difference provide any concern. All of these
occurances will be noted in the detailed review and discussed.
Several of the days were not retrieavable from the storage system. These days
were hand entered from the DEC/WFCO reports. The analysis then proceded
as for all of the other days.
The second problem encountered is the difference in reference time. The
DEC/WFCO report utilizes a clock in the GENSIS system. The electronic data
utilizes the clock of computer system. Some of the electronic data does not
have a one to one correspondence between the electronic and DEC/WFCO
data. The electronic data appears to be missing some of the data points. As
.shown in Figure 5.9.1, on March 13, 1993, the electronic data does not extend
for the full day. A detailed review of the data indicated that the time of the
computer system was slower than the DEC/WFCO system. Thus it recorded
data earlier than actual time and lost some of the data. A detailed review was
made of all data peaks for the DEC/WFCO and the electronic data systems for
the days that there is a time difference. The electronic data system recorded
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all of the peaks noted on the DEC/WFCO report, but as the day progressed the
peak gradually changed in the computer recorded time. Thus all of the data is
valid for review. The actual times may not be correct, but this will only effect the
time of a occurance. When a high CO spike occurs which is above the
permitted value, the DEC/WFCO report will be utilized to document the time.
The electronic data as contains some electronic noise. Electronic noise is
defined as values of data which are in excess of that expected. As is shown
on Figure 5.8.1, the LGF flow is recorded in values in excess of 12 gpm during
the day. The DEC/WFCO printouts do not show this large LGF flow. These
spikes are seen on the other figures for the day. The spikes were not
eliminated from the figures but are presented for reference purposes.

5.9 DAILY REVIEW
5.9.1

January 5, 1993

KILN 1 January 5, 1993

The instantaneous oxygen corrected CO values are shown in Figure 1010593A. There were no significant fluctuations in CO while LGF was entering
the kiln. The large CO spikes occurred during oil and natural gas operation and
not during the LGF operation.
The CO rolling average {1-0105938) peaks out at 100 ppmv when on gas and
oil. The early spikes are a result of burner cycling on the gas and oil.
The recorded rolling average {1-010593C) remained below the 55 ppmv limit for
all times that LGF is fed. It did not reach 100 ppmv at any time during the day.
The kiln exit oxygen (1-010593D) concentration was generally in the 5 to 1o
percent during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. Large spikes
in the early morning are associated with the fuel oil and gas flow teirminations.
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The uncorrected CO spikes (1-010593E) were of lower magnitude than the
oxygen corrected spikes. There were very low magnitude spikes during the
period that LGF was fed into the system. The magnitudes of the oxygen
correction factor (1-010593F) were on the order of 2 for the large spikes. For
most of the day the correction factor was insignificant relative to the actual
magnitude of the CO.
The recalculated rolling average (1-010593G) closely follows the recorded
rolling average. During three periods variations of 5 ppmv can be observed.
The recalculated CO rolling average does not exceed 50 ppmv during periods
LGF feed.
The 10 minute rolling average (1-010593H) is below 100 ppmv for the full
period that LGF is fed into the system.
The temperature of the kiln exit (1-0105931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF.
KILN 2 January 5, 1993
Kiln 2 was not operating on this day.
5.9.2 March 13,1993
KILN 1 March 13, 1993
The DEC/WFCO data could not be located for this day. All of the flow rates
were close to the typical LGF flows and therefore it was assumed that only LGF
was fed into the system for this day. This provides a conservative analysis of
the CO for the day.
There were many CO spikes which occurred throughout the day (Figure 1031393A). The spikes were associated with flow fluctuations. Several of the
spikes exceeded 200 ppmv during the mid day period. There were a significant
number of electronic noise spikes during the day. All of the upward and several
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of the downward LGF flow spikes were noise. There were no corresponding
CO spikes, which substanciates that this is not fuel fluctuations, but recorder
signal noise. There are several significant flow decreases indicated during the
day, which do have corresponding CO spikes.
The rolling average (1-0313938) remains below 70 ppmv for the day. The
electronic noise is evident in the rolling average throughout the day by the
downward spikes in the average. The large spike at approximately 06:30
produced a large increase in the rolling average.
The rolling average (1-031393C) remained below the 70 ppmv level for the
day.
The kiln exit oxygen (1-031393D) concentration was generally in the 5 to 10
percent during the periods that LGF was fed. The large spikes exceeding 25
percent oxygen concentration are a result of the electronic noise.
The uncorrected instantaneous CO spikes (1-031393E) were less than 100
ppmv for the day with the exception of two spikes that reached 250 and 175
ppmv. The magnitudes of the correction factors (1-031393F) were consistent
throughout the day. All had a amplification factor on the order of 2.
The recalculated rolling average (1-031393.G) is the same as the recorded
rolling average with only two short periods that differed slightly from the
recorded value.
The 10 minute rolling average (1-031393H) was below the 150 ppmv for the full
period. There were no periods which had the rolling average rise to a
significant level.
The temperature of the kiln exit (1-0313931) remained above 1000 Deg F for
the period that LGF was added to the system. As was noted earlier, the
electronic noise is noted on the figure.
SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for the entire day.
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KILN 2 March 13, 1993
There were several large instantaneous CO spikes throughout the day (Figure
2-031393A). An electronic noise spike at 03:15 appears in the LGF flow rate.
This spike is present in the other figures for this day.
The rolling average (2-0313938) remains below 50 ppmv for most of the day.
The evening spikes raised the rolling average just above the 60 ppmv value just
after 22:00 hrs.
The rolling average (2-031393C) remained below the 60 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-031393D) concentration was generally in the 10 to 15
percent during the periods that LGF was fed. The large spike at 03:15 is a
electronic recording error which is not evident in the DEC/WFCO printout. At
06:50, the oxygen recorded by both the DEC/WFCO and electronic media
drops to zero. This is a calibration spike. The oxygen was very steady for the
full day. Major flow changes produced spikes in the oxygen. The large spikes
in the evening produced corresponding fluctuations in the oxygen.
The uncorrected CO spikes (2-031393E) had amplitudes of less than 100
ppmv. The magnitudes of the correction factors (2-031393F) were consistent
throughout the day. All had a amplification factor on the order of 2.
The recalculated rolling average (2-031393G) is the same as the recorded
rolling average. Only during the period of zero oxygen, associated with the
system calibration, did the numbers differ.
The 10 minute rolling average (2-031393H) was below the 150 ppmv for the
day.
The temperature of the kiln exit (2-0313931) remained above 1000 Deg F for
the period that LGF was added to the system. As was noted earlier, the
electronic noise is repeated at 03: 15.
SUMMARY

The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
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5.9.3

February 2, 1993

KILN 1 February 2, 1993

There was one CO spike during the afternoon period as is shown in Figure 1020293A. The fluctuations in the LGF flow during the day, generally did not
produce significant spikes in the instantaneous CO.
The rolling average (1-0202938) peaks out at 50 ppmv and generally follows
the CO. The large spike at 16:00 did not produce an increase in the rolling
average.
The rolling average (1-020293C) remained below the 50 ppmv limit for all times
that LGF is fed.
The kiln exit oxygen (1-020293D) concentration varied from 3 to 15 percent
during the periods that LGF was fed. The CEM Station Log indicates that there
were CEM flow problems during the period of low oxygen. The DEC/WFCO
data shows a significant drop (6 percent) in the stack oxygen concentration.
When converted to the kiln exit, the oxygen percentage would be on the order
of 1 percent during the spike. The low oxygen is not recorded by the
electronic data system. The CEM was reveiwed several times during the day to
correct pump and flow problems. Because the CO did not have the
corresponding spikes, the oxygen spikes can be attributed to the measurement
system and not the operation of the kiln.
The uncorrected CO values (1-020293E) remained below 50 ppmv for the day
with the exception of one spike at 16:00. The CEMs system was taken off line
at this time to correct pump problems. The CO spike just before 16:00 pm
appears to be a false value as the result of an equipment calibration
maintenance operation. The magnitudes (1-020293F) were similar to the
corrected CO values. The false CO spike just before 16:00 is magnified by the
oxygen percentage as is noted by the factor of two in the magnitudes of the
spikes.
The recalculated rolling average (1-020293G) is the same as the recorded
rolling average for a majority of the time. Difference between 16:00 to 17:00 is
a result of the false CO spike being included in the recalculated rolling average.
The 10 minute rolling average (1-020293H) remains below 50 ppmv for the full
period with the exception of the one spike at 16:00 as a result of factoring in
the false spike. The 10 minute rolling average peaked out at 146 ppmv.
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The temperature of the kiln exit (1-0202931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 for this day indicate that the kiln operated
within acceptable criteria while burning LGF for all of the day.

KILN 2 February 2, 1993

The system was operated on oil for the full day. No LGF was added to the
system.
5.9.4 April 30, 1993
KILN 1 April 30, 1993

The electronic data does not extend over the full day. A review of the
DEC/WFCO report indicates that all spikes are accounted for.
The CO trend is shown in Figure 1-043093A. The spike at 05:30 is a result of
the calibration of the CEM system The other recorded spikes do not exceed 50
ppmv.
The rolling average (1-0430938) stays below 40 ppmv for the times that LGF
was fed .
The recorded rolling average (1-043093C) remained below the 40 ppmv limit for
all times that LGF is fed.
The kiln exit oxygen (1-043093D) concentration was generally at the 10 percent
level. The oxygen concentration oscillates at a very high frequency which is
seen in all the other graphs. This rapid low amplitude fluctuation has a period
of approximately 5 minutes. Thus this is a process induced oscillation.
The uncorrected CO (1-043093E) did not have CO spikes in greater than 50
ppmv. The comparison of the uncorrected and corrected CO (1-043093F)
shows that both values were very low for the whole day.
The recorded rolling average (1-043093G) in is excellant agreement with the
recorded rolling average.
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The 10 minute rolling average (1-043093H) was below the 50 ppmv limit for the
full day.
The temperature of the kiln exit (1-0430931) remained above 900 Deg F for the
period that LGF was added to the system. The CEM adjustments are evident
in the temperature traces. No electronic data was recorded after 22:40 hrs.
SUMMARY
The operational parameters of kiln 1 as viewed in the electronic and paper copy
data for this day show that the kiln operated within acceptable criteria while
burning LGF for all of the day.
KILN 2 April 30, 1993
The starting and stopping of the LGF feed generated several CO spikes
throughout the day. None of the spikes exceeded 500 ppmv as is shown in
Figure 2-043093A.
The rolling average (2-0430938) peaks out at approximately 60 ppmv when on
LGF. The rolling average increases after each of the spikes.
The rolling average (2-043093C) remained below 60 ppmv for all times that
LGF is fed. The increases in the rolling average follow the CO spikes
associated with the LGF flow fluctuations and termination.
The kiln exit oxygen (2-043093D) concentration was generally in the 1O percent
area during the periods that LGF flow was stable. Large spikes during the day
are evident when there was a LGF flow variation. A calibration negative spike
is noted just before 07:00.
The uncorrected CO spikes (2-043093E) are generally less than 200 ppmv.
The CO remained below 50 ppmv for most of the day. None of the spikes
exceeded 250 ppmv. The multiplication factor, based on the oxygen
concentration (2-043093F) were on the order of two.
The recalculated rolling average (2-043093G) followed the trend and
magnitudes of the recorded rolling average. There were some small deviations
around noon. Generally the two averages are in good agreement.
The 1O minute rolling average (2-043093H) was below 150 ppmv for the day.
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The temperature of the kiln exit (2-0430931) remained above 1000 Deg F for
the period that LGF was added to the system .
SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

5.9.5 March 15, 1993
KILN 1 March 15, 1993

The instantaneous oxygen corrected CO (Figure 1-031593A) has two significant
instantaneous CO spikes when LGF is entering the kiln. Both of these spikes
approached 350 ppmv and correspond to the starting of the LGF flow. The
burner operational log sheets are not available for these days. It will be
assumed that LGF is fed into the system at all times that the flow meter shows
flow. There is a significant period of time that there is electronic noise. These
noise spikes are present in all of the charts.
The rolling average (1-0315938) peaks out at less than 50 ppmv when burning
liquids. Increases in the rolling average correspond to spikes in the
instantaneous CO.
The rolling average (1-031593C) remained below 50 ppmv for all times that
liquid is fed.
The kiln exit oxygen (1-031593D) concentration was generally in the 8 to 15
percent during the periods that LGF was fed. The large spikes throughout the
day correspond to electronic noise.
The uncorrected CO spikes (1-031593E) are all well below 200 ppmv.
correction factors (1-031593F) are on the order of two.

The

The recalculated rolling average (1-031593G) is the same as the recorded
rolling average for a majority of the time. The increases at 05:00 and 11 :OO
hours are the result of the longer period that the CO remained at 50 ppmv
levels.
The 10 minute rolling average (1-031593H) was below the 100 ppmv for the
day.
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The temperature of the kiln exit (1-0315931) remained above 900 Deg F for the
period that the liquid was fed into the system.
SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning the energetic liquid for alll of the day.
KILN 2 March 15, 1993

The instantaneous oxygen corrected CO (Figure 2-031593A) does not have any
significant fluctuations in CO while LGF was entering the system. There were
several spikes of up to 250 ppmv when oil and gas were being utilized to heat
the system.
The rolling average (2-0315938) follows the change in instantaneous rate.
Increases are noted immediately after the instantaneous CO value increases.
The rolling average (2-031593C) remained below 60 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-031593D) concentration was generally in the 1O to 15
percent during the periods that LGF was fed. The large spike at approximately
05:30 is electronic noise. The negative spike just before 07:00 is a calibration
spike.
The uncorrected CO spikes (2-031593E) are all well below 100 ppmv for the
day. The correction factors (2-031593F) are on the order of two.
The recalculated rolling average (2-031593G) is the same as the recorded
rolling average for a majority of the time. The increases associated with the
oxygen correction at 05: 15 produced a continued difference at that time. There
is a slight difference in the calculated and recorded values in the 17:00 to 19:00
time period. The rolling average by either rriethod remained below 60 ppmv.
The 10 minute rolling average (2-031593H) was below the 50 ppmv for the day.
The temperature of the kiln exit (2-0315931) remained above 1000 Deg F for
the period that LGF was added to the system.
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SUMMARY

The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
5.9.6 January 17, 1993
KILN 1 January 17, 1993

The burner operational log sheets and the DEC/WFCO reports are not available
for these days. Therefore whenever there is flow recorded by the LGF flow
meter, it will be assumed that LGF is being fed into the system .
The instantaneous oxygen corrected CO (Figure 1-011793A) has three
significant CO spikes while LGF flow rate is changing. All of these spikes are
below 300 ppmv and coincide with a large change in the LGF flow rates.
The rolling average (1-0117938) remains constant. The CO spikes are seen as
changes in the rolling average. The short duration of the spikes does not have
sufficinent area nor time to significantly increase the rolling average.
The rolling average (1-011793C) remained below 50 ppmv for all times that
liquid is fed.
The kiln exit oxygen (1-011793D) concentration was constant at 10 percent
while the LGF flow was steady. When the flow rate started to have large
fluctuations due to probable pluggages in the line, the oxygen concentration
was increased.
The uncorrected CO spikes (1-011793E) are all well below 200 ppmv.
correction factors (1-011793F) are on the order of two.

The

The recalculated rolling average (1-011793G) is the same as the recorded
rolling average for a majority of the time. The increases at 05:00 while small,
are attributed to the calibration cycle.
The 10 minute rolling average (1-011793H) was below the 100 ppmv for the
day.
The temperature of the kiln exit (1-0117931) remained above 900 Deg F for the
period that the liquid was fed into the system.
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SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning the energetic liquid.

KILN 2 January 17, 1993

The kiln 2 was not operating at this time.

5.9.7 December 20, 1992
KILN 1 December 20, 1992

The oxygen corrected, instantaneous CO trend (Figure 1-122092A) shows that
there are large CO spikes only during the period that LGF is not being fed.
There are two small spikes which coincide with the LGF flow terminations.
The rolling average (1-1220928) shows an increased level after the large CO
spikes.
The recorded rolling average (1-122092C) remained below the 40 ppmv limit for
all times that LGF is fed.
The kiln exit oxygen (1-122092D) concentration was generally in the 8 to 10
percent level. Several spikes associated with the flow fluctuations are noted.
After LGF flow terminateion at 09:00, the oxygen concentration increased to
almost 19 percent.
The uncorrected CO (1-122092E) spikes were limited in magnitude to 200
ppmv. For a majority of the time, the CO was below 50 ppmv. The
comparison of the uncorrected and corrected CO (1-122092F) shows that the
correction factors were small for all of the times except for the spike at 09:00.
The correction factor for the spike was greater than 4 which is a result of the
oxygen concentration reaching 19 percent.
The recorded rolling average (1-122092G) in is good agreement with the
recorded rolling average.
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The 10 minute rolling average (1-122092H) was below the 500 ppmv limit for
the period that the LGF was added to the system. The large spikes produced
1O minute averages greater than 600 ppmv. There was no LGF flow during this
period.
The temperature of the kiln exit (1-1220921) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 show that the kiln operated within
acceptable criteria while burning LGF for all of the day.

KILN 2 December 20, 1992
The kiln 2 was not operating at this time.

5.9.8 April 7, 1993

KILN 1 April 7, 1993
The LGF was utilized by the system only during the morning period. There are
many small CO spikes during the operation of the system on LGF as is shown
in Figure 1-040793A. The large spike after term ination of LGF is from the
WFCO test. Fuel oil or gas was used for a majority of the day.
The rolling average (1-0407938) increases at 02:00 without a corresponding
spike in the instantaneousCO .
The rolling average (1-040793C) remained below the 50 ppmv limit for all times
that LGF is fed.
The kiln exit oxygen (1-040793D) concentration was generally in the 10 to 15
percent during the periods that LGF was fed. The large changes in the oxygen
concentration which correspond to the changes in the LGF flow.
The uncorrected CO spikes (1-040793E) were very small during the times that
LGF was fed. A large spike is noted just after 1O:OO which corresponds to the
LGF flow termination . The oxygen correction factors (1-040793F) were
generally small with the exception of the spike at 10:00 This correction factor is
on the order of three.
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The recalculated rolling average (1-040793G) is significantly less than the
recorded rolling average. The recorded rolling average is less than 50 ppm
during the period that LGF is fed into the system.
The 1o minute rolling average (1-040793H) was below 50 ppmv for the periods
that LGF was fed into the system.
The temperature of the kiln exit (1-0407931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The rolling average does not agree with the instantaneous CO values. The
large discrepancies between the rolling average and the instantaneous values
indicated that the CO value used for the rolling average was not recorded .

KILN 2 April 7, 1993
The instantaneous oxygen corrected CO (2-040793A) has many spikes which
correspond to the changes in LGF flow. Twice the spikes attain levels of
almost 450 ppmv. Ther remainder of the spikes do not exceed 400 ppmv. The
time duration of all spikes is very short.
The rolling average (2-0407938) trends with the instantaneous value.
The rolling average (2-040793C) is below 50 ppmv for the full day.
The kiln exit oxygen (2-040793D) concentration was generally above 1O percent
during the periods that LGF was fed. During the instabilities, the oxygen
content varied considerably following the fuel fluctuations. Large spikes in the
early morning are associated with the fuel oil and gas flow terminations. The
zero spike just before 07:00 is a calibration spike.
The uncorrected CO spikes (2-040793E) did not exceed 200 ppm for the day.
The magnitudes (2-040793F) were similar to the corrected CO values.
Correction factors on the order of two are noted throughout the day.
The recalculated rolling average (2-040793G) is in general agreement with the
recorded data. Two periods during the day have small discrepancies. The frist
is due to the oxygen calibration and the second is during a period of no LGF
flow. Both of the recalculated values of the rolling average are below 30 ppmv.
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The 1O minute rolling average (2-040793H) was below 100 ppmv for the full
period.
The temperature of the kiln exit (2-0407931) remained above 900 Deg F for the
period that LGF was added to the system .
SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
5.9.9 May 13, 1993
KILN 1 May 13, 1993

The CO exhibited many spikes which correlated well with the fluctuations in the
fuel. The instantaneous oxygen corrected CO trend is shown in Figure 2051393A. The upward spikes of the LGF flow are electronic noise which are
not recorded on the DEC/WFCO data report.
The rolling average (1-0513938) oscillated between 20 and 50 for the day.
The rolling average (1-051393C) remained below 60 ppmv for all times that
LGF is fed.
The kiln exit oxygen (1-051393D) concentration was generally between 5 and
10 percent during the periods that LGF was fed. Large spikes in the mid day
are electronic noise.
The uncorrected CO spikes (1-051393E) did not exceed 150 ppmv. Generally
the uncorrected CO values were less than 50 ppmv. The magnitudes of the
corrected and uncorrected values were generally small as is shown in Figure 1051393F.
The recalculated rolling average (1-051393G) is the same as the recorded
rolling average with only minor variations at 06:00.
The 10 minute rolling average (1-051393H) was below 100 ppmv for the full
period.
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The temperature of the kiln exit (1-0513931) remained above 900 Deg F for the
period that LGF was added to the system. The negative spikes are electronic
noise.
SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

KILN 2 May 13, 1993

The instantaneous oxygen corrected CO exhibited several spikes during the
day. There were associated with large flow variations in the LGF flow (Figure
2-051393A). The largest spike reached just over 650 ppmv during a LGF flow
termination.
The rolling average (2-0513938) trends with the instantaneous value. The
large instantaneous CO spikes porduce corresponding increases in the rolling
average.
The rolling average (2-051393C) remained below 50 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-051393D) concentration was generally just under 1O
percent during the periods that LGF was fed. Large spikes throughout the day
are associated with LGF flow fluctuations. The negative spike occuring just
before 07:00 is caused by the calibration of the system. The spike at the end
of the day is electronic noise.
The uncorrected CO spikes (2-051393E) were uniform in value with one almost
reaching 300 ppmv. The spikes were of short duration generally having only
one peak in each of the series. The magnitudes (2-051393F) of the oxygen
correction factors are on the order of 2.
The recalculated rolling average (2-051393G) is the same as the recorded
·rolling average except for the time between 12:00 and 14:00. The recalculated
rolling average peaks out at approximately 60 ppmv while the recorded value
peaks out at 50 ppmv
The 10 minute rolling average (2-051393H) has three significant spikes. All of
the spikes are less than 250 ppmv.
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The temperature of the kiln exit (2-0513931) generally remained above 1000
Deg F for the period that LGF was added to the system.
SUMMARY

The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
5.9.10

February 16, 1993

KILN 1 February 16, 1993

The instantaneous CO trend is presented in Figure 1-021693A. A CO spike
was recorded at 5:50 which is the result of the calibration sequence. There
were no other CO spikes for this day.
The rolling average (1-0216938) remains constant for the day without
significant variation.
The rolling average (1-021693C) remained below the 50 ppmv limit for all times
that LGF is fed.
The kiln exit oxygen (1-021693D) concentration was generally above 10 percent
during the periods that LGF was fed. During the LGF flow instabilities, the
oxygen content varied with the change in LGF flow.
The uncorrected CO values (1-021693E) did not have any significant spikes.
The CO spike at 05:00 appears as the only significant event and was greatly
attenuated with the removal of the oxygen correction factor. The correction
factors ( 1-021693F) were generally very small and the rolling average did not
increase to a significant value.
Figure 1-021693G shows very little difference between the recalculated and
the recorded CO rolling averages.
The 10 minute rolling average (1-021693H) was below 50 ppmv for the full
period.
The temperature of the kiln exit (1-0216931) remained above 900 Deg F for the
period that LGF was added to the system.
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SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
KILN 2 February 16, 1993

The instantaneous oxygen corrected CO has several large spikes when no LGF
is being fed into the system . As shown in Figure 2-021693A, the spikes
occurred after the LGF flow was terminated.
The rolling average (2-0216938) peaks out at approximately 275 ppmv when
the LGF flow was terminated. While on LGF the maximum rolling average is on
the order of 50 ppmv ..
The rolling average (2-021693C) remained below 50 ppmv for all times that
LGF is fed. The rolling average increased to 275 ppmv when no LGF was
added to the system .
The kiln exit oxygen (2-0216930) concentration was generally in the 10 to 15
percent during the periods that LGF was fed. Large spikes coincided with the
flow fluctuations that occurred between 08:00 and 10:30. During the afternoon
while on and off of natural gas, the oxygen percentage increased to 19 percent.
The uncorrected CO spikes (2-021693E) had one set of large spikes at a point
of large fluctuations in the LGF flow. The magnitudes (2-021693F) show the
large correction factors when the oxygen was in the 19 percent range.
The recalculated rolling average (2-021693G) shows two periods of time that
the rolling average was not the same as the recorded value. During the time
between 1O am and 12 am the rolling average increased above the 100 ppmv
limit. The LGF was terminated before the recalculated rolling average reached
100 ppmv.
The 10 minute rolling average (2-021693H) was below the 500 ppmv limit for
the times that LGF was fed into the system .
The temperature of the kiln exit (2-0216931) remained above 1000 Deg F for
the period that LGF was added to the system .
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SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria .while burning LGF for all of the day. There was one
period of time when the flow was very unstable, the recalculated rolling average
increased above the 100 ppmv limit. There was no LGF flow during this period.

5.9.11

May 3, 1993

KILN 1 May 3, 1993

There are several large spikes in the instantaneous oxygen corrected CO. All
of the spikes are associated with the initiation or termination of the LGF. The
CO trend is shown in Figure 1-050393A. Electronic noise in noted in the
positive spikes of the LGF above 10 gpm.
The rolling average {1-0503938) follows the instantaneous CO values with
increases after spikes and gradual changes.
The rolling average {1-050393C) remained below 50 ppmv for all times that
LGF is fed. It has a gradual oscillation between 15 and 25 ppmv during the
day.
The kiln exit oxygen {1-0503930) concentration was generally in the 10 to 14
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. The
electronic noise in noted by the positive spikes above 20 percent.
The uncorrected CO spikes {1-050393E) were of very small magnitude. None
exceeded 100 ppmv. The correction factors {1-050393F) were generally not
sufficient to significantly increase the rolling average up to a large value.
The recalculated rolling average {1-050393G) agreed very well with the
recorded values.
The 10 minute rolling average {1-050393H) was below the 50 ppmv for the full
period.
The temperature of the kiln exit {1-0503931) remained above 1000 Deg F for
the period that LGF was added to the system.
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SUMMARY
The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

KILN 2 May 3, 1993
The instantaneous oxygen corrected CO did not have many spikes as is shown
in Figure 2-050393A. The spike at 11 :OO does not have any corresponding flow
or process change. It is shown on the DEC/WFCO report but appears to be
noise that generated in the CEM system . One electronic noise spike is shown
in the LGF flow just after 20:00 hrs.
The rolling average (2-0503938) trends the instantaneous CO results.
The rolling average (2-050393C) remained below 60 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-0503930) concentration was generally in the 1O to 12
percent during the periods that LGF was fed. The large spike at 20:00 is
electronic noise. The negative spike at 7:00 is a calibration value.
The uncorrected CO spikes (2-050393E) had several spikes that reached 200
ppmv. These were of short duration. The magnitudes (2-050393F) of the
corrections were on the order of 2 as is shown in the figure .
The recalculated rolling average (2-050393G) is the same as the recorded
rolling average.
The 1O minute rolling average (2-050393H) was below 100 ppmv for the full
period.
The temperature of the kiln exit (2-0503931) remained above 900 Deg F for the
period that LGF was added to the system .
SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
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5.9.12

July 2, 1993

KILN 1 July 2, 1993
The instantaneous oxygen corrected CO values had several spikes during the
morning hours as is shown in Figure 1-070293A. All but one of the spikes was
below 500 ppmv. The largest spike had an amplitude of approximately 800
ppmv. This corresponds to a calibration cycle.
The rolling average (1-0702938) trends the instantaneous values with large
increases following the spikes.
The rolling average (1-070293C) remained below 60 ppmv for all times that
LGF is fed. The fluctuations is the LGF flow produced the increase in the
rolling average.
The kiln exit oxygen (1-070293D) concentration was generally around 1O
percent during the periods that LGF was fed. Large spikes in the late afternoon
are electronic noise on that channel.
The uncorrected CO spikes (1-070293E) have spikes which were below 200
ppmv. There was one calibration period spike which reached 350 ppmv.
The oxygen correction factors (1-070293F) were generally on the order of 2.
The recalculated rolling average (1-070293G) generally follows the recorded
value. Twice during the day, the calculated rolling average differs from the
recorded value but the calculated values is below 50 ppmv for both occasions.
The first is due to the calibration spike. The second recalculation is less than
the recorded value.
The 1O minute rolling average (1-070293H) was below 200 ppmv for the full
period.
The temperature of the kiln exit (1-0702931) remained above 1000 Deg F for
the period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
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KILN 2 July 2, 1993
The kiln 2 was not operating at this time.

5.9.13

June 11 , 1993

KILN 1 June 11, 1993
There are several large spikes in the instantaneous oxygen corrected CO.
There is one large spike occurring at approximately 02:30 which corresponds to
LGF flow termination. The CO trend is shown in Figure 1-061193A.
The rolling average (1-0611938) trends the instantaneous values very closely.
The rolling average (1-061193C) remained below 70 ppmv for all times that
LGF is fed.
The kiln exit oxygen (1-061193D) concentration was generally in the 10 percent
range during the periods that LGF was fed. During the instabilities, the oxygen
content varied considerably following the fuel fluctuations. The electronic noise
in noted by the positive spikes.
The uncorrected CO spikes (1-061193E) were of very small magnitude. None
exceeded 150 ppmv. The correction factors (1-061193F) were generally not
sufficient to significantly increase the rolling average up to a large value.
The recalculated rolling average (1-061193G) agreed very well with the
recorded values. During one period of time between 05:00 and 07:00, the
recalculated rolling average was slightly less than the recorded value. At all
times the rolling averages were below 75 ppmv.
The 1O minute rolling average (1-061193H) was below the 50 ppmv during the
time that LGF was fed into the system . One large spike up to 150 ppmv
occurred at the termination of the LGF flow.
The temperature of the kiln exit (1-0503931) remained above 1000 Deg F for
the period that LGF was added to the system.
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SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
KILN 2 June 11, 1993

There is one large spike and several smaller spikes in the instantaneous
oxygen corrected CO. All of the spikes are associated with the fluctuations of
the LGF flow. The CO trend is shown in Figure 2-061193A.
The rolling average (1-0611938) trends fairly well with the instantaneous
values. Increases in the rolling average are noted after each of the CO spikes
with the exception of the spike at 11 :50.
The rolling average (2-061193C) remained below 50 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-061193D) concentration was generally in the 7 to 1o
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. The system
calibration is noted in the downward spike just before 07:00.
The uncorrected CO spikes (2-061193E) were of very small magnitude. There
were several spikes during the mid day period. One of the spikes reached a
value of 400 ppmv. The remainder did not reach 200 ppmv. The correction
factors (2-061193F) were generally not sufficient to significantly increase the
rolling average up to a large value.
The recalculated rolling average (2-061193G) agreed very well with the
recorded values. with the exception of the increase associated with the large
CO spike. This spike raised the recalculated rolling average to 60 ppmv.
The 1O minute rolling average (2-061193H) was below the 60 ppmv most of the
day. There was one period that the average increased up to 260 ppmv during
the large CO spike.
The temperature of the kiln exit (2-0611931) remained above 900 Deg F for the
period that LGF was added to the system.
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SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
5.9.14

May 16, 1993

KILN 1 May 16, 1993

There are several large spikes in the instantaneous oxygen corrected CO.
There is one large spike occurring at approximately 06:00 which corresponds to
the CEM calibration for the day. The CO trend is shown in Figure 1-051693A.
Electronic noise in noted in the positive spikes of the LGF above 10 gpm.
The rolling average (1-051693B) follows the instantaneous spikes. Electronic
noise is noted in the negative spikes for the rolling average. The calibration
spike is noted not to increase the rolling average at 06:00.
The rolling average (1-051693C) remained below 85 ppmv for all times that
LGF is fed.
The kiln exit oxygen (1-051693D) concentration was generally just under 10
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations . The
electronic noise in noted by the positive spikes. The calibration time is noted
by the increase of the oxygen at 06:00.
The uncorrected CO spikes (1-051693E) are grouped in the morning time
frame. The calibration spike is noted at the 06:00 time period. The
uncorrected CO did not increase above 50 ppmv for the remainder of the day.
The correction factors (1-051693F) were generally not sufficient to significantly
increase the rolling average up to a large value. When large CO values did
occur, the correction factor was on the order of 2.
The recalculated rolling average (1-051693G) agreed very well with the
recorded values. The series of CO spikes in the morning raised the rolling
average up to 85 ppmv. During the calibration period of time between 05:00
and 06:00, the recalculated rolling average was very high as a result of
including the calibration value into the average. At all other times the rolling
averages were below 50 ppmv.
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The 10 minute rolling average (1-051693H) was below the 200 ppmv during the
time that LGF was fed into the system. One large spike during the calibration,
exceeded 1000 ppmv.
The temperature of the kiln exit (1-0516931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

KILN 2 May 16, 1993

The kiln was down for the period .
5.9.15

April 3, 1993

KILN 1 April 3, 1993

The kiln was down for repairs and during the startup operated only on gas.
KILN 2 April 3, 1993

There are several large spikes in the instantaneous oxygen corrected CO.
There is one large spike occurring at approximately 04:30 which corresponds to
the CEM calibration for the day. The CO trend is shown in Figure 2-040393A.
The rolling average (2-0403938) follows the instantaneous spikes.
The rolling average (2-040393C) remained below 80 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-040393D) concentration was generally just under 10
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. The
electronic noise in noted by the positive spikes. The calibration time is noted
by the increase of the oxygen at 06:00.
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The uncorrected CO spikes (2-040393E) are grouped in the morning time
frame. The correction factors (2-040393F) were generally not sufficient to
significantly increase the rolling average up to a large value. When large CO
values did occur, the correction factor was on the order of 2.
The recalculated rolling average (2-040393G) agreed very well with the
recorded values. The series of CO spikes in the morning raised the rolling
average up to 85 ppmv. During the calibration period of time between 04:00
and 06:00, the recalculated rolling average is higher as a result of including the
calibration value into the average. At all other times the rolting averages were
below 80 ppmv.
The 1O minute rolling average (2-040393H) was below the 200 ppmv during the
time that LGF was fed into the system.
The temperature of the kiln exit (2-0403931) remained above 900 Deg F for the
period that LGF was added to the system .
SUMMARY

The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
5.9.16

April 23, 1993

KILN 1 April 23, 1993

The oxygen corrected instantaneous CO values (Figure 1-042393A) were below
50 ppmv for a majority of the day. There were several small spikes during the
morning period. Additionally there are two large CO spikes in the afternoon
while the CEM system was being worked on by the instrumentration group late
in the afternoon (15:00).
The rolling average (1-0423938) trend with the instantaneous values. The
large spikes associated with the CEM work are not incorporated into the rolling
average.
The rolling average (1-042393C) remained below the 30 ppmv limit for all times
that LGF is fed.
The kiln exit oxygen (1-042393D) concentration was generally in the 5 to 12
percent range during the periods that LGF was fed.
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The uncorrected CO (1-042393E) is very low for the full day. The corrected
and uncorrected values are approximately the same magnitude (1-042393F)
with the exception of the four spikes. The correction factor ranged up to 3 for
the day.
The recalculated rolling average (1-042393G) is the same as the recorded
rolling average for a majority of the time. The increase in the rolling average
associated with the calibration raised the recalculated rolling average up to 75
ppmv while the recorded value did not significantly increase.
The 10 minute rolling average (1-042393H) was below 40 ppmv for the period
excluding the calibration time.
The temperature of the kiln exit (1-0423931) remained above 900 Deg F for the
period that LGF was added to the system. The CEM work is evident by the
large number of sudden drops in the temperature after 16:00 hrs.
SUMMARY
The DEC/WFCO and electronic data show that there were no periods of time
during which the CO rolling average approached the limit.
KILN 2 April 23, 1993

There are several large spikes in the instantaneous oxygen corrected CO.
There is one large spike occuring at approximately 15:30 during which time gas
was used to heat the system . The CEM system was being worked on at this
time. The CO trend is shown in Figure 2-042393A.
The rolling average (2-0423938) trends with the instantaneous value.
The rolling average (2-042393C) remained below 40 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-0423930) concentration was generally in the 6 to 1o
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations .
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The uncorrected CO spikes (2-042393E) were below 300 ppmv. A majority of
the time, the CO was below 50 ppmv. The correction factors (2-042393F)
were generally not sufficient to significantly increase the rolling average up to a
large value. During the gas firing, the correction factor increased to a large
value because the oxygen was increased to 19 percent.
The recalculated rolling average (2-042393G) agreeded very well with the
recorded values. During one period of time between 15:00 and 16:00, the
recalcualted rolling average increased up to 60 ppmv as a result of the CO
spike. At all times the rolling averages were below 40 ppmv.
The 1O minute rolling average (2-042393H) was below the 100 ppmv during the
time that LGF was fed into the system .
The temperature of the kiln exit (2-0423931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

5.9.17

December 10, 1992

KILN 1 December 10, 1992
The flow fluctuations generated CO spikes several times during the afternoon
period as is shown in Figure 1-121092A. The afternoon spikes were larger in
magnitude but the average value was lower. One large spike occured at
approximately 17:30 which corresponds with a flow termination. The morning
and afternoon traces show that the CO spikes did not always correspond to a
large change in the recorded LGF flow rates.
The rolling average (1-1210928) generally followed the instantaneous value.
The large spike at 17:30 produced an increase in the rolling average.
The rolling average (1-121092C) remained below the 60 ppmv limit for all times
that LGF is fed.
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The kiln exit oxygen (1-1210920) concentration was generally above 10 percent
during the periods that LGF was fed. During the instabilities, the oxygen
content varied considerably. Spikes up to 16 and down to 7 percent oxygen
were observed. Generally the oxygen concentration was very stable during the
normal LGF operation condition.
The uncorrected CO spikes (1-121092E) were similar in magnitude to the
corrected values. The relative magnitudes (1-121092F) were similar to the
corrected CO values. The CO spike at 17:30 is magnified by the oxygen
percentage as is noted by the difference in the relative magnitudes of the
spikes.
The recalculated rolling average (1-121092G) is the same as the recorded
rolling average for a majority of the time.
The 10 minute rolling average (1-121092H) was below the 500 ppmv limit for
the full period.
The temperature of the kiln exit (1-1210921) remained above 1000 Deg F for
the period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.

KILN 2 December 10, 1992

The kiln 2 was not operating at this time.

5.9.18

May 6, 1993

KILN 1 May 6, 1993

There are several large spikes in the instantaneous oxygen corrected CO as
shown in Figure 1-050693A. The spikes at 01 :OO and 15:00 are the result of
LGF flow fluctuations. The spike at 05:30 is a calibration spike. The other
spikes during the period of no LGF flow, are the result of the maintenance
being performed on the sample line.
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The rolling average (1-0506938) does not have any significant spikes as a
result of the LGF feed. The large spike is the result of the sample line
mantenance.
The rolling average (1-050693C) remained below 40 ppmv for all times that
LGF is fed.
The kiln exit oxygen (1-050693D) concentration was generally in the 5 to 10
percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations.
There were no significant uncorrected CO spikes (1-050693E) which can be
attributed to the LGF flow. The small spikes which were LGF flow fluctuation
derived were below 200 ppmv. The large spikes are the result of calibration
and sample line work. The correction factors (1-050693F) were generally
within the factor of 2.
The recalculated rolling average (1-050693G) agreed very well with the
recorded values. The only differences between the recalculated and recorded
rolling average is during the calibration and equipment maintenance periods. At
all times that LGF was fed into the system, the rolling averages were below 40
ppmv.
The 10 minute rolling average (1-050693H) was below the 50 ppmv during the
time that LGF was fed into the system.
The temperature of the kiln exit (1-0503931) remained above 950 Deg F for the
period that LGF was fed to the system.
SUMMARY

The operational parameters of kiln 1 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
KILN 2 May 06, 1993

All of the oxygen correct CO spikes are associated with the fluctuations of the
oil flow as shown in Figure 2-050693A. The system and LGF flow was down
for a significant portion of the day.
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The CO rolling average (1-0506938) remains below 50 ppmv when feeding
LGF. The large spike in CO rolling average is the result of the instrument
reading 1000 ppmv while on oil and during system maintenance. The
corresponding rolling average time 10 is therefore 10,000. No LGF was fed
during this period.
The rolling average (2-050693C) remained below 50 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-050693D) concentration was generally in the 7 to 1O
. percent range during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. There were
large fluctuations of the recorded concentration during the periods of oil firing.
The uncorrected CO spikes (2-050693E) were generally of very small
magnitude. Durintg the period of LGF feed, the uncorrected CO values were
below 50 ppmv. There were several spikes during the mid day period. The
first at 06:45 was the result of the daily system calibration. The second series
occuring at 14:00 is the result of instrumentation maintenance. The large spike
is the result of a zero oxygen recording during the maintenance. The
correction factors (2-050693F) during the periods of LGF flow were not
sufficient to significantly increase the rolling average.
The recalculated rolling average (2-050693G) agreed very well with the
recorded values during normal operating periods. The periods of maintenance
and calibration were the only times that there were differences in the values.
The 1O minute rolling average (2-050693H) was below the 50 ppmv for all of
the periods that LGF was fed into the system. The high calculated values of
CO correspond to the calibration and system manitenance periods.
The temperature of the kiln exit (2-0506931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY

The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
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5.9.19

March 16

KILN 2 March 16, 1993

The CO trend is shown in Figure 2-031693A. The only large spike is
associated with the loss of LGF flow at 17:30.
The rolling average (2-0316938) trends with the instantaneous CO value.
The rolling average {2-031693C) remained below the 45 ppmv for all times that
LGF is fed.
The kiln exit oxygen (2-0316930) concentration was generally in the 10 to 15
percent during the periods that LGF was fed. During the instabilities, the
oxygen content varied considerably following the fuel fluctuations. The
calibration negative spike is seen just before 06:00.
The uncorrected CO spikes {2-031693E) were similar in magnitude to the
corrected values. The magnitudes {2-031693F) were similar to the corrected
CO values.
The recalculated rolling average {2-031693G) is the same as the recorded
rolling average. A slight difference is noted between 07:00 annd 08:00 which is
associated with the calibration of the system.
The 10 minute rolling average {2-031693H) was below the 500 ppmv limit for
the full period.
The temperature of the kiln exit (2-0316931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY
The operational parameters of kiln 2 for this day show that the kiln operated
within acceptable criteria while burning LGF for all of the day.
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5.9.20

December 21 . 1992

KILN 1 December 21 , 1992
There only two oxygen corrected instantaneous CO spikes which exceed 100
ppmv. All of the spikes for the day (Figure 1-043093A) are associated with
LGF flow fluctuations.
The rolling average (1-043093B) is stable and tracks the instantaneous value.
The recorded rolling average (1-043093C) remained below the 45 ppmv limit for
all times that LGF is fed.
The kiln exit oxygen (1-043093D) concentration was generally at the 10 percent
level. Several spikes associated with the LGF flow fluctuations are noted.
The uncorrected CO (1-043093E) did not show any of the spikes that are in
excess of 150 ppmv. The oxygen correction factors ( 1-043093F) were
nominially small relative to the absolute magnitude of the CO.
The recorded rolling average (1-043093G) in is good agreement with the
recorded rolling average.
The 10 minute rolling average (1-043093H) was below 70 ppmv for the full
period.
The temperature of the kiln exit (1-0430931) remained above 900 Deg F for the
period that LGF was added to the system.
SUMMARY

The operational parameters of kiln 1 that the kiln operated within acceptable
criteria while burning LGF for all of the day.
KILN 2 December 21, 1992
The kiln 2 was not operating at this time.
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