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ABSTRACT 

This report provides an evaluation of the Kress Indirect Dry Cooling (KIDC) process. 
The KIDC process is an innovative system tor the handling and cooling of coke produced from a 
slot type by-product coke oven battery. The report is based on the test work and demonstration 
of the system at Bethlehem Steel Corporation's Sparrows Point facility in 1991. The report 
covers both environmental and operational impacts of the KIDC process. Areas covered in the 
report include opacity levels, quenching emissions. and the impact of the KIDC coke on blast 
furnace operations. Also evaluated were various performance characteristics of the KIDC 
system. These included reliability, cycle time. coke cooling requirements, and costs. 
Unfortunately, the shortened duration of the test program as a result of the idling of coke 
production at Sparrows Point limited the experience and data collected during the demonstration. 

DISCLAIMER 

The data presented in this report have not been thoroughly audited and the conclusions 
are not approved or endorsed by the Agency. Because of the sudden termination of the project 
and the associated Quality Assurance effort, it was not possible to pertorm the detailed 
laboratory and data audits lhat had been planned. 
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1 .O INTRODUCTION 

On September 29, 1990, Bethlehem Steel Corporation (Bethlehem) entered into a contract 
with EPA to conduct a demonstration of a pollution control process that largely eliminates the 
particulate emissions and water pollution normally associated with the uncontrolled pushing and 
quenching operations inherent in the production of metallurgical coke. The demonstration was 
to include the design, construction, operation, and evaluation of this system on one or more 
commercial byproduct metallurgical coke oven batteries. The system chosen for this 
demonstration was the Kress Indirect Dry Cooling {KIDC) system which controls both the pushing 
and quenching emissions from coke production. Bethlehem provided as a host coke oven site, 
Battery 11. at Sparrows Point, Maryland, with ancillary facilities as well as all equipment and labor 
required to conduct this demonstration. 

The successful application of the KIDC system to an existing coke oven battery(ies) was 
expected to demonstrate that (a) almost all the particulate emissions normally associated with the 
pushing operation are eliminated: (b) all ot the particulate and the gaseous emissions associated 
with the direct contact water quenching operation are eliminated; (c) this technology costs less 
and is more effective than technologies that need to be combined to control pushing and 
quenching emissions; (d) this technology produces a better grade coke with less raw coal usage 
than alternative approaches; and (e) any problems resulting from this dry quenched coke as 
produced by KIDC such as increased dustiness or adsorbed gas retention can be resolved in a 
cost effective manner. 

The KIDC system was selected by Bethlehem over other control alternatives for its potential 
to supply superior control of pushing emissions, and at the same time, provide superior coke 
quality at less operating costs. In addition. the elimination of Quenching emissions was seen as 
another potential environmental benefit to the KIDC system. The goal of the testing program was 
to evaluate these factors to determine if the KIDC system is a viable and cost effective alternative 
to other conventional control methods currently in use at other coke oven operations. 

The KIDC Indirect Dry Cooling (KIDC) concept had been under development by the Kress 
Corporation since the early 1980's. On June 6. 1987, the first prototype testing started at 
National Steel Corporation's Granite City Division in Granite City, Illinois. During this testing 27 
pushes were successfully taken by the KIDC system. In December 1988, the first demonstration 
of the KIDC prototype occurred at the Bethlehem's Sparrows Point plant with the successful 
demonstration of 12 pushes. Following this testing, Bethlehem signed a contract with the Kress 
Corporation to install a full scale production system. The installation occurred in two phases. 
Phase I was the installation and demonstration of the new technology on coke oven battery No. 
11, and Phase II was an extension ol the system to include controls on battery No. 12. 

The KIDC system was contracted to start testing in May, 1990, but delays prevented 
start-up of the system until June 7. 1991. Start-up testing of the system continued tor 
approximately three and a half months until the start of the performance demonstration at the 
beginning of October. 1991. This performance demonstration continued through October and was 
extended into November, 1991. 



The demonstration test program originally called for 30 weeks of testing consisting of; ( 1) 
a Performance Test Program lasting about four weeks, and (2} an Operational Test Program 
lasting about 26 weeks. However, on September 16, 1991, Bethlehem Steel announced that for 
a variety of reasons, it was necessary to temporarily discontinue all coke making at the Sparrows 
Point plant by the end of the 1991. As a result, all EPA related testing of the KIDC system was 
concluded by the end of November. Overall the KIDC system accepted a total of 321 pushes 
from June to the end of November and a total of 270 pushes during the two month performance 
demonstration. 

1. 1 Process Description 

1.1.1 The KIDC System 

The KIDC system is a patented process of the Kress Corp. for the cooling of coke after 
removal lrom a coke oven. It was designed to control emissions during both the pushing and 
quenching operations. The KIDC process attempts to confine the emissions completely during 
the push, unlike previous emission control technologies which typically rely on filtering or 
scrubbing the emissions after they have escaped. The conventional pushing technologies used 
for the baseline testing reported here utilized a water spray during the push to reduce particulate 
emissions or a Chemico control car. 

The KIDC system completely eliminates the wet quenching process and relies instead on 
an indirect dry cooling process. The hot coke never comes into direct contact with the cooling 
water. thus eliminating the vigorous evolution of steam and consequent entrainment of particulate 
matter. 

The KIDC carrier is an impressively large piece of equipment, weighing approximately 
400,000 lbs (180,000 kg), with 8 ft (2.4 m) rubber tires. It is designed to carry and manipulate 
one 50 ft ( 15.2 m) long, 13 ft (4 m) high, and 3 ft (0.9 m) wide KIDC container (box). It has two 
dozen or more separate hydraulic cylinders to handle the intricate operations described below. 
These hydraulic cylinders have computer/electronic sensors for exact positioning and control. 
Auxiliary equipment includes 10 or more KIDC boxes, a support rail, a maintenance building, a 
quench station, and a fueling station. The support rail is used to balance the carriers weight, 
counteract pushing forces, and maintain the carrier at a precise distance from the oven. Other 
functions of the KIDC Carrier include door removal/replacement, door and jamb cleaning, and the 
catching of coke debris upon door handling. 

The KIDC box, which is slightly wider and deeper than the coke charge, Is positioned flush 
against the coke oven and receives the push. The KIDC process utilizes the conventional push
side apparatus. After the push is completed and the pusher ram is withdrawn, the KIDC box's 
guillotine door closes. The voes are controlled by a flare at the rear of the box, which is ignited 
during the push or start of travel. During the pushing operation, the KIDC carrier is also designed 
to clean the coke-side door and door jamb, which should facilitate the meeting of the proposed 
NESHAP regulations on door leaks. The jamb cleaner was, however, not operable during the 
demonstration. Atter the push. the box is transferred to the quenching station. During travel, 
VOCs also evolve and burn through small leaks at the guillotine door. The carrier runs cooling 
water on the outside of the box during the push and travel primarily to protect the box from 
overheating. 
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At the quench station, the carrier moves the box from the carrier into one of the nine 
cooling racks. Cooling water runs over the box to cool the coke. A recirculation fan, which 
derives power from a drive wheel in the quench rack, aids this cooling. During the first part of 
the quenching process. voes still evolve and burn at the guillotine door. After cooling, the carrier 
removes the box from the rack, carries it to the receiving station, where the guillotine door is 
opened and the box is emptied by tilting. 

Figures showing the carrier performing some of these operations are In Appendix F. 

1.1.2 Coke Oven Battery Nos. 11 and 12 

Battery Nos. 11 and 12 are underjet four meter batteries with 65 ovens each. These 
batteries were constructed by Koppers and commissioned in 1955 and 1957 respectively. The 
condition of the batteries had, however, deteriorated significantly with age. At the time that testing 
began in 1991, a total of 22 ovens were In service on battery No. 11 with coking times which 
ranged from 23 to 48 hours. In general, production on No. 11 battery was 18 ovens pushed per 
day. This production was scheduled during two shifts, 11 pm - 7am and 11 am - 7pm. This was 
done because of the small number of ovens available and to balance gas flows in order to obtain 
a consistent coke oven operation. 
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2,0 CONCLUSIONS 

The report data have not been thoroughly audited, and the conclusions are neither 
approved nor endorsed by the Environmental Protection Agency. Because of the sudden 
termination of the project and the associated quality assurance effort, it was not possible to 
perform the detailed laboratory and data audits that had been planned. The test program at 
Sparrows Point did not demonstrate the long term viability of the KIDC system. The KIDC 
system was not operated nearly long enough and did not take enough pushes to be able to state 
with confidence that this system is or is not a reliable and an economically viable pushing 
emission control system. 

1. The test program at Sparrows Point demonstrated that the KIDC concept is technically 
viable and (a) can lead to a significant reduction in emissions related to the coke pushing 
and quenching operation, and (b) produce high quality coke with significantly less 
moisture than wet quenched coke. 

2. The KIDC system effectively controlled pushing emissions to a maximum average 
opacity level of approximately 20% which was generally related to emissions from the 
box flare stack before ignition. This represents a significant improvement over the 
conventional control systems utilized at Sparrows Point to control pushing emissions. 
The added benefit of the KIDC system is that it eliminated quench tower emissions. 
This was somewhat offset by emissions during the box dumping procedure which 
showed an increase over the conventional coke discharge operation. 

3. Coke quality improvements were seen in the areas of coke moisture and stability. No 
improvements could be substantiated in other coke quality characteristics such as an 
increased size, lower Bethlehem reactivity, or improvements in CAI/CSR. It is felt, 
however, that these characteristics were not adversely impacted by the KIDC system. 
These characteristics could not. however, be directly compared to the conventional coke 
produced because of differences in the coke handling systems before sampling. 

4. The receiving station design adversely effected the size of the KIDC coke as a result of 
the extended free fall of the coke into the hopper. 

5. The door extractor performance was good. This along with the Geotronics spotting 
system provided reliable operation which would minimize production delays and 
prevent door damage which can occur if not pertormed properly. 

6. The automatic door cleaner worked well. 

It should be emphasized that the KIDC concept is in the early stages of development and 
although it has had some successes and some failures in its demonstration at Sparrows Point it is 
a concept which deserves further evaluation. 
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3.0 TEST PROGRAM 

The basis for carrying out this test program was the experimental and quality assurance 
plans approved by the EPA in early 1991. The EPA ProIect Officer and AEERL Quality 
Assurance Officer provided guidelines tor preparing these plans during meeting with Bethlehem 
Steel Corporation personnel. 

As originally described in the test plan. the KIDC program consisted of (1) evaluation of the 
operational impact of the KIDC system on the Coke Oven facilities and operations, and (2) 
evaluating the impact of the KIDC system on pushing emissions. quenching emissions, top side 
and door emissions, coke quality, blast furnace operations and general area air quality. 

The demonstration test program was scheduled for a 30 week period which included a 
Performance Test lasting four weeks and an Operational Test Program lasting an additional 26 
weeks. The test program was cut short, however, as a result of the stopping of all coke oven 
production at Sparrows Point at the beginning of December of 1991. 

The first KIDC push occurred on June 7, 1991 and was followed by a start-up program which 
lasted until October 1. 1991. During this start-up period 51 pushes were accepted by the KIDC 
system. On October 1 , the performance demonstration was started and lasted through the end 
of November. The performance demonstration consisted of 9 KIDC pushes per day which 
represented approximately 50% of the total production on No. 11 battery at that time. This limited 
performance demonstration was due to a one (1) shift operation of the KIDC equipment. 

3.1 Baseline Program 

The baseline program was designed to provide an understanding of where the existing 
operations was with respect to a number of parameters which might change from the 
implementation of the KIDC system. The baseline parameters to be measured were established 
in the experimental and quality assurance plans approved by the EPA in early 1991. Some of 
the parameters included as part of the baseline and demonstration test programs are presented 
in Table 3.1. 

Additional information on the test methods used to evaluate these parameters is given in the 
original test plan. 
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Table 3.1 

BASELINE AND DEMONSTRATION TEST PROGRAM PARAMETERS 

Moisture 
Bulk Density 
Size Analysis 
Volatile Matter 
Fixed Carbon 
Sulfur 
Ash 
Free Swelling Index 

Coke Pushing, Travel and Handling Emissions 
Visible Emission Observations (Methods 9 & 22) 

Pushing Emissions - Cokeside 
Pushing Emissions - Topside 
Pushing Emissions - Pushside 
Discharge & Handling 

Video Tape Recordings 

Door Emissions 
Percent door leaks by EPA Method 109 equivalent 

Moisture 
Volatile Matter 
Sulfur 
Ash 
Fixed Carbon 
Stability & Hardness 
Drop Shatter Test 
Coke Reactivity (Bethlehem) 
Coke Reactivity Index (CAI) 
Coke Strength after Reaction (CSR) 

Quench & Make-up Water Analysis 

Total Cyanide 
Arsenic 
Lead 
Mercury 
Calcium 
Hardness 
Total Suspended Solids 
Total Dissolved Solids 

Sulfate 
Chloride 
Oil & Grease 
Ammonia 
Phenol 
Sodium 
Sulfide 

Area Monitoring of Cokeside Machinery 
Total Particulates · 
Benzene Soluble Fraction of Total Particulate 
GC/MS - Volatile & Semi-volatile Scan 

Blast Furnace Operations 
Balwax Model 

pH 
Temperature 
TCLP 
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3.2 Demonstration Program 

The Demonstration Program was designed to (1) evaluate the operational impact of the 
KIDC system on the Coke Oven facilities and operations. (2) evaluate the impact ot the KIDC 
system on pushing emissions, quenching emissions, topside and door emissions, and general 
area air quality, and (3) evaluate the impact of coke quality on blast furnace operations. 

During the demonstration. the coke ovens were operated in a normal manner with the same 
coal blends used during the baseline period leading up to the demonstration test. 

The demonstration test was originally scheduled over a 30 week period and consisted of (1) 
a Performance Test Program lasting about four weeks. and (2) an Operational Test Program 
lasting about 26 weeks. This testing was. however, performed over a two month period because 
of the cessation ot coke making. 

3.3 QA/QC Program 

An EPA approved QA/QC plan was developed and implemented for this project to assure 
the quality and validity of data acquired throughout the test program and to assist in the 
interpretation of that data. This QA/QC program consisted of a number of parts which were each 
designed to identity potential problem areas and to establish a means for follow-up. Some of the 
key items included in this program are given as follows: 

• A well defined organizational structure with a clear division of responsibilities for each 
person. A copy of the organizational chart developed for this program is presented in 
Appendix L. 

• Both internal and external audits with a procedure for follow up and corrective action of 
deficiencies. A copy of various internal audit reports performed at the plant during the 
demonstration are provided in Appendix L. 

• Monthly progress reports and updates on the project status. These reports included a 
section for update of various QA/QC activities. These reports are also provided in 
Appendix L. 

• A number of procedures were utilized to test the accuracy and precision of various 
analytical methods and other testing procedures utilized throughout the project. These 
procedures included multiple runs on the same sample, spiked samples, and 
simultaneous side-by-side samples. 

3.3.1 Quality Assurance of Visible Emission Observation (VEO) Data 

All VEOs were performed by BCM Engineers, Inc. under a contract with Bethlehem. 
Observers were trained and certified in emission observation techniques as required by EPA 
Method 9. Copies of these certifications are provided in Appendix L. 
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EPA Method 9 was utilized for the determination of the maximum opacity during the push 
and EPA Method 22 was utilized for the determination of the total duration of visible emissions. 
These methods were utilized for observation from the cokeside, the topside, and the pusherside 
of the battery during the pushing operation. In addition, observation of the coke discharge and 
handling emissions were made from both the conventional and KIDC systems. Readings were 
performed in a similar manner for both the conventional pushing operation and the KIDC system. 
Cokeside observations for the KIDC system were, however. more specific so that emissions could 
be evaluated based on the different operations and areas from which emissions occur in the 
system. 

Observation of door leakage was performed in accordance with the state of Maryland door 
observation procedure. This method is very similar to the EPA proposed Method 109. The state 
method differs from the EPA Method in that jamb leaks are excluded from the percent leaking 
door calculation, and three doors (cokeside. pushside. and chuck} are counted per oven. 

Some of the problems encountered in making the cokeside observations included steam 
interference from the dust suppression sprays on the Shenango conventional control car and the 
scrubber control on the Chemico control car. Steam Interference was less of a problem when 
performing observations on the KIDC system, but steam from the water cooling sprays on the box 
did at times interfere with readings at the box to jamb interface. The observers were aware of 
these interferences and compensated by making observations after the steam had dissipated or 
in areas of the plume where steam was not evident. 

Problems were also encountered in following precisely the requirement of Method 9 which 
calls for the sun angle to be within a 140 degree sector behind the observer. This was 
unavoidable due to the orientation of the battery in an east to west direction with the cokeside 
yard north of the battery. The observers were aware of this problem, however, and positioned 
themselves in a way which minimized the impact from sun angle. 

Multiple observer side-by-side readings were performed at each of the different areas ol 
observation. Table 3-2 presents pushing emission data from three observers performing 
simultaneous readings of the conventional pushing operation. These readings were made from 
the cokeside yard on the north side of the battery. Table 3-3 presents similar data from 
observation of the KIDC system during the push and travel operation. Tables 3-4 and 3-5 present 
multiple observer data from the pushside and topside of the batteries respectively. These 
readings were obtained during the conventional pushing operation. Tables 3-6 and 3-7 present 
multiple observer data for the conventional and KIDC discharge and handling emissions 
respectively. Table 3-8 presents multiple observer data of door observations. All of this data 
shows good agreement between observers. 

3.3.2 quality Assurance ot Quench Water Analysis 

A report of the results of spiked samples and multiple runs on the same sample is provided 
in the Monthly Progress Reports In Appendix L. This report shows good accuracy and precision 
of the analytical methods utilized to determine the constituents in these waters. Spikes were not 
run for total dissolved solids (TDS), total suspended solids (TSS), or oil/grease since appropriate 
standards are generally unavailable tor the spike procedure. 

Except as noted in the two following paragraphs. sampling was performed in accordance 
with the procedures set forth in the original sampling and testing plan dated January 10. 1991 and 
revisions to that plan dated March 28. 1991. Sample preparation was performed according to the 
methods described in EPA publication SW 846. 
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TABLE 3-2 

CONVENTIONAL PUSHING EMISSION OBSERVATION QUALITY ASSURANCE DATA 
11/29/91 - Shenango Control Car 

OPACITY 

Max. 
Opacity 
During 
Push 

% 

! 
I Max. 
i Opacity 
I During 
I Travel 

~loI 

OVEN NO. OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

1151 85/50 80/45 75/45 80.0/46.7 

1135 100/65 100/60 100/65 100/63.3 

1153 50/35 50130 55/30 51.7/31.7 

1222 85/100 85/100 80/100 83.3/100 

1232 35/0 30/0 30/0 31.710.0 

AVERAGE 71.0/50.0 69.0/47.0 68.0/48.0 69.3/48.3 

CUMULATIVE TIME OF EMISSIONS 

Seconds I Seconds 
During I During 
Push I Travel 

OVEN NO. OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

1151 107/105 107/105 105/107 106.3/105.7 

1135 60/90 65/85 67/88 64.0/87.7 

1153 59/35 60/30 71/48 63.3/37.7 

1222 103/52 103/52 89/52 98.3/52.0 

1232 41/0 41/0 43/0 41.7/0 

AVERAGE 74.0/56.4 75.2/54.4 75.0/59.0 74.7/56.6 
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TABLE 3·3 

KIDC PUSHING EMISSION OBSERVATION QUALITY ASSURANCE DATA 
11 /25/91 

OPACITY 

Max. I Max. I Max. 
Stack I Stack I Opacity 

Opacity I Opacity I Box/Jamb 
Before I After I Interface 

Ignition : Ignition I 

OVEN NO. OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

1148 2515/25 20/10/25 25/5/20 23.3/6.7/23.3 

1151 • 40/-/- 40/-/- 40/-1- 40/--/--

1153 20/10110 15/10/10 10/10/15 15/10/11.7 

1149 15/5/5 10/10/10 15/5/10 13.3/6.7/8.3 

1172 20/10,10 15/15/10 15/10/10 16.7/11.7/10 

AVERAGE 24/7.5/12.5 20/11.2/13.8 2117.5/13.8 21.7/8.8/13.3 

CUMULATIVE TIME OF EMISSIONS 

Seconds I Seconds 
During I During 
Push I Travel 

OVEN NO. OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

1148 60/40 66/43 67/40 64.3/41 

1151 71/203 751200 74/200 73.3/201 

1153 107/85 110/85 109/83 108.7/84.3 

1149 108/149 79/152 901150 92.3/150.3 

1172 91/165 83/175 90/170 88/170 

AVERAGE 87.4/128.4 82.6/131 86/128.6 85.3/129.33 

• Note: On push 1151, no ignition of the stack occurred and steam 
interference prevented readings at the box(iamb interface. 
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TABLE 3-4 

PUSHSIDE PUSHING EMISSION QUALITY ASSURANCE DATA 
CONVENTIONAL PUSHING EMISSION CONTROL - 7/29/91 

Cum. I Max. 
Time of , Opacity 

Emissions : % 

OVEN NO. OBSERVER 1 

1242 20120 

1262 24/65 

1272 124/30 

1168 37/40 

1214 105/60 

AVERAGE 62.0/43.0 

OBSERVER 2 

20/25 

20/55 

122/30 

40/45 

110/50 

62.4/41.0 

TABLE 3-5 

OBSERVER 3 AVERAGE 

20/25 20.0/23.3 

20/55 21.3/58.3 

122/30 122.7/30.0 

40/45 39.0/43.3 

110/50 108.3/53.3 

62.4i41.0 62.3/41.7 

TOPSIDE PUSHING EMISSION QUALITY ASSURANCE DATA 
CONVENTIONAL PUSHING EMISSION CONTROL - 7!31/91 

Cum. I Max. 
Time of · Opacity 

Emissions I % 

OVEN NO. OBSERVER 1 

1222 50/95 

1232 35/15 

1242 42/15 

1262 27/15 

1272 58/15 

AVl;:RAGE 42.4/31.0 

OBSERVER 2 

52/90 

46/15 

20/45 

22/15 

55/20 

39.0/37.0 

OBSERVER 3 AVERAGE 

52/90 51.3/91.7 

45/15 42.0/15.0 

40/20 34.0/26.7 

25/15 24.7/15.0 

58/15 57.0/16.7 

44.0/31.0 41.8/33.0 
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TABLE 3-6 

DISCHARGE AND HANDLING EMISSION QUALITY ASSURANCE DATA 
CONVENTIONAL PUSHING EMISSION CONTROL - 7/29/91 

Cum. I Max. 
Time of I Opacity 

Emissions: % 

TIME OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

11:54am 10/8 10/10 7/10 9.0/9.3 

12:04 10/5 10/5 8/5 9.3/5.0 

12:32 010 0/0 0/0 0.0/0.0 

12:50 010 0/0 0/0 0.0/0.0 

13:09 22/5 22/5 11115 18.3/8.3 

AVERAGE 8.413.6 8.4/4.0 5.2/6.0 7.3/4.5 

TABLE 3·7 

DISCHARGE AND HANDLING EMISSION QUALITY ASSURANCE DATA 
KIDC PUSHING EMISSION CONTROL - 11/25/91 

Cum. I Max. 
Time ot 1 Opacity 

Emissions, % 

TIME OBSERVER 1 OBSERVER 2 OBSERVER 3 AVERAGE 

12:55pm 23/5 20/5 25/5 22.7/5.0 

13:51 11/5 15/5 15/5 13.7/5.0 

14:13 5/5 0/0 010 1.7/1.7 

AVERAGE 13.0/5.0 11.7/3.3 13.3/3.3 12.7/3.9 
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TABLE 3~ 

DOOR OBSERVATION QUALITY ASSURANCE DATA 
AUGUST 11 1991 

NUMBER OF DOOR LEAKS OBSERVED 

Door Type Observer 1 

Battety No. 11 

Pushside 10 

Cokeside 9 

Chuck 4 

Battety No. 12 

Pushside 5 

Cokeside 14 

Chuck 

Total 43 

Observer 2 

9 

10 

3 

5 

15 

1 

43 

Observer 3 Average 

10 

9 

3 

9.7 

9.3 

3.3 

5 

15 

43 

5.0 

14.7 

1.0 

43 

13 



Modifications to the original test plan occurred in a number of areas. The first was a change 
in the sampling location of the quench waters. The original sampling plan called for samples to 
be obtained of the return water to tne quench pit following the quench. This was changed on 
August 29, 1991 to the water feed to the quench sprays during quench. In addition, a change was 
made to the analytical procedure tor TDS analysis on October 4. This change involved running 
the analysis at 103-105cF vs. 18CfC. These changes were made following the recommendations 
of J. Jeffery of Alliance Corp. (See report in Appendix E). 

The number of samples obtained was reduced due to the shortened duration of the testing 
program. In addition, water samples from the KIDC recirculated water system were not obtained 
so that efforts could be focused on other testing activities. The make-up water to this system was 
sampled on three occasions, however, to ensure that its quality was essentially the same as that 
used in the conventional quenching process. 

3.3.3 Quality Assurance of Coke Quality Data 

All of the coke physical and proximate testing was performed in accordance witt, the ASTM 
standards provided in the original sampling and testing program. This testing was performed by 
the Sparrows Point Plant Laboratory. The testing of Coke Reactivity Index (CRI) and Coke 
Strength after Reaction (CSR) was performed by Hampton Roads Testing Lab. Sampling 
followed the plant key variable standard operating procedures {KVSOP) provided in the original 
test plan. 

Additional samples were submitted to Consol Coal Company In Library, PA. The purpose 
of tnis testing was to assure that the physical and chemical test results obtained at the Sparrows 
Point Laboratory were repeatable and accurate when compared to another facility. The results 
of this testing are presented in Appendix G. Table 3-9 presents a comparison of Consol Coal 
Company test results with results obtained from the Sparrows Point Laboratory during tt,e same 
time period. It should be noted that these are not split samples and would therefore, include 
variability from different samples and possibly different ovens. 

Physical differences observed between the two coke populations could be partially due to 
differences in the matenal handling systems. The KIDC coke was discharged into a receive 
station which was designed to handle higher production levels than were experienced during the 
demonstration. As a result, the KIOC coke experienced a free lull of approximately 30 ft. Other 
differences such as the collection of breeze (i.e., - ~12") by the KIDC system which are not 
normally collected or are washed out in the conventional pushing and quenching operation may 
have also affected the results of the data obtained. 
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TABLE 3-9 

COMPARISON OF COKE ANALYSIS BY I ABORATORY 

CONVENTIONAL COKE 

Laboratorv Moi§ture 
Volatile 
Matter Ash ..§_ Stability Hardness CAI CSR 

Sparrows Point 
Ave. of 2 Analyses 
10/28/91 

1.67 0.65 8.15 0.56 60.0 686 

Hampton Roads 
Ave. of 2 Analyses 
10/27 & 10.'29 

24.9 63.0 

Consol Coal 
One Analysis 
10128191 

7.2 1.06 8.74 0.57 60.0 67.2 29.3 52.4 

Absolute Difference 5.53 0.41 0.59 0.01 o.o 1.4 4.4 10.6 

KIDC COKE 

Laboratory Moisture 
Volatile 
Matter Ash ..§_ Stability Hardness CAI CSR 

Sparrows Point 
Ave. ol 2 Analyses 
10/29191 

0.52 0.37 8.03 0.55 64.0 69.2 

Hampton Roads 
Ave. of 2 Analyses 
10/29/91 

25.0 63.8 

Consol Coal 
Ave. of 5 Analyses 
1Oi28 & 10!29 

0.5 110 8.90 0.58 63.1 68.6 25.9 62.0 

Absolute DiHerence 0.02 0.73 0.87 0.03 0.9 0.6 0.9 1.8 
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3.3.4 Quality Assurance of Area Monitoring 

Area Monitoring was performed to determine the concentrations of a number of air 
contaminants in the area around the cokeslde bench of the coke ovens. This sampling was 
performed by industrial hygiene methods over eight hour periods. 

In order to evaluate the accuracy and precision of these methods. side-by-side samples were 
obtained on four occasions to evaluate the variability of the results during the same time period. 
The results of these side-by-side tests are presented in Table 3-1 O and show a high degree of 
variability. Samples were also obtained at some distance upwind of the coke ovens in order to 
determine to what extent ambient levels of the air contaminants might effect the results obtained 
at the coke oven operation. The results of this testing are given In Appendix D and show that 
ambient levels of particulates and Benzene Soluble Organics (BSO) are below the detection limits 
of the method used. All laboratory analyses were performed by American Medical Laboratories, 
Inc. Documentation on their quality assurance program is included in Appendix L. 

A GC/MS identification scan was performed on three (3) samples. These samples were 
obtained by adsorption onto Carbotrap 300 tubes over periods of 5. 1 O. and 15 minutes. These 
samples were obtained side-by-side with the same starting time. The pump utilized for sampling 
was calibrated just prior to use to give a sampling rate of 175 mVmin. The GC/MS used for the 
analysis of the samples is calibrated daily by American Medical Laboratories, Inc. The calibration 
is performed using the GC/MS autotune function and a perflourotribulylamine standard. 

3.3.5 Quality Assurance of Kress Box Gas Sampling 

A report and description of the QA/QC procedures utilized by Keystone Environmental 
Resources, Inc. in the performance of the Kress box sampling is included in Appendix L. Some 
of the procedures utilized included: 

• Sorbent Traps in Series 
• Field Blanks 
• Surrogates Added to Extracts 
• A schedule for Concurrent Calibration 
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TABLE 3-10 

CONVENTIONAL PUSHING COKE OVEN AREA SAMPLE QA 

5/13/91 

5/13/91 

Difference 

7/31/91 

7/31/91 

Difference 

8/01/91 

8/01/91 

Difference 

9/13/91 

9/13/91 

Difference 

Average Cone. 

Ave. Difference 

TOTAL PARTICULATE MATTER 
(MG/M3) 

13.90 

8.22 

5.68 

22.35 

16.66 

5.69 

7.64 

3.76 

3.88 

5.68 

8.23 

2.55 

10.80 

4.45 

BENZENE SOLUBLE ORGANICS 
(MG/M3) 

5.44 

5.00 

0.44 

1.10 

0.84 

0.26 

1.28 

1.67 

0.39 

0.90 

1.11 

0.21 

2.17 

0.32 
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4.0 TEST PROGRAM RESULTS 

4.1 Environmental Observations 

Visible emission observations {VEO) were performed to compare the emission levels during 
the pushing operation of the KIDC system versus the conventional pushing systems. The VEO 
readings were performed in accordance with EPA Methoa 9 to determine the maximum opacity 
dunng the push and in accordance with EPA Method 22 to determine the total duration of visible 
emissions. All observers were properly trained and certified in opacity readings by Method 9. 
These observations were performed from three locations: the cokeside yard, the topside of the 
battery, and the pusherside of the battery. A summary table of the results of all VEOs performed 
as part ot this demonstration is given in Appendix A and B. In addition to the VEOs, video tapes 
of conventional and KI0C pushes were recorded as described in the original test plan for EPA. 
Copies of these video tapes have been provided to EPA under a separate cover. 

4.1.1 Cokeside Pushing Emission Observations 

Summary tables presented in Appendix A show the averages and standard deviations of 
opacity readings performed for ooth the conventional pushing operation and the KIDC system. 
As shown, these data indicate a substantial reduction in visible emissions with the KIDC vs. the 
conventional controls typically utilized by Sparrows Point. 

The observations from the cokeside yard were initiated at the movement of the coke mass 
and ended with the start of the quenching cycle or for the Kl DC system with the placement of the 
box into the cooling rack. Emissions which may have resulted from removal of the door and 
before the movement of the coke mass were not observed as they were uncontrolled for both the 
conventional and the KIDC systems. 

In many cases. the readings trom the coke side yard did not conform precisely to the 
requirement of EPA Method 9 which calls for the sun angle to be within a 140° sector behind the 
observer. This was unavoldable because of the orientation of the batteries in the east to west 
direction with the coke side yard on the north side of the battery. The observers were aware ot 
this problem, however, and positioned themselves in a way which minimized the impact from sun 
angle. This problem existed for both the conventional and KIDC observations so any bias in the 
readings from sun angle would be reflected in both sets of readings. Valid comparisons between 
the two sets of readings can therefore be made. In addition, the considerable amount of steam 
generated during the conventional pushing operation from the dust suppression sprays on the 
Shenango control car made opacity readings difficult at times. The opacity readers were aware 
of this problem and attempted to perform readings either after the steam dissipated or in areas 
where steam was not evident. 

Steam interference was less of a problem with the KI0C system, but readings at the box to 
jamb interface were difficult at times due to steam from the non-contact cooling water cascading 
over the box surface. 

As a result of the condition of Battery No. 11 during the demonstration many ot the pushes 
observed would be considered "green•. This means that portions of the coke were not fully 
carbonized and resulted in coke from certain areas of the oven (eg. the ends) being higher In 
volatile matter than is sometimes achieved. This may have resulted in higher opacity readings 
for both the conventional and KIDC pushing operations than would be expected from "non-green" 
pushes. 
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4.1. 1.1 Conventional Control System 

The VEO data for the conventional systems show a maximum average opacity of 69 percent 
overall during the push and 32.1 percent overall during travel with standard deviations of 28.7 and 
24.4 respectively. The cumulative time of visible emissions for the conventional systems shows 
an average of 71.6 sec. during pushing and 46.9 sec. during travel to the quench tower. 

4.1.1.2 KIDC System 

The VEO readings of the KIDC system show emissions from the box flare stack both before 
and after ignition and at the box to Jamb interface. The overall maximum average opacity levels 
for these areas were 20.4, 12.2. and 9.1 percent respectively. The standard deviation of these 
emission levels are 10.6, 6.9, and 5.9 percent respectively. The cumulative time of emissions 
indicates an average of 72.1 seconds during the pushing cycle and 120.6 seconds during the 
travel cycle. The longer cumulative time of emissions during travel for the KIDC system vs. the 
conventional system does not necessarily indicate an increase in the total particulate emissions 
for the KIDC system because of the significantly reduced magnitude of the emissions. The longer 
emission time is primarily due to long travel times caused by low carrier speeds during the 
demonstration. Significant increases in travel speed projected by Kress Corporation tor future 
testing would reduce these emissions. Table 4-1 shows a comparison of the average VEO 
results for the conventional and KIDC pushing emission control systems. A Student T-test 
comparison of the maximum opacity during the push tor the conventional system vs. the 
maximum opacity from the KIDC flare stack before ignition shows that emission levels from the 
KIDC system are statistically less. The results of this T-test analysis can be found in Appendix 
A. 

After ignition of the flare stack and during travel to the coke receiver station, there are visible 
emissions from the flare stack on the KIDC box. These emissions averaged 12.2%. While these 
emissions are not directly comparable. they are substantially less than the average maximum 
opacity of travel emissions from the conventional systems of 32.1%. Student T-test results 
provided in Appendix A show the difference between these emission levels to be statistically 
significant. 

Burning was often noted from seals at the box door. This burning often continued for an 
hour or so while the box was in the cooling rack. This burning was not, however, a source of 
visible emissions. 

4.1.1.3 Relative Mass of Pushing Emissions 

The KI0C system clearly produces substantially less emissions than the conventional 
systems. It was not possible to quantify the total mass of the pushing emissions, but as shown 
on the video tapes the mass of the emissions from the KI0C system was substantially less than 
that of the conventional pushing emission control systems observed. 

Pushing emission increases from the topside and pushside of the battery from the use of the 
KIDC system are minimal when compared with the large reduction In cokeside emissions. In 
addition, the elimination of quenching emissions trom the use of the KIDC system clearly offsets 
any increase in emissions from discharge and handling. Overall, the KIDC system substantially 
reduced emissions versus the conventional controls typically used on Sparrows Point No. 1 1 and 
12 batteries. 
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4. 1 .2 Topside Observations 

The topside VEO readings concentrated on emissions which emanated from charging pons 
and standpipes as a result of the movement of the coke mass through the oven on pushing. The 
inherent sun angle problem with the cokeside readings was not a problem for the topside 
readings. Table 4-2 summarizes the average data for these observations. 

These data show that both the conventional and the KIDC systems result in considerable 
visible emissions from the topside of the battery. The average maximum opacity levels for the 
conventional systems were 48.3% and 43.6% for the Shenango and Chemico control cars 
respectively. The KIOC system had an average maximum opacity level of 80.5%. These 
differences are statistically different when a Student T-test is applied at a 99% confidence level. 
The conventional reading included observations from both No. 11 and No. 12 batteries which 
when analyzed by battery show no statistical difference. The results of these T-test analyses can 
be found in Appendix B. 

The cumulative time of visible emissions from the topside averaged 51.8 seconds and 54.2 
seconds for the Shenango and Chemico control cars respectively. The cumulative time of visible 
emissions from the topside for the KIDC system averaged 73.0 seconds. 

4.1.3 Pushcrside Emissions 

The pusherside VEO readings concentrated on emissions which emanated from the door 
area of the oven being pushed as the pusher ram was extended into the oven and withdrawn. 
These readings were performed in accordance with methods 9 and 22. Generally, no problems 
were noted in following these methods with regard to sun angle or steam interference. Table 4-3 
shows the average results of these observations. 

VEO levels in this area appear to be somewhat higher for the KIOC systems versus the 
conventional pushing operation. The average maximum opacities observed for the conventional 
systems were 53.0% and 45.1% for the Shenango and Chemico control cars respectively. The 
KIDC system had an average maximum opacity level of 61.9%. This shows a statistical 
difference between the conventional and KIDC systems when a Student T-test is applied at a 
99% confidence level. The conventional readings include observations from both 11 and 12 
batteries. An analysis of these readings by battery show average maximum opacity levels of 
52.8% and 50.7% for No. 11 and No. 12 batteries respectively. This indicates no statistical 
difference between the readings on the two batteries when a T-test is applied. The results of 
these T-test analyses can be found in Appendix B. 
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TABLE 4-1 

COMPARISON OF VISIBLE EMISSION OBSERVATIONS FOR 
PUSHING EMISSION CONTROL SYSTEMS 

{Average Readings) 

Operation Shenango Car Chemico Car 

Pushing - Ave. Max.% Opacity 69.5% 67.6% 

Jamb Interface NA NA 

Flare Stack 
Before Ignition NA NA 
After Ignition and Travel NA NA 

Travel - Ave. Max.% Opacity 33.1% 29.0% 

Cumulative Time of Emissions-sec. 

Pushing 74.7 61.9 

Travel 46.7 47.5 

Relative Quantity of Emissions Large Large 
(Engineering Judgement)" 

NA • Not Applicable 

• Observation of video tapes will provide the reader with a better 
comparison of the relative magnitude of the quality of emissions 
released by the respective pushing emission control systems. 

KIDC 

NA 

9.1% 

20.4% 
12.2'%, 

NA 

72.1 

120.6 

Small 
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TABLE 4-2 

COMPARISON OF TOPSIDE VISIBLE EMISSION OBSERVATIONS FOR* 
PUSHING EMISSION CONTROL SYSTEMS 

(Average Readings) 

Operation Shenango Car Chemico Car 

Pushing - Ave. Max.% Opacity 48.3% 43.6% 80.5% 

Cumulative Time of Emissions-sec. 51.8 54.2 73.0 

TABLE 4-3 

COMPARISON OF PUSHERSIDE VISIBLE EMISSION OBSERVATIONS FOR* 
PUSHING EMISSION CONTROL SYSTEMS 

(Average Readings) 

Operation Shenango Car Chemico Car 

Pushing - Ave. Max. % Opacity 53.0% 45.1% 61.9% 

Cumulative Time of Emissions-sec. 57.3 57.7 59.0 

Note: These emissions are small compared to conventional 
controlled cokeside emissions. 
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The average cumulative times of emissions for the conventional systems were 57 .3 seconds 
and 57.7 seconds tor the Shenango and Chemico control cars respectively. The KIDC system 
had an average cumulative time of emissions of 59.0 seconds. This shows no statistical 
difference between the conventional and KIDC systems when a Student T-test is applied at a 
99% confidence level. The conventional reading included observations from both No. 11 and No. 
12 batteries. An analysis of these readings by battery shows an average cumulative time of 
emissions of 58.2 seconds and 56.9 seconds for No.11 and No. 12 batteries respectively. This 
indicates no statistical difference between the readings on the two batteries. The results of these 
T-test analyses can be found in Appendix B. 

4.1.4 Discharge Emissions 

VEO readings of the coke discharge and handling operation were recorded for both the 
conventional and KIDC systems. All reading were performed in accordance with EPA Methods 
9 and 22. In some instances, the observers were unable to locate themselves so that the sun 
was in the required location at their back, and steam interterence made readings of these 
emissions difficult at times. The observers were aware of these difficulties, however, and 
attempted to minimize these etfects. Table 4-4 shows the average results of these observations. 

The average maximum opacity of emissions for the conventional systems were 2.4% and 
0.0% for October and November respectively. The KIDC system had an average maximum 
opacity level of 15. 7% and 9.0% for October and November respectively. These readings indicate 
somewhat higher emission levels for the KIDC system vs. the conventional system. The overall 
average maximum opacity for the conventional system on discharge to the wharf was 1.6%. This 
compares to an overall average maximum opacity for the KIDC system of 13.1 %. These 
differences are statistically different when a Student T-test is applied at a 99% confidence level. 
The results of this T-test analysis can be found in Appendix B. 

The average cumulative time of emissions for the conventional systems was 4.5 seconds 
and 0.0 seconds for October and November respectively. The KIDC system had an average 
cumulative time of emissions of 66.5 seconds and 29.2 seconds for October and November 
respectively. These readings indicate an increase in the duration of emissions for the KIDC 
system vs. the conventional. 

These readings indicate that the emissions levels for the discharge of coke for the 
conventional pushing operation were minor. For the KIDC system. however. these emissions 
were significant at times. Although a water curtain is used to suppress emissions from this 
operation, other factors such as the temperature of the coke in the box can significantly affect the 
performance of this system. When coke at a measured temperature of greater than 500°F is 
discharged into the receiving station, water sprays are triggered to cool the coke. This 
temperature is measured by two lrcon temperature sensors mounted after the coke receiving 
hopper (see Section 11.0). These sensors were calibrated by the manufacturer on 
October 2. 1992. A report of this calibration is included in Appendix K. This is done to protect 
the hopper and the transfer belts from too high a temperature. The discharge of cool coke into 
the receiving station could result in significantly reduced emission levels from this operation. 
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TABLE 4-4 

COMPARISON OF VISIBLE EMISSION OBSERVATIONS FOR" 
COKE DISCHARGE AND HANDLING OPERATIONS 

Conventional 

Ave. Max. % Opacity 

October 2.4'% 15.7% 

November 0.0% 9.0% 

Cumulative Time of Emissions - sec. 

October 4.5 66.5 

November 0.0 29.2 

• Note: These emissions are small compared to conventional controlled 
cokeside emissions. 

4.1 .5 Door Emissions 

Daily monitoring of coke oven doors emissions were conducted on battery No. 11 throughout 
1991. These observations were conducted in accordance with the state of Maryland door 
observation procedure. This procedure is very similar to the EPA proposed Method 109. The 
state method differs from the EPA method in that jamb leaks are excluded from the percent 
leaking door calculations, and three doors (cokeslde. pushslde. and chuck) are counted per oven. 

The original reasoning for including this type of information as part of the initial sampling and 
testing program for the KIDC project was to evaluate any impacts on door emissions which might 
have resulted from the change in operation. The changes which might have been anticipated 
could have resulted from a number of factors as follows: 

• Jamb damage from the pressing of the KIDC box against the jamb . 

• Door damage from improper spotting or handling in the extraction or replacement 
process. 

• Improved door performance from operation of the automatic door and }amb cleaners . 

The KIDC door extractor removed and cleaned a total of 139 doors during the 
demonstration. The KIDC jamb cleaner was not operational during the demonstration. The short 
duration of the testing period along with the limited number of pushes taken by the KIDC system 
during the demonstration prevented any reasonable conclusion from being made with respect to 
the impact of the KIDC system on door performance. These data have been included for Battery 
Nos. 11 and 12 for all ol 1991 in Appendix M. 
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4.2 KIDC Box Gas Sampling 

Sampling and analysis of the gases contained within a KIDC box was performed by 
Keystone Environmental Resources, Inc. on October 30, 1991. The purpose of this testing was 
to provide both a qualitative and quantitative analysis of the gases whieh are held within the Kl De 
box at the start and the end ot the cooling cycle. Analysis for a number of volatile and 
semi-volatile compounds were performed including a library scan to identify the most prominent 
components. Three tests were performed during two cooling cycles. The sampling took place 
at five minutes and at two hours into the cooling cycle. A report from Keystone Environmental 
Resources, Inc. which details the methods and results of this testing is provided in Appendix C. 

The results of these analyses show that volatile organic compound (VOC) concentrations 
are extremely low for the gases held within the box. The semi-volatile compounds (SVOes) 
Investigated inciuded three groups: potynuclear aromatic hydrocarbons (PAHs); phenols and 
cresols; and phthalates. Many of the targeted PAHs were found above the detection level but at 
very low levels. The analysis for phenols and cresols indicated the presence of two out of the 
six targeted compounds. None of the targeted phthalate compounds were found above detection 
levels. Table 4-5 presents a list of all of the targeted compounds with an indication of those 
compounds found in concentrations equal to or greater than the detection level in at least one ot 
the three tests. In addition to the analysis performed for the specific targeted compounds, 
identification scans were run to determine the presence ol other compounds. A listing of the 
compounds found from these scans is presented in Table 4-6. 

The coke produced on No. 11 battery during this testing although generally of good quality 
by industry standards tor blast furnace performance would have been considered "green". This 
means that portions of the coke were not fully carbonized and resulted in coke from certain areas 
of the oven (e.g. the ends) being higher in volatile matter than is sometimes achieved. The voe 
and SVOC levels found in this testing would, therefore, be higher than what would be expected 
from a typical push of non-green coke. In addition, the burning which occurs during the 
conventional pushing operation until the start of quench destructs many of these constituents as 
they are evolved. These results should, therefore, not be taken as an indication of voe and 
SVOC emissions from a conventional pushing operation. 

The KIDC system incorporates a flare which ignites emissions from the box as it receives 
coke from the oven and during travel to the cooling station. Once the box is placed in the cooling 
station, the flare stack is closed off and gases are contained within the box. The voe and 
SVOC's would, therefore, not be emitted from the KIDC system al the levels measured during the 
testing. 
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TABLE 4-5 

KIDC BOX SAMPLING TARGETED COMPOUNDS 

Volatile Organic Compounds 

Acrylonitrile - ND 
• Benzene 

Chloroform - ND 
• 2,4-Dinitrotoluene 

2,6-Dinitrotoluene - ND 
• Ethyl Benzene 

lsophorone - ND 
Styrene - ND 
Toluene - ND 

• m/p-Xylene 
a-Xylene - ND 

Semi-Volatile Organic Compounds 
(Phenols and Cresols) 

• 2.4-Dimethylphenol 
4,6-Dinitro-o-Cresol - ND 
Parachlorometacresol - ND 
Pentachlorophenol - ND 

• Phenol 
2.4.6-Trichlorophenol - ND 

Semi-Volatile Organic Compounds 
(Polynuclear Aromatic Hydrocarbons) 

• Acenaphthene 
• Acenaphthylene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)tluoranthene 
• Benzo(k)ftuoranthene 
• Benzo(g,h,i)perylene 
• Carbazole 
• Chrysene 
• Dibenzo(a,h)anthracene 
• Fluoranthene 
• Fluorene 
• lndeno(1,2,3-c,d)pyrene 
• Naphthalene 
• Phenanthrene 
• Pyrene 

Semi-Volatile Organic Compounds 
(Phthalates) 

Bis{2-ethylhexyl)phthalate - ND 
Butyl Benzyl Phthalate - ND 
Di-n-Butyl Phthalate · ND 
Di-n-Octyl-Phthalate - ND 
Diethyl Phthalale • ND 
Dimethyl Phthalate - ND 

• Compounds found at/or above detection levels in at least one test. 

ND - Not detected 
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TABLE 4-6 

COMPOUNDS FOUND IN IDENTIFICATION SCAN 
OF KIDC BOX SAMPLES 

Semi-Volatile Organic Compounds 
(Polynuclear Aromatic Hydrocarbons 

Volatile Organic Compounds and Other Compounds) 

1, 1-Dibromo-2-Chloro-2-Fluoro Benothiopene 
-Cyclopropane Dibenzofuran 

Carbon Monoxide Dimethyl naphthalene 
Ethyl Benzene Dimethylphenol 
m/p Xylene 1 H-lndene 
2,4-0initrotoluene Methylnaphthalene 
2-(2-{Ethenyloxy)Ethonxy)-Ethanol Methylphenol 
2,4-lmidazolidinedione Phenol 
n-Methyl-1-Octanamine Styrene 
Benzene Thiopene 
1,3-Dioxolane-2-Methanol Unknown Aliphatic Hydrocarbon 
1.1-Oxybis(2-Ethoxy)-Ethane Unknown Aromatic Hydrocarbon 
Thieno(3,2-C)Pyridine Unknown Hydrocarbons 

Semi-Volatile Organic Compounds 
(Phenols, Cresols and Other Compounds) 

Benzonitrile 
Benzothiopene 
Dibenzothiopene 
Dimethyl naphthalene 
Ethylphenol 
1H-lndenc 
lsoquinoline 
Methyldibenzofuran 
Methylnaphthalene 
C14H10 Substituant Methyl 
C3 Substituant Phenol 
Trimethylphenol 
Unknown Aliphatic Hydrocarbon 
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4.3 Area Monitoring 

4.3.1 Samples for Total Nuisance Particulate and Benzene Soluble Organics 

Area monitoring of the ambient air quality in the area of the coke oven bench of battery Nos. 
11 & 12 was performed. Samples were obtained in accordance with personnel hygiene methods. 
The constituents sampled for were total nuisance particulate and the benzene soluble fraction of 
total particulate matter (BSFTPM). This constituent is also sometimes referred to as benzene 
soluble organics (BSO). These samples were obtained over an eight hour period in the area of 
the conventional coke oven door machine. This area was chosen because of its close proximity 
to the pushing operation. Each sample was converted to a time weighted average concentration 
(lWA). 

Sampling of the total nuisance particulate and BSO in the area of the KIDC carrier was 
performed in a similar manner to samples which were obtained for the background analysis. 
Some modifications to the general procedure needed to be made, however, to avoid biasing 
results due to significant non-production periods. For this reason, sampling was performed only 
during production periods and not over a full eight hour period. 

The results of these area monitoring studies are shown in Appendix D. It is emphasized that 
data from the background area monitoring tests and the KIDC area monitoring tests are not 
directly comparable because of the inherent differences in the sampling locations and methods. 
Laboratory analyses were performed by American Medical Laboratories, Inc. Documentation on 
their quality assurance program is included in Appendix L. 

4.3.2 GC/MS Identification Scan 

On October 9, 1992. three samples of gases in the area of the conventional coke oven door 
machine were obtained for an organics scan by GC/MS. Samples were adsorbed using a 
Carbotrap 300 tube over periods ot 5. 10, and 15 minutes. The sampling rate was set at 175 
ml/minute using the same personnel hygiene pumps used for the other area monitoring samples. 
The flow rate was calibrated just prior to sampling and the samples were obtained side by side 
with the same starting time for all three samples. The GCtMS is calibrated daily using the GC/MS 
autotune function and a perflourotributylamine standard. Table 4-7 indicates the compounds 
identified in the scans and the probability of a match. A report of analysis for this testing from 
American Medical Laboratories, Inc. is provided in Appendix D. 
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TABLE 4-7 

GC/MS IDENTIFIED COMPOUNDS FROM AREA SAMPLES 
COLLECTED FROM CONVENTIONAL COKE OVEN DOOR MACHINE 

Compound Probability of Match 

5 Minute Sample 

Hexane 91% 
Benzene 94% 
2,2,3,3-Tetramethyl Butane 74% 
Toluene 83% 

1 0 Minute Sample 

Benzene 95% 
Toluene 90% 
Xylene 95% 
Ethyl Benzene 76% 

15 Minute Sample 

Methylene Chloride 90% 
Hexane 78% 
Benzene 94% 

4.4 Quenching Emissions 

One of the environmental benefits of the KIDC system is the elimination of quench tower 
emissions. This testing program attempted to estimate the magnitude or the current quenching 
emissions from the operation of No. 11 & 12 batteries at Sparrows Point. A sampling program 
was undertaken to determine a number of the constituents in the quench water which might be 
evolved in the quenching process. 

4.4.1 Particulate Emissions 

In general, it has been shown that one of the most reliable indicators of total particulate 
emissions is the amount of total dissolved solids (TDS} in the quench water. With the assistance 
of EPA, a consultant (J. Jeffery) from Alliance Corp. was hired to evaluate the specific design of 
the quench tower utilized 1or the 11 & 12 battery quenching operation and to assess the potential 
emissions from them. This report is provided in Appendix E. 
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Based on previous testing at other steel mills which appear to have similar physical design 
characteristics as Sparrows Point's 11 & 12 battery quenching operation, an equation was 
developed by Alliance Corp. to provide a correlation between TDS and pounds of particulate 
emissions per ton of coal charged. This equation is presented below: 

E = 1.31 + 0.000144Y 
where: 

E = Particulate emissions in lbs. per ton of coal charged 
Y "' TDS (mg/I) 

The Sparrows Point quench tower is a cylindrical brick tower approximately 100 feet tall 
with a diameter of 16.5 feet. Approximately, 8450 gallons of water are sprayed on 1 O.4 tons of 
coke over a 47 second period. Baffles for the control of quenching emissions are installed at the 
discharge of the tower. These baffles are constructed of reinforced fiberglass and are spaced 
between 4 to 6 inches at an angle of 45 degrees. As reported by J. Jeffery of Alliance Corp., this 
design is estimated to be 50 to 60% efficient in the removal of particulate emissions. 

21 samples of quench and make-up waters were collected from March through 
November 1991. These analyses are presented in Appendix E. The high TDS levels indicated 
on March 19 and November 26 are believed to be the result of a cross connection of the quench 
water make-up line with an emergency salt water line which may have resulted in the leaking of 
salt water into the make-up water system. The make-up water is supplied by lhe plant industrial 
water system which originates from the treated effluent from Baltimore City's Back River municipal 
waste water treatment plant. This water is pumped to the Sparrows Point plant where it is 
chlorinated and distributed throughout the plant tor use as cooling and process water. 

Original sampling occurred at two points. The make-up water from a line just upstream of 
where the make-up water addition occurs. The initial quench water samples were obtained from 
the return waters attar the commence of the quenching cycle as it returns to the quench water 
reservoir where suspended solids are removed. 

At the request of J. Jeffery, the water sampling location was changed on August 29 to the 
water teed line just before the spray nozzles. This sampling location is believed to be the more 
representative ot the water which actually hits the coke and should therefore provide a better 
estimate of quench tower emissions when used with the equation given above. TDS analysis 
were performed in accordance with EPA Method 160.1 except that on August 29 the procedure 
was modified at the request ot J. Jeffery to be run at 103-105 F vs. 180 C as called for in the 
procedure. This change was made because prior lesting work on which the eQuation used to 
estimate emissions was based used this lower temperature. The average TDS level to be used 
In the above eQuation is tnerefore 988 mg/I based on the average of seven (7) samples obtained 
from August 29 to October 31, 1991. The sample on November 26 is excluded from this average 
because ot apparent salt water contamination of the system on this date which represents an 
abnormal operating condition. This yields an emission factor of 1.45 lbs per Ion of coal charged. 
This factor is higher than that reported in AP-42 for clean water quenching with baffle controls of 
0.54 lbs. per ton of coal charged. The factor developed specifically for the Sparrows Point 
quench tower should, however. more closely represent the actual emissions which could be offset 
from the use of the KIDC system. This factor would be specific to this installation and would have 
to be re-evaluated to be applied to other installations. 
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4.4.2 Quench Water TCLP Analysis 

Three separate Toxicity Characteristic Leaching Procedure (TCLP} tests were performed 
on samples obtained of both the quench waters and the makeup waters. A report of the results 
of these tests performed by Bethlehem Steel's Homer Research Laboratory is presented in 
Appendix E. These results indicate that this water does not demonstrate the toxicity 
charactenstics of a hazardous waste as defined by EPA. ln fact, the only constituents noted 
above the detection level were chloroform and 0, M&P Cresols. Chloroform is a contaminant 
found in many treated waters and is a disinfection by-product of the normal water supply 
disinfection chlorination process. This contaminant is one in the class of compounds known as 
trihalomethanes (THM). 
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5.0 COKE QUALITY & YIELD 

A major objective of the KIDC test program was to determine the quality and yield of the 
coke produced by the KIDC system and to compare these results to the coke produced by the 
conventional wet quenched process during the same time period. 

5.1 Coal Mix 

The types and mix of individual coals used for the cokemaking process are the most 
important criteria in the production of a high quality, consistent product. Bethlehem designs an 
overall coal blend to have a consistent content of sulfur, volatile matter. ash, and size. Individual 
coals are varied by type and percent of blend to attain a coal mix that meets this criteria for 
proper oven operation and coke quality. 

Individual coals used and the blend percentages have been evaluated to properly compare 
coke quality between conventionally quenched coke and that produced by the KIDC system. 
Baseline comparison data for the conventionally quenched coke began in January 1991. 

During 1991, the individual coals comprising the Sparrows Point blend was in two distinct 
periods; January - March was a consistent blend, April was a transition month and May - October 
was another consistent period. The coal mix percentage was altered slightly in November 1991 
as a result of the announced facility shutdown. The monthly blend mix percentages are shown 
in Appendix N. 

Tables and Graphs presented in Appendix N demonstrate the blended coal mix chemistry 
using monthly averages of daily samples taken from conveyor belt #17 located immediately prior 
to oven charging. 

Despite the two coal mix changes made in 1991, the coal blend chemistry remained 
consistent throughout the period. Coal mix bulk density and -1/8" coal size, major contributors 
to final coke quality, were especially well controlled throughout 1991. 

Coal quality is judged consistent for the comparative analysis of KIDC and conventionally 
quenched coke. Furthermore. since coke sample comparisons were made only for conventional 
and KIDC coke produced on the same day, any slight blend irregularities occurring on a day to 
day basis would be negated. 

5.2 Coke Quality 

Table 5-1 shows a summary comparison of the physical qualities of the KIDC coke samples 
taken during the test and the conventional coke (K-6) produced on both 11 & 12 batteries. 
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TABLE 5-1 

COMPARISON OF KIOC COKE WITH CONVENTIONALLY QUENCHED COKE 

Shatter 
Test 

~ ~ % < '/2" Moisture Slabt1ity Hardness BethAeact CAI CSA ~ 

KIDC COKE 

MEAN 21.5 88.5 1.5 1.4 62.8 69.1 13.7 25.7 60.9 2.7 

St. Dev. 12.2 10.4 1.6 '.1 1.4 '.3 1.9 2.0 3.5 0.5 

N 86 87 87 86 85 85 86 92 92 73 

CONV COKE 

MEAN 34.6 93.2 0.8 2.5 60.4 69.2 12.9 2s.s· 59.s· 2.2 

St. Dev. 7.0 5.3 0.5 1.8 0.9 1.0 1.3 2.2 4.1 0.2 

N 43 43 43 43 43 43 42 35 53 39 

KIDC COKE 
DIFFERENCE -13.10% ·4.70% 0.07% -1.10% 2.4 -0.1 0.8 -0.9 1.3 0.5 

T-test ANALYSIS 

T Value 7.7 3.4 3.7 3.5 12 0.5 2.9 2.14 1.9 8.3 

CONFIDENCE 99% 99% 99% 99% 99% NO DIFF. 99% 95% 90% 99% 

• Data from September, October, Novemoer - Blast F1.rnace Data. 
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In order to provide a valid comparative analysis. KIDC coke produced on specific days is 
compared only to conventional coke produced on the same specific day. All of the data for each 
populatlon Is compared using the Student's T-test analysis tor tile "difference between means" 
method. This value determines if the mean and standard deviation values ol the two populations 
are statistically different at a given confidence level. 

By using only the sample data for coke produced on the same day for the two groups It Is 
possible to minimize other operational factors such as coal mix. coking and pushing schedules 
that could also affect coke quality. 

The Student T values shown in Table 5· 1 demonstrates that the difference in mean values 
for each physical characteristic of the two populations are statistically significant at the indicated 
confidence level. 

The results of the comparative study are as follows: 

1. KIDC coke mean values for size are smaller for all values (% > 4", % > 2", and 
% < 1/2") than conventional coke at a 99% confidence level. 

2. KIDC coke contains 1.4% moisture compared to 2.5% moisture for the conventionally 
quenched coke produced at Battery Nos. 11 & 12. This is a 1 .1 % reduction in moisture 
(about a 50% reduction In moisture). It should be noted that the 2.5% moisture content 
of the conventionally quenched coke al Sparrows Point is lower than general industry 
averages which typically contain 3 to 8% moisture. Thus. KIDC coke would contain 
substantially less moisture than typical wet quenched coke. 

3. The stability of the KIDC processed coke averaged 62.8 compared lo 60.4 for the 
conventionally processed coke. This is an increase of 2.5 points or 4%. 

4. There is no statistical difference in the hardness of the coke between the two 
populations. KIDC coke averaged 69.1 and conventional coke averaged 69.2. 

5. KIDC coke, in the Bethlehem reactivity test. shows significantly higher values than 
conventional coke at a 99% confidence level. 

6. Coke reactivity index (CRI) and Coke strength after reaction (CSR) are statistically 
different for the populations but only at 95% and 90% confidence levels respectively. 
In these tests, the lower the value of CAI, the better. For CSR, the higher the value, the 
better. The KIDC coke shows a lower value for CRI and a higher value for CSR than 
the conventional coke. 

7. KIDC coke is more resistant than conventional coke to degradation due to material 
handling as measured by the Drop-Shatter test. 

The physical differences observed in the two coke populations does warrant some comment 
based on a specific difference in the coke handling systems of the KIDC coke and the 
conventional coke. During the design stage of the KIDC system, a coke receiver station was built 
to accommodate the discharge of coke from the cooling boxes when high production periods were 
reached. The coke was to discharge into the receiver, falling onto a large reservoir of previously 
pushed coke. During the trial. high production periods were not realized thus.causing the KIDC 
discharged coke to free fall approximately 30 feet without a cushion, into wear tile lined receiver. 
The conventional coke, in contrast, was not dropped any appreciable distance when it was loaded 
onto the wharf. 
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Another consideration is the inherent difference in the KIDC system which results in the 
collection of the coke breeze (i.e. -1/2"). On a well operated battery these breeze tosses can 
range from 4 to 10%. Some of the areas of breeze losses with the conventional system may 
have been reduced by the KlDC system include: 

Losses on the cokeside bench upon door removal and pushing. 

Burn-up losses during pushing and transport. 

Particulate releases during quenching. 

Losses due to water wash to the quench sump. 

Losses during transfer to the wharf. 

Losses due to shattering of incandescent coke during water quench. 

The considerable fall of the KIDC coke could explain the smaller size fraction observed in 
the samples. Previous work performed by the Bethlehem research lab showed that every drop 
coke receives, there rs a distinct reduction of coke size and a resultant increase in stability. As 
mentioned. this mechanical degradation could account for a portion of the increase in stability and 
better results in the shatter test exhibited by the KIDC coke samples. 

In addition to the summary results in Table 5-1, all of the individual data used for the analysis 
are presented in Appendix G. 

5.2.1 Quality Assurance of Coke Data 

In addition to the routine samples of the KIDC coke, samples were taken by Bethlehem 
research personnel and submitted to Consol Coal Company in Library, PA for testing. The 
purpose of this testing was to assure that the physical and chemical test results obtained at the 
Sparrows Point Laboratory were repeatable and accurate when compared to another tacility. The 
results of this testing are presented in Appendix G along with the other coke data. This data 
shows comparable results for alt coke properties tested with the results obtained at the Sparrows 
Point Laboratory and at the Hampton Roads Testing Labs where CAI and CSR testing was 
performed. 
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6.0 IMPACT OF KIDC COKE ON BLAST FURNACE OPERATIONS 

Bethlehem has developed a computer model which has been used successfully to evaluate 
the impact of various burden changes on blast furnace operations. This model is referred to as 
the Primary Facilities (BALWAX) model. It is used to predict the technical and economic benefits 
of using the KIDC coke in the blast furnace. A description of the BALWAX model is provided in 
Appendix H. The inputs to the BALWAX model include the results of the KIDC coke quality 
analysis presented in section 5. 

Some of the key baseline inputs and assumptions used in the BALWAX analysis in order to 
evaluate the impact on Sparrows Point's 'L' Blast Furnace are as follows: 

'L' Blast Furnace Production 9000 NTHM/day 
Coke Rate 860 LB/NTHM 
Oxygen Enrichment 1% 
Natural Gas 70 LBS/NTHM 

A report of the results of this BALWAX model study is presented in Appendix H. Asummary 
of the effects of the quality changes noted in the report are as follows: 

Moisture Effect 

• The decrease in the average coke moisture from 2.5% to 1.4% or an approximate one 
percentage point decrease in moisture could result in a reduction of the coke rate of 
7 lbs per net ton of hot metal (NTHM). This would permit an increase in the hot metal 
production of 73 NTHM/day if demand tor the hot metal Increased. It should be noted, 
however. that for the base case used in the model these benefits might not be realized 
due to a furnace top temperature high enough to drive off the additional moisture in the 
conventionally quenched coke. Higher coke moisture levels typically found in the 
industry of 3 to 8%, however, could result in a realization of these benefits. 

Stability Effect 

• The increase in coke stability from 60.4 to 62.8 or an increase of 2.4 points could be 
partially due to the excessive drop received by the KIDC coke which has a stabilizing 
effect A one point increase in stability is projected to give a decrease in the coke rate 
of 5 lbstNTHM and an increase in the wind volume of 1%. The increase in wind volume 
is the result of an increase in the porosity of the burden in the furnace which would allow 
more wind ta pass through. The combined effect of the decreased coke rate and the 
increase in wind volume could give a production gain of 146 NTHM/day if demand for 
production warranted. 

Size Effect 

• The decrease in coke size would tend to decrease the production capabilities of the 
furnace, but since the size difference experienced in this testing program are believed 
to have occurred from the specific coke handling characteristics of the system rather 
than from the process itself, these differences are not included as an effect on blast 
furnace performance. 
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Reactivity Effect 

• The conflicting results on the two reactivity tests which show an increase in the 
Bethlehem reactivity and a decrease in the Coke Reactivity Index (CAI) suggest that 
these changes may not be significant. Therefore, no change in this parameter is 
assumed in the model. 

The overall effect of a one percentage point decrease in coke moisture and a one point 
increase in stability would be to reduce annual coke consumption from 1,414,000 of net tons per 
year to 1,394,000 net tons per year. This is a decrease in total coke consumption of 20,000 net 
tons per year for a constant production rate of 9,000 tons of hot metal per day. 
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7.0 KIDC OPERATING COSTS 

The KIDC system did not operate in a sustained production mode. Thus. no reliable 
production cost data are available. For a fully operationally system, Bethlehem anticipated cost 
saving in the areas of: 

• Labor; 

• Improved coke quality with subsequent improvements in blast furnace performance; and 

• Increased coke yield . 

Anticipated savings would be site specific for each installation. 

The Kress Corp. did compile a detailed set of costs, for the period October 1, 1991 to 
November 26, 1992, for carrier and box maintenance costs. These data are presented in 
Appendix I. 

38 



8.0 KIDC BOXES 

The original estimate of KIDC operating costs included an assumption for the economic life 
of the boxes. This estimate assumed the life of each box to be about one year. Based on a 
production level for both Nos. 11 & 12 batteries of 132 pushes per day with 20 boxes, each box 
would have had to last approximately 2300 pushes. An attempt was made to verify this estimate 
by collecting box thickness data both before and alter the demonstration. However, because of 
the small number of pushes on each box and the unreliability of the data obtained. it Is not 
possible to make reliable estimates of erosionicorrosion effects on the box metal thickness. 

8.1 Erosion/Corrosion of Steel Plates 

KIOC box wear data was obtained with the use of an ultrasonic thickness gauge. Surface 
preparation consisted of scraping with a putty knife and/or a wire brush. A glycerin gel "couplant" 
supplied with the gauge was used to obtain reliable readings. In some cases. the surface pitting 
on the exterior required extensive sur1ace preparation with the scrapers to get a reading. In order 
to minimize any bias to the data, no grinder or emery cloth was used to prepare the surface. 

Initial readings were obtained on box Nos. 8 & 9 before any pushes had been accepted by 
these boxes. The intent of obtaining this information was to get initial readings to compare with 
readings after the boxes had been in service for an extended period of time. Boxes 8 and 9, 
however, did not receive enough pushes to reliably determine the extent of erosion and corrosion 
that could be expected on the boxes over an extended period of time. A summary Table in 
Appendix J presents the number of pushes accepted by each box along with erosion and 
corrosion that was measured. 

Original thickness readings were not obtained on any of the other boxes. Readings obtained 
at the conclusion ot the demonstration in the front and middle sections ot the box were compared 
with readings obtained at the back end of the box. Erosion and corrosion should have been 
minimal at the back of the box since the coke never penetrates into this region. The reliability 
of this data is limited, however, because of the broad range of the origlnal mill tolerances which 
were reported to be 0.240 to 0.290 inches. In addition, paint thicknesses measured were in the 
range of 0.006 to 0.008 inches. This paint generally pealed oft in the front and middle sections 
but remained intact at the tar end of the box. These factors all contribute to the poor reliability 
of the data obtained. 

All of the thickness readings taken are presented in Appendix J. A summary of the 
erosion/corrosion on each box was developed by taking the differences between the average 
thickness reading at the end of each box and the thickness at in the front and middle of the 
boxes. These readings show no correlation between the number of pushes on each box and the 
erosion,corrosion measured. This is illustrated graphically in Appendix J which shows the erosion 
and corrosion on each box vs. the number of pushes. No conclusion with respect to box life can 
therefore be made from this data. 
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8.2 Maintenance Observations 

Visual observation of the boxes following the demonstration showed the external pitting to 
be the worst on box #3 which logged the highest number of pushes, ninety (90). Other boxes 
also showed pitting but to a lesser degree than box #3. 

Operating experience with the boxes revealed that several boxes required exterior bracing 
to correct "hourglassing" in the center after a relatively few number of pushes. In addition. many 
of the boxes required replacement of the internal gas ductwork. These items along with the 
adjustment and replacement of seals at the funnel section would be routine maintenance items 
that could be expected. The funnel section is the open portion of the box which is aligned with 
the oven. This Is referred to as the "front" of the box and it is the first part of the box that the 
coke passes through as it is pushed from the oven. Other items performed during the 
demonstration such as changes to the spatula design were non-routine. The spatula is a ram 
inside the rear of the box which is activated by an arm outside of the box during the dump cycle 
and is used to assist in the removal of coke by pushing against the coke mass. A picture and 
diagram of the KIDC carrier and box is provided in a Kress Bulletin in Appendix I. Additional 
items which could not be evaluated due to the shortness of the test period, but might be expected 
to impact the box maintenance cost are: 

• Maintenance of box circulating fans 

• Replacement of box bottom plates 

• Periodic grit blasting and painting of box exteriors 

A listing ot all of the maintenance items performed on the boxes during the demonstration 
period which indicates items which would be considered to be routine has been provided by the 
Kress Corporation and is presented in Appendix 1. Also presented in Appendix I is a liSting of all 
maintenance performed on each box and the associated cost. 

8.3 KIDC Water System Treatment 

The KIDC cooling water system was not treated during the demonstration because of the 
limited operational time period anticipated. A report by Betz MetChem presented in Appendix J 
provides an analysis of the water during the demonstration. This report indicates that the system 
was running at 4.3 cycles of concentration which is higher than their recommended level of 3 
cycles. The recommendations of Betz MetChem tor treatment and the anticipated costs are also 
presented in Appendix J. The anticipated annual treatment cost tor this system was $28,000. 
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9.0 KIDC RELIABILITY 

The long term reliability of the KIDC system cannot be adequately projected from the short 
demonstration testing performed at Sparrows Point. Many of the maintenance items which 
needed to be addressed during the testing program were items which when corrected initially 
would not be expected to re-occur due to fundamental design corrections. Other maintenance 
items which might impact on the reliability of the carrier over the long term could not be evaluated 
in such a short time frame. A list of the maintenance items and the associated costs performed 
on both the carrier and the boxes during the demonstration testing is presented In Appendix I. 
This list also attempts to indicate which items are considered to be regular maintenance items. 
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10.0 KIDC CYCLE TIME 

The average cycle time for the KIDC system during the two month demonstration was 
derived from the push times recorded by the VEO readers. These data indicate an overall 
average of 27.75 minutes between pushes for the two month demonstration. On a monthly basis, 
the cycle times were 28.58 minutes and 21.36 minutes for October and November respectively. 
This compares to an average of 15.15 minutes for the conventional pushing systems over the 
same time period. On a monthly basis, the conventional cycle time was 18.06 minutes and 10.20 
minutes tor October and November respectively. It should be noted that these cycle times reflect 
the total time between pushes. This would include delays caused by coke oven operations on 
occasion. In addition, these cycle times in some instances are influenced by removal of the coke 
oven door by Bethlehem's door machine, and the use of an empty box from the cooling rack 
without having to unload. The KIDC carrier never achieved operation in its fully automated mode 
and as a result the average cycle time observed was longer than originally anticipated. In 
addition, significant increases in the travel speed of the carrier projected by Kress Corporation 
for future testing could reduce average cycle times further. 

For analysis, all cycle times greater than one hour were eliminated from the data set as 
these times could include down time due to the scheduling of production or extended 
maintenance delays. Table 10.1 presents a summary of the cycle times for the KIDC system and 
the conventional pushing systems. These data are also presented graphically in Figure 10.2. 

TABLE 10-1 

CYCLE TIMES FOR THE KIDC AND CONVENTIONAL PUSHING SYSTEMS 

OCTOBER NOVEMBER OVERALL 

KIDC 

AVERAGE 28.58 21.36 24.75 
(MINUTES) 

STANDARD 7.34 6.43 7.74 
DEVIATION 

CONVENTIONAL 

AVERAGE 18.06 10.20 15.15 
(MINUTES) 

STANDARD 11 .01 3.43 9.68 
DEVIATION 
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Figure 10-2 
Average Time Between Push Comparison 

Kress and Conventional Pushes 
Sparrows Point 11 & 12 Battery 
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11.0 COOLING TIMES 

A satisfactory cooling time is established by the temperature of the coke when unloaded. 
The temperature standard established by Bethlehem to ensure the protection of related 
processing equipment was 400 F. The specific process equipment of concern are the conveyor 
belts which are used to move the coke from the receiving coke hopper to the blast furnace. 
These belts are rubber which when exposed to excessive temperatures will melt resulting In 
premature failure. It has also been found that coke if not cooled sufficiently when left in a pile 
or in a hopper will reignite. 

The temperature of the coke was measured by two lrcon temperature sensors which were 
mounted after the receiving coke hopper. The sensor noted as FS-1 indicates the temperature 
of the coke at the bottom of the K-6A conveyor belt which is the first point that the coke contacts 
after being discharged from the coke receiving hopper vibrating feeder. The sensor noted as 
FS-2 indicates the temperature of the coke at the tail end of the K-6A belt just before the belt 
water sprays. These sensors were calibrated by the manufacturer on October 2, 1991, and a 
report of that calibration is included in Appendix K. All available strip chart recordings showing 
the temperature vs. time for various pushes are provided in Appendix K. Table 11 ·1 shows the 
cooling times and the estimated peak and average temperatures from each ot the charts. A plot 
of the overall estimated average temperatures vs. cooling time is shown in Figure 11-2. The 
temperature used for this plot is the average of FS-1 and FS-2 taken from Table tl-1. For 
graphical purposes. all average temperatures which were >600 For <250 Fare presented as 600 
and 250 F respectively. In addition, all data which indicated overnight cooling was assumed to 
have cooled for 20 hours. FS-1 temperature readings are in general higher than the readings 
from FS-2 because ot the location at which the readings are made. This suggests that rapid 
cooling ot the coke is occurring as it is run out onto the conveyor belt. 

From this data. it appears that a cooling time of approximately 4.5 hours would be required 
to achieve an average temperature of 400 F. A longer time period would be required to achieve 
Bethlehem's internally accepted standard of 90%, ot the coke less than 400 F and a maximum 
temperature of 550 F. 

The greenness of the coke experienced during the demonstration is not believed to have 
adversely affected the KIDC cooling times. but in the absence of comparative test data. no 
conclusion can be made as to the impact, if any, this might have had on the cooling operation. 

Surface pyrometer temperatures of the coke were taken in addition to the temperatures 
obtained from the sensors mounted after the receiving hopper. These temperatures were in 
general considerably lower. The reasons for this difference were never fully explained but may 
have been partially due to the rapid surface cooling of the individual coke pieces once removed 
from the coke pile. These data have not been included in this report due to questions regarding 
the quality and representativeness of the data. 

11 .1 Three-Dimensional Heat Transfer Modeling 

Heat transfer modeling was performed to provide an indication ot the theoretical cooling 
times required to cool the coke mass within the KIDC box. The results of this modeling indicate 
that an average temperature ot 400°F can be achieved after about six hours of cooling. A 
discussion of the methods used in this modeling and the results are provided in Appendix K. 

44 



TABLE 11-1 
KIDC COOLING TIMES AND DISCHARGE TEMPERATURES 

FS-1/FS-2 FS-1/FS-2 

DATE PUSH OVEN# BOX# COOLING TIME MAX. TEMP AVE. TEMP 

10/18 130 1153 5 2:38 >6001> 600 F >6001>600 

10/18 131 1149 8 2;40 >600/ 600 545/ 491 
10/18 132 1152 3 2:41 >600/ ::>600 ::>600/ 545 
,0/18 133 1154 5 2;52 >600/ >600 >600/ 600 

10/19 137 1148 3 2:47 >600/ ::>600 >600/ 447 
,0/19 138 1151 8 2:38 ::>600i 600 589/ 359 
10/19 139 1153 5 2:55 >600/ >600 >600/ 545 

10/19 140 1149 3 3:00 >600/ 462 458/ 370 

10/19 141 1152 6 2:47 >600/ 526 545/ 392 

10/19 142 1154 5 20:12 324/ 303 294/ 261 

10/19 143 1135 3 18:28 388/ 579 338/ 370 

10/19 144 1171 6 18:29 314/ 324 272/ 272 

10/20 145 1151 5 2:55 >600/ 452 578/ 338 

10/20 146 1148 3 2:58 579/ 568 491/ 436 

10/20 147 1153 6 2:51 >600/ 324 556/ 414 

10/20 148 1149 5 2:48 >600/ 579 502/ 458 

10/20 149 1152 3 2:46 579/ 590 447/ 502 

11/7 228 1148 2 2:53 >600/ 600 473/ 356 

11/7 229 1151 5 2:49 600/ 600 483/ 377 

11/7 230 1153 3 2:47 600/ 600 462/ 377 

11/7 231 1149 6 2:47 >600/ >600 568/ 473 

11/7 232 1172 2 2:41 >600/ >600 590/ 558 

11/7 233 1152 5 2:32 >600/ >600 547/ 515 

11/19 249 1148 3 2:54 >600/ >600 536/ 494 

11/19 250 1151 9 2:43 >600/ >600 568/ 547 

11/19 251 1153 5 2:39 >600/ >600 600/ 483 
11 /19 252 1149 6 Overnight <.250/ 348 <250/ 250 

11 /19 253 1172 4 Overnight 4251 600 324/ 377 

11 /19 254 1152 8 Overnight 260/ 359 <250/ 250 
11 /19 255 1135 7 Overnight 523/ 600 314/ 324 

11 /19 256 1154 1 Overnight 469/ 600 271/ 314 

11 /19 257 1171 2 Overnight <250/ 381 <.250/ 261 

11/20 258 1148 3 4:27 >600/ >600 388/ 420 

11/20 259 1151 9 4:25 >600/ >600 399/ 399 
11120 260 1153 5 4:21 578 600 441/ 441 

11/20 262 1172 4 Overnight <.250/ <250 <250/ <250 
11/21 267 1148 3 5:46 480/ 600 356/ 388 
11/21 268 1151 9 4:50 502/ 523 377/ 420 
11121 269 1153 5 4:46 512/ 556 377/ 388 
11/22 276 1148 3 3:39 >600/ >600 473/ 388 
11/22 277 1151 9 3;41 >600/ 600 452/ 409 
11/22 278 1153 5 3:34 >600/ 589 4941 388 
11/23 288 1148 7 3:01 >600/ >600 579i 388 
11/23 289 1151 3 3:03 >600/ 556 515/ 367 
11/23 290 1153 9 2:59 >600/ 545 473/ 388 
11/25 306 1148 7 4:11 578/ 567 441/ 409 
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FIGURE 11-2 
KIDC COKE TEMPERATURE VS. COOLING TIME 
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12,0 CAPITAL COSTS 
The system was to have been demonstrated first on No. 11 Battery. If successful, the 

system would have expanded to include No. 12 Battery. Both internal Bethlehem capital 
appropriation procedures and Bethlehem's contract with EPA recognized this two step process. 

12 l Phase I Concept Costs 

The capital cost for the first phase was estimated and approved by Bethlehem's Board of 
Directors to be $1 omillion. The $1 omillion included a $6,685,840 firm price contract with the Kress 
Corporation. 

Included In the $6,685,840 was: 

1. 1 coke Receiver Station 
2. 1 coke Container Cooling Rack 
3. Maintenance Building 
4. a rail guide system 
5. electrical facilities 
6. 1 carrier 
7. KIDC Engineering 
8. 10 coke containers 

Additional capital costs included: 

Aids to construction $ 200,000 
Site Preparation 738,600 
Construction Management 258,000 
Bethlehem Engineering 1,020,000 
Spares 200,000 
Other 905,560 

$3,314,160 

Actual Phase I costs were $11 million. The higher than estimated costs resulted from: design 
and construction of the receiver station; reinforcement of coke bench and carrier guide rail due to 
increased weight of the carrier; labor premium time to meet obligated schedule dates and 
reinforcement of the roadway network. KIDC contract costs were those as negotiated and settled 
by the parties. Such costs were based upon the specific physical characteristics/constraints ot 
Sparrows Point's Eleven Battery. 
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12.2 Phase II Concept Costs 

Phase II of this project was never done because of the idling of the coke batteries in 
December 1991. Had Phase 11 been implemented the additional estimated costs were: 

Additional Equipment'Engineering $6,000,000 
Project Management 13,000 
Demonstration 370,000 
Testing 69,000 
Operating (14 months) 2,6081000 

Total $9,060,000 

The additional equipment would have been: 

• two additional carriers 

• ten additional boxes 
• one coke container cooling rack 

This estimate was based on the original scope at the project prior to the Phase I tests. 
These costs would need to be reviewed and updated based on new information and any change 
in scope. The shortened test period; however, makes it difficult to assess the need for the 
additional equipment which was originally assumed. 
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13.0 SUGGESTIONS FOR FUTURE WORK 

The limited scope and time frame of the testing at Sparrows Point prevented determination 
of the overall long-term viability ol the KIDC system. Although the performance of the KIDC 
system showed promise, many key parameters could not be evaluated with confidence. There 
also appears to be the potential for improvement in many areas as the KIDC system evolves. 
For these reasons. additional testing is recommended in the following areas: 

• Confirm the results of all testing performed to date. 

• Test a new coke receiving station design or operate the existing receiving station in a 
mode which would not degrade coke quality and re-evaluate the KIDC coke quality vs. 
conventionally quenched coke. 

• Test improved burner designs and controls to minimize emissions from the box flare 
stack. Even though the emissions from KIDC pushes were significantly lower than 
conventional pushes, further improvements could be obtained by improvement to this 
flare. 

• Evaluate new designs to minimize further any leakage from the box to jamb interface. 
New jambs which may be within closer tolerances than what was experienced on Battery 
No. 11 during the testing may provide an easier application tor the sealing and alignment 
of the KIDC boxes to the oven. 

• Develop long-term operating cost information. 

• Obtain more extensive information on box wear characteristics (both inside and outside 
the box). 

• Additional testing on the amount of cooling time needed to adequately cool the coke. 
This would include an evaluation of the effect of "green· coke, gas recirculation, changes 
in box design and other factors which might impact cooling times. All of these factors 
would need to be taken into consideration in order to optimize the number of boxes and 
cooling rack stations for engineering and cost evaluations. 

• Determination ot the reliability of the total system over an extended time trame and over 
wide ranging seasonal conditions. 

• Visible emission observations should attempt to evaluate average opacity levels rather 
than maximum opacity to give a better approximation of true overall emissions. 
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K:DC BOX FLARE STACK AND P~SHING STATIS:ICS 
OVERALL STA:ISTICS 

OCTCBER - NOVEMBER, 1991 

AVERAGE STANDARD MAXIMUM MINIHL"M NUMBER 
VA::JE DEV:ATION VALUE VALUE OF OBS 

IGNITION DELAY, SECONDS 21.3 28.9 240 0 196 
PUSH EMISSION TIME, SECONDS 72.1 39.2 443 10 232 
'r'RAVEL EMISSION TIME, SECONDS 120.6 83.0 492 0 2.:.2 
MAXIMUM OPACITY BEFORE IGN., % 20.4 10.6 55 0 245 
MAXIMUM OPACITY AFTER :GN., \ 12.2 6.9 40 5 217 
MAXIMUM CPACI':'Y AT BOX/ JA.\ffi CONN., 9.:.. 5.9 40 0 2.28 

KIDC BOX FLARE STACK AND PJSHING STATISTICS 
MONTHLY STATISrICS 

AVERAGE STANDARD 1".A.KIMUM MIN:MUM NUMBER 
VAL:.JE DEVIAT:ON VALUE VALUE OF OBS 

OCT9l 
I::iNITICN DELAY, SECONDS 26.5 26.9 1.50 2 119 
PUSH E~ISSION T:ME, SECON:)5 77 .8 43.9 443 lC 125 
TRAVEL EMISSION T:ME, SECONDS 114.6 91.4 492 0 137 
MAXIMUM OPACI~Y BEFORE IGN., \ 22.3 11.5 55 0 138 
MAXIMUM OPACITY AFTER IGN., \ 12.7 7.2 40 :, 120 
MAXIMUM OPACITY A~ BOX/JAMB CONN., 8.5 5.2 25 :; 125 

NOV91 
IGNITION :::>E:.AY, SECONDS 13.2 30.2 240 C 77 
PUSH EMISSION T:ME, SECONDS 65.4 31.6 256 12 1:)7 
TRAVEL EMISSION TIME, SECONDS 128.4 70.3 360 0 105 
MAXIMUM OPACITY BEFORE IGN., % 17.9 8.9 40 5 107 
MAXIMUM OPACI:Y AFTER IGN., \ ll.6 6,5 30 s 97 
MAXIMUM OPACITY AT BOX/JAMB CONN., 9.7 6.7 40 v :.03" 
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CCNVENTIONAL CONTROLS 
PUSHING EMISSIONS CONTROL STATIST!CS 

OVERALL STATISTICS 
'!-tARCH - NOVEMBER, 1991 

AVERAGE STANDARD MAXIMUM MINIMUM NUMBER 
VALUE JEVIATION VAL~E VALUE OF OBS 

PUSHING EMISSION TIME, SECONDS 71.6 52 .1 737 0 628 
TRAVEL EMISSION T:ME, SECONDS ,6.9 20.3 12: 0 626 
TOTAL EM!SSION TIME, SECONDS 118.4 57.6 i91 0 627 
OPACITY DURING ?USH, MAX. \ 69.0 28.7 100 0 629 
OPACITY DURING TRAVEL, MAX. \ 32.l 24.4 100 0 624 
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CONVENTIONAL CONTROLS..
PUSHING EMISSIONS CONTROL STATISTICS 

MONTHLY STATISTICS 

AVERAGE STANDARD MAXIMUM ::-tIN:::MUM NUMBER 
VALUE DEVIATION VA1UE VALUE OF OBS 

MAR91 
PUSHING E~ISSIO~ TIME, SECONDS 8l.3 63.5 440 42 38 
TRAVE1 EMISSION TIME, SECONDS 58.9 23.l 121 17 38 
TOTAL EMISSION TIME, SECOt,'DS 139.9 64.5 486 73 38 
OPACITY DURING PUSH, MAX.\ 62.2 32.4 100 0 38 
OPACITY DURING TRAVEL, AAX. \ 23.9 22.4 85 0 38 

APR91 
PUSHING EMISSION TIME, SEC01'1)5 53.9 20., 121 0 79 
TRAVEL EMISSION TIME, SECONDS 38.6 25.B 112 0 79 
TOTAL EMISSION TIME, SECONDS 92.6 40.2 li4 0 79 
OPACITY DURING PUSH, Y.AX. \ 58.9 31.6 100 0 79 
OPACITY DURING TRAVEL, AAX. \ 18.9 16.8 60 0 79 

MAY91 
PUSHING EMISSION TIME, SECONDS 68.3 45.8 452 .:.9 90 
TRAVEL :E:MISSION TIME, S~CCNDS B.l 17.3 82 0 90 
TOTAL EMISSION TIME, SECO~DS 111.4 51.6 515 41 90 
OPACITY DURING PUSH, Y.AX. % 70.7 29.3 100 5 90 
OPACITY DURING TP.AVEL, MAX. \ 31.1 20.J 100 C 89 

JUN91 
PUSHING EMISSION TIME, SECONDS 81.6 83.8 572 41 70 
TRAVEL EMISSION TIME, SECONDS 44. 4 15.4 80 21 70 
TOTAL EMISSION TIME, SECONDS 125.8 82.7 596 69 70 
OPACITY DURING PUSH, MAX,% 65.2 27.5 100 lO 70 
OPACITY DURING TRAVEL, J-4AX, % 26.l 22.0 l:JO 0 70 

JUL91 
PUSHING EMISSION TIME, SECONDS 65.7 22.8 2:J9 0 108. 
TRAVEL EMISSION TIME, SECONDS 49.8 22.2 1:)7 0 108 
~OT.D.L EMISSION TIME, SECONDS 115.4 34.6 249 :J 108 
O?ACI':'Y DURING PUSH, MAX.\ 68.6 27. 4 100 0 109 
OPACITY DURING TRAVEL, MAX. % 35.1 27.4 l:JO 0 ;..07 

AUG91 
PUSHING EM:::SSIOH TIME, SECONDS 70.8 27.9 226 39 90 
TRAVEL EMISSION TIME, SECONDS 52.2 21.7 98 0 78 
TOTAL EMISSION TIME, SECONDS 122.2 39.0 307 40 79 
OPACITY DURING PUSH, MAX.\ 72.5 27.5 100 10 90 
OPACITY DURI~G TP.AVEL, I-IAX. % 37.0 25.9 100 0 78 

SEP91 
PUSHING EMISSION TIME, SECONDS 7::. .6 12.4 1:6 52 76 
TRAVEL EMISS:ON ~IME, SECO~"DS 5·:l .3 15.4 86 ,J 76 
TOTAL E!-IISSION T:HE, SECONDS 122.0 22.3 2Jl 52 76 
OPACITY DURUIG Pt:SH, MAX.% i6.4 25.8 1:;o 1: 76 
OPACI:Y DURING TRAVEL, MAX.% ,1.a 26.1 1::;o :J 76 
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CONV~TIONAL CONTROLS 
PUSHING EMISSICNS 

MONTHLY 

AVERAGE 
VALUE 

OCT9l 
PUSHING EMISS:ON TIME, SECONDS 81. 4 
TRAVE:. EMISSION TIME, SECONDS 44.9 
TOTAL EMISSION TIME, SECONDS 125.8 
OPACITY DURING PUSH, MAX.% 71.8 
OPACITY DURING TRAVEL, ~. % 31. 7 

NOV9l 
PUSHING EMISSION TIME, SECONDS 96.7 
TRA'IE:. EMISSICN TIME, SECO~DS 42.3 
TOTAL EMISSION TIME, SECO:.!DS 139.0 
OPACITY DURING PUSH, MAX.% 76.l 
OPACITY DURING TRAVEL, MAX. % 31.4 

CONTROL STATISTICS 
STATISTICS 

STANDARD !,IAXIMUM ~INIMUM nlJMBER 
::>EVIATION VALUE VALUE OF OBS 

92.2 737 31 55 
17.8 101 10 55 
96.8 791 41 55 
28.3 :00 10 55 
21.5 100 :, 55 

79.S G20 .38 32 
9.7 67 20 32 

79.9 463 77 32 
25.S :..00 :.s 32 
19.3 :i.00 5 32 
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Section 2 

Analysis of Conventional Controls -
Chemico Car vs. Shenango Car 

A-7 



PUSHING EM!SSIONS CONTROL STATISTICS 
OVERALL STA~ISTICS BY EMISSION CONTROL 

MARCH - NOVEMBER, :991 

CHEHICO CAR 
AVERAGE STANDARD ?I.AXIMUM MIN:::Ml.!M NL'MBER 

VALUE DEVIAT:ON VAl.UE VALUE OP OBS 

PUSHI~G EMISSION TIME, SECONDS 61.9 19.8 209 '.) 153 
TRAVEL EMlSSION TI!-1.E, SECONDS .7.5 21.9 .i.Zl J 152 
TO'IAL EMISSION TIME, SECONDS 108.9 33.2 255 '.) 153 
OPACITY DURING PUSH, MAX.\ 67.6 28.6 :.oo '.) 153 
OPACI~Y DURING TRAVEL, :-!AX.\ 29.0 20.9 90 0 152 

SHENANGO CAR 
AVERAGE STANDARD MAXIMUM M!ICMUM NUMBER 

VALUE :)EV'IAT:ON VALUE VALUE CF OBS 

PUSHING EMISSION TI~E, SECONDS 74. 7 58.S 737 10 475 
TRAVE: EM:SSION TIME, SECONDS 46.7 19.8 1:.3 .. 474~ 

TOTAL E~ISSION TIME, SECONDS 121.4 63.2 791 E 474 
OPACITY DURING PUSH, ~.AX.% 69.S 28.8 100 476·-OPACI~Y D:JRING TRAVEL, ~- % 33.1 25.3 100 ~· 472 
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PUSHER SIDE ov~ D!ISSIONS OBSERVATIONS STATISTICS 

CHEMICO PUSHES 
OVERALL STATISTICS 

MARCH - NOVEMBER, 1991 

AVERAGE 
VALt:E 

51'ANDAIO 
DEVIA':'ION 

1-'.AXIMt,'M 
VALUE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS s 

CUMULA':'IVE EMISSION TIME, 
~IMUM CPACI~Y, % 

58 
SECONDS 57.7 

~5.1 
26.1 
33.4 

95 
:oo 

5 
5 

SHENA.>;GO PUSHES 
OVE:RJ.LL STATIST:cs 

MP-.RCH - ~OVEMBER, 1991 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VALUE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIO?;s = 225 
CUMULATIVE EMISSION ':'IME, SECONDS 
MAXIMUM OPACITY, \ 

57.3 
53.0 

165 
lJO 

5 
5 
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COKE OVEN TOPSIDE EMISSIONS OBSERVATIO~S STATISTICS 

CHEMICO PUSHES 
OVERALL STATISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

1-'.AXIMUM 
VA!..t:E 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS~ 76 
CUMULATIVE EM!SSION TIME, SECONDS 
MAXIMUM OPACI'IY, % 

54.2 
43.6 

36.3 
31.l 

210 
100 

0 
0 

SHENANGO PUSHES 
OVERALL STATIST:cs 

AVERAGE 
VALUE 

STANDARD 
DEVIAr:oN 

MAXIMUM 
VALUE 

MINIMID! 
VALUE 

NUMBER OF OBSERVATIONS= 236 
CUMULATIVE E~ISSION TIME, SECCNDS 
MXI:,n,r.,t OPACITY, \ 

54.0 
48.3 

56,0 
34.2 

585 
:oo 

0 
0 
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Section 3 

KIDC Box t'lare Stack ar.d Pushing 01Jse£vations & Conventional 
Pui.hi11g Emissions - Database 
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':,PAIIIIOWS POINT. MARVLAND 

TIML 
WIND Tl/oil u~ 

CUKI: OBSERV~llS WINn Sl'E'En. O[l'.;fRV(R OVi:N KHL'.J~ Ot' t Lt.lit: 
OIJS DAit BATTERY INIIU.lS WFATHFR OIRFCT!O~ MPH I OCATION PUSIICO cox l'<O. PUSlt l<iNITION 

1 03/10/91 11/12 GW CLfAR '.:>W 10-1:, NORTH 1148 ? 1124 
2 O::J/10/91 11/ 12 GW CLLAR SW 10· 15 NORTH 11S 1 3 120!:> 
:l 10/01 /91 11 GW DVERChSI SW 6 12 NORT>i 114fl :i 1119 
4 10/01/91 11 (~W OVl:RCASI SW 6- 12 NORTH 1151 6 1148 
5 10/01/91 11 Gill OVLRCAST 5W b-12 NORIH ! 153 2 1223 
6., •0/01/91 

10/01/91 
11 
11 

GW 
GW 

OVLRCAST 
OVERCllS T 

SW 
SW 

c; 12 
6-12 

NORTH 
NORTH 

11..iq 

1154 
3 
6 

1437 
1612 

ll 10/0~/:=11 11 GW Ct FAR SW 5- 10 NORlll 1149 3 1413 
9 10/02/91 11 GW Cl FAR <.;W !\- ,o NORlll l 1':>2 u H•10 

10 10/02/91 11 GW Cl FAR SW 5- 1() l'IORTli 1154 2 1506 
11 10/02/91 11 GW Cl EAR SW s 10 NORTti 11U1 :J 1112 
17 10/0:.>!91 11 r.1i1 fl EAR SW s 10 NORTii 11-17 6 1815 
13 10/r,?/91 11 l~W CLlAR SW !')- 10 NURIII 1 17 1 2 1854 
1-1 )(J/1).J/9, 11 Jli A C.fAR <;f 5 NORTt• 1 I ~ll b 1117 
I':, 11)/1)4/9' 11 I,'[ ,. c:t I-AR '>I- :., NORTH 1151 2 1145 
11, 'U:'08/91 1· GW CltAR NW h-l? NORIH I '48 2 1148 11-lU 

:,;, 
I,... 

1V 

t'I 

18 
1!1 
::n 

~0/08/~ I 
H)/08/91 
•()/08/91 
·n/,~8/'l 1 

11 

11 
I' 
11 

GW 
GW 
cw 
GW 

CLfAR 
CLEAR 
Cl EAR 
Clf AR 

NIii 
NW 
NW 
NW 

6- 1:) 

6-12 
C 12 
& 12 

NORTH 
NORlH 
Nllf<TH 
NORTH 

1151 
11':,3 
1 '-19 
11:J:! 

& 
3 
;, 
b 

1212 
1239 
1433 
1503 

1213 
1240 
1433 
1504 

21 10/0fl/!'ll 11 GW CLEAR NW 6-12 N()Rltt 1154 3 154:.> 1542 

FMJS<:JON £Ml SS ION MAXIMUl.4 MAXIMUM 
T!Mf T IMF 51ACt< SIACI< MAXIMUM 

IGNIT:ON DURING OlJRfNC OPACIIY OPACI I'/ OPACIIY 

ORS 
OELAf, 

<;1-C:ONllS 
l'IISH. 

SFCOND5 
TR,WEL. 
SECONDS 

OUORE 
lCNITIOt•. 1/, 

ArTCR 
ICNlTlON. !J 

~T f!OX/JAM!l 
INlCRfACL. C0"1Mi:NI S 

1 32 315 ?O 5 
2 84 350 35 5 Nll lliNlllUN 
3 B7 5 
4 168 20 
5 112 5 
6., 4!) 

4'1 
1~3 
134 

30 
10 

:., 

8 326 '/0 :, 

9 120 192 :,10 ~ 
IC, 150 2~6 L~ 5 
11 6'.I l!i3 3:, 1() 
1'} 

IJ :.,,, 
46 

1:>~ 

3:, 
45 2'i 

'l;Q IGNITION 

1,1 10, 40 40 
I':, 103 () 1:, 
IC .15 (,,1 IJ5 :JS 1:. 10 
17 66 172 96 40 1':l 5 
18 34 123 ,19 :>5 15 10 
19 24 97 183 30 20 15 
20 71 131 157 25 20 20 
;>1 46 !'Ji 58 20 10 :, 



KRFSS ROX Fl Allf & PUSHING CtP,SFRViTTONS 10 40 TucSd<)V, March 31, 1992 2 
KRfSS OE~CJNS TRATJON PROJECT - BETHLl'HEM STEFi CORPORA l ION 

Sl'ARROWS l'OINT. MARYi ANO 

llME 
WINO I !Mt Or 

COKE OOSLRV[RS WINU SPEED, 01\'..i[RVER OVlN KRESS OF flJ\Rf 
OBS OAH llA ITERY INITIALS W[ATHtR DIRECI ION MPH LOCATION PlJSHfO llOX NO PUSH I GNJT ION 

22 10/09/'11 ,, c.w CL t Ail SE ':, 10 NORTH 11-'ll 2 114G 1147 
~ 

23 
24 
:H, 

10/09/91 
10/09/91 
10/09/91 

11 
11 
11 

GW 
GW 
GW 

CltAR 
l.LCAR 
CLEM! 

SE 
:.E 
'>E 

5- 10 
~ 10 
~- ,o 

NORTH 
NUl.!ltl 
NURlli 

I 1~1 
11~J 
11-19 

6 
;; 
:, 

1209 
12:ll:! 
t-114 

12:l9 
1415 

26 10/C9/91 11 GW CLEAR ~t r,-10 NURlli 1152 2 1500 150:? 
27 10/C9/91 I I GW CUAR SE 5 10 NORTH 115'1 3 1529 1530 
,a 
:?9 

•0/09/91 
10/09/:l I 

11 
11 

cw 
c.w 

CIFAR 
Cl~AR 

SF 
Sf 

5- 10 
!:>- ;o 

NORTH 
NORIH 

1101 
11'3:, 

5 
2 

1743 
1802 

1745 
1803 

:io 1t)/C<J/'"l t 11 c.w ClfAR Sf s 10 NllRTH 117 1 3 1fl?2 1822 
31 
:32 

~0/10/91 
10i10/9I 

11 
11 

GW 
GW 

UEAR 
lllAR 

SW 
SW 

4 
,l 

8 
0 

NORIII 
NOKIII 

1148 
1 ,s, " 2 

11!J·1 
1224 

11!:>7 
1:!2., 

3:l 10/ 1()/91 I' GW ClfAR SW -l-8 NOfHH 115:l :i 1 /fi? l?!\:l 
'.14 10/10/91 \\ GW CIEAR SW 4-8 NORTH 1149 6 1410 1411 
j!.) 10/ 11)/,! I I' <iW Cl Lt.. R SW 4 H NllRlli 11~/. 4 14:JO 14:.l 1 
Jh 10/ 11/Yl 11 GW OV~RCASI NW/Ni: !.J-10 NllRIH 11,H! !, 11!:,9 l:>00 
:;7 10/ 11/91 11 GW OVfRCAST NW/Ni: !\-10 NOfllH 11,;1 ') 1240 1242 
JH 10/ • 1 /9 t 11 ClW 1;vfRC/\ST NW/Nf 5-10 NORIH 115'.l :I 1330 
39 10/ 11/91 11 GW OV[RCAST NW/N[ 5-10 NORTII 1149 4 1448 1•149 
40 10/ 11/:31 11 GW OVCRCA5T NW.INC 5-10 f.lORTII 1152 5 15:2H 1::.:m 

;r:, 
I ......, 

4 1 
42 

10/ 11/91 
to/11/91 

11 
11 

(MISSION 

GW 
GW 

CMl'.i:.ilON 

OVERCA:il 
CVtRCAST 

MAXIMUM 

NW/NC 
NW/Nt 

MAXIMUM 

5 10 
5-10 

NURHl 
NORTH 

11a-1 
113!> 

2 
3 

160~ 
\'/!>I 

160a 
1751 

TIME T !ME STACK STACK MAX!f.lUl<I 
luNI I lUI\. UUl<INti l!URlf•I(; Ul'ACITY Uf'AC! I Y Uf'l'Cl IY 
UtlAY, f'USH. I flJIV~L, Hr rORr 111-11:R Al llCX/JAM8 

ue:; $[CONOS :.,(CONDS SLCONOS lGNITIO"', ¼ IGNITION. 1o !Nill/I ACE, COMM.,NIS 

22 71 85 32 \!:, 5 10 
23 78 159 25 15 NO IGNITION 
24 
2~ 

':,2,,., 66 
n 

'.J7 
124 

70 
J!, 

5 
20 

!:, 

?O i. 
2b 1'..:J 112 1:n Jll io ,:.. 
'27 G'2 t!tl 92 so 10 20 
2R 81 126 73 45 75 10 
:>~ 8G 74 GI 35 1!:> 5 
10 "'' '12 8€, )<; 20 10 PRClRI FM W!Tti !GN 
3 \ l~) 11 ')1 )~1 1 '.J 
.""1J ·- G 1

.1 
.,, 1'., 5 

JJ 7'J Oil .14 10 1:l 10 ViWOL[M WITII IGN 
j.J \jj H;; l / l 2~ 1!., 2~ 
:J~ IJ ;,a 56 15 5 10 PROB vi/BOX IN RACK 
:.;t, :,6 ,!1 0 I:, :, 10 
37 64 1 11 )I! 15 5 5 
:!A 4~ ')'/ 1 ;;,o 10 !GN l A I [R W/f-XPLSN 
39 48 37 JI 15 :, !:, 

40 J7 4') 54 1() 1U 0 
-ll ~o 52 z~ 15 5 ~ 
4:.? J2 10 10 10 0 I LIii<( WENT OUT 



KRESS 
KR~~~ ROX ~I ARf & f't/Srlllllf. OH5FRVAl10r~s 

OEMONSTRAT!ON PROJECT - BETHLtH(M srEEL CORPORATION 
SPARRow:, POINT, MllRYLANll 

10:40 Tuesday, March 31. 1992 :J 

T!M[ 
WINO I JM!: OF 

OAS DATE 
CllK~ 

BATTFRV 
OHO:fllVHlS 
INITIALS WFATHFR 

WINO 
ll!RE<:l ION 

~rem. 
MPH 

O,',S[RVCR 
I OCATION 

OVLN 
PUSHED 

KRt:,:, 
l::IOX NO. 

Ot 
PUSH 

r l ARt 
IGN!TlON 

43 10/12/91 11 GW Cll,\11 NW !J-10 NOR 111 114R 5 113? 1132 
44 10/ 12/91 11 GW CLEAR NW 5 IO NORTH 11~1 2 1212 1212 
4~ 10/ 12/~1 11 GW CUAR NW !J-10 NORTII 1153 3 1245 124!> 
16 10/12/91 11 GW Cl EAR NW 5-10 NORTH 1149 I., 14 1!.> 1<11~ 
17 10/12/91 11 GW Cl fAR NW !,- 10 NORTH 1152 4 1446 1446 
48 10/12/91 II GW CLEAR NW 5-10 NUl<IH 1154 ti 1521 
49 10/12/91 11 GW Cl FAR NW 5 10 NOIHII 1147 ;> 1727 1729 
50 
:., I 

10/1:>/91 
10/ 12;,11 

11 
II 

GW 
GW 

CLEAR 
Cl t-AU 

NW 
Nlol 

5- to 
5 10 

NORTtl 
NORIII 

1135 
1171 

J 
6 

1'148 
1817 

1'1':,0 
1819 

52 10/ 13/!'ll 11 GW CLEAR NW 6- 12 rJnll 111 1148 4 1123 1125 
53 10/ 13/91 11 cw CLEAR NW 6 12 NOR Ill 1\t.1 " 1156 1156 
54 10/ 13/31 11 GW CLCAR NW I., 12 Nlll!IH 11!.>3 ~ 1?3? 1234 
55 10i13/91 II GW CLEAR NW 6- I? 'll!lRTII 114') 3 14.24 1426 
:,b l:J/ 1:J/9 I 11 GW caAR NW 6- I) NORHI 1152 6 1446 1448 
57 10/ 11,i') I 11 cw CLEAR NW G 12 NORTII 1 lb•1 4 1515 1516 
50 10/13/91 11 GW CLCAR NW 6 12 Nlll!IH 1147 5 1716 1718 
~9 10/ 13/91 11 GW CLEAR N'* 6-12 NOR Ill I 1:l5 :1 1741 174:1 
hC 13/ 1:i/91 11 GW CLEAR NW u I? 1JOIHH 117 I 3 18 10 1810 
b1 1:J/14/91 11 GW CLtAR SE NORTH 1148 G 1131 

>
I ,-.,.,. 

6~) 

6'.I 
ID/14/91 
10/ 14/!'11 

11 
11 

FMIS$ION 

CiwJ 
GW 

~Ml SS [ON 

Cl FAR 
Cl f AR 

MAXIMUM 

SF 
SE 

MAXJMUM 

!',ORTH 
NORTH 

11:,1 
1153 

•1 
5 

l:l()J 
1:>46 

t20~ 
1:>47 

TIME l l,.E STACK STACK MI\K[MUM 
IGNITION DURING UURING OPACITY UPACITY OPACl TY 

UELI\V, l'U:,H, l~AVtl, 8EFOl<t AFTER AI BOX/JAMB 
OHS SFC:ONI>'> S~CONOS SFCCNOS rc;NlTION, '¼ IGNITION, 'l4 INTCRflCC, COMMENTS 

,13 39 4~ '.l3 15 10 !:, 

44 10 G2 <II 10 10 10 
45 53 65 27 10 5 ;, 
46 32 72 53 10 15 5 
4'f 43 53 3G 10 10 5 
4K f:16 20 10 1\0 luNJ l lUN 
4') 15 42 47 10 10 10 
50 9 3t! ,10 25 25 5 
;,1 8 50 35 10 30 C 
52 12 % 32 5 5 10 
':>3 n 81 42 10 ~5 10 
'J·1 9 46 18 10 5 10 
55 6 88 ~ 1 20 15 10 
:,\; 11 :,;i :I'/ 15 !, ;,o 
57 9 4? '.14 10 5 5 
56 6 56 31 20 25 10 
59 4 41, 20 15 10 :, 
60 7 62 3G 10 5 :, 
61 48 132 15 :, l'.O IGNITION 
62 f2 13(; 11:.; :;~ h 10 
63 8 126 d7 :w 1;, 10 



KRt.SS llOX FLARE g. PUSHING Ot!Stl<VA I Iot,S 10:40 iuesday. Murcn 31, 1992 4 
l<RESS nfMONSTRATlON PROJF~T - 8f1Hll-HFM STE£L CORPORATION 

SPARROWS POINT, MARYi Al'.D 

f !ME 
WIND TIM[ or 

uu:; DATE 
COKE 

f>ATTERV 
OBSERVUIS 
lNlllALS WLAllt[R 

WI r-1) 
OIRECI lUI', 

SPEED. 
MPH 

OBSERVER 
LOCA I ION 

OVEN 
t'U~tllU 

KRESS 
UUX NO. 

OF 
t'USlt 

fLAR[ 
JGNI I ![)N 

64 
6!> 

1v/ M/91 
10/14/91 

11 
11 

GW 
GW 

CLEAR 
CL~AR 

SE 
S[ 

N;;k I ti 
r.ORTH 

1149 
11!>2 

2 
3 

14:1 I 
1444 

14.!2 
1444 

66 10/14/91 11 GW CLEAR Sf NORTH 1154 1 1507 1508 
67 10/ 14/9 I 11 GW CLEAR SE NORIH 1147 4 1717 1718 
68 10/14/91 11 r.w r.l FAR SE N'.llHH 11'3S s l'/38 1739 
69 10/14/91 11 GW CLEAR SE !',;ORTH 1171 2 1759 1800 
70 10/ 17/91 11 c,w WAIN NW 1:; 20 NURTtt 1 148 11 I 147 11-18 
71 10/18/91 11 GW CLEA'< NW 10-1!> NDl<lH 11 f, 1 3 1203 1205 
1'} 10/ 18/91 11 GW Cl FAR NW 10· 15 1',0RTti 1153 5 1228 1229 
73 10/18/'11 11 Gv. CLCAI< NW 10 15 NORTII 11•19 B 1420 14:.! 1 
74 
-,'J 

10/18/91 
W/1Bi:.ll 

11 
11 

GW 
GW 

CLEAR 
CLLA-< 

NW 
NW 

10-1~ 
10· 1!> 

NORTH 
NORTH 

115? 
115•1 

3 
;; 

1449 
1512 

14hl 
1514 

76 10/ 18i'l I 11 GW CLCAR NW 10 I'\ NORlll 113:; 8 1713 171::> 
7'I IO/ lf\/91 11 GW CLEAR NW 10-15 NUil ltt 1147 3 U:,:;> 1'/\.,4 
18 10/ HJ/cell 11 Gw/ CltAi< NW 10- 15 NOR 111 11'!1 :, 1813 1814 
79 I~>/ 19/91 I 1 GW C,i FAR SE ~- 1 0 NORTII 114!\ :l I 1?9 
80 
8 I 

1:)/ l!-li'I I 
1:)/ 19/,J I 

11 
11 

GIii 
r.111 

Cl EAR 
C.I FAR 

s~ 
SI 

!'i- 10 
5 10 

NDIIIH 
NORTH 

1151 
115'.! 

8 
5 

1200 
12:>2 

1202 
1;,,23 

02 10/ 19./91 11 GW CLEAR SE :, 10 NORlll 1149 3 1425 1427 
> 
I ..... 

UJ 
84 

10/ 19/91 
IU/ 19/91 

11 ,, GIii 
GW 

CLEAR 
Cl.EAR 

SE 
SE 

5 
:, 

,o 
10 

NCRTII 
NURTII 

11':>2 
11':>4 

6 
:, 

1501 
1523 

150J 
I!>2•1 

1,11 
EMISSlllN EMI ~,SI ON Ml>.XIMUM MAXIMl,M 

TTMF TIME STACK STACK MAOMIIM 
IGNITION DURING DURING OPACITY OPACITY OPACITY 
DCLAY, PllSrl, li<AVLL, BUOR[ AFTER AT BOX/~AMB 

!lllS SECONDS :,LCUNDS SECONDS IGNll ::;N, o/ IGNITICN, ·r. INlti<fACL COMMCNTS 

64 5 89 1?3 ?5 2!::> 5 
65 
66 

10 
13 

ii:> 
74 

1-18 
'l:l 

40,~} 30 
15 

?!i 
10 

(,7 11 65 o·, 20 10 25 
68 5 82 38 25 :10 10 
69 14 111 44 20 I!> 1:; 
·10 23 81 ~6 I':> 5 0. 

7 I 15 :rn 17 5 5 :, 
72 • 1 S) ':-(, ,o ~ ,:; 
73 '.) ,l'I h, 1U 5 G 
'/4 
/ ~)1,. 
n 

~ 

11 ., 
., 

l().j 

-l1i 

1n 
37 

7:, 
J:.,: 
'l? 
:.::_,., 

20 
1!) 

30 
10 

10 
~ 

20 
':> 

5 ,() 

0 
:: 

78 1·1 :.I 36 10 '\ 5 
·rn 
80 112 

125 
103 

4~2 . ·•.,. 
4!:> 
40 5 

10 
5 

PROOLCM W/OVN DOOR 

6 I IU 01,; G:, :.>o IO 10 
82 
ll~ 
84 

9 
~.~ 41.l 

:.2 
6h 

::i;x 
78 
76 

3~ 
::.io 
20 

20 
25 
1'5 

5 
]0 

5 



KR~S'.> ROX f-1 ARE & 1-'USHJNG OKSrRVATIONS 10: 40 Tue:;uay, Maren 31, 1992 :, 
KR[SS O[MON5TPATION PPOJECT DLTHLC:lit:M Sl l £ I co~~POR,\ 1 I UN 

~PARROW<; POINT, MARYi ANn 

T!ME 
"'IND TIME or 

COKC ODSER\/[QS WIND sntu. llllSrlNr R OVtN KRtSS OF fLARt 
085 DATE BATTERY IN!TlALS WEATH[R DIRECTION MPtt LO(;J\l ION PUSHl.> llUX NU PUSH IG"Jl I lON 

e:, 
Rfi 

,0/ 19/!l 1 
,o/ 19/91 

11 
11 

G'w 
r.w 

CLEAR 
C1fAR 

SL 
SI 

5-10 
~ - 10 

NORTII 
NURTli 

1135 
117 I 

:J 
C 

1735 
f7S8 

1736 
1800 

87 10/:20/91 11 GW CL CAR NE 6-1:? NORTH 11!'l1 !:> 1148 1149 
Bil 10/20/91 11 CW CIEAR NE 6-12 NORTII 1148 ::J 1211 l:ll:l 
89 10/:20/'11 1 I GW CLC'1R NC C 12 NORTH 11~:J 6 1238 124 1 
90 10/20/91 11 GW CLUR m 6- 12 NORTli 1149 5 1419 14!:>4 
91 10/20/91 11 G'W CLEAR NE 6 12 NORlH 1152 3 1~15 1516 
92 10/:10/~1 11 G\iril CUAI~ Nt 6-12 ~JORIH 1154 6 1540 
93 10/20/91 11 GW CU:AR NE 6-12 NORTH I 135 5 1750 1751 
!M 10/20/9 1 11 G',1 CltAR NE 6-1:> NORTII 117 1 '.l 1809 181J 
95 10/? 1/91 11 GW St ~,- 10 NORTH 1148 6 1143 1144 
96 HJ/22/91 11 GW CLLJ\R St \j- 10 NORltl 1148 6 1151 1153 
97 10/2:l/91 11 G',i CLtAR SE Cl 10 NORTlt 11::1 8 1;,;,o 1?:?? 
98 
~:cl 

10/22/91 
10/,2/'.::I I 

11 
11 

G',/ 
GW 

CLEAR 
CUM? 

SC,t 5- 10 
!,- 10 

NORTH 
NORTH 

1153 
1 14!) 

3 
6 

1?50 
1501 

12!:>2 
1503 

100 H)/~~l/91 11 GW Cl fMl SE 5- IQ NORTH 117? 0 1550 1~52 
101 10/2?/!ll 11 r;w Cl ~All SF h-10 NORTH 1152 3 1626 16:27 
1()2 10/22/9 I 11 GW Cl FAR 5F s-w NORIH 113!:> 5 1717 1719 
103 10/22/91 11 GW CLEAR SE 5 10 NCIHH 1 1 :..,4 f; 17'lq 1740 

>
I... 

104 
10:i 

10/22/91 
10/23/91 

11 
11 

GW 
GW 

Cl FAR 
OVEACAST 

SE 
SE 

5- 10 
5-10 

NORTH 1171 
1148 

8 
5 

1758 
11!>3 

1800 
11!,4 

0\ 
EMISSION EMISSION MIIX!MUM MAXIMUM 

TIM[ TIME STACK STAC:K MAXIMUM 
IGNITION CURING DURING OPACITY OPACITY OPitCITY 
OHAY, PUSH, TRAVEL, BEFORE AFTER AT llOX/dAMB 

f1RS SFCONOS S[CONOS SECONOS JGNTTION, ¼ ICNIT!ON, " " INT[RfAC[, COl"MENTS 

85 10 !:>1 ~. 7 I!> 10 10 
86 7 78 62 10 !, 0 
87 5 67 \j 1 !:> !, :, 
811 7 <lb !,!, lb 5 10 
119 '.ll! 117 '16 40 5 0 
90 4 48 :rn 10 5 0 
91 8 !,6 ~)2 10 !i 5 
92 63 78 35 5 NO lGNIT I()N 
93 4 so J 1 30 10 1(I 

'l4 32 114 .12 33 !j 

9!) '1 72 46 25 15 10 
~b 1 \ ·10 l\)·l 25 10 10 
~? R F,') 77fl 20 IQ s 
98 ;;> 85 1;>6 20 15 10 
99 3 Sil .185 2!:> 15 !j 

100 7 78 \47 15 w 10 
101 13 63 11/ 3:, 15 10 
102 ·1G 75 311 ~() ;>() 10 
103 15 5·1 195 40 75 10 
104 70 BB 45 10 NO IGNITION 
105 8 5'.1 172 ;;o 2b to 



K~fSS 
KRFSS ROX 

vfM(;NSIRAI lllN 
FLARE 6 
PIWJECT 

PUSHING O~SERVATIONS 
- BClltL[ll[M 'STEEL CORf'ORf\1 ION 

10:40 Tue~9ay, March 31, 19!:.12 6 

SPAQRO\IIS P/'lTNT, MARYLANO 

TIMI: 
WINO I !M( OF 

OBS OAH 
COKf 

nATTERV 
OR5FRVERS 
INITIALS W[A Tlt[R 

WINO 
DIRECTION 

~PHO. 
MPtt 

OBSERVER 
LUCAllON 

DV[N 
PUSHED 

KRESS 
BOX NO. 

OF 
PUSH 

f-lARf' 
IGNITION 

106 10/23/Sll , 1 Gw OVERCAST St 5-10 I t5 I 3 1212 1222 
107 
l08 

10/23/~1 
10/2:1h11 

11 
11 

GW 
GW 

01/ERCAST 
OVERCAS f 

SL 
SE 

5- 10 
s- 10 

1153 
1149 

6 
8 

l]!:)8 
1430 

1300 
1431 

109 11)/23/91 ,1 GW UVl:~CASI 5t !:)- 10 1172 5 1459 1501 
11() 10/2:J/S 1 11 GW OVERCAST SE 5 - (() I 152 J 15:.-':! ,~.:>::i 
111 10/:>3/9I 11 GW CltAR SI:. !i- 10 NORTH 1135 G 17 t I 1·119 
11:2 
113 

10/23/91 
!0/.23/9 I 

11 
11 

Gol 
GW 

CLEAR 
Cl FAR 

Sf-
SL 

5-10 
~, 10 

NOIHH 
NORTH 

1154 
1,·11 

5 
3 

1751 
1812 

1752 
1814 

I 14 10/n/91 11 G,i CltAR SE ':, 10 NORTH 11'11 '.l 18 t::> 1814 
115 
I IC. 

10/24/9 t 
10/24/')1 

11 
, 1 

Gw 
GW 

HAZV /DC 
IIAZY/OC 

SE 
SL 

!:) 10 
!;- 10 

NllR 111 
NORH< 

1141:l 
11b 1 

ti 
s 

1136 
1200 1?():;> 

117 
116 
11') 

10/24/91 
10/24/'J1 
10/~·li<J 1 

1 1 
11 
11 

GW 
GIi 
GW 

111\ZY/OC 
IIALY /UC 
IIIILY/UC 

SE 
St 
SE 

5 10 
~-10 
~- 10 

NURJH 
NORIH 
NORTH 

11:,3 
1149 
11·,, 

3 
!; 

5 

1235 
1433 
14S'J 

1236 
1435 
1501 

110 
I 2 I 

1()/'.14/91 
10/:1,11:11 

11 
, 1 

Go! 
Gw 

HAlY/OC 
CLLAR 

SE 
SE 

~-10 
~- 10 

NORlli 
NORTH 

1157 
1135 

:l 
6 

1526 
1740 

1530 
1742 

1;!') 10/:.!4/~ 1 '1 Gw CLtAR SE !,- 10 NORTH I 154 5 1806 1806 
113 
I 2-1 

10/29/91 
10/:.!9/91 

11 
11 

Gill 
G',1 

CL CAR 
CLEAR 

NE 
NE 

8- 12 
8-12 

NORlH 
NlllHH 

1148 
I !:ii 

3 
5 

114!) 
1217 

1150 

:s,, 
I... 

12~ 
126 

11)/29/'Jl 
10/29/91 

11 
11 

G,1 
GW 

CLEAR 
CIEAR 

NF 
NF 

R- 1? 
8-1? 

NORTH 
NORTH 

1151 
114!:l 

6 
2 

1310 
1406 1407 

...J 
EMISSION (MISSION MAXIMUM MAX!/.'JM 

T1MF TIME STACK STACK MAXIMUM 
IGNITION DURING DURING OPAC l rv OPAC Irr OPAC IT'( 

OBS 
DELO, 

SECONDS 
PUSH, 

SECONDS 
TRAVEL, 
SECONDS 

l:IHUf.!E 
IC.NIT ION. o/, 

Af TER 
IGN1TJUN, o/, 

AT 60X/dAMB 
IN I LRJ f,Ct. C0"4f',1::NfS 

106 16 64 2·1b ?O 10 10 
107 ~6 \>:l 1::i8 20 to 5 
106 2 78 137 45 3() HI IGN LOST 68 SfCS 
109 21 57 153 35 15 10 
110 5 62 209 30 20 10 
111 67 76 111 45 15 10 
11:? 
11:l 

15 
?4 

fi'i 
fi', 

104 
87 

40 
30 

2C 
10 

!, 

10 
114 :;:4 6'\ 117 30 10 10 
115 
I IG 1'/ 

G2 
57 

.-i,5 
:JG 

~() 

IS IC 
11) N:J IGNl l ION 

117 ?'.l 72 tG4 35 15 10 
118 17 !,'> ir1:.i 20 lS 10 
119 13 111 l<l I S'i 15 10 
120 23 66 t:>R 45 15 10 
121 27 75 197 30 ~o 5 
122 I!, 69 152 30 15 15 
123 10 126 l:l5 20 15 15 
124 6 119 139 ?O 10 10 
175 96 2tl7 1!, 10 NO IGNITTON 
12G 13 132 2!:>1 20 15 10 



KIH:SS BOX FLARE & PUSHING 01:lSlRVATIONS 10 40 TUP.Srlay, Mar·c/1 :JI, 199;> 1 
KHE.5~ UtMONSIRAl1UN ~ROvlt:1 - l:lt IHLtHtr,> SltEL t:UIU'ORA TI ON 

:,PAHIWWS POINT, MARYLAND 

TIME 
W!Nfl TIME 01 

OBS DATE 
COKr 

l:IA TTERY 
OBSERVCRS 
!NI Tl ALS \ol£ATtil:R 

lo/IND 
DIRECTION 

SPEFD, 
~Pli 

ObSlRVfR 
LOCATION 

OVEN 
PUSHl::U 

KRESS 
1:!UX f\U. 

or 
PUSH 

Fl/\RE 
!GNITION 

127 10/29/91 11 GW CLEAR NF 8-12 t-lORTH 1152 a 1422 1423 
128 
129 
130 
131 

10/29/91 
10/30/9 I 
10/30/91 
10/30/91 

11 
11 ,, 
11 

GW 
GW 
GW 
uW 

CLEAR 
CLEAR 
CLE/\R 
Cl tAI-I 

N( 

NE 
NC 
Nt 

6-12 
l'.J J.U 
15-20 
1;,-20 

NURHi 
NUI-IIII 
NORTH 
NORlll 

113:, 
114B 
1151 
1153 

3 
3 
'] 

8 

1714 
1128 
1202 
1229 

1203 
1230 

132 10/30/91 11 (iW CLtAW NI' 15-20 NORlH 1149 3 1416 1417 
133 1G/30/91 11 GW Cl tAR NF 1~-,0 NORlH I 172 5 1,134 1435 
134 10/30/91 11 GW Cl EAR NF 15-]0 NORlH 1152 G 1450 1451 
135 10/J l/'11 11 r.w CLEAR NE I~ ]0 NORTH I 148 2 1159 
136 10/31/91 11 GW Cl FAR NE 15 20 t-lOR 1II 1151 3 1221 1228 
137 10/31/91 1 I GW Cl rAfl Nf 15 20 NORlH 1 l5J :, , :/4'.,j 1:l:JU 
138 
13!:J 
HO 

1()/31/91 
10/31/91 
IO/'.II/CJ1 

11 
11 
II 

GW 
GW 
GW 

CIFAR 
CLC/\R 
CL£AII 

Ni-
NC 
Nt: 

1~-20,~ 20 
1:., :w 

NOlllH 
NIJRltt 
NUl-llil 

1149 
1172 
11~7 

6 
2 
3 

14 '15 
1-1-13 
1504 

H16 
1445 
1505 

14 I 1 • /tJ~/<:, 1 11 GW CLE.AR NC 6 12 NORTH 1148 8 1 133 1134 
1-1:Z 1'/0~/~1 · 1 GW CL~AR NE 6 17 NORTII 1151 3 1155 1156 
14:1 I 1/CS/J I 1 f GW CL(AR NC G 12 NORltl 1 l!,J 6 1223 
1,H 
145 

11/C5/91 
11 /O";J/<:, 1 

11 ,, GW 
GW 

CLEAR 
CL~/\R 

NE 
NC 

6 
6 

12 
12 

NORTII 
NOR!ti 

114~ 
11"/2 

8 
3 

1418 
1447 

1419 

>
I,-

Hb 
147 

I 1 /c;,/91 
11/06/91 

'1 
11 

GW 
GW 

CLEAR 
CLEAR 

NE 
SE 

G 

6 
17 
12 

NORTH 
NORTH 

115:' 
1148 

6 
5 

1501 
1128 1129 

CD EMISSION EMl5SIOI'. MAXlMUM MAX!MllM 
I !Mr I IME STACK STACK MAXIMUM 

IC,NI 11 ON OURJN(i OIIRING Ol'ACITY Ol'ACITY OPACITY 
OELAY. Pll5H, lllAVEL. BlfORE A1TCR AT BOX/JIUUl 

Ol!S SECONDS :,lCONUS SECONU:, lGNl l JON, % IGN!l!ON. ¼ INffRFAU, CUMMFNTS 

127 4 I07 412 30 :20 IO 
1'.lll 131 284 20 :., Nli luNITION 
129 9:.> 70 10 5 NO IGNIT TON 
130 7 83 119 10 ~ 25 
131 ~ 54 95 10 5 5 
132 10 l () 4::> 10 15 10 
IJJ ;z ~·~ :J2 70 10 10 
13•1 ti l]b :· rn 1'\ 10 5 
l'.l!:, 
1:16 ·l 

443 
aa 

114 
1 lH 

1G 
15 1C, 

5., NO IGNI iION 

1:n A ') 7 :• 1 I 25 10 
13!! 1;, 82 2·1 15 I() 

IJ9 ' lb '.!d :iv 10 10 
1-\U ,I 1 I 1 '/1 25 15 \, 

141 5 'J6 ,1:? 1!:, 10 5 
1·12 :I 63 !.J4 15 15 5 
143 5:, '13 /5 10 NO JGNI I ION 
144 IJ 55 141 20 10 0 
14!> 1 1 7 48 17h 3~ ~ IGN UUI-I INt. ll<AVtL 
146 67 57 72 JC 5 '., I<;N IJlJRINCi TRAVEL 
14 7 1-1 :.d -12 15 to 5 



KRE5S BOX FIARE 8, PUSHING GBSFRVATIONS 10: 40 Tuesday. Maren 31. 1992 ti 
KRF55 DcMONSIRAIION PROJFCT - BETHL[HlM STEEL 

SPARROW$ POINT, MARYi ANO 
CORPORATION 

TIME 

CO,<[ 08SERV(f;5 WINU 
W,NO 

'.>PLLI>. uu:,LKVLR OVEN KRESS 
TIME 

Ot-
OF 

t-1 AKF 
OBS DATE l:IAI l!'RY INIIIALS WEATHER DIRECT !ON MPH LOC:A 1 IDN 1'11',;HFO ROX NO PUSH IGNITION 

148 11/06/91 11 GW CLEAR $( 6 12 NORTH 11::, I 8 11::,::, 
149 11/06/91 11 GW CLEAR Sf 6 12 NORTH 1153 3 1..!JO 12:J 1 
1:JO 11/0b/91 11 GW CLtAR Sl 6 12 NORTH 114!! ? 141:l 1414 
151 11/06/fll 11 GW CLEAR SE 6-12 NORTH 1172 5 1435 
152 11/06/91 11 GW Cl rAR SE 6· 12 NORTH 1152 3 14::,8 11G!:i 
1!'11 11/07/91 11 GW OVERC:A<.;T NF/SF -1 -8 NOKIII 1148 2 114"/ 1149 
15-1 11/07/91 11 GW OVfRCASl NE/'.>£ -1 8 NORIH 11::,1 n 1} 10 ,:,,17 
155 11/0"/ /91 11 GW OVUllASI NE/SE 4 R NORIH 1153 3 1241 
l!:16 I 1/07/91 11 GW OVrRC:ASl NF/SE 4-8 NORTH 114'1 h 141G 1417 
1~"! 11/01/::11 11 GW OVFRC:ASI NF /5~ 4-8 NORTH 1172 2 1445 1447 
153 11/0"//91 11 GW OVERCAST NE/SF 4-11 NORTH 11tJ;,' !, 1514 1515 
153 11/ 12/91 11 RFA OVFRC:AST NW 7 -10 NORTH 114A 4 1139 11•11 
160 11/ 12/9 I 11 RFA OVERCASI NW 7-10 NORTH 1151 8 1209 1210 
Hi1 11/ 1:?/!H 11 RI-A OVCF<CA ST NW 7- 10 l~OR TH 11'.J~ 3 Ll46 1:.141l 
1(,:., I 1 _/ 12 /9 I 1 t Rf A OVE><CA<;T NW 7 10 NORTII 1149 4 1440 1441 
,,; ) 
h,,.4 

11/ 12/91 
11/Ll/::ll 

11 
11 

RC:, 
RE,\ 

OVERCAST 
OVI-J.CA;,I 

NW 
NW 

7-10 
I 10 

NOIIIH 
NORTl1 

11 /'J. 
1152 

ll 
3 

1500 
15:>0 

1501 
15:> I 

,e,5 11/ 13/91 11 Rf-A CLEAR WfST 5-10 NOflTll I 148 6 1145 1146 
1h6 11/ 13/91 11 REA Cl FAR Wr'.>I 5- 10 NORTI! 1151 s 1209 1211 

1" 
I 

1G7 

lbil 
11/ 1)/'l t 
11/ 14/91 

11 
11 

REA 
RCA 

CL[AR 
CLEAR 

wcsr 
WES! 

5 
5 

10 NORTH 
NW 

11~3 
1148 

ll 
2 

12:.l!l 
1130 

1'J.'10 
11:11 

.0 FMISSION EJ\4ISSION MAXIl,kJM MO.XIMUM 
1 IMt I IME STACK STACK MAXIMUM 

lGNI 110N DUl<ING DURING :JPACITY UfJACl I¥ OPAL 11 'I 

ut,:, 
DEtAY, 

'.:>l:CUNLJ:, 
PUSH, 

:,L<;UNDS 
!RAVI-I . 
SECONDS 

t!HURL 
lGNI I IUN, % 

l\fTER 
lGN!l ION, "/. 

AT BOX/JAMB 
!NI Ll<f ACE, COMMENTS 

118 b4 1~b ~~ 10 NO IGNI 1 ION 
1<19 l 1 52 56 15 5 () 

150 G 67 4:> 15 5 10 
151 
152 

15 
A 

5·1 
e,; 

135 
~ 1 

10 
;;.o 

5 
IQ 

10 
10 

153 9 11!:I 75 20 15 5 
154 13 98 Ile, 2\i I!> 10 
1b~ 130 48 ,o 0 NO 1:.;1111 I ION 
156 15 127 54 1S 10 5 
157 !, 1:Jl 4b 10 10 to 
1:JO ,) 103 ~o l'i ID 
159 35 ;4C 10 5 15 
160 40 250 15 5 If> 
lb\ 30 24C 10 5 5 
162 :l'i :lb() 15 5 5 
163 76 IUO 10 5 ::, 
16~ 3!; lllC ~ 5 5 
165 40 9C 15 5 5 
16G 25 70 10 !, 5 
16,7 35 15 
1bd 58 106 10 n 20 



KRFSS RO• Fl ARE: & PUSHING ORSERVATIONS 10 40 TtH~sda.'{. March 31. 1992 9 
KRESS OFMONSTRA T ION PROJECT BFTHl [llEM STEEL CORPORATION 

SPARROWS POINT, MARYi AND 

1 I ~II. 
WINO TIME OF 

c;QK~ Ull';,t:f<VtR~ WIND ';,Pf FD, UH';,~liVtR OVcN r<.Rrss OF fl ARE 
UBS lJA~E RATTfRY IN!TrALS WfATHFR OIRECrJON MPH LOCATlON PUSHFO ROX NO. f'USH JCNITION 

1b9 11 / 14/cl I 11 RLA CLEAR \Jt<,;r NW 11;;1 6 11'19 1150 
1'/0 11 / 14/91 II REA C:UAR WE:Sf !j NW 1153 5 1209 12 l<l 
171 11 / 14/91 11 REA (;Lt:AR Wt::i I 5 NW 1149 2 1505 1509 
172 11 / 1-1/91 11 RIA CLEAR WEST 5 NW 1172 6 153 I 15:l? 
173 
174 

11114/91 
11 / 1:,1/;;1 

II 
11 

RE:A 
uW 

t:UAR 
CL.EAR 

WEST 
:;t: "(, 10 

NW 
NUl,IIH 

1 152 
1 148 

5 1555 155f; 

f"/!j II/ 15/9 I 11 Gw Cl EAR SI- 6- 10 NORIH 1151 ,:i 13?0 1::122 
1"f6 11/ 19/91 11 GW CL~AR SE 6 10 NORTH 1153 5 1337 
177 
178 

11/19/91 
11 / 19/91 

11 
11 

GW 
GW 

CLt:AR 
CLEAR 

SE 
c;r 

G 10 
6- 1() 

NORTH 
N!HIIH 

1148 
I 172 

6 
4 

1402 
14:>0 

1'103 
qz2 

179 I 1/ 19/91 11 GW CL£AR SF 6- 1() NORTH 1 152 8 1431> 1438 
180 11/ 19/91 11 Gw Cl FAfl SF 6- 10 NOIHH 1135 7 14!:,8 1459 
181 11 / l'l/'l I 11 ""' (;L£AR SC G ,o NORTH 11:>4 1 1515 1516 
182 11 / l'l/11 11 Gil.' CU.AR SE G 1C Nlll-lTH 1111 2 f!j 1S3 
!63 '!/:>C/';t II R~A CLlMl 5W HJ- 1~.., NORTII 11-18 
184 1 1 /20/')1 11 '<EA Cli:AR SW 10- 15 NUii i it 1151 :! 1304 1301 
',8':) 1 1 / 2C/ JI 11 ~CA Ll tAl-l ~w 10 15 NORTII 11'..,J ., 1:no 1:.122 
HH.t ; 1 / 20/'-:J 1 11 RtA CltAR SW 10- ''., NUI-IIH 1149 G 13•13 13-1-1 
181 11120/:11 11 R~/1 CL~AR SW 10-1:, NURIH 1172 ,1 1403 1404 

:,. Hld 11/ I.vi:! I 11 RLA Cl ~AR SW IU-1b NURltl 1152 I! 1428 1419 
I.., 189 11/20/91 11 Gw Cl FAR ~w 10 15 •JOATH 1 115 7 1502 1503 

0 
H!l:S~IUN !:Ml '.;SJGN J.IA)(l.MUM MAXJMUM 

I !ME I !M~ ~TACK STACK MAXIMUM 
IGl'.l I !Cl'. UURJNG DURING OPACITY OPACITY UPAC ITV 
DELAY, PUSH, TRAVFI . RFFORF AFTFR AT BOX/,IAMB 

OBS SFCONJS SFCONDS SECONDS JGNIT lllN, ¼ IGNITION. ¼ INTFRFACF. COM'1EII, TS 

169 46 256 1~J b 20 
1"/0 
1"/1 

41 
40 

H:O 
300 

1!> 
40 

b 
5 

10 
25 

172 37 240 :JO 15 lb 
173 15 1:.!(; 15 10 10 
174 
175 52 1J·~ ·o :, ::, 

PUSt!ED LJEI OR[ ~ 300 

176 
177 il 

64 
1t, 

18 
'.! J' 

b ,,. :, 

20 
0 

" 
NU IGl',11 lUN 

178 1'1 ~'j '.Jd 1~ 10 'j 

I I~ 1J :.,~ 1(-,J JO )0 = l8ll 'I 11 2{;8 20 :1:1 s 
Id 1 :, 8~ 6? 10 10 1!) 

182 :·!)() b!} .10 15 .., 
183 
HM 
185 

:J ~1 

4!l 
2 •I() 

99 
20 
1() 

5 ., ,o 
10 

186 23 107 :?O IS 10 
187 15 l~)f} 10 10 10 
188 :,q 1 '.' 1 ,o 5 5 
11!'1 4 74 22" 20 30 10 



l<R[SS llOX ILARt & PUSrllNu OOS[RVAi lUN:, 10;40 fu&Sda'y, Morch 31, 1992 10 
l<RFS5 OFtMlN<;TRAT ION PROdEC:T - A~THLEHEM STFEL CORPORATION 

SPARROWS POINT, MARYi AND 

Wlfl.D TIMC: 
TIM[ 
or 

OBS DAit, 
COi<~ 

BATTERY 
ORSFRVfRS 
INITIALS W(ATl,[R 

WINO 
DIRECTION 

SPEED, 
MPH 

OOSLRVER 
lOCAl lllN 

OVCN 
l'IJSH~D 

l<RESS 
BOX NO. 

DF 
PUSH 

t, I Arlt: 
IGNlflON 

190 
1~1 

11/20/91 
I l/?0/91 

11 ,, GW 
cw 

CLEAR 
CL[AR 

SW 
SW 

10-15 
10 · 1~ 

NORTH 
NURIH 

1154 
1111 2 

1h39 
1558 

1~10 
1600 

192 
193 

11/21/91 
11/21/91 

11 
11 

GW 
,,w 

CLR/OCST 
CLR/OCST 

SE 
:,[ 

4 
4 

a 
tl 

NORTH 
fl.:.H~ 1tt 

1148 
1151 

3 
9 

l?!,3 
1315 

12:>4 
1:116 

194 ll/?1/91 11 GW 1:LJ.1/0CST SE 4-8 M'.RlH 1153 5 1332 1333 
19'5 11/21/91 I 1 GW UR/OCST SI: 4 8 NORTH 114'1 6 13:>3 1354 
196 11/:l 1/!:l I 11 GW CLR/0::51 SE 4 R NURIH 11"/:l 4 141 I 1412 
197 11/21/91 11 GW ClR/OcST SF 4 8 NORHI 1152 8 14:.>A 1-129 
l!lli 
199 

11/21/91 
11/;> I/fl I 

11 
11 

GW 
(;i.; 

CLR/OrST 
CLR/OCST 

SE 
Sl 

4-8 
4 tl 

fl.ORTII 
NORTII 

113'5 
11',:,4 

7 
1 

1553 
162? 

1',:,54 
1673 

200 11/21/\11 11 (;i.; CLR/OCSI SE -1-8 NORHI 1171 2 1643 1G44 
201 
:lO:.! 

1 l/22i91 
11/22/91 

11 
'I 

GW 
Gw 

UC/flAIN 
OC/RAIN 

SOUTH 
<;ntlTH 

10-b 
10- 1 '.J 

NORTH 
NOR!tt 

1148 
11',:,1 

3 
9 

1255 
1:J 12 

1257 
1J 14 

203 11122/)1 'I cw OC/RAIN SOUTH 10 15 NORTII 1153 ',:, 1331 l'.!Tl 
:•l)S 11/22/91 11 GW UC/RAIN ~OUTH 10- I',:, NURIH 1149 6 1352 1353 
:JO~ 11122_:91 11 liW OC_IRAlfl. SOUIH 10- 1!} NO'<"H 1172 4 1414 1416 
206 1 1/??/'l 1 11 GW OC/RIIIN SOUTH 10 15 NOll711 1152 8 1441 1'1'1tl 
~(}"/ 11/2?/91 11 GW OC/IUIN SOUTH 10 1:, NUI< !ti 1LJ5 7 1537 1~:l/1 
2011 11/22/') 1 11 GW UC.IRA IN ~uu ,u 10 15 NORTl-1 1154 ? 16:.>3 1623 ,. 

I 
:;09 
2 10 

11/22/91 
11/23/91 

11 
11 

Gw 
G. 

DC/RAIN 
CltAR 

SOUTH 
SE 

10-1:-, 
5 IC 

NORTH 
NOIIIH 

1171 
1148 

] 

7 
1641 
133:i 1333 

~ .... 
LMiSSION EMISSION ~1AX. I IVuM IUXJML~ 

1 IM~ llML STACK STACK MAXlMIJ!',1 
IGNII ION DURING Dl,RJNG llPAC:1 T'( OPACJTV OPAC ITV 

CBS 
UtlA ¥, 

SFCONO<; 
PUSH, 

SFCONO<; 
!RAVEL, 
SECONDS 

BEFORE 
IGNI I ION, % 

AFlEij 
IGNITION, ¼ 

Al HOX/vAMl:I 
11\.TCRf"ACE, CCMMINTS 

l!cJO !J 76 •13 10 1C 5 
191 3 !J~ t9!j 10 75 10 
192 3 66 l3'l :.>o 10 20 
193 
194 

2 -, 
!\? 

60 
1:,2 
Ii; ·r 

10 
5 

15 
JC 

:, 
10 

19';; ',:, 85 15:> JO 25 15 
l'l(; 0 8~ 14G 10 15 1:> 
197 6 93 161 10 :>O 15 
198 12 e:, 11:} 2~ 10 20 
1!:19 I 77 1)G JC, 1c ::, 
200 <; 69 108 10 20 20 
201,o, 10 

:i 
78 
86 

,s;· 
~() 1 

20 
20 

•:, 

20 
:., 

1() 

2:):3 17 76 22"1 25 :.10 5 
2~4 ::, 70 l=iJ 25 30 :>!i 
205 0 83 701\ 10 20 20 
206 240 6tl 211 30 15 10 
207 9 s, 142 40 ;/{) 10 
208 5 65 1G 1 15 20 5 
209 TOO DARK TO sec 
710 7 6',:, 142 ?C 10 5 



KR[S5 [lQX f-lAR~ & l'll5HJNG OllSElhlATl'.Jt,~ li.i:4() l ue:c,d.-t•,'. ~lar'Ch JI, 1992 11 
KR[SS DE~ION5 T Rll l I ON PIWutCI BETHLEHEM STEEL CO!<PORATION 

SPARROWS POINT, MARYLANU 

TIME 
WINO TJMF OF 

COKF OHSH<vll<S WIND $PEFO, UlblRVtR OVLN KRESS Of Fl ARE 
OBS DATE BATTERY !NIT IALS WEATl1[R DJR[C f ION MPtt LO:;ATION PUSHE:.O i30X NO. Pll'iH l GNJ 1 HJN 

~ 11 11/23/91 11 G\11 CLEAR ::t :, 1() NORJh I'~ 1 3 1356 1358 
;, , .? 11/r-1/91 11 Glol CLLAR s~ ~- '0 NOP.TH 115] fl 1413 1-11-1 
213 11/.?'.l/~I 11 Glo' Cl.fhR SC !J-10 N:JIHH 1149 5 1431 1432 
214 11/23/91 11 ""' CLEAR SC !:, 10 NORIII 1172 6 1450 1450 
:l 15 11/23/91 11 (.iW CLEt.R SC ::,-10 NORTH 1 •52 4 l!'\1"i 1516 
216 I 1/23/91 11 Glol CLtAR SE ~-10 NiJR:H 1135 8 1539 1!>40 
217 11/23/91 11 GW CLEAR SE ~)- 10 lllCRiH 1154 2 ,~~8 1539 
218 11/23/9 I 11 GW CJ FAR SI: 5 10 'JGRIH 1 171 7 
219 11/24/91 11 GW Cl FAR NW 8 12 NOR IH 1148 7 1250 12:,1 
no '. l/24/91 11 Glio Ci I AR NIii 8 '2 NOR"li 1151 :J 1:11~ 131°! 
221 1 l/:.!4/91 11 GW 1:1 F All NW 8- '. 2 NCRTH 1153 9 1331 1333 
222 11/2-1/91 11 GW Cl FAR NW 8 12 "IORltf 114!,1 Cl 1352 1353 
??:I 
:.>24 

11/;'14/91 

11/;,4/91 
11 
11 

cw 
Cw 

<'.LEAR 
CL[AR 

NW 

NW 
8 12 
8-1? 

"IOR It< 
NORTH 

1 ~ 12 
1 '52 

r, 
4 

1.;09 
1429 

14 11 
1431 

ns
~=-6 

11/2~/91 
11/14/9• 

11 
11 

(,W 

cw 
CLEAR 
CLEAR 

NW 
NW 

A· 12 
8- 12 

NU~ lf1 

NUlslH 
11 J~ 
11.,4 

B 

' 
1440 
1507 

1446 
1508 

227 
2,1.i 

11/:;>4/91 
1 1 / :.l'.J/;j ~ 

11 
11 

GW 
'.:,tlf' 

CaAR 
<.:UAR 

NW 
Nlol 

IS-12 
15-:>0 

NORTH 
NORT•I 

1 I 71 
1 148 

7 ., 16J1 
1304 1305 

2;;9 11 /:!~iY 1 11 SBP Ci FAR NW l!i-?O NORT>I 1151 3 1 J:11 
:,,, 
I 

N 

:>JO 
;,JI 

J 1/25/91 
t 1/?5/91 

I! 
11 

SHP 
SRP 

CLEAR 
CLEAR 

NW 
NW 

15-:W 
I!> ?(.) 

NORfH 
NO~!l1 

1153 
1149 

;i 

5 
1331 
1359 

13'.19 

N 
f-MI 55 IUN ~MISSION MIIXIMIJM MAXIMUM 

1 IMt I !ME STACK STACK MAXTM.J,_. 
IGNITION DURING DuRING OPACIIY OPAC!H O?ACl IV 

DELAY, PU$H, 11<.AVEL. 8EF0Rt Al-TEI< 11 T 80X/.JAM8 
oos ":>ft:!JNOS SECOND5 SECONDS It.NI I lllN, ",( IGll,ITTON, 'Z INTER, ACE. CCJIM!HH <; 

~} J ' 
212 
213 

1~ 

5 
3 

73 
f;;, 
58 

114 
119 
97 

30 
1!i 
15 

15 
15 
15 

5 
10., 

2 14 5 51 14:; Jf; 15 ,0 

215 2 96 1:ic; ?() 15 5 
,16 H 7J 184 25 20 15 
i 1·1 12 48 f f5 15 10 5 
2 18 10() ()AHK IU SFF 
2 19 8 R:.> 1;•!, 30 15 '::, 
??O ·1 '::>8 q I 15 1') !:, 
??I 14 18 :.>~ 5 :., (.) 

?22 9 5G 1 :.>J ?O 20 :., 
?~'.l \~ ) \ 5~ '> !:, •:., 
224 h 12 0 10 '::, 5 
2~5 !-, 18 4 I 'J 5 5 
22G 9 22 33 '::, 5 5 
227 5 Jb 15 "' 5 5 
228 h 60 •10 25 5 .l5 
229 
230 :w 

71 
107 

103 
A5 

40 
20 10 10 

NO IC;NI flON 

231 5 108 14'1 15 :, '::, 



Kfll;::,:, 
KRl:SS BOX 

ULMOl'.SIRAIION 
11 AR( a, 
PROJECT 

PUSIIING UGS[RVATIONS 
- BETHLEHEM SHI:! CORPO'<Al ION 

10:40 Tue,sddy, M.is,·ch 31. 1992 12 

SPARIIOWS POINT. MARVIAt-.0 

TIME 
WINO TIMF OF 

ous UAIE 
COKE 

BAI 11:IIY 
UU:C.tRVLRS 
INI IIAL::. Wl:AIHtl< 

WINO 
DIRECTIO~, 

SPFEO. 
MPII 

IJH<:;FRVFR 
l OCAT IO~J 

OVfN 
PlJSHFn 

KRESS 
BOX NO. 

OF 
PUSH 

rLAR[ 
IGNI I JON 

232 11/25/91 I 1 <;BP CLEAR NW ;5 20 NORTII 1 1·12 b 1-111 1-11!1 
233 11/2~/~ 1 11 c.w CllAR NW 10 1::, NUIIIII 1 146 7 1304 1305 
234 11/25/91 11 GW Cltl\11 NW 10-15 t~ORTH I 151 :l n:'1 
235 11/25/91 11 GW CLl:AI< NW 1r.- 1~ NORTH 1153 9 1337 1339 
2:36 I 1/;.:,/,1 I 11 \iW CLLAfl NW IC- 15 !~ORTH 1149 1359 1400 
237 11/2S/g 1 ·1 GW Cl EAR NW 10- 15 NORTH 1177 (', 1417 1418 
~38 11/'..''.,/91 11 GW Cl FAil NW 10-15 NORTH 1152 4 1448 H49 
233 1105/:11 11 CiW CLEAll NW , u 15 NORTII 1135 8 1~12 1b13 
740 
?41 

11/:.>5/91 
11/25/91 

11 
, 1 

GW 
C.iW 

CLEAR 
CLEAR 

NW 
NW 

10- 1!J 
1 u- 15 

NIJRIH 
~URHt 

11;,'1 
11·11 

2 1539 1540 

?42 11/25/() 1 11 RJA CLEIIR NW ~()-:.!~.) ~URTII 1148 7 1304 13()5 
?43 11/25,/91 11 Rull Cl.EIIR NW . o- ;>() NORTH 1151 3 1321 
:.!44 11/:.l~/·J l 11 R.JA CLtllR NW \0 70 tJOR TII 1153 () 1337 1'.139 
:J•1:J 11/2:i!<:11 11 Rdll <:I rflR NW 10-?0 NIJRIH 1149 5 1359 1400 
;/4(:i 11/2;,/91 11 11,JA CIEAR NW 10-20 NOIHH 1 172 6 1411 1418 
?47 
,~8 

11/26/91 
11/26/91 

11 
11 

Gw 
GW 

CLCIIR 
Cl FAR 

NW 
NW 

8-12 
8 12 

NUI< Ill 
NORIH 

1148 
1151 8 1307 

24':I 11/;;6/>!1 11 (.;W CLEAR NW 8- I;> NORTH 1153 6 1313 1314 
;l'.10,~· 11/2(;/9 I 

11/?f./9 I 
11 
11 

GW 
GW 

C:I ~AR 
CLEAR 

NW 
NW 

8- 12 
8-12 

tJOR Ill 
N[JRIII 

114] 
1172 

4 
e 

1325 
1337 

132·, 
1338 

):, 
1.., .., fMISSION 

I I Ml 
EM! SS ION 

TIt.IE 
MAXIMUM 

STACK 
MAXIMUM 

STACK MAXIMUM 
;C,NlT ION DURING DURING Uf'AC 11¥ Uf'ACI I 'I OPACITY 
OHIH, f'lJSH, I f<AVC.L. RFFORE AFTFR hl RCX/JAMR 

005 SECONDS Sl:CCNUS SlCONllS IGNlllllN, "I- t<;i.i!l ION. '¼ INTERFACE, COMt.lENTS 

232 8 91 16~) 20 10 ,o 
;,:n 4 66 43 20 10 25 
234 75 ~l)O 40 NO IGNI 1 ION 
235 23 110 8;, 15 1() 10 
2J6 2 7'.l 1~2 IO 10 ,o 
237 8 R'.l 175 15 1" 10 
23A 5 52 35 ::o 10 "2:19 0 64 '/'.;, 1U 10 1:l FARI 1 IGNI T 1011. 
2·10 1-1 JU 2 1 5 5 
241 
;i,,:: 
,~J 

67 
7.l 

Jl.) 

')00 

:;.:'\ 

40 
~ .!'..) 

TOO DARK JO 

"'o JGNI-ION 

SLI:. 

2-l·l 22 109 6:J 1() 1:1 l~l 
2-1':, • QlJ 1 r1t) '" ~ 1 ~) 
246 8 90 1·10 15 IC) IO 
2·l"I 
2-18 2A ,..... ~ 10 '., 

PUSrttU BEFORE 
NO IGN! f !UN 

1300 

7411 y 57 1•, 7 35 IO 5 
2':>0
2s, 

2 
0 

72 
UV 

I?~) 
.17 

20 
3':, 

~o 
10 

15,n 



DH5 

::>52 
:>53 

l>ATE 

11/26/91 
11 /26/B 1 

Ud~. 

252 
2~3 

IG:-.JIT:ON 
l>HAY, 

5LCONDS 

17 

::, 
I 

""... 

CCKE 
BATT CRY 

11 
11 

fMISSION 
I IME 

CURING 
~USH. 

S[CO~'.i 

62 
67 

KRESS 

OBSERVERS 
INITIALS 

GW 
GW 

FM! SS ION 
I IMF 

DURING 
ll<AVtl . 
srcOl'..'.lS 

'.)8 
126 

KRESS HOX ~LAR• & PJSHING Ot:ISlRVAI !UN~ 10:40 Tuesday, 
D[MON:,TRATIOr. PRO,J[CT ClfTlll [lt[M ST[L, COPPORA' ION 

Sr>ARROWS POINT, MARYi ANfl 

WCl>.TIICR 
W

DIRECT IOt,, 
IND 

wr~,:-i 

SPErn. 
MPH 

OGSCRV::? 
LOCA I ION 

OVCN 
PUSHED 

KRCSS 
BOX !liO. 

Cl rAR 
CU:AR 

NW 
NW 

8- 1 :.! 
8-12 

'JOl<ll1 
NDl<IH 

11~2 
11~4 

I 
'J 

'//'AX !MUM 
$TACK 

OPACTT,' 
[JLrGRE 

IGl\lll ION, ,,"' I

MAX !MUM 
STACK 

OP4CITY 

MIER 
GNITION, 

f, T 
¼ JN

MA(!MliM 
OPACITY 

BOX/ cJA~lt:I 
TERFACF. COMMFNTS 

25 
IO 

20 10 
~() NU le;'\. T IUN 

March 

TlME 
or 

l'USH 

1:M·; 
1400 

:l1, 199:! 1:l 

TIME 
m 

rLARC 
IGNirlON 

1349 



l'U';,ri!NG U'llSSIONS CONTROL iJA l A 11/ 12 HAl fFRY 10.4!! Tuesc1?.i',', M;,rch JI, 1!:l92 
Kll)C DFMON<;TRAT ION PROdFCT - BFTHLEHFM SHEc CO~PORA TION 

Sl'ARIWW'.:> 1-'lllNI, MARYi AND 

cM ['.,'.,ION'., 1:"4ISSIONS 1D1 Al MAXIMUM r,,AXIMUM 
CMl5SIUN UJRlNG DURING tMISSIDN OPAC 11 Y Ol'ACICY 

ORO:.C~V[R~> WINO WIND 01.i:,ERVtR c;UI\TROL CVLN I !Ml ur PlJSII TRAVEL TIMF nlJIHNC. ntllHNr. 
OBS UA:l INITIALS WEATr.ER OIKECIIUN S?[UJ LOCATION SYSTEM PUSHED PUSH SFC'.JND!;; SECONDS SECONDS PUSh. % TRAVEL. ,:, 

I 
2 

O:l/19/91 
03/19/91 

GW 
GW 

f:lFAR 
CL(AR 

WEST 
WCST 

15 
15 

20 
:?O 

NC 
NE 

SH['ljANGO 
·~HE NANl.iU 

110 
120-1 

1212 
1n.i 

10S 
1()2 

42 
64 

14"/ 
166 

6b 
10 

4~ 
10 

3 0:l/19/91 GW CLtAR WESI 1:.,-20 1'l SIILNANGO 1217 1238 I?? .:1 16"i G5 3~ 
4 03/19/91 GW CLEAR Wl:SI lb-20 Nl SH~NANr.O 1237 1255 102 61 163 85 40 
b 03/ 1::1/:i I uW c;LEAR WLST 15-20 1111: SHENANGO 1 247 13:>~ 440 46 -186 35 0 
G 03/19/91 cw C.I FAil WF<;T 15-20 NF SHHIANGO 1257 134C 65 ·11 106 30 !i 
7 
8 

03/19/91 
03/22/91 

GW 
<,;,1 

Cl EAR 
OL/RAIN 

W[ST 
NE 

15 20 
IQ- 1:, 

NC 
NL 

St•ENANGO 
Sh~NANGU 

126"/ 
11:15 

1102 
1217 

130 
73 

!)1 
84 

186 
157 

10<) 
35 

45 
0 

9 0:l/?:>/91 G~ OC/RAIN N~ to- t~> NF SHENAlolGO 120"> 1?4~ 7'i 61 136 20 0 
10 03/22/91 
11 01/77/91 

GW 
r.w 

DC/RAIN 
OC/RA I '\I 

NE 
NE 

10-15 
10 ,... NF 

Nf 
SHtNAl\kiO 
Sil[N.ANGO 

12 lo 
122 1

.) 

1252 
1 :1?(, 

60 .,.., 71 
-, fl 

139 
123 

25 
50 

0 
0 

12 03/22/91 GW OC/RAJ>J NE 10-10 NE S•lfNANGO 1n:.. l:JJ:i 5·1 67 121 0 0 
13 03/}]/91 \iW UC/RAIN NI: 10- 15 NL 511lNANGO 1~45 l:l44 67 53 120 1~ 0 
1-1 o:i1·n:s1 GW OC/RAJN NE 10 15 NF SHFNANGO l 1?7 14G"/ 4G ti'..:> 111 -10 15 
1'"> 
IL 

O:J/22/91 
OJ;,>,'!! I 

r.w 
GW 

01"./RA IN 
OC/RAIN 

NI, 
Nf 

10- 15 
10-15 

NE 
NF 

SHENAN(;O 
SHtNANGO 

1147 
120"/ 

141G 
142!, 

89 
49 

113 
U9 

202 
1J8 

?!, 
10 

10 
0 

17 01/22/91 GW O<:IRAIN NL 10-1~ NC :illlt-.ANGO 121-, 1136 56 7 I l:>7 4!, ,0 

ltl UJ/ .!b/':f 1 c..w OVt.RC.\51 :il 10-15 NORIH CH~MTCII 1~08 11:u; 61 74 135 30 10 
19 OJ/26/91 GW OVFRCAST Sf 1()-10 NORTH CHfMICll 1248 1210 70 52 17:? 100 10 
10 O~l/ :>il/~ I GW 0'/ERCAS T SC 10 15 NORTH C1tEMICO 1258 1?74 4!-l ~.3 102 Bo 55 

:,, 
I 
J 

21 
:,:; 

03/26/91 
03/26/91 

GW 
GW 

OVERCAST 
UVUIGAS I 

SE 
'.>I: 

10-1~ 
1()-15 

NUI./IH 
NORTII 

t;Hl:M!CO 
CIIEMICO 

1268 
1 121 

12JB 
1:>'i:? 

o4 
76 

29 
A6 

83 
16? 

65 
~o 

45 
20 

"' :>:: o:i/26/91 GW OVFRCAST SE 10· 15 NORTH CHFMTCO 11'.11 1302 58 121 169 BO 25 
24 03/ 26/!l I GW OVERClST SE 10-10 NURTII CIICMlCO 110S 1315 63 6b 1:>H ~] fl 15 
2!, O:J/:.tb/91 GW OVLl./(;4SI Sl 10-15 NORJH CHE,-.ICU 11!>1 13:JO 76 7 I 147 75 45 
26 03/26/91 GW CJVl:RCr.SI SI: 10- ff, NORTH CHFMTCO 117 I 1339 71 86 157 100 85 
'J.1 O:J/2b/91 GW OVLRCASI St 10-15 NORTH CHEMICO 1101 1:J:JI 6H 67 135 100 70 
28 03/ 26/'l I c.w OVFR<:AST SF 10-10 NORTH CHfMICO 1201 1402 42 48 90 100 oh 
29 03/27/91 GW OVERCAST NORTH Clt[MTCO 1171 1314 57 b1 118 75 75 
30 
31 

03/27 /9 I 
03/27/91 

GW 
GW 

OVLRCASI 
OVHICA!>l 

NOl<IH 
NORlll 

(.;IIL!lllCO 
CHHol!CO 

1:./01 
12 11 

1324 
1330 

84.,, !,8 
49 

142 
1? 1 

1CO 
100 

70 
20 

32 03/27/91 GW OVLRt;ASI NORH1 CHEMICD 1221 1:J4b 8 I 45 I :16 100 lb 
33 O:J/'Jl/91 GW OVERCAST NORTH CHfMICO 123 I 1:J::09 4:J 34 77 100 25 
34 03/n/9I GW RAIN NW •JORTl I SllfNANGO 1'08 1122 73 48 1:;>1 AO 1!i 
35 03/29/91 cw RAUJ NW NORlri SHENANGO 1228 1134 47 :l& 73 35 20 
:lfi :l:l/?'l/"ll GW ~AIN NW NORTII !;IIC'IIANGO 1238 \H:l 83 22 10!> 100 3~ 
37 
38 

03/29/') 1 
O:l/?9/91 

GW 
GW 

RAIN 
RAIN 

NW 
NW 

NORJH 
NORTH 

~1-<l:.NANt:iO 
SHENANGO 

1:M~ 
12-,R 

11'19 
11:,7 

9 I 
7q 

17,~, 108 
104 

75 
100 

20 
15 

J'.l 04/0' _lJ I GW OVLl-:CA5I NW Hi·\~ NURltl '.,tIL'\IA'IIGO 12]8 I 144 48 29 77 85 liO 
•IG 
·11 

:)•1 /01 /91 
:)4/0; /91 

GW 
GW 

OVFR<:AST 
OVFRC'.AST 

NW 
NW 

10- 15 
10-10 

NOR1H 
NURIII 

',;HFNANGO 

::iHl:.NANGU 
•;,4s 
12!;;8 

1 153 
1215 

4 1 
44 

33 
31 

'/4 
7':J 

100 
.,b 

2~ 
45 

,I) (),1/01/'11 cw C1VLRCAST NW 10 15 NORTH SJ,[NANno 1 ]f)H 1:>:>-1 4:1 ~2 64 100 5!\ 
43 
44 
45 

04/0'./SI 
04/01_/cJ I 
04/01/91 

GW 
GIi 
GW 

QV(RCAST 
OVLRCAST 
OV[RCASl 

NW 
NW 
N'.i 

10-15 
10-1~ 
10· 15 

NORTH 
NORTH 
NORTH 

5H[NANGO 
SHE.NANGU 
511LNANGO 

1101 
112 \ 
1131 

1324 
1338 
135•1 

62 
39 
r;.7 

112 
107 
7A 

174 
146 
14"i 

30 
0 

4"i 

15 
25 
10 

4G 04/01/91 GW OVl:RCA ST NW 10-1!, NllRfH Sh~NANGO 1151 140'.l 58 73 131 15 5 
4-, 04/01/91 GW U':LRCAS I NW 10- 15 NORTH SHENANGO I 171 1412 59 76 135 100 :lb 
,18 04/01/91 GW OVERC:AST NW 10- 15 NORTH SHENAN<iO 1201 1429 65 37 102 75 15 
4'l 04/02/91 GW CLEAR N« 10 15 NORTII CIICMICO 1228 1331 53 39 92 45 10 
;,() 04/0':f/91 5BP OVERCAS I N'" 10 Nt SHENANGO 1:>06 1136 '!ll! 48 106 100 45 
51 04/09/91 SBP DVFRf:l'ST NW 10 NF SHENANGO 1216 1141 60 58 118 100 30 



PUSHING l:Mt S'iJOf-,,S CONT flOI DATA 11/ 12 8A I i tRY 10:4!) Tuesday, Marctl 31. 199.l 2 
KIDC DEMONSTRATION PRO,J~CI - Ill: IHL.l:Hr"I S Itri C:JIIPURA I l UN 

SPARROWS POINT, MARYLAND 

EMISSIONS EMISSIONS TOiAL MAXIMUM MAXIMUM 
LMl :,:,ION LJUklNG OURING t:.MIS!>ION Ol'ACJ rv OPACITY 

oeSCRVERS WIND WIND OBSERVE~ CONTROL OVrN r tMr ()~ l'USH TRAVFl T IMF OlJRING DURING 
Olh DATE INITIALS lo/LA IIILR DlRECT!CN SPCLD LOCI\ TION SY~TE:M PUSHED PUSH SECONDS SECONDS SE:CONOS PUSH. "· TRAVEL. .,,. 

!>2 01/:.J9/91 SEP 0\/1:h'CASI NW 10 f-,,l SHENANGO 1?::>G 1?06 8'i 45 130 100 10 
53 
5,1 

04/09/91 
0'1/09/91 

SbP 
SEP 

UVl:WCASI 
OVERCAST 

NW 
NW 

1() 

tO 
N~ 
Nf 

SHrNAN<ill 
SHFNANC.0 

1236 
1?4t"; 

1no 
t ?'.14 

70 
GS 

55 
45 

125 
110 

100 
85 

:,~ 
10 

~~ 0'1/09/91 SEP OVERCAST NW 10 NF SHENANGO 1256 124 1 60 40 100 35 !> 
56 04/09/91 SBP 0VfRC:A5T NW 10 NF SHFNANr.O 11~8 1301 70 9;., 16~ 100 40 
57 04/09/91 
58 04/0!l/!l1 
59 04/09/!)1 

SBP 
SRP 
SBP 

OVfRC.AST 
OVERCAST 
OVERCAS f 

NW 
NW 
NW 

10 
10 
10 

NF 
NE 
NE 

Stt[NANGO 
SIIENANGO 
SHENANGO 

1200 
1218 
1238 

13 1 1 
1320 
1340 

65 
45 
"/0 

60 
4~ 
45 

125 
90 

115 

30 
25 

100 

5 
0 

:10 
60 04/ I0/91 SEP CLlAII NW I!> 2U NL SHENANuO 124-1 1121 70 40 I tO 100 30 
61 04/10/91 SBP CLEAR NW l!>-20 Nl '.-.H~NAN(iU 1108 11-11 6~"J 6:1 1:10 45 5 
o:.t (.;4/1U/~1 SbP CLlllW NW 15 20 Nl Stt[NANGO 1?06 1 t!H 75 40 115 100 20 
63 04/ 10/91 StlP Cl ~All NW 1s-:•o N~ SrlfNANGO 12 '6 1?0'l 70 70 140 75 30 
64 0'1/10/91 Sl.iP CU:AR NW 15-70 NF SHFNANGO 1??6 a:>16 78 60 138 !:,!:, 1::. 
65 
66 

<14/ 10/'l l 
04/ 10/91 

C:f!p 

SBP 
CIFAR 
CU:AR 

NW 
NW 

15-20 
15-20 

Nf 
NE 

SIIENIINGO 
SHFNANGQ 

1:/JG 
1246 

122G 
l?,10 

45 
5~, 

55 
!)~ 

100 
112 

65 
8!J 

25 
15 

67 (>I/ 10/'.)1 
C.A 04/10/~1 

SL:P 
S?.P 

CL[AR 
CLtAR 

NW 
NW 

15 
15 

20 
20 

Nf 

NL 
Sli[NANGQ 
SHENANGO 

1143 
1Hil:I 

1257 
1311 

1!0 
, 5 

68 
0 

HI! 
15 

25 
15 

t() 
0 

69 
·10 

04/ 10/91 
(H/ t:1/H1 

Si3P 
:~w 

CLEAR 
RAIN 

NW 
'.:Jt 

l~-20 
6- t 2 

N[ 
NURIH 

SlilNANGO 
SHENANGO 

1208 
1126 

1320 
r 14,1 

10 
-, J 

0 
1;, 

10 
uu 

20 
15 

0 
:, 

7 I <HI IS/91 GW RAIN SC 6 12 NORTtl St1CNIINGO 120G 1204 51 0 51 30 0 

>
I., 

a, 

72 
73 
7•1 
"/b 
76 

C4/l5/91 
C4/15/lf1 
04/15/91 
(H/H,/91 
04/15/91 

GW 
GW 
GW 
GW 
GW 

RAIN 
l<ll!N 
RAJN 
RAIN 
RAIN 

SE 
':,l 
SI: 
SE 
SF 

G- 12 
b-1:.t 
6-12 
6- 12 
6- 12 

NORHI 
NO fl Ill 
NOllTH 
NORHl 
NORTII 

Sll[NANGO 
Sll~NIINUO 
SHENANr.n 
SH[NANGO 
SHENANGO 

l:.>16 
1226 
1236 
124G 
125G 

1223 
1228 
1246 
1259 
1309 

3ti 
44 
61 
1'.J 
13 

1H 
0 
0 
0 
0 

b4 
44 
61 
19 
1:1 

45 
55 
50 
20 
10 

tO 
0 
0 
0 
0 

77 04/15/91 GW RAIN SI:. b 12 NORIH SHENANGO IM8 1338 20 0 20 15 0 
78 04/15/91 cw RAlN SC 6- 1:.! NOWTH SriENANGO 1?08 1:i~4 18 0 18 5 0 
'/9 04/15/91 GW RlllN ':,I:. 6 12 NURTlt SHENANGO 1248 1403 23 0 23 15 0 
80 04/16/91 GW CLl:AR NW 1~1-10 NORIH CH~MIC[I 1?44 1 1?5 56 35 91 65 45 
81 
8:> 

04/Hi/91 
04/ 16/<i r 

GW 
GW 

CLEAR 
C[FAR 

NW 
NW 

15-20 
t!i-?O 

NORTH 
NORIH 

CHFMICO 
CHEMICO 

11]6 
1146 

I 14 I 
1204 

81 
0 

18 
0 

99 
0 

35 
0 

1;, 
0 

83 04/16/91 GW CLEAR NW 15 20 NORTII CHCMICO 1206 1212 26 33 59 40 25 
84 04/16/91 GW CL[AR NW 1!.i-:.>O NUWIH CHtMICU 1216 1229 50 31 81 75 60 
8!> 0,1/ ll:i/91 
86 04/ 16/91 

GW 
GW 

Cl ~All 
Cl FAR 

NW 
NW 

15-20 
1!>-:>0 

NORTH 
MlWIH 

CHEMICO 
CHtMU.:O 

1226 
1236 

1244 
1300 

54 
69 

G3 
37 

117 
10b 

95 
11:i 

55 
:m 

ll7 04/ tf,/9 I GW CLEAR NW 15 :20 t-.OWIH CltLMICO 1:.!46 1:J13 87 ?8 1 15 55 15 
88 0•1/ H,/9 I GW CLEAR NW 15-10 NORTH CHFMICO I 10'l 1'.l'.l) 12 1 4G 167 15 5 
8~ 0•10·1/'lt GW >IAIN <;f 8- t) Ml1HH CHfMlt:iJ L~OG 1?48 62 JS HXJ -1!.> 2~ 
')(l :),t/~..J / 9 1 GW '<A IN ',l I! 11 NOlo/lH ~HtMICU LI lb 1'.JO:..! 7 1 G2 13'.l 100 20 
91 04 /~&J /9 l GW ~AJN S[ I!- 1L NOIHH CHEMICO 1n6 1'.lt I .;.; :l4 100 65 10 
~2 0-l/2.J/~1 (,W ~AiN '.,;[ !J 1~ N:JRIH ~HU~ICO 12:Jb 1J2,; Ii:? 4 I 103 75 10 
9:J U-1/2-1/9 I Gloi ,IA IN ~-t: 8- I~ "-GR lit ::HH~ICfl 1 ;>41; 1 :t:1~ 75 32 10·1 70 IS 
~4 

~·~ 
04/:•4/9 I 
04/24/'l 1 

GW 
r,i.; 

RAIN 
i?A IN 

':E 
<;f 

8-12 
10- 15 

~,wR TII 
,._C1RTII 

CHEM I CO 
Clt[MICO 

I 148 
1:wu 

140:J 
141 '/ 

57 
J~ 

28 
29 

85 
61 

65 
10 

10 
!> 

96 04/24/91 GW RIIIN SE 10 15 NORTH CIIEMICO 1na 1426 n 0 n 25 0 
97 
!Iii 

04/:.4/91 
O•l/:>,1/91 

GW 
GW 

'<AIN 
i<AIN 

St 
<;F 

10-1 ~ 
10- • 5 

NORIH 
NORTH 

CHtMICO 
CHEMICO 

1:>:lll 
1248 

1434 
1445 

63 
50 

34 
21 

107 
a•., 

55 
7!, 

10 
10 

99 04/25/91 
1()0 04/25/91 

GW 
GW 

CLEAR 
Cl f Af.l 

S[ 
s~ 

5 10 
~. ,o 

NORTH 
NUWIH 

CIICMICO 
CHtMICU 

1206 
1216 

1238 
13:11 

66 
54 

15 
29 

81 
83 

90 
75 

5 
1::. 

101 0.1/2~/~ 1 GW CLEAR 5[ 5 10 NORTH C:llfMICO I??(; 1309 72 34 106 100 25 
102 04/25/9 I Gvl Cl ~All SI- !:)-10 fl.ORIH ChEMICO 1236 1317 81 87 168 100 45 



KlOC 
PUSHING [MISSIONS CONTROL OAIA II/ t::> HA I lllH 
OFMONSTRATION PRO.JFCl - RI-THlFH,M 5 T F Fl CClRPORATlON 

10: 411 l1JP.Sc1<1y, March 31, 1!-+!-+2 3 

SPARROWS POINT. MARYLAND 

EMISsro:s;s FMl SS IONS TOTAL MAXIMUM MA)(JMllM 
1:-MI SSIO',l IJLJRJNG DURING EMISSION OPACITY OPACITY 

ObSlRVtRS WIND WIND OBSCRVER CONTROL ov;::N TIME or PUSH TRAVEL I !ME lhllHNG OURING 
OKS llAII- INI TI Al S 1111-AlHI-R ll IJltCT ION SPFFO I OCATION SYSTFM PIISHFO PUSH SF~ONO~ SECONDS SCCONOS PUSll. ¾ TRAVEL, "· 
103 04/2~/91 uW CL[AR Sl 5 10 NORTH CIIEMICQ 1246 I J'.l 1 ::,9 !}7 11(; ·10 4;, 
104 04/25/91 GW CLEAR SC 5 10 NORTH CHEMICC 1148 1415 48 52 100 8!> 35 
11.)';) 04/2':>/~ I tiW !.:LLAR '..iL ';) 10 NOR Ht C.:tllMl!.:D 1:.Wt! 14;!:l :n. () 2:> 15 0 
106 04/25/91 GW Cl EAR SE 5-10 NORTH CllfMICO 12:!R 1447 48 54 102 90 ss 
10·1 04/25/91 GW Clt:.AR St 5- 10 NORTH CHtMICO 1248 1500 53 49 102 95 40 
100 04/2"1/'ll .. w OVEQCA:,i NE '5 10 NORTH SttENANGU 125\j 1J(J;) :i ... -,; I ~!:I :m 10 
109 0•1/29/91 G'il OVERCAST NE" 5-10 NORTH SH~NAN:\O 114!1 13'.l.'/ 4:J :l-1 77 65 5 
110 04/29/91 GW OVERCAST NE 5- 10 NORTH SIIENANGO 120!1 1344 40 32 72 25 0 
Ill 04/:1 ~/8 I GW CJVf-RCAST NF 5- 10 NORTH <.HENM.::;O 1:;>:JR 1'.l5r. GR :11 '.)9 90 45 
I 12 04/29/!l I 
113 04/:>'l/91 

cw 
GW 

OVERCAST 
OVlRCASI 

NE 
NL 

5-10 
:, 10 

NORTH 
NORIH 

SltCNANGO 
SHt:.NANGO 

1248 
1258 

1400 
1112 

52 
42 

3G 
?9 

B8 
71 

bO 
70 

7b 
It> 

114 04/?'l/'ll .. w CJVERCAST N[ s 10 NORTH SHENANGO 12(0 1421 54 19 7:J 40 20 
115 04/29/91 GW OVERCAST N[ 5 10 NORTH SHENANGO 1101 1,1r,J bJ b'/ 1:m 6:, ;,5 
116 04/29/91 GW OVE:RCAS f Nf 5- 10 NORTH ~HENANGO 1131 1'.>10 41 53 94 90 35 
117 0109/91 GW OVfRCAST NE 5- 10 NDRTH SH~NM;GO 11:,1 1519 5~) (,(-; 121 55 25 
118 0'>/01/ql r.w f.LEAR 5E 4-9 NORTH SHENM.GO I 126 1250 57 61 118 85 25 
1 1'.) 0$/01/Sll G\ol CL[AR $[ 4 '.! NORT<I '.'.I IE NAIi.GO 1206 1JH, 11 47 IH! 90 35 
120 0~/01/91 GW CLlAR SE 4-9 NORTH SHfNAII.GO 1716 1332 74 38 II? 70 40 
I? I 0:,/01/91 Gill Cl FAR SF 4-9 NORTH SHFNANr.O 1 ;,;,.; 1:140 66 36 102 85 30 
121 o~/01/31 GW CLCAR SC 4 9 NORTII Sll~NANGO 12'.36 134 7 ~8 41 !:l!:I !lO 40 

:,. 
I 

"' " 

123 05/01/91 
1:>.t 0'.>/Ul/91 
125 05/01/91 

Gill 
GW 
GW 

CLEAR 
Cl r AR 
CLEAR 

SE 
'.:>r 
SE 

4-9 
4-!l 
4-9 

NORTH 
NDl<IH 
NORTH 

SHENANGO 
SHfNANCill 
SHENANGO 

1246 
12::,b 
1148 

140:, 
1421 
1505 

72 
3? 
4G 

,a 
? I 
39 

100 
!>'.l 
ll5 

95 
45 
40 

15 
25 
JO 

126 05/01/91 GW CLEAR SE 4-9 NORTH SHENANGO 1208 1525 Ill 34 53 20 5 
127 05/01/91 G\ol CLEAR SE 4-9 NORTH SHENAII.GO 1238 1532 n. :JO 110 1';, ·10 
I:.!!! o:../Uti/91 
129 OtJ/06/91 
130 05/0G/91 

GW 
GW 
GW 

UV~M\:A::, I 
OVUICAS f 
OVERCAST 

':,W 

SW 
5W 

:.,- 10 
5-10 
cj- 10 

NORIH 
NORTH 
NORTH 

ClttM I !.:O 
CHEMICO 
CIIEMICO 

1102 
1152 
1 172 

111~ 
1200 
12 IS 

73 
48 
::,9 

B2 
74 
'/fi 

155 
112 
135 

AO 
55 

100 

40 
15 
-10 

131 05/06/91 GW OVERCAST SW 5- I 0 NORTH CHFMICO 1:>::>r1 1??7 5R 41; 104 35 15 
137 0!>/06/91 Gill llVFRCAS I SW 5-10 NORTH CHEMICO 1212 1750 45 23 68 20 5 
133 05/06/91 GW OVERCAST :;w 5- 10 NORTH t:HtMI CO 1222 1J 12 ~2 il8 100 25 20 
1'.14 O'i/OG/!'11 .. w OVFRC:A$T SW 5 10 NORTH CIICM!CO 12J2 1J19 4 1 0 41 :z:.. 0 
135 05/0G/91 GW OVCRCAST SW 5 10 NORTII Ct!EMICO 1242 13:l:.! ,14 ?6 7() :10 10 
1:16 O:>/Oti/91 GW OVlRCASI SW :,- 10 NOIH'i CHEMICO 1262 1343 61 32 93 55 -10 
137 05/06/91 
l:l!! O::i/01/91 
t:)9 05/01/01 
140 05/07/91 

GW 
G',/ 

GW 
Giol 

OVFRCAST 
Cl HoR 
Cl r AR 

CLEAR 

SW 
SW 
~w 
SW 

5-10 
10- 1!:i 
10 1;, 
10 15 

NORT-1 
NORTrl 
NORT•I 
NOR~•i 

CHFMIC:n 
SHFNANC.O 
5H[NANGO 
Sll[NANGO 

1'J'I? 
1 1~, 
1 172 

1212 

1'.l'-lq 
11n 
1150 
1200 

1? 
75 
Hl 
57 

1 q 
54~-, 
46 

!)1 
129 
1:)!) 

103 

90 
55 
7h 
!H, 

25 
30 
;,s 
45 

HI O'J/01 /'oJ I (.i',I !.:Li:./\R SW 10~ 1~ NOR!rl SH~NANGO ·, 22? 1:,;>,1 66 '.17 1()3 110 5'i 
1-12 05/07/91 GW Cl FAR SW 10 1;, NORTH SH£N/\'JCO \232 1235 72 •12 114 (;~ 10 
14'.i 05/07/81 Gw t:I FAW ~w 10-1:i NURIH SHtNANGU 1242 1?:,2 65 35 100 60 25 
144 05/07/01 Gw CLEAR '.:.W 10 15 NORTH Sll[NA''IGO 1:ll,:l 1JU:Z i.il :.!3 IM I{)() 30 
14:, 0:,/01/91 GW CL~AR SW 10- l!:i NORTH SHFNUJGO 177? 1310 71 47 120 100 35 
146 05/07/91 Go/ Cl FAR 51, 10- 15 NORTH SHENANGO 1134 1323 58 76 l:l4 100 20 
147 O'i/07 /!l I cw Cl fAR s~ 10- IS NORTII '.:,IICNANC.0 1154 1J3G 71 68 139 11:.. 3:, 
14!! o~/ u191 G\ol CltAR ':,E- 3-6 N(JRTH SHrNANGU 111;·1 I 11!! 5R 47 105 EIS 15 
149 O:>/ 13/91 
150 (b/ l;J/!JI 
151 05/ 13/91 
l::i~ 05/13/91 

GW 
GW 
GW 
GW 

CLEAR 
Cl 1-41< 
CLEAR 
CLUIR 

SE 
Sr 
SE 
SL 

3-6 
3-6 
3 G 
J 6 

NORTH 
NrlQTH 
NO:.Ttt 
NOi<IH 

SHENANGO 
SHFNANC'.O 
Stt(NANGO 
SHENANGO 

12C7 
l?O'l 
1229 
1239 

1128 
1143 
1158 
1209 

65 
76 
3b 
., 1 

22 
28 
41 
32 

B7 
104 .,., 
103 

100 
100 
90 

100 

10 
40 
15 
30 

153 05/ 11/91 GW CLEAR SC 3 6 NO>lltt SHENANGO 12•19 1220 62 29 111 100 35 



Kl()C 
PUSHING EMISSIONS CONTROL DATA 11/ 1:2 BATTERY 
DH'-ONS I RA f I ON PROdECT - BtTHLtHt:M Slttl CCRPOWA I ION 

10:48 Tuesday, March 31, 1!l!n 4 

SPARROWS POINT, MARYLA'lD 

LMI:..'.,101'<$ LMISSJO'\JS lOfllL MAXlMUM MAXIMIJM 

Ot!StRVUlS WIND WIND Ot!~tRvtR 
EMISSION 
CONTROL OVEN TIME OF 

DURING 
PUSII 

OUR[NG 
TRAVEL 

[MISSION 
lIMl 

OPACITV 
DURING 

OPAC[TY 
DURING 

OHS CATE INITI.ALS WcAT•tER DIR[CTTmJ sr>rrn LDCATTON <;V<;TFM l'LJ~,HFO ('t,~,H SEl"'ONOS SECONDS SECONDS PUSli. "/4 IRIIVtL. ,.-· 
154 0!>/13/~1 GW CL(AR Sl 3 l, NORTH SHI.NAN(;[) 1:!!.>~ 12:10 6H 23 91 55 20 
1!:>!j 05/13/91 cw Cl~AW s~ 3-6 NUIHH SHfNANGO 1269 1251 73 18 91 80 35 
156 05/13/91 GW CLEAR SE 3-6 NORTH SHENANGO 110:> 1315 82 73 155 75 25 
157 Oa/13/91 G.i Cl ~All St 3-b r-.ORTH SHENANGO 1152 1324 57 (;1 118 c;5 
158 05/14/91 GW CLEAR NW (;-I? Nn!HH SHFNANGO I 146 1129 5.1 63 117 b!> 4!.> 
159 05/14/91 GW CL !:All NW 6 12 NORTII SIICNANGO 11(,8 1139 31 68 99 2!::> 10 
1(,0 05/1-1/\11 Gw CLCAR NW 6-12 NORTH Slil:NANGU l2b1 I 14!! b~ 35 97 75 50 
161 0!>/14/91 m, Cl~AR NW 6-1:;, NORTH SHfNANGO 170') 1156 56 58 114 100 15 
162 O:i/ M/91 Gori CLEAR NW 6-1:> !\ORTH <;1-<FNANGO I 2?') 122') 1,• 43 104 !c!O :d~ 
163 ()5/ l•l/91 G111 CtfAII NW !i-1? NnRTII Sl•FNANGO 1239 1245 5(, 27 83 50 35 
164 05/ 1-1/91 G"' Cl FAR NW h-1? NnRTH Sl-<FNANGO 1239 1245 56 27 83 50 35 
165 05/1-1/91 G.i Cl FAIi NW 6-12 NORTH SHFNANGO 124') 1~~'i BJ :JG 119 B!> b\J 
H':6 05/ 14/'l 1 Gtii CLl:AII NW 6 · 12 NOR Hf SIICNANGO 1,69 1318 35 2'., GO 45 15 
167 05/14/9•
,,,u 05/21/!J~ 

Cw 
(,w 

CLEAR 
CLLAR 

NW 
'.>L 

G- 12 
\; 12 

NDRlH 
NURI ft 

SHtNANGO 
~rllN,'\NUU 

1102 
11-17 

I :J:J4 
1H':.l 

-1'1 

205 
18 
61 

1!.J~ 
266 

HO 
100 

:is 
?S 

lb9 05/21/81 GW CLEAR SI: 6- 12 NORltl S--1~ NANl:O I ?45 1?03 !",R :><; fl,I 30 10 
1 /() 0'.,/:.11/Hl Go/ CL LAR Sl 6 12 NURltt St1FNANGO 1255 12:> I 47 3 I 88 15 5 
171 0'.>/'21/91 G• Cllllll St ti 12 NlllllH '>HtNANtiO 1167 12.:2 3'3 41 n, 10 0 
in 05/21/91 
17 3 05/21/91 

c;.., 
c. 

Cl EllR 
Ct FAR 

SF 
SE 

6- 12 
6- 12 

NORTII 
NORTtl 

SHENANGO 
SHLNANGO 

1207,::.,-, 130(, 
IJH, 

48 
t.4 

)4 
-1:.l 

82 
106 

':, 

100 
0 

45 
ll•l 03/21/91 GW CL[AP SC (,- 12 NORTH S1 1CNANGO 1?~i-, I '.l'.l I !)'/ '.H 91 :rn 35 

'l>' 
I., 

175 0:,/21/91 
17G 05/21/91 

GW 
GW 

CLEAR 
CLEAR 

SE 
SE 

6 
u 

12 
12 

NOR fll 
NOR Ill 

'.ill[NANGO 
':,lllNANuU 

1247 
1:lb/ 

1345 
1J~~ 

46 
~2 

37 
40 

83 
92 

!15 
70 

JO 
25 

CD in C5/21/91 GW C~ti\11 St 6- 12 NORTH SHENANGO 111 I 14 14 G4 7(; 140 '.'10 15 
178 05/22/91 GW Cll:AR 5t 4-1! NllRTH SHtNANG() 1?57 1320 52 31 83 15 5 
17!1 05/:i?/!'!1 r;w CLEllR SC 4 8 NORTlt SttlNANGO 1 ~(, 7 1345 48 22 70 40 LO 
180 05/22/91 GW CLCAR 5[ 4-8 NORTH SHENANGO 1209 140!:> •:.JI 1', 76 '.I() 5 
181 05/2:S/91 GW CltAR SI: 6-12 NlllHH SHl:NAN<JCJ 1:i 15 1253 62 J3 95 25 30 
182 C5/23/91 GW Cl FAR SE 6- 12 NORTH <;HFNANr.n 1??5 1'.'10:1 RA 52 140 100 •10 
183 05/2'.l/9 I GW r.LEAR SE 6-12 NORTH SHENANGO 1235 1313 71 37 108 35 5 
184 05/23/91 cw CLEAR SE (, 12 NORTH SHENANGO 1245 1320 62 29 Ht ~10 10 
18!:, O!o/23/91 GW CLEAR St b-12 NUIHtl SHtNANGO 12~~ 13:Jb '/3 23 96 40 15 
18ti 05/23/91 GW Cl FAR SE 6- 12 NORTH SHENANGO 1125 1350 5G 74 130 30 15 
11!"/ Ct>/23/91 
188 05/28/9 1 

GW 
cw 

Cl FAR 
OVFRC:A<;T 

St 
NW 

6-12 
4 _., 

NOIIIH 
NORTH 

SHLNANGU 
$HCNANr.n 

11:n 
1135 

1.;07 
11?4 

65 
7'.l 

71 
6:> 

142 
1'.l!o 

!35 
10:> 

45 
HX> 

189 OS/28/91 
190 G~/2tl/~1 

GW 
uW 

011f llCAST 
O\/[RCll5T 

r~w 
NW 

4 
•1 

9 
9 

NORTII 
NORTH 

SH[NANGO 
;;Hl:.NAN<.iO 

1233 
124~ 

1219 
12:ll:I 

87 
9.J 

38 
14 

125 
17R 

100 
100 

80 
4!, 

191 C~/28/91 
192 C':,/28/\JI 
I')) CS/.20/91 

GW 
GW 
(,W 

OvlRCA':.T 
Ovfllr.AST 
Cl\lf ~(. ,.1,~ I 

NW 
NW 
NW 

4 - g 

•1 9 
.J ,. 

NORTH 
N:JRTII 
1'<'.Jl'llH 

<;HFNANGO 
SIILN,iNGO 
Stil:.NANGO 

1?(;'.l 

1205 
1:! I~ 

,?.l7 

1303 
I 3 1 '., 

<J7 

79 
':.lB 

j I 
3•1 
,n 

14!! 

113 
1\1~ 

100 
100 
100 

·'U 
25 
!J ~, 

19·1 0':>/28/91 GW 01HRCA'>l 'lW 4-9 i-,;;1,11-1 SHI-NAN(;[) 1 ~1 )S l~'.lO 66 40 106 100 100 
19~ 0':.l/29/91 ,..... ()~/,~/') 1 

GW 
cw 

ClfAR 
<.I f Al, 

Sf 
'::f-

6-12 
(, 12 

l\:JRTH 
11.0RHt 

SHENANCO 
SHENANGO 

I 127 
I 14 7 

144 l 
1,153 

61 
'Jij 

63 
bb 

124 
124 

100 
100 

45 
65 

19J 05/29/91 Gw CL CAR 5[ 6-12 NCl'l 111 SIILN,iNGO 1167 1507 GS 59 127 75 25 
19(! 05/29/'J 1 GIN ClfAR SE 6-12 NOlllH SH~NANGU 1lff/ 1 ':l ~) :1 !)4 62 116 65 75 
I'l'l os1,!l/91 Gt. Cl FAR SI: 6- 12 MlPTtf Sll[NANGO 1217 1530 71 44 125 100 75 
:.oo 05/29/91 GW CLEAR SE 6-12 NORTH SHENANGO 1237 1538 89 :12 1n 100 40 
201 05/29/91 GW CHAR ;;1 b- 12 NUllTH SHtNANUU 12•17 1S•l9 78 38 116 100 45 
202 0~/29/91 Gili CL FAR SE 6- 12 NORTH Sf'ENANGO 1267 H'.00 CG 29 95 75 30 
203 O'i/29/91 c. <-LEAR 'SE 6-12 NORTH SHENANGO 1209 1614 59 41 100 55 25 
20·1 0:./29/91 Gw CLEAR SE C. 12 NORTII StlCNANGO 1229 1(;2J !:,7 46 103 100 4~ 



KIDC 
PlJSH!N:.; FMJSSIIINS CONllWL OA IA I 1/ 1:,, HAT 11:-R'r' 
UtMUNS I liA I lllN 1-'IWdfCT - Ric lrlLt•ltM SlHI C.OIIPORATION 

10:48 Tuesday, March 31. 1992 5 

SPARROWS POINT. MAIIYLANC· 

CM1~~1UN5 lMl~'.:JlL.:NS lUlAL MAXIMLM MAXIMUM 

UBS[RVERS ',1111,U WINIJ ClHS~RVH~ 
EMISSION 
CONTROL OVEN TI Mic 0~ 

OllRING 
PUSH 

UURING 
TRAVEL 

LM!SSION 
TIME 

Of'A(.;J I Y 
DURING 

01-'ACI TY 
DURING 

llLJS l)All lN111AlS WE,\ fli(R l.llllLCT ION SPEED LOCATION S'r'STHI PUSt-il'D PUSH ',1:-UlM}S SECnNQS S(CONOS PUSfl, ¼ TRAV(L, .,
lo 

205 0!:>/30/91 GW CLEAR SE 3-G NORTH SIILN,\NGU 11 3~) 112-i ~~2 63 515 1CO 45 
:;>Qf, 05/30/RI GW Cl fAl'l SE J G NCRTtl SHENANGO 114~ (fl 4~ 112 100 25 
?01 m,/:m/91 
206 06/0•1/91 

G\.tJ 
GW 

C.IFAR 
CLEAR 

SF 
NE 

3-6 
B-1t> 

NOllTH 
NOllTH 

SHENANGO 
SllfNANC-0 11 ~5 

1200 
114 I 

7,1 
·10 

:13 
u·, 

10"/ 
137 

HXl 
100 

!:,~ 

85 
209 06/()4/91 cw Cl FAR NF 9-1S N(]RTII 5flrNANGO t 153 1207 59 G'1 123 100 35 
210 06/04/91 GW CLEAR NE 9 15 r~ORTH SHfNANGO 1223 12-l~ 56 28 ~4 20 70 
211 06/04/91

'., 06/04/9 1 
213 06/04/91 
214 Ofi/04/'II 

GW 
GW 
GW 
r.w 

CL[AR 
tL[AR 
CLCAR 
CLCAR 

Nt 
NE 
NE 
N[ 

9 
9 
9 
~ 

15 
15 
15 
15 

NORTH 
NORTH 
NORTH 
NOl<TH 

SltLNANbU 

SHFNANGU 
SHENI\NGO 
511LN,\NGO 

Ll~1:.J 

12b'.I 
1205 
121a 

1~~4 
1:m'I 
1323 
13·16 

bl 

-19 
07? 

4~ 

:, ~J 

27 
?4 
'.19 

86 
76 

!:>96 
84 

,co 
90 

100 
1CO 

45 
15 
15 
JO 

215 or./04;91 
2H, Uf>/0•1/91 

GW 
GW 

CLLAR 
CLLAI< 

NE 
Nt. 

9-15 
9- I!:> 

NORTH 
NlJliIH 

SHFNh~Jr.il 
~HfNANGO 

l::>?5 
1235 

1:1S9 
14 11 

,;i; 
4fl 

17 
J:> 

93 
80 

75 
65 

20 
25 

217 OG/04/91 
ltd 06/ 10/91 

[ii, 

(,I, 

Cl~ All Ne 
N',1 

9- b 
!:, • 10 

NORTH 
NORTH 

SHENANGO 
SHFNANGO 

1~45 
1 102 

14JO 
1124 

52 
431 

28 
5G 

RO 
487 

6b 
4() 

1!:, 
w 

;J. 1'.:; UU/IC/91 
nc Cu/10/91 

(,W 

~w 
N,1 
NW 

5- 10 
5-10 

Nlll<TH 
NORIH 

SHFNANGO 
SHtNANC-0 

I 135 
11'i~ 

11'>1 
1202 

54 
57 

G7 
Gl 

12 I 
118 

100 
10 

HX) 
5 

221 06/10/91 :;v. N',1 5- 10 NORTH SHfNANGO 1205 1218 49 iiJ 112 10 5 
222 06/ IC/cl I GW N',1 5-10 NORTH ';,Hf.NANG(] 1223 1243 4b 52 96 70 15 

,,. 
I 

"' u:, 

223 C6/IG/9I 
i:J.t Cb/10/~1 
~ ~·5 C6/ 10/!11 
2:?6 06/1()/91 
n, O'o/10/91 
na 06/13/91 

GW 
Gw 
:;1, 

Gi. 
Gw 
:;w CLCAR 

N,i 
NW 
NW 
N'<I 
NW 
NW 

5-10 
5-10 
5 10 
',-IQ 
5- ,o 
6 1:? 

NORTH 
NORTH 
NOi;'Ttl 
NORTH 
NORTH 
NORfH 

Sll[NANGO 
Sll[NANGO 
Sll(NANGO 
SHENANGO 
SHfNANliO 
SHENANGO 

1233 
124'.l 
1~tl:J 

1215 
1:;>;>5 
1 :;> T 1 

,~!.:>B 
1305 
t:JH 
1'.l'.lO 
1:nB 
I 1:.10 

nh 

:..tt 
n 
61 
4:J 
58 

:l9 
b~ 
21 
3~ 
41 
:;, 1 

IO!:> 
120 
91 

99 
84 
6D 

JO 
3!:> 
65 
75 

100 
100 

10 
30 
15 
15 
30 

100 
229 06/13/91 GW CLEAR N',1 6-12 t~ORTH SHENANGO 1135 1150 63 69 132 2!:> !:, 
2:JO 06/IJ/g1 
l;J 1 OG/t:J/91 
232 06/13/91 

GW 
GW 
GW 

CLtAR 
CLlAR 
CLEAR 

NW 
N',i 
NW 

6-12 
6-12 

6-12 

NCHII H 
NORTH 
NORTH 

SHtNANGO 
SHENAN<:n 
SHFNANC.O 

1153 
1, ,:. 
1:?;>'.! 

1158 
1;, ,~ 
17,ic, 

74 
78 
59 

80 
31 
42 

15-l 
1()9 

101 

l"J 
8:, 
45 

:10 
3~ 
•15 

:?33 06/ 1:J/91 
2]4 Cb/13/91 

tiW 
GW 

Cll:AR 
CltAII 

NW 
NW 

6-12 
6-12 

NORTH 
NORTH 

SHENANGO 
SHFNANGO 

1233 
1243 

1,54 
1304 

'l2 
63 

34 
30 

106 
9'.l 

BO 
10 

llO 
b 

235 06/ 1:l/91 
236 06/13/91 
237 06/13/91 

GW 
GW 
GW 

C.:ltAII 
CLEAR 
Cl FAR 

NW 
NW 
NW 

6-1:1 
6- 1;, 
6-1] 

NOllTH 
NORTH 
NORTH 

SHFNANGO 
SHENANGO 
SHENANGO 

12GJ 
127] 
1225 

1312 
1321 
134C 

284 
5() 

288 

25 
27 
n 

309 
l:15 

320 

1GO,~ 
1CO 

15 
10 
0 

238 06/17/91 GW CLEAR NL 6 1:> NORTH SHFNANGO 1:.>68 1 132 77 26 103 1CO ·15 
:,:19 C6/17/!l1 
?40 06/ll/91 
:l~' Gb/11/91 
212 C6/1'1/91 

GW 
uw 
G\i 
GIN 

C!CAR 
CltAR 
UlA~ 
CIFAR 

NC 
Nt 
N, 
NI 

6 12 
6- ! 2 
n- i :1 
6-,, 

NORTH 
NORTH 
NORTH 
•JnRTH 

SHENANGO 
SHENANGO 
SHENANGO 
SHHJANGO 

1 t ~5 
1102 
1 IS3 
1?C1 

11~0 
1200 
122~ 
1233 

!16 
151 
l,~ 
,, J 

49 
23 
4:l 
:J:i 

13!:> 
1/4 
10b 
H~ 

GS 
bO 
!:,:, 

30 

50 
!; 

20 
10 

11J Cfi/11/91 Gw Cl FAR NF 6- 12 NORTH SHlNANGO 1211 124G 72 43 1 t5 Rei ~o 
2~4 GG/17/91 
2-15 CG/17/91 
H6 Cb/ 17/91 

.:.w 
Gw 
Gw 

Ct I Al< 
Cl[AR 
CLEAR 

Nf 
N!" 
NF 

G- ~ ~, 
G-12 
6-, :I 

~()~1tl 

>JOR!tl 
\IORIII 

~HfNANGO 
CSHl NANt;o 
SIICNANGO 

,221 
1:;,:11 
,2~1 

12:>~ 
130:; 
1:.;:,~ 

'/8 
,16 
'j'.) 

41 
:J? 
:JS 

119 
83 

110 

b~ 
-15 
40 

hO 
?5 
30 

'2·ll Cb/ 1 I/~ 1 
2·18 06/ 18/9 l 
219 ()6/IR/91 
2:iO CG/ lll/91 

GW 
~\,; 

Gw 
GW 

Ci ~AW 
OVFRCA<;T 
OVFRCAST 
OVfRCIIST 

Nr 
s;. 
5F .,, 

6-1] 

5- \0 
b- 10 
5- 10 

11.0'lTd 
IJORTH 
NORfH 
NO'ITII 

SHfNANGO 
SIICNANGO 
SHENANGO 
SHENANGO 

1251 
·.2'.:J!l 
12G8 
12:.,5 

IJ4(; 
11~() 
11:JB 
1201 

IJU 
69 
64 
65 

J1 
28 
J1 
2J 

119 
!l'I 
98 
88 

100 
65 
'/!:, 

60 

40 
25 
45 

251 06/ l!l/91 GW OvfRCAST SE ~-1U Ml~IH SHtNANGO 113b 1222 53 56 109 so 80 
:>52 06/18/91 
25) or,/ 1u/91 

GW 
c,w 

OvCRCAST 
OV[RCA51 

5£ 
'.:>i. 

s - ·o 
b- ~o 

NORTH 
NO~TH 

SHlNANGO 
SHlNANGO 

11':>:J 
1201 

1240 
1258 

58 
G3 

62 
6!) 

120 
132 

10 
6~ 

10 
20 

2S4 CG/18/91 
255 CG/ 18/9 I 

GW 
GW 

OVERCAST 
OVLRCAST 

SE 
SE 

!,- 10 
5- 10 

,\HHlTH 
11.0RTrl 

SHFNANGO 
SHFNANC-0 

12 11 
1?~ 1 

1330 
1340 

S9 
GG 

44 
48 

10:J 
114 

8!, 
8b 

1!> 
10 



DUSHJNG 1:MISC,IONS CotHROI C:AlA 11/ 1:; HAI l~ln 1C 48 luesooy. McJrCh 31. 1992 " KIOC DEMONSTRATION PROJECT - BETHLEHEM STCE1.. CORPORATION 
SPARROWS POINT, MAR'tl ANO 

E~ISSIONS [Ml SSIO'.,S IDT AL MAXlMUM MAX !MUM 
LMI S!dON LlURINU OURlNG EMl:.SIUN OPAC !TY OPACITY 

OBSERVCRS WINO WJNO OOSCRVCR CONTROL OVEN TIME OF PUSH IIIAVl::L IIMF DURING lllJRING 
OBS UA ll INITIALS W[ATll(R DIRCCTIOIII SPEED LOCATION SYSTEM i'USHl::D PUSH Sl:CONDS S(CONOS SlCONOS PUSH, % TRAVEi, % 

:1:,G 06/ 18/91 GW OVCRCAST SC 5 10 NiJRTH SHr.NANGO 1231 1400 61 45 106 7fi I!> 
257 06/18/91 G';i 0\11:RCA:'. f SI:: ~-10 NORIH SHtNANuU 1241 1121 58 33 91 60 30 
:t~8 06/24/91 GW CL[AII SW&NW 5- 10 NORTH CHFMJCO I 111 I 119 f,fi 7(; 141 JO 10 
:?59 06/74/91 GW Cl FAIi SW&NW 5-10 IIIOIHH CHEMICO 1135 1132 57 72 129 100 15 
~60 06/24/91 GilJ CLEAR SW&NW 5 10 NORHI C11EMICO 1153 1140 63 68 131 15 20 
?h 1 o.;/?4/!"I 1 
262 OG/24/91 
:.iG~ 06/24/~1 

Glol 
cw 
uW 

CLEAR 
CLEAR 
CLLAR 

5W/loNW 
SW&N';i 
~W&NW 

:, 10 
:,-1c 
5 10 

N::.JRTII 
t,ORTII 
t>.OR 111 

Cll[MICO 
C~IEMI CO 
Cl 11:.MICO 

12:.;1, 
1~46 
1208 

1201 
1241 
12~8 

68 
~2 
56 

61 
3! 
49 

129 
89 

105 

75 
35 
:io 

75 
5 
5 

264 06/24/91 GIii CLEAR SW&NW 5-10 NORTH CHFMICO 1748 1311 l,1 46 107 80 15 
:.io:. Uli/:1'1/91 
266 06/2,1/91 

(ill/ 

c~ 
Cl EAR 
Cl F.lR 

SW&NW 
<;W&NW 

5-10 
'i-Hl 

NORTH 
NORTH 

CHEMICO 
Cf-,fM!CO 

12!:)8 
1268 

1322 
1328 

73 
46 

44 
43 

117 
9';) 

10 
1,:, 

5 
3~ 

267 Cfi/?4/91 GW CLEAR SWSNW 5 10 NORTII Cll[MICO 1101 1347 54 73 127 n, 30 
268 CG/26/91 GW 5l 8 12 NOl<lll UILMILU 1:d:Jll 1:d!:JU '11 38 78 75 15 
:.l'.J9 (.;6/2l>/9" GW '.>t. B 12 NORTH CHEMICO 1248 1300 68 :l'l 107 'i'i 3S 
no O0/26/B1 GW ',I- H-17 NllRIH CHI-MICII 1?55 1318 42 38 80 25 15 
-. I I Oci/:lU/91 Gw SE B - 12 NORTH CHEMICO l:?'i/3 1:no 54 43 97 60 20 
')7") ()b/;q;/~ 1 t";W 5F B 12 NORTII CHEMTCO 1268 1342 73 3l 110 80 50 
-.i 13 06/26/91 
)7-l 06/:'6/81 
ns OG/2G/91 

Gli 
Gli 
GIi 

SE 
St. 
5[ 

8 12 
ll ,' 
8-12 

NORTH 
NO~ Ill 
NORTH 

CHEMICO 
CtilMll:O 
CHfMICO 

1101 
1HA 
1:>01 

1355 
14Hi 
14:.>H 

!:)"/ 
Gl 
7C 

i;;., 
';)J 

6'.l 

111:1 
114 
1:n 

!:)() 
100 
70 

1~ 
/5 

5 ,. 
I 

2lb 06/26/l:!1 
27·1 Ou/26/91 

GW 
Gil/ 

'.,[ 

SE 
B 12 
P.- 12 

NOR fll 
NORTH 

Ctl[M!CO 
CHFMTCO 

1211 
1 /? I 

1436 
l44h 

76 
'l1 

48 
43 

124 
11<1 

90 
75 

20 
:2~ 

t..J 
0 

?7A O"l/01/91 
279 07/01/91 

GW 
GW 

OVFRC:AST 
OVERCAST 

NF 
NF 

9-15 
9-15 

NORTH 
NORTH 

SHENANGO 
SHENANGO 

1151 
113~ 

1120 
113:i 

54 
c:.i 

49 
!.,i,l 

103 
1:11 

55 
8() 

10 
60 

280 07/01/91 GW OVERCAST NE 9-1!.> NORIH SliENIINGO 1 t!.J:J 1144 55 51 IOG 70 30 
281 07/01/91 GW OVERCAST NE 9-15 NORTH SH~NANGO ti:>n 115'! 43 56 99 45 15 
282 OJ/Cl/91 GW OVE:RCASI NI:: 9-15 NORTH SHENANGO l23G 1218 51 48 93 40 20 
?8'.l 07/01/91 GW OVERCAST NE 9 15 NORTII SHENANGO 1?4G t?:>4 46 32 78 1;, 5 
284 07/01/91 GW OVERCAST Nf 9-15 NORTII Sll[NANGO 1:.lU8 1246 ~ 47 97 20 15 
285 07/01/91 GW OVLRCASI NL 9- HJ NORTH SHENANGO 1228 1302 SA :15 !l:l 4!:l 5 
:>AG 07/01/91 GW OVl::IICAS I Nt 9- n, NORTH SHFNANGO 1238 1312 ,17 41 08 7S 35 
287 07/01/91 GW DVERCASI NE 9- 15 NORTH SHENANGO 1248 1319 44 38 82 80 20 
288 07/02/91 GW OVERCAST SE 6- 12 NORTH SHENANGO 1231 14-10 Gil 41 101,J 85 20 
289 07/02/91 GW OV~IICASI SF 6-1? NORTH SHENANGO 124 1 1502 77 32 109 70 10 
:?90 07/C'}/91 GW OVERCAST SE 6- 12 NORTH SHENANGO 1251 1510 64 43 107 7!:) 6!:l 
291 07 /C2/9 I GW OV[RCAST SC 6- 12 NORTH SHENANGO 1261 t !J 1·, Al :n l1!l RO 80 
292 ff/ /02/91 GW OVFIICA<;I Sr f;- 1:;, NDIIIH SHFNANGO 1271 152.; 73 33 10G 80 80 
293 07 /G2/9 I 
2"l<l 07/0?/01 

GW 
GW 

OV[RCAST 
OVlRCA'.,l 

5F 
SL 

6- 12 
(,- 12 

N(';RTH 
NOR II t 

SHENANGO 
'.,,i[NANGO 

t 125 
l 1 Li4 

1552 
lbt:l 

78 
bb 

"/3 
69 

151 
135 

1b 
60 

10 
10 

295 07 /02/91 GW OvtRCASf SC 6 12 NORTH SHENANGO 1167 1621 61 h7 I:>!! '.l5 10 
296 07/C?/9I GW 0\/lRCA'~ I SL b I:.! NUl<III '.,lllNIIN<iU 1213 1636 7'.) 44 116 85 15 
297 07 /•:)2/91 GW OVERCAST SE 6-12 NORTH SHFNANGO l?:>:'l 11'4? f.8 41 109 100 4!, 
298 Ot/a!l/91 
299 07/08/!31 
:ioo 07/0A/91 

nw 
cw 
GW 

l:I FAR 
C. FAR 
CLEAII 

NW 
NW 
NW 

6-12 
6-,? 
6 12 

NCRTH 
1'.:lRTH 
l\oORTlt 

SH(NANGO 
SHENANGO 
51t[NANGO 

1151 
1135 
1153 

1116 
1 131 
11,10 

63 
91 
82 

70 
b\:J 
61 

IJJ 
1\:>6 
143 

4::, 
100 
55 

25 
100 
20 

301 07/08/91 GW CLEAR NW 6 12 NORIH SHl:NANGO 12:?6 11!:..6 167 3:, 195 100 15 
'.l02 o'l/:>6/!!1 <iW \.:LtAR NW 6 12 NORTH SHENANGO 1736 1210 57 :lG 11J 40 2':> 
303 07/08/91 
304 Of/06/!ll 
:105 07/,)8/91 

GW 
(ill/ 

GW 

CLEAR 
CLEAR 
Ct FAll 

NW 
NW 
NW 

.;- 12 
6-12 
6-12 

NORTH 
NORTH 
NORTH 

SHFNANGO 
SHENANGO 
SHENANGO 

1?4!; 
1255 
1208 

1 ?:>:l 
1239 
12'!;4 

7i; 

52 
4"/ 

39 
31 
:.JJ 

115 
83 
BO 

100 
45 
2~ 

1!:) 
10 

5 
306 07 /::>8/91 GW CLEAR NW 6 12 NORTII Sll[NANGO 1238 1303 88 37 125 100 70 



f>U':il·!NG CMI S5I0N5 CONfROL. UA I A 11/ 1:l c!A I !LIi'( 10 41! luescay, March :i,, 1992 7 
KlOC O(MONSTRA TION PROJ[CT - BLThLEHEM STEE:l CORPORATION 

SPARROWS POINl. ll'AR'ILAND 

!:-MISSIONS EMISSIONS TOTAL MAXIMUM MAXIMUM 
[MISSION DuRING lllJR I NC. FMISSION OPACI IY OPACITY 

Ol:ISi:llVU<S WIND WIND ORSERVFR CONTROL OVfN T!MF Of' PUSH TRAVEL TTMF DURING DURING 
OHS i.lA It INI I LAIS WFAIHl:-R llllll:-CTION SPEED LOCATION SYSTEM PUSHED PUSh SECONDS SECONDS SECONDS PUSH, ¼ TRAVE.L. o/. 

307 07/D8/91 GW CltAR NW b-12 NOii iil SHl:NAN<.O 1248 1311 81 3::> 113 100 
;J()fl 07/09/91 GW CLLAR NW ~- 10 NURIH SHl:NANOO 11:;~ 11J1 68 69 137 100 100 
309 07/09/91 GW Cl EAR Nw 'i- 1() NORTH SHF NANC.O 11!i'.1 114(; '59 64 143 50 ,j!, 
:110 O"f/03/91 Gill ClfAR NW 5-10 NORTH SHENANGO 1226 1211 209 40 .249 100 5 
311 07/09/91 GW CIEAR NW 5- 10 NORTH SHENANGO 1:136 1:246 76 46 122 100 :JO 
'.11' 07/0')/!)1 cw CLEAR NW 5 10 NORTlt 511ENANGO 1246 1255 f,7 JI! 9!:> 100 50 
313 07/09/91 Glrl CLCAR Nw 5- 10 NORTlt SIICNANGO 1208 131-1 Ml 41 109 40 20 
314 07/09/91 Glrl CLEAR Nill 5 10 NORlH SH[NANGO 1:>:?B 1328 61 4:> 103 45 10 
31~ 07/09/91 GW CLEAR NW 5-10 NORTH SHENANGO 1238 1344 !:>IJ Mi 104 100 35 
116 07/09/91 GW CLEAR NW 5 10 NORTH SHENANGO 1248 1'.152 ·1i.., :;~ 114 100 100 
Jt7 C7/0'l/'l1 
318 07/15/91 

cw 
Gw 

Cl[AR 
CU.AR 

NW 
NE&SE 

5 10 
5- 10 

NOR 111 
NORTit 

SlllNANGO 
SHENANGO 

12GB 
1232 

140;J 
11!:>J 

t,I 
59 

3~ 
31 

107 
90 

hh 
~o 

n; 
10 

319 Ol/lc,/91 GW CLLAR NL&St ~-10 NOIIIH SHtNANGO 1151 1213 57 6::> 119 80 25 
:J20 07/1'..>/S1 GW 1.:1 EAR Nl::11.Sl 5- 10 NORlH SHE:NANGO 1135 1n1 64 88 152 100 70 
32' 07/15/91 GW CL£AR NL&SE 5- 10 NOii iil S•lLNANGO 11!:i3 1:?311 hfi 91 147 65 10 
:;22 
:1~:1 
:1;,.1 

C"f/lo/51c·,,, 1~/91 
O'l / 1 ~]/91 

Gw 
Gw 
(ii,/ 

CLl::AR 
Cl EAR 
Cl FAR 

NLSSE 
NE&<;E 
NHIS~ 

5-10 
5- 10 
5- IO 

NORTH 
NORTH 
NORlH 

SHENANGO 
SHfNANGO 
SH~NANGO 

1168 
1,42 
1262 

1247 
1'.lO~ 
1312 

!10 
55 
52 

85 
34 
29 

135 
89 
81 

15 
20 

100 

5 
!:, 

:15 
]~5 07/15/31 GW CIEAR NE&SF !,-10 NORTH SHfNAN<.0 17!~ 1:i:n 54 30 84 90 J;:i 
326 07/15/91 GW Cl FAR NF&SE 5-10 NORTH SHENANGO 1214 1345 6~ 36 88 95 40 

> 
I 

w .... 

327 07/15/91 
na 07/IS/':JI 
:l;>"I 07/18/91 
J30 u7 I H!/91 
J:J1 (.J"l/11!/~1 
332 07/ 18/!H 

cw 
GW 
Gw 
GW 
GW 
GW 

CL[AR 
CLC:AR 
CL!cAR 
CltAR 
CLE:AR 
ClfAR 

NE&SC 
51:&SW 
SESSW 
SE&SW 
St&SW 
<;FP.SW 

5-10 
4 9 
4 9 
4-9 
4-9 
4-9 

NORHt 
NOR lit 
NUIITH 
NUIIIH 
NORTH 
NORTH 

SltCNANGO 
CIILMlt:U 
CtiEMICO 
CHfMJCO 
CHFM!CO 
f.HI-MICO 

122·1 
11~1 
1135 
1153 
1222 
12G2 

1353 
11:.!::I 
11-15 
1156 
1228 
1316 

66 
58 
62 
G!i 
62 

!:12 
95 
87 
47 
38 

15;;> 
1 ~~ :-1 
149 
112 
100 

80 
6b 

100 

40 
55 

100 

45 
GO 
15 
;J() 
50 

3JJ O"f/18/91 GW CLEAR SE&<;w 4-9 NORlll CHEMicO nn 13?!> 6!:> 31 96 90 35 
334 07/18/91 cw Cl EAR SC&SW 4 9 NORTH CHEMICO 1242 1·100 '-..J ., :;a Uh 35 15 
335 07/ 18/91 <iW Cl FAR St&SW 4-9 NORTH CHEM!CO 1214 140G 59 43 102 100 hb 
336 C7/1A/!ll 
337 07/18/91 

(iW 

GW 
CIEAR 
CLEAR 

S~P.SW 
SE&SW 

4-,l 

4 9 
NORTH 
NORTH 

ClitMlCO 
CHlMICO 

1224 
1:134 

14.23 
1431 

:,2 
6!:> 

4<.i 
bO 

98 
115 

6!) 

100 
40 
55 

338 07/22/91 
JJ(l 07/2.2/01 
340 07/22/91 

GW 
GW 
GW 

SC 
SC: 
SE 

5 10 
5 10 
5-10 

NORTH 
NUii Iii 
NOIHlt 

SH[NANf.iO 
SrlENANOO 
SHENANGO 

114t! 
11 ~ 1 
11'.lS 

11~4 
11~2 
1 '."1 ~b 

1,;1 
!i2 
'i7 

6"/ 
63 
7"1 

128 
115 
136 

100 
100 
100 

55 
,co 
100 

341 0"1/'.!.".1./91 GW St 5-10 NORTH SHCNM-IGO 1153 1231 ·18 66 114 25 1~ 
34:> C7/':>?/91 cw <;F 5- 10 NORTH s:~fNANGO 1222 124:) l,4 :n !,,~ •1tl 15 
3.;:1 07 /?:1 /<-t f 
344 07/22/91 

r.w 
Gw 

~ .. 
':.E 

s 10 
~-10 

NORlH 
NURl11 

S l[NANGO 
~rllNANGO 

1}32 
1242 

1301 
13 :G 

46 
!,7 

33 
30 

·19 a-, 40 
60 

10 
15 

J.l'j 

J~G 
Cl 12.! /:.., 1 

C7/22/:JT 
GW 
Gw 

',l 
:,[ 

·, 1 0 
:,· H) 

t,J{Jf,? l tf 

NUIIIH 
SH~NANGO 
",ei~ NANGO 

1 ;tG? 

1:•·!:..i 
1:s::,: 
1 :,1 '.I~, 

'j.1 

6? 
27 
26 

A 1 
88 

100 
100 

30 
35 

J-' 7 0/i",,!J/S! 1 

348 07/2::1/9 t 
\j',/ 

GW OC,AAIN 
'.,l 

s.. 
:, , :o 

10 
NORIII 
NORTH 

S-lfNANGO 
";H[ NANGIJ 

1;>1-1 
11::'.J 

134!> 
11!17 

4!} 

61 
4;;> 
A'.l 

91 
144 

80 
50 

25 
'10 

349 07/?5/!11 
3!:>0 G7/2'i/S1 

(';IJ 

""' 
CC.PAIN 
CC.RAIN 

S• 
Sw 

4 
4 

10 
10 

NORTH 
NORTlt 

KIDC 
511:NANtiU 

1151 
12:19 

1~:.12 
n,1::. ti:; <l •1 10·1 

10 
55 

20 
20 

JS l 07 /25/J 1 (;',I QC.RAIN SW 4 10 NUIOII SHENANGO 1242 1,56 1\7 40 97 70 15 
:J5l 
J~:; 

01/2':J/91 
(Yf/:l'.J/81 

GW 
(iW 

OC,IIAIN 
CC.RAIN 

s;,; 
SW 

4 10 
4- 10 

NOii iil 
NORTH 

SHENANGO 
SHENANGO 

1262 
1n2 

1'.103 
13·5 

66 
61 

3R 
35 

94 
96 

45 
60 

25 
20 

15.i r.7/?5/9t GW or,llAIN ~w 4 10 NORTH SHENANGO 1135 1335 71 68 139 I!!> 45 
155 0"1/25/91 cw OC,RAIN SW 4- 10 NOR lit Slll:NANGO 1168 134B !.,9 66 125 90 35 
'.J~h C//',,i'-:J/91 GW OC:,RAIN s.. 4· 10 NORIH SHENANGO 1214 1402 74 42 11fi 30 30 
'Jl.,1 G"f /'.l.'.J/8 1 Gw UC.~AIN s.i 4-10 NORTH SHENANGO 1224 1409 65 40 105 80 25 



PUSI 11NC. C:Ml '.>!>!UN'.> t.:UNIKUL UAIA 11/ 1.! l:lA I I tKY 10 48 Tue,;day, M.ir·ch 31, 1992 8 
KlDC OCMO~STRAT!ON PROJFCT - RFTHIFHFM ".TFF1 CORf'ORAT IClN 

SPARROWS PO TNT. MAR'YIANO 

I ~,i SS I UN'., LMISSIONS TOTAL MAXIMUM f.lA)(IMtJM 
[MJ-;,SION UUl<ING UURINu tMlSSION OPACIIV OPACITY 

ul::l:,E/.IVERS wlNO WIND Oll'.>LRVLR <.:ONTROL UVcN TIME OF PUSH TRAVEL TIMF DURING OIJRING 
OBS DATI, INITIALS WEATHE-R orn~c1 IUN Sf'ttU LUt:AI JON SVSll:M l'lJSHcll PUSH <;FCONDS SFCONOS SFCONDS PUSH, o/, TRAVEL. % 

35A 07 /29/'l I RFA RAIN NF 1() NORTH SHENANGO 11:,1 1146 107 105 212 8';; 50 
359 07/29/91 SRP RAIN NE 5-10 NORTH SHENANGO 1151 1146 107 105 212 80 '1:i 
3CO 07/2:J/91 CW OC,RAlN NE ~-10 NORTH 511C:NANGO 11:a I 1146 HJS 10-, 212 7';; 45 
:H:i1 07/}.9/91 REA RAIN NI: 10 NORTH SHENANGO 1135 1 1:,7 60 90 1:,0 mo 65 
3ii2 0·1 /29/91 SB? RAIN Nt ~-10 NUR1H SHcNANGll 1135 1157 65 85 150 100 60 
363 07/29/91 GW OC,RAIN NE 5- 10 NORTH SHFNAN,.n 111" 1 l'il\ r.7 88 155 100 6~ 
364 07/29/91 REA RAIN IJE 10 NORTH SHENANGO 1153 12:24 59 35 94 50 35 
:Jb5 0-1/rn/91 56P RAIN NC: 5 10 NORTl1 Slt(NAN(;,() 1153 122•1 60 30 YO :,o :10 
366 07 /29/9 I GW OC.RAIN N[ 5-10 NORTH C:HHJANCO I 153 1':>5 71 48 11!'1 :,~ 30 
367 07/79/'ll RFA RA(lll NF 10 NORTH SHENANGO 122:2 1244 103 52 155 85 100 
368 07/29/91 
:11;9 O'I /;>'1/91 

SB? 
cw 

RAIN 
OC.RAJN 

Nf-
NC 

5-10 
s 10 

NORTH 
IIJORTII 

SHFNANGO 
SllCNANGO 

1222 
1222 

124« 
1:,44 

1QJ 
89 

!,:.! 
';)2 

155 
14 1 

8';) 

80 
1(.)0 
100 

370 07/2::l/9I Rf-A RAIN 'IJt 10 NORTH SHENANGO 1232 125G ,11 0 41 35 0 
J7 1 Q7/2CJ/J1 S8:'l RAIN Nt 5 10 NORHi ~11[NANGO 12:J:2 ,:,:,1., 4 1 0 41 JO 0 
Tl:> 07/?9/~t GW OC.RAIN •JL ·~ IU NORIH SHEN,\NGO 1232 12Cj7 ,1:J 0 43 '.lO r, 
J/J :,l/:iy/;i1 GW QC.RAIN N~ 5- 10 NORIH SHcNANGO 1101 14?:1 ~)h 6R 1'.:>4 80 40 
I/~ ~17/:1 G/-l I t~W Or..RAIN N~ f,- 10 NORI" Stl[NANGO 1224 14:JG 6G 42 126 90 4!:i 

) I!, O'l/'.l'A/g 1 GW OC,;;?AJN N[ 5 10 NORT•I SHFNANGO 1234 1444 82 ,ii; 1:m 100 ,on 
J7& 07/29/91 
3-,-, ()"/ /~9/9 1 

GW 
GW 

OC,KAIN 
UC.RAIN 

NL 
NL 

~ 

5 
10 
IO 

N01'(lt1 
NORTH 

'.>IIL'IANbO 
SHENANGO 

12,14 
1n1; 

H54 
1509 

76 
SC) 

4:J 
40 

119 
'l'l 

40 
45 

15 
10 

:i,,
I 

w 
N 

37B 07/30/91 
379 07i:l0/31 
380 07/30/91 

GW 
tiW 
GW 

OVERCAST 
llVlRCAST 
OVERCAST 

SE 
SE 
SE 

5-10 
5 10 
5 10 

NORTH 
NORTH 
NORTH 

CHEMICO 
CHEMICO 
CIIEMICO 

1151 
1135 
1153 

1139 
1146 
1202 

58 
63 
44 

G6 
72 
69 

124 
135 
113 

65 
100 
40 

10 
·10 
25 

31:11 07/30/91 
382 o-, ;:io/91 

GW 
GW 

OVERCAST 
OVERCAST 

SC 
SC 

5 
5 

10 
10 

NORTII 
NDRIII 

Clt[MICO 
C11EMICO 

1:.>18 
1232 

1221 
1255 

() 

G'/ 
0 

4~ 
0 

112 
0 

2!.J 
0 
5 

3fl:I 01/30/91 GW OVERCAST Sl 5 IQ NORTH CHFMICO 1:,4:, 1375 10 40 110 15 5 
384 07/30/91 GW OVERCAST St 5-10 NORTH CHEMICO 1222 1340 68 53 121 100 30 
385 07 /JC/91 GW UVLRCAST st 5 10 NORTlt CIIC:MICO 1262 1357 78 33 111 90 35 
386 ff//30/91 
387 07 /:IQ/~ I 

GW 
GW 

OVfRCAST 
llVFRCAST 

SE,~ 5-10 
5-10 

NORTH 
NORTH 

CHEMICO 
Clt[MICO 

1'7? 
1214 

140P 
1423 

57 
46 

31 
52 

!\i! 
98 

75 
35 

20 
45 

:.188 08/01/91 GW CLCAR St/SW 5 10 NORTH KIDC 1148 1115 89 8~ :JO ?h 
389 08/0·/91 GW Ct.FAR St/SW 5 10 NOR Ill Sll[NANGO 1135 1125 56 '/1 127 100 100 
390 08/01/91 GW CLEAR St/SW 5-10 NORlH KIDC 11!>1 114:l 116 34 1sr, :,:, 40 
391 08/01/91 GW Cl FAR Sc/SW 5-10 NORTH SHENANGO 1222 1158 71 73 144 G5 GO 
392 08/01 /91 
393 06/0'>/91 
:rn,1 08 i05/91 

GW 
r.w 
GW 

CLtAR 
<:•.. EAR 
C~lAR 

SE/SW 
r-.;v1 

Nv/ 

5- 10 ., 12 
7 -12 

NORTH 
NOR111 
NORTti 

SHFNANGO 
SIILNIINGO 
SHENANGO 

1153 
1148 
11'>1 

1207 
1124 
121 () 

49 
tl-1 
'/'/ 

68 
72 
85 

117 
1b6 
16:> 

55 
100 

:l'i 

:m 
30 
~o 

39S 08/C'l/91 
:J~b O!!/C:,/91 

cw 
c.w 

CLl:A~ 
CLEAR 

Nv/ 
t,,.; 

,- 12 ., 12 
NUK1H 
NORTH 

SHl:NANGU 
<,HF NA NGO 

1135 
I 1'i1 

1232 
1240 

82 
7'l 

fl6 
7fi 

168 
1!-J;, 

100 
:JO 

100 
1b 

19'/ OA/C'i/91 l"';W C1 FAR l\,W.' 7- 1/ NORIH SHlNANCiO 1:.i 11 1301 81 54 135 7':J 35 
39fl On/05/9 1 
:l'ICJ 01\/()'i/'l 1 
400 00/05/91 
401 08/C:,/9I 

GW 
GW 
GW 
GW 

CLEAR 
C._EAR 
CLEAR 
CLEAR 

"'"Nw 
Nvl 

NIJ 

7- 12 
I 12 
7 12 ., 12 

NORTt-< 
NORTll 
NORTH 
NUKlli 

SHENANGO 
$HCt',.ANGO 
51111-.ANGD 
SlllNANGO 

1n9 
1237 
12,i·, 
1149 

1310 
1325 
1341 
1403 

ii!! 
75 
1:!0 
59 

:.rn 
';)1 
3!J 
82 

1U6 
t ?fi 
1,~ 
141 

:l:J 
1GO 
100 
100 

10 
45 
25 
45 

40:2 08/C:>/9I tiW CL~AR "'"' 7 - 12 NORTH StitNANGU 1:/09 112:l '/•t 48 122 25 10 
403 OB/Oo/91 
404 08/Ci:i/9I 

GW 
GW 

Cl EAR 
CLEAR 

~f 
~F 

5 10 
5- 1:) 

NORTH 
NORTH 

SHENANCO 
KIDC 

1144 
1151 

1 132 
1152 

G1 
1:26 

89 
so 

150 
176 

100 
20 

100 
5 

405 OR/C6/91 GW CLEAR SC 5 10 NORTII ~ll[NANGO 1217 1215 74 98 172 90 50 
406 08/CG/91 GW CLEAR Sf 5- IO NORIH SHENANGO 11b3 12:.!6 '12 65 117 50 20 
,10, 08/C6/:11 GW t:LtAI< ~E b- 10 NORTH SHLNANGU 1237 12:::1:1 66 51 117 as 45 
408 08/C6/9I GW ClE'.AR SE "i-10 NORTH SHFNAN<:n 1 ]Ci4 63 62 12~ 1CO 60 



KIDC 
;>USHJNG ~MJSSJONS CDNTIWI Dt.lA 11/ 12 RATTER'; 
DFMONS,RATION PRDvlCT - BETHLEHH'I '.:, TE tel CCIWOR AT I ON 

10 48 ft..e~duy, March 31, 1992 9 

SPARROWS POINT. MARvLANO 

tMI ~~!UN<; tMI SS !(}NS TOTAi Mt.XIMUM MAX TMt;•,t 

EMISSION DURINC.i DURING EMISSION UPAC:ITV OPAC:TTV 
flRSrRVFllS WIND WH,J G:JSEi-lVER CONfROL OV~N l I Mt Of PUStt IRAVtL I IMF UIJRING IJURING 

OK<; 11ATE INTTUlS WEATHFR DIRECTION SPC£D LOCATION <;'(STEM l'UShlG PUSH St.CUNUS SECONDS SFCONDS PlJSH. 1/,. TRAVEi , ':I, 

40,J OB/Vb/91 :;w Cl I Al' ':ii.. 5 · 10 NCIHII SHENANGO 124'/ 1'.114 57 40 'J7 \>S .,l ~:> 

410 08/06/91 
41 ! oa;ou/91 
412 08/0G/91 

GIJ 
Glrl 
GIJ 

C.:UAR 
CLEAR 
CLEAR 

SL 
Sc 
SE 

5· 10 
~ 10 
!,- 10 

NORTH 
NURIH 
NORTH 

SHFNANGO 
Slll:NANliO 
SHENANGO 

1:;,;;7 
1209 
1239 

1324 
1349 
1357 

<,1 
47 
5·1 

0 
:>5 
42 

51 
'/2 
~HJ 

15 
25 
7'::, 

0 
10 
I!; 

41] 08/12/91 GW Cl[AR SE !J- IS NfllllH SHFNANGO 1135 112G 226 81 307 100 75 
414 08/12/91 
41::, Of!/ 12/91 

t;I, 

Gw 
CLCAR 
Cl EAR 

5E 
S£ 

5 
5 

15 
15 

NDRlH 
WJRIH 

SHrNANGO 
SHFNANGO 

I l::, I 
1201 

114!:l 
1203 

85 
GO 

86 
11 

171 
l3!l 

100 
100 

·,o 
25 

416 08/1:.!/91 Glo CLE.AR SF 5 15 NORTH SHENANGO 1153 1222 OJ !6 1~9 40 ~o 
41'! GB/13/91 ::a.- OVERCAST sr 4 8 NOR ltt l<lllG l I 4!J 1130 s:1 :J T9 46~ 20 0 
41R OH/1:1/91 r.~· OVfllCAST SC 4 8 l~ORHI CtlEMICO ~ 135 11~ I 89 35 184 I()[) f;() 

-113 08/13/91 
420 C!l/13/91 

Glol 
G" 

DliH~CA'>! 
O\i[RCASI 

St'. 
<;f 

4-8 
4-R 

IJORTH 
IJOIHH 

KIDC 
CH[MICO 

'151 
1248 

1201 
12 19 

i.;1 
lJ~ 

62'/ 
c,I 

688 
140 

30 
70 

30 
20 

421 C!!/13/91 
4.l.l C:l/1:J/~1 

~i.i 
GW 

OVFRCAST 
0VtllCA$T 

<,F 
Sf 

4-11 
4-8 

NOll1H 
NORTH 

CHEMICO 
CHCM!CO 

1b3 
l?ti'f 

1229 
1:73R 

72 
<-;4 

SI 
.J(, 

1'..!9 
100 

50 
;,:, 

10 
2~ 

>2:J C3/l3/91 ,:,:;w Cl t All Sr 4-8 'JOIHH CHEMICO 1?5fl 1308 '/8 JG 114 ~5 ,1~ 
42-1 Cfl/13/91 :iili CllAR SI: 4-A "JORIH CHE'MICO 1268 1330 A? 39 121 70 45 
42:, 
~:lb 

·127 

08/13/91 
OH/ I '.J/9 I 
09/14/91 

GY. 
c .. 
Gw 

t:LCAR 
CLEAR 
OVlRCASJ 

SE 
$~ 

S:: 

4-8 ., 8 
'::,-1() 

NORJH 
r,OR IH 
rJORTH 

CHfMICO 
CHtMICU 
SHFNANGO 

12'.Hl 
12C 1 
1~C'l 

1345 
140:") 

1305 

87 
?O!l 

'/4 

49 
4(J 

50 

136 
:;:,:, 
124 

85 
60 
50 

·,s 
10 
:2~ 

:i,, 
I..., .... 

428 06/14/!ll 
-129 08/14/91 
·130 08/14/91 
43 • 08/ 14/91 
43) OB/14/91 

GW 
GW 
GW 
GW 
uW 

UVCRCA'.,I 
OVHICASI 
OVERCAST 
OVERCAST 
OV[RCA51 

'.:,l 

<;F 
SE 
Se 
SE 

t,-1U 

5- J() 
:,-10 
5 10 
5- 10 

NUl<IH 
,mllTH 
NURIH 
NORIH 
r,ORJH 

51iENANGO 
SHE NANI'.() 
5HtNAN(iO 
511lNANuO 
SIIENANGO 

1246 
1:;>5A 
1?68 
1201 
I) 11 

1321 
1335 
1352 
14 15 
14?4 

1'} 

~!'J 
66 
77 
fll 

40 
42 
36 
49 

11? 
111 
102 
12G 

30 
4~ 
50 
(',5 

30 

25 
J'::, 

30 
:_)~ 

433 08/19/91 
4.14 OR/ l'l/!l ! 
4'.l'l 08/ 19/'.\1 
4:16 Oil/19/91 

GW 
GW 
CW 
GW 

OVCRCAST 
CVCRCAST 
OVERCAST 
OVERCAST 

NW 
NW 
NW 
NW 

10-1:, 
10 1:, 
10 15 
10 15 

NORlrl 
NtJRl•I 
NORTH 
NORJII 

CHtMlCO 
Ul~MJCO 

CIICMICO 
UILMlCU 

1135 
12 11 
11-18 
, ,~1 

1119 
1127 
1138 
1}03 

69 
73 
44 
~J 

:14 

68 
73 

HX! 
'/:! 

112 
126 

45 
:io 

100 
85 

20 
10 
35 
70 

437 08/19/91 GW OVlRCAST NW 10 15 NORTH CHEMICO 11':JJ 1n1 4R 15 63 :20 5 
4)8 08/19/91 GW UVlRCA$1 NW 10-1:; ~.ORTH CHEMICO 12Jo 1244 65 5C 115 90 65 
4)9 OR/19/91 
440 08/19/91 

GW 
GW 

UV(RCA5T 
OV[RCA~I 

NW 
NW 

IC ~~ 

10- 1S 
MJJ.IIH 
NO'lll-' 

CH~M!CO 
CHEMICO 

12'16 
1208 

1251 
l'.lO'.I 

53 
G9 

Ill 
0 

·11 
,;q 

85 
10 

,o 
0 

441 08/19/91 CiW OVCRCA5T NW 10-1'.J NDRIH CHtMICD 1238 13 IJ 58 33 91 100 35 
44:> OR/19/91 cw OV[PCA51 NW 10 1\., NURIH CHEMICO 1248 1:1,:i 61 40 107 100 40 
4-13 08/;!Q/!,!1 GW OVERCAST NW 1()- 15 NORTH <:H~Ml<:O l 14/1 1223 56 cs 121 90 1!:> 
444 08/20/91 GW CVFRCA~l NW HJ-1~ NURIH CHFMICO 1151 IJ44 6:l 68 131 75 50 
·1-t':i r;S/ !U/~ 1 GW r:v~R<.A~ 1 NW IC- 15 NORTfl CttrMIC.O 1 'i :1~1 1 '../ :,~:, ~) :,, ')4 14G 10C 8'..> 
·1-16 OB/20/91 GW DVtRLA\I NW IC- l ~ ,._~RIH <'HFMICO 1153 l30J 50 38 88 75 10 
44/ iJ!J/ 20/ 9 \ 
4 18 06/20/91 

Gw 
Gw 

CVr RCA<, r 
CVlll(A<,J 

NW .,., I() 

IC 
;~ 
l~ 

"-O>HH 
N::)R ftl 

CHCMICO 
CH[MICO 

1, ;>6 
, 2 ).j 

1313 
1:.1~~ 

6b 
y-; 

94 
-14 

lb;/ 

1-11 
20 
85 

10 
25 

449 Od/2D/91 
4:'>0 Ofl/20/9 1 
~51 ()fl/?0/'l 1 

r,w 
Glol 
r.w 

('.VFRCAST 
OVfR(AS T 
cvrRCAST 

NW 
NW 
NW 

IC 
1C 
IC 

I:, 

I':> 
,s 

1'8RTII 
"-01-1 lll 
N:JRTH 

Ctl[M!CO 
CIILMICO 
CHtM!CO 

12.:iG 
ll(J8 
1238 

13·10 
IJ~~ 
1,111 

bl 
40 
71 

41 
C 

38 

102 
40 

lfifl 

35 
30 
R!i 

10 
0 

AO 
452 Oil/20/() 1 GW OVERCAST NW I(; 15 N:JRIII UllMICO 1248 1423 G9 :l4 103 90 25 
453 OR/2G/91 Glol Ll[AR :,c s 10 MJl<IH '.,lltNANuO l 148 11 19 119 G4 183 75 25 
454 08/26/91 
455 08/2G/91 

GW 
GW 

CL(AR 
CllAR 

'.,( 

SE 
5-10 
~- 10 

NORTH 
N:JRIH 

~H~NANGU 
SHfNANGU 

113~ 
1151 

I 140 
1147 

119 
74 

G/1 
62 

157 
136 

100 
100 

100 
100 

4'::,G Qtl/2G/~l GW ll[AR 'jl ~-1() /l,U1<1H '.,HENANGO t i5J l 157 ~(i 65 121 00 4:, 
457 O0n0191 
4:,s Oli/26/91 
4~9 08/26/91 

GW 
GW 
cw 

CUAII 
Cl ~All 
Cl FAR 

SE 
SE 
S,f 

5- 10 
5- tO 
5 10 

NORTH 
NORTH 
NORTH 

<;HF'NANGO 
SHENANGO 
SIIENANGO 

1?3fi 
1246 
1208 

1238 
1247 
1304 

7f'. 
62 
'::,8 

40 
JS 
43 

116 
97 

101 

,oo 
10() 

~-,o 

40 
20 
~5 



K[OC 
PIJSHING ~MlSSIONS r:ONTRfll DAfA 11/ 1:> RATTER\' 
[)FMONSTRATION PIIOJfCI - 8ETHLfr1FM s ftl:l (;011/'0KA I l UN 

10:48 Tue5dav. Maren 31. 1992 10 

'iPAllROW". POINT, MAJ.lYI ANi) 

LMl'.lJ'lON:"i 1:..MlS:"llUJ.J~ IUTAL MAXIMUM MAXIMUM 
CMl:;SION OURING DURING !:MISSION UPAC! IV DPACIIY 

ORS llAff 
OBSERVl:cllS 
INlllAIS WEATIU II 

WINO \liil'\W 
llliHCI ll:N SPE~IJ 

UbSl:cllVrn CONTROL 
l OCAT [(IN SYSl tM 

OVLN 
f-'U':,li~U 

I lML OF 
PU'.>ti 

PUSH 
Sl CCJNl>S 

TRA\/[L 
SECONDS 

TIME 
SECONDS 

DURING 
PU$H, % 

0Ufl1NG 
IIIAIIEL. ¼ 

460 Oll/2G/9I GW CL1..AR SL ::, 10 NORTH SHENANGO 1238 1:i:i:i 9~ 37 136 100 4~ 
461 OB/2E/!l1 GW CLEA/I SI: !,- 1() NORIH SH~NANGO 1?4R I ::14() 71 35 1(1f; 100 30 
162 08/26/91 GW CL[AR SE. 5-10 NORTH SltlNANGO 1:>fl8 135•1 66 40 106 55 35 
463 08/27 /9 1 GW OVERCAST SE 5 10 NORTH CHEMICO 1153 115? 66 nO l?li 90 35 
464 08/2"1/9 I GW OVtRCASI SE 5- 10 NOIITH CHFMICO 1226 1203 54 42 96 85 15 
4b~ Oll/21/81 <.W UVERCAST '.:it ~-10 NUIIIH CHtMICO 1236 1215 61 68 129 70 35 
·166 OB/:n/81 <.W UVUICI\ST St- 5-t~ NORltt CHFMICO 1216 1.:>;>7 39 44 83 75 10 
467 08/:>7/91 GW OVfRCA'iT Sr 5-10 NORTH CHt-MICO l70R 1'34 67 41 108 100 35 
468 OA/'7/91 GW OVfRr.AST SF 5- 10 NORTH CHFMICO 12,'ll l:.!4 1 46 49 95 100 45 
4G9 OB/27/91 GW OVERCAST SE 5 10 NOR[H CIIEMICO 1238 1;!51 53 47 100 100 55 
470 08/27/91 GW OVERCAST sr 5- 10 NORTH <:I ff Ml CO 1218 1300 5:' -10 92 85 45 
471 08/2'//91 GW OVt-RCASI SE 5-10 NORTH CHEMICO 12~8 1309 47 JG 83 85 55 
47;, OR/?7/91 .-;w OVFRC:AST SE 5-10 NORTH CHEMJCO l?CB 1:J)l 55 50 ,os 80 
4'13 09/04/91~-,~ C.9/::..>.-/~1 

GW 
c~w 

OVERCAST 
OYfllCASI 

SOUTH 
50UIH 

10-20 
10-20 

NORTH 
NOIIIII 

SIICNANGO 
SHtNANGO 

123 I 
124 I 

1449 
145G 

C.G 
72 

-11 
44 

107 
1 IG 

65 
95 

3!j 
25 

,ll'J 09/0~/'-l 1 GW OV£11CASI Sflll!H 10-20 NOIIIH SHtNANGO 12~ I 1509 59 47 106 75 45 
~ lb (•9/U~/!:l l r.w OVLIICASI SOUTH 10-:w NUR Ill SIIENAN<.iO 12'.,1 151b b2 40 102 JO 15 
~I/ U~/D-1/~1 uW UVt.llCASI SOUIH 10-20 NORTH SHtNANGO 1261 1525 "/8 36 I 14 100 35 
-11!! O!l/U-1/91 GW OV(R<.:A~[ SOU!H w-:w NOl<TH SHt.NANGO 12 .11 1 ti:i:i !IJ :>~ 1 I:> 100 65 

:> 
I ....... 

l'l!l 09/0·1/91 
·IBO 09/(M/9I 
,101 09/04/91 
482 09/04/91 

GW 
GW 
GW 
G\rl 

OVLRCAST 
OVERCA:;T 
OVERCAST 
OVERCAST 

SOUTH 
SOU Tit 
SOUTH 
SOUTH 

10-20 
10-:>() 
10 20 
10·?0 

NORIH 
NORfli 
NORTH 
NORTH 

SHENANGO 
SH[NANGn 
SHE'NANCO 
SHENANGO 

113·1 
11!),1 
1213 
1223 

1615 
H,30 
Hi40 
1G50 

!:iii 
h:1 
71 
63 

'/4 
A 1 
42 
46 

1'.l:./ 
146 
113 
109 

35 
80 
75 
85 

:?O 
55 
40 
4!:J 

46:J 09/05/91 GW Cl (AR NE/NW 10 15 NORHt KIDC 1146 112!i 23 :;1 ':,4 2,) 10 
484 09/0S/<J1 
485 09/0S/9 I 

GW 
GW 

CLEAR 
Cle.AR 

tiC/NW 
NE/NW 

10· 15 
10-15 

NORTH 
NORTH 

CIICM!CJ 
KIDC 

1135 
1151 

1139 
1152 

86 
28 

·,a 
49 

164.,., 100 
10 

60 
20 

486 09/05/91 GW <:I FAR NE/NW 10 15 NORTII CHEMICO 123G 1:203 95 8G ,a1 9':, :10 
48'1 09/05/91 
488 0~/0"/91 

GW 
GW 

CLEAR 
CLtAR 

r-.E/NW 
NF/NW 

10 
10 

1::, 
1:, 

NORTH 
NOIITlt 

CHEMICa 
CHEMICll 

I 1"J 
l:14b 

1214 
l:i'..H, 

62 
:12 

43 
0 

\05 
:>2 

10:) 
10 

4() 
0 

.Sll!:l 09/0':,/!ll (iW ClfAR Nt/NW 10-1h NORTH CHtMICO l?OR 1242 77 46 123 55 30 
490 09/05/91 GW CLCAR NE/NW 10 15 NORTH CIICM!CU 1:;>:l8 1:;~ 1 ~~ 48 103 90 40 
491 09/0::,/91 GW Clll\1./ fo,L/NW 10 15 NOR!H CHCMICJ 1248 1300 66 4~ 111 60 45 
492 09/05/91 GW CUAR N[/NW 10- If, NOIITH CHHHCO 1?!>8 1309 57 '.!8 'l~ 80 35 
493 09/09/91 
494 09/09/91 

GW 
GW 

CLEAR 
CL~AR 

Sl/SW 
SE/SW 

~ 

5 
10 
10 

NORTH 
NORTH 

CHl:MICO 
CftEMICO 

1148 
1135 

11;>9 
1153 

73 
8) 

61 
73 

1.l4 

155 
100 
100 

30 
•10 

495 09/09/91 cw Cl FAR <;[/!,W 5 10 NORTH CHEM!C::J 1151 1203 57 (.(, 1 ·23 ~5 ~~ 
496 OB/09/91 
4'l'/ O!l/()'l/9 I 

GW 
GW 

Cl i:.Ail 
Cl FAR 

5U~W 
<;F/~W 

!:,- 10 
~-- 1,, 

NORIH 
NOP.TH 

CHI-M:cn 
•~H•MTC'.<1 

12:16 
11<-;1 

1219 
1?.i 1 

'TB 
\~ 1 

3..) 
14 

112 
tJ7 

100 
30 

45 
10 

498 011/0'l/<i 1 c.w Cl FA~ <;t-,'<;w <,- 10 N(ll~IH C:H•Mlr.'.1 1246 12:,'.J 59 38 97 60 10 
•l'l'l 09/0!J/!cl1 liW r.1 r Afl 51:/~W !,- 10 NOii lit <.:lltMIC:.I 12(.)8 131!> 61 52 113 '10 30 
:·)()() O~/U'.J/91 f;W CLEAR SE:/'SW 5 10 MURJti CH[MlCLl 1:1 :ui 1:)'2':) 1'.) 4? 11'/ 100 90 
501 09/09/91 GW Cl[AR sr;sw S · 10 NUIHll ClttMICCJ n48 1334 6!1 49 I I"/ 70 25 
50~ 09/0'.:i/9 1 
7.IOJ 09/10/91 
504 09/10/91 

GW 
GW 
GW 

CL[IIR 
OV[RCAST 
OVERCAST 

~[/SW 
SW 
SW 

5 1U 
1::. :.!O 
1::i 20 

NORTII 
NOIHH 
NORltt 

Cll[MICO 
'.;HLN~NGU 
SHEN.t.NGO 

l:IS8 
113!, 
123b 

l:Jbll 
11:rn 
11·18 

/U 
63 
60 

:3~ 
65 
53 

Hlb 
128 
113 

'lb 
1(';0 
70 

75 
100 
35 

505 08/10/91 GW ovrn<.:AST SW 15· 20 NOIIIH :;HtNANGD 1246 1221 GB 31 99 n!:l 35 
~06 09/10/~1 
507 08/10/91 

tiW 
(;W 

llVUlCASl 
OVEl,lt;ASf 

SW 
SW 

lb-20 
15-20 

NOlllH 
NUIIIH 

SHtNAN::;O 
':,lttNANl:ill 

1153 
12UII 

1232 
12-lb 

72 
81 

50 
39 

122 
120 

55 
100 

3() 
40 

~08 0~/10/91 liW OVU!LAST ~If.I •~-:..io NUI./IH SHtNANGO l?:J8 1308 56 43 99 75 100 
~(J!:J O!l/10/!:l1 GW OVt~CIISI ':).; H,-20 NOHIH SHt:NAN\>O 1::>4R 1:s1:1 1 61 37 '}R 75 30 
5 10 08/ 10/!:l 1 GW OVLHCASI SIii 15-:>0 NOHIH StttNANc.O l?!\11 13?9 53 47 100 90 60 



PUSHING FMISSION$ CONTROi DATA II/ 12 BATTERY 10:48 Tuesday, March 31, 1992 11 
KIOC DEMONSTRATION PROuECT 6ETt1'-EhCM SHCL CORPORAT1:JN 

SPARROWS POINT, MAllYI Al\;;J 

LMl:i:ilONS (~JSSIONS IOTI\L MAXIMUM MAXIMUM 
EMISSION OURJNG DURING EMISSION OPACITY OPACITY 

ODS OATC 
OBSERVERS 
INITIALS WlATIILi{ 

vllND 
Ull<lCTION 

WIND 
Sl'l tll 

OB5[R\IER 
LOCAl!ON 

CONTROL 
':>YSTEM 

01/[N 
1-'lJSHt-U 

TIM( Of 
PUSli 

PUSlf 
St-CONIJS 

TRAVEL 
SlCCNDS 

Tl Mr 
SECONDS 

lllJl,!JN(; DURING 
Pu5H, % TRAVEL, % 

5 I I 09/ 17/91 GW CLEAR SW/NW 6 12 rJOR IH SlllNAN\.itJ 114d 11<!1 18 b2 140 100 80 
512 09/1"1/91 GW CLEAR SW/NW 6-12 NORTH SHtNANGO 1135 11-14 67 65 132 100 7h 
513 09/17/SI GW CLEI\I~ SW/N\I 6-12 NORTH SHFNANGO 1151 I 1f,4 74 70 144 100 55 
514 Ocl/17/91 GW CLLAR SW/NW 6-12 NOllTri Sll[NANGO 1200 12 lb nO 4:l 103 100 65 
!:i15 09/17/91 
51G 09/17/91 

GW 
GW 

CLtAR 
CLLAR 

SW/N'ol 
5W/NW 

6-12 
6-12 

NOllTH 
NUl<IH 

SHFNANGO 
SHcHANGU 

1150 
1206 

12?8 
1245 

73 
68 

C,C, 

39 
13!) 
107 

7S 
100 

4S 
so 

517 09/17/91 bW GI t AR ':)W/NW 6-12 N:JRIH SHENANGO 1208 1255 G6 49 115 A!\ 45 
!:, 18 09/ 17/91 
!:,19 09/11/91 

GW 
GW 

CLtAH 
CUAR 

:;w/NW 
SW/N'ol 

6·12 
G- 12 

NORTH 
NOlllil 

SHFHANGO 
SHFNANGO 

123P. 
1:.>18 

130:l 
l:l 13 

77 
A? 

45 
:17 

122 
11H 

100 
100 

,oo 
65 

!>2(.l 09/17/91 
!:,21 09/18/91 

GW 
GW 

CLEAR 
OVERCAST 

S'w/NW 
Sl: 

6 12 
G-12 

NORTH 
N:JRIH 

StlENf,NGO 
SHENANGtl 

Ll~t! 
11:"18 

1324 
1313 

71 
67 

40 
44 

111 
I 11 

100 
100 

40 
100 

522 09/18/91 GW OVcRCAST SE t,- 1:, NUlllH ':>H~NANGll L'bR 1:i:i1 8~ 31 I 14 100 100 
c,~J 09/ IU/~ 1 liW UVtRCA51 ·,t- 6 12 NORTH SHENAN<~O 1201 1329 6? -Hi 108 55 30 
524 09/ Hl/91 GW OVcRCA:;I ',t b 12 NU!l lH SHENANGO 121 I 1338 55 48 103 !i(} 40 
!:i25 09/18/91 GW OVERCA$T SL b- 12 NOl<IH ':,lltNAN<.iU 1221 l:J4i !:,8 54 1 I? 100 65 
:l:l(, OC:./10/91 GW OVE~CASf '.,;l G 12 NORTd SIIENANGO 1231 1356 fi7 '.17 1(),I AO !>5 
:.>l"'f 
~28 
'J;/::1 

09/ to/~1 
Qcl/ 16/'.J 1 
:;9/ 18/91 

GW 
GW 
<iW 

OVtRCASI 
ovrnc11s, 
llVt RCA<; 1 

SE 
SE 
SF 

6 12 
6 12 
6- l :> 

NOR11-1 
NDRIII 
NDIIIH 

StffNANGO 
!>lifNANGO 
SHENANGO 

1241 
1:.>:J 1 
1155 

1404 
1-118 
14'.l'.l 

7R 
63 
SB 

4:1 
4, 

35 

I? 1 
1C4 

9:l 

100 
100 

·15 

40 
,co 

35 
~JO <!9/ 18/l:l 1 \.iW UVH~t;AS I ':,~ 6-12 NUlllH SlttNANGO 1261 1448 GS 42 107 70 40 

:i, 
I 
w 
u, 

'.,:ti OY/~:J/91 
'.JJ:l (.),1/23/91
:.:JJ 09.'~3/91 

GW 
GW 
GW 

UVeilt;ASI 
UV~I-ICASI 
U\/~RC:AST 

SW 
:;w 
SW 

15-20 
15-20 
1s-:w 

NCllTH 
NORTH 
NOllTH 

SH(NANGO 
SHFNANGO 
SHFNANGO 

1118 
1 l 35 
1151 

11:.>o 
11?!l 
I 13R 

5B 
R1 
R3 

72 
71l 
71 

1:10 
,sq 
154 

75 
100 
65 

60 
100 
35 

531 09/23/91 GW OVrRCAST <;w 15-?0 NORTH 5HFNAN..O D:IG 11!\I 7G 4G 122 7':., ~~ 
535 09/23/91 cw OVERCAST SW 15-20 NOl<Tlf SHCNANGO 1153 1200 GS 67 132 50 20 
536 09/23/91 GW OVERCAST SW 15-20 NCRTII S11FNANGO 174<, 121 I 89 4:.! 1::l1 IOU 60 
537 09/23/!)1 GW OVERCAST SW 15 20 NORTH SIIFNANGO i 171 122:l 91 b:! 15:J 30 25 
S~R O'l/23/91 GW OVERCAST SW 15-:20 NORTH SHENANGO 1208 1238 8:, 4B 1:13 75 45 
539 O'l/23/91 (.;W OVLRCAST SW 1~-20 NORIII Slf[NANbU 1238 124u 9-, 47 15'1 65 :io 
540 09/23/91 
541 09/24/91 

GW 
GW 

OVCRCAST 
CLEAR 

~w 
EAST 

15 20 
10 15 

NORTI! 
NORTH 

SHENANGO 
SHFl4ANUU 

12·18 
,1s1 

12~9 
1144 

83 
8'.l 

:19 
65 

I:>? 
148 

:>O 
95 

15 
65 

~4J Ci>/24/',J 1 
!.143 09/24/91 

liW 
GW 

<;Lt·AI-I 
Cl.EAR 

I AS I 
EAST 

to- n, 
10- 15 

NOllTH 
NORTH 

SHENANGO 
<;JtFNANGll 

1236 
1153 

t f!j91,1, 78 
Ail 

47 
(;q 

125 
157 

100 
45 

35 
2':, 

544 09/24/91 GW Cl FAR EAST 10- 15 NORTH SH(NAM,O 1:>46 1229 97 36 133 15 15 
545 09/?4/91 GW CUAR EASI 10-1s NOll!H SHENANGO 1171 1238 1 IG 85 2U1 100 100 
546 C9/7a/:11 GW C:LCAR l.15T 10 15 NORTII Sf l[NANGO 1209 1251 14 6'.l 137 ~5 30 
547 09/24/91 CW CLEAR EAST 10 15 NCRT,I 511[NANGO 1229 1302 95 •13 148 10 5 
5~8 09/25/91 GW CLOY NW ~J . ~ l) NUlllH ':,lit NA,-,.;o 1111 1:;:n GB 59 127 100 75 
54::1 09/25/91 GW l.:LIJ>' NW 5 10 NORTH SHFr~AN<ill 1:>nil 1~5, 72 54 i;>r, 8':, 40 
:,~(} 0~/2:,/91 
551 10/01/91 

tiW 
GW 

CIDl' 
Cl FAR 

NW 
<iw 

5- 10 
fi. '::> 

NJIIIH 
NOlllH 

SHFNA,-,.;O 
'c-HlNANGO 

1J:is 
1222 

1400 
1130 

61 
57 

38 
34 

99 
91 

100 
H, 

,co 
10 

:'i!\:? 1:1/01/q1 c.w Ci rAR ,w 6- 12 NJRTII SHENANGO 1135 1202 88 66 154 HXl 1CO 
553 \0/0:1/91 GW CL FAR S\IJ 5-10 NORTH CHUIICO 1208 1-IJl 31 10 41 10 5 
554 lrl/02/9 I GW CLEAR SW s 10 NJR!tl CHEMJCO 1'129 1·1b2 :J4 33 87 40 20 
555 10/04/91 REA CLEAR s 5 NORTII SHENANGO 113:, 1210 121 l01 :;,;,1 100 75 
~~(; 10/04/91 
557 10/0•1/91 

lltA 
REA 

CLLAll 
Cf FAR 

s 
s 

5 

" 
N:JR Iii 
NORTH 

SHENANGO 
SHENANr.ll 

1 i53 
1:;,44 

1218 
12'.IG 

1 I 3 
'30 

~)7 

33 
170 
133 

80 
BO 

5~ 
20 

5fi8 10/CM/91 Rf A C:LEAR s 5 N:JRTH SHtNANc.0 1216 1250 105 49 154 100 !!O 
:>~9 1:)/04/9 I IHA CL FAR s 5 NORTH SHENANGO 122G 1310 HJJ 4'/ 150 fj!., 50 
560 10/04/9 I REA Cl CIIR s 5 tJORTII SHEcNANGO 1236 13:.!1 61 101 162 !lO BO 
561 10/08/91 GW CLtAR NW (;- 1 l NUlllll SHENANGO 1134 1116 737 54 791 100 15 



PUSHING EMI SS!OII.S CCJ\/TRCI DATA ! I/!;> flATTFRY 10·48 Tur.~:.r1ay·. Morch 31, 1!192 12 
KTCC DtMONSTRATION PRO.i~CT - l:ltTHI EHFM STf:Ft CORf'OllA 1 !ON 

SPARROWS POINT, MARYL ANO 

1:MISSIO!I.S FMI SSIONS TOTAi MAXIMUM MAXIMUM 
tM I SS J()N DURl!I.G DURING EMISSION OPAC Irv OPACIH' 

0£lSCRV(i<S WIND WIND OBSERVER CONfROL OVEN T(Mr Ur J.JlJSH ~RAVf I I IMF LlllRJNG DURING 
OcS Old I: INITIALS WLAIHlR JIRECTlON SPLLO LOCIITION SYSTEM FUSIIED PUSH SECON:)S StCONlJ', ',fCONl'l'> PU5H, :t. JRAVtL. ¼ 

562 10/08i91 G'<I CLl:AR NW 6- 12 NORTH SHFNANGO 1224 1159 86 45 131 70 30 
563 10/08/91 GW CLEAR NW 6 12 NORTII St-•LNANGO 1:.J-l 12()8 ub 41 IOI 75 15 
564 10/0fl/91 GW CLCr.R NW 6 12 NORTlt SHENANGO 1244 1:11'/ ·13 4b 121 75 10 
565 10/08/91 GW CLEAR NW 6 12 NORTH SHENANGO 1216 1234 82 50 132 90 55 
!>bn 10/09/91 G',1 CLEAR SC 5· 10 NOR Tit $HtNANGO 1 134 1132 B.\ (;B 152 Rfl 2t> 
567 
568 

10/09/91 
10/09/91 

GW 
GW 

CLLAR 
Cl.EAR 

St 
SE 

!.>-10 
5-10 

NORTH 
NORTH 

SHENANGO 
'.:,H~NANGD 

1224 
1:.1:.l4 

1157 
1211 

56 
·,a 

52 
61 

108 
139 

(;<; 
90 

?O 
40 

!:,(;!j 10/09/91 GW CltAR SE ~-,-10 NORTH SHENANGO 1244 1225 58 43 101 45 20 
!>70 10/09/91 GW CL~AR s~ b-10 NORTH SHFNUJGO D1C 1?44 62 50 112 50 :25 
571 10/ H/81 GW CLEAR Sf 10-15 NORrH SHFNANGO 1??4 1144 63 bl 114 65 55 
572 10/1-1/91 GW CLEAR SE 10-15 NORTH SH~NAN(;o i ::>:14 171~ 84 4"> 119 100 40 
5'13 10/14/91 GW CLEAR <;F 10-15 NORTH SHENANGO 1256 1701 48 35 83 lb 10 
574 
575 
!i7fi 
~) ,., 

10/14/91 
•o/ 15/') 1 
10/ 1~/!I I 
H)/ 1!,/!'11 

GW 
l";W 
r;w 
GIii 

CL[AR 
OVFRCAST 
OVFRC:A<;l 
()'Jr RCA ST 

SE 
!'.[ 
s~ 
Sf 

10 15 
5 12 
5 12 
5· 12 

NORTH 
NORT11 
NORTH 
NORTH 

SHENANGO 
SI ILNANGU 
SH[NANGO 
Sll[NANGO 

1261 
ll'J,l 

11-18 
1,24 

1 /'JB 
11 1 8 

11J2 
11.:.1 

86 
H~> 

73 
':>1 

4:l 
., 1 

52 
37 

1~~ 

1!>6 
1:?:J 

9<1 

75 
100 
ob 
25 

1!J 
80 
:!'.> 
15 

" 1H 
579 

10/ 1'.'>/') I 
10/ 15/9 ! 

r.w 
(iW 

OVfRCAST 
OVERCASJ 

SE 
St 

5 12 
5- 12 

NORTII 
NORI Ii 

SH(NANGO 
SHENANGO 

1151 
1:23,\ 

1155 
1209 

86 
78 

~3 
39 

139 
117 

1 ()0 
100 

:m 
55 

5eo 10/ 1~/!,11 GW OV[~(;AST '.,E b 1~ NURIH Slltt,ANC;o 1H13 1224 64 57 12 1 100 35 

:r:w 
1 
w 
a, 

581 
582 
~ti:J 
584 
585 

10/22/91 
10/22/91 
10/22/91 
10/23/91 
10/23/91 

GW 
(iW 
GW 
GW 
GW 

c~CAR 
CLEAR 
CLLIIR 
OVtRCAST 
OVERCAST 

SE 
St 
~t 
SE 
SF 

5-10 
5- 10 
5- 10 
r,- 10 
5- 10 

NORTH 
NURJH 
NORIH 
NORTH 
NORTH 

SH~NAr,(iU 
SHl:NANGO 
SHFNANGO 
SHFNAt-.r.o 
SHtNAM,O 

1201 
1:111 
I =1 ~, I 

1134 
1224 

1606 
1614 
H,?8 
1136 
115<; 

48 
53 
64 
G5 
/ 1 

~6 
55 
4A 
1!, 
38 

104 
108 
112 

BO 
109 

65 
100 
70 
85 
7b 

50 
40 
35 
10 
25 

5A6 10/?3/91 GW OVFRCAST SE 5-10 NORTH Slff NANti(J 1234 120!, 54 4!, 99 100 35 
587 10/ 23/91 GW OVERCAST SE 5 10 NORTH Slt[NANGO 1258 11-1~ 11 ~i!J 112 50 15 
588 10/23/')1 GW OVERCAST SE s 10 NORTII St·ENANGO 1~1.,!:l 11,;9 '.>!! -11 99 35 10 
589 10/?4/91 GW HAZV/OC: SF 5 10 NORTII $11EN4NGO 1~34 1144 65 /J1 106 45 15 
590 
591 

10/74/91 
10/28/91 

GW 
GW 

HA2'Y/OC 
CifAR 

Sf 
NE 

b 10 
B - 17 

NORTH 
NllRTH 

SHENANGO 
SHHJANGO 

12b8 
1:,:1s 

144:2 
1443 

54 
35 

,1j 

10 
97 
45 

100 
30 

30 
!, 

59:2 10/28/91 GW CLfAR Nf 8· 12 NORTII SllfN4NGO 1238 14~1') s ·r 3b 93 100 25 
593 10/28/91 'GW CL f AR NE 8- 12 NORTH SIIEll<ANGO 1248 1500 55 25 80 100 10 
5!14 10/?8/91 CW C, FAR NC f\ 12 NORTII $11UJANGU 12!.Jb 1!..d1 b1 38 99 40 40 
5'1!, 10/;>R/'11 GW Cl FAR Nt R 12 NORTII SIICNMJGO 1,C8 1526 58 '}1 8!J 100 ?0 
59r, 
!,97 

10/?9/<l I 
10/29/91 

GW 
cw 

Cl FAR 
C. EAR 

NF 
NE 

A-17 
A 1;, 

NORTH 
NORTH 

SHlNANGO 
Sl•lNANGU 

1228 
12J6 

1443 
1452 

35 
'::)! 

,o 
:ll, 

<1b 
93 

30 
100 

5 
2~ 

'598 
!-i~H 
h00 

10/'.'9/'l 1 
10: ~!l/91 
H)/ ~~J/q I 

GW 
r:w 
r.w 

C.; FAR 
C. f AR 

C, f Ari 

'JF 
Nl 
,,r 

8 1) 

I<- I} 

fi 1 2 

NO'lTII 
NORJrl 
!'JOQTJt 

Sh(NM,GU 
St 1L 1~.:A r~G'J 
9·frJA~GO 

1~·lH 

1258 
1:.GIJ 

1~i()<) 

15 > 1 
1 '_:,Jl, 

_") ~, 
G 1 
;.)d 

:>!, 
J6 
2·1 

80 
99 
R~> 

1'.)() 
40 

100 

10 
40 
20 

t)(t 1 '()/30/~1 t".w C. f All "'"' r;. 1? N!lRfll ':,l1(',A'\l(;Q 12':>6 1':l09 5-, Jo 93 75 35 
(,(/2 :()/)0/~1 G# C, [ AR N~ 6- IJ NORl--f ~--u- NANC;o 1::;;s 1'l'5 7 I 42 11 J BO 40 
(,(,J 

f,0~ 
60~, 

t0/30/91 
10,1:lO/!l 1 
10/30/91 

r.w 
GW 
r.-.i 

C:t [ AR 
C:. f AR 
C, tAR 

'llW 
N\o,' 
NW 

r.- 1 2 
6- I 2 
h- I ;t 

NO'?TH 
NORTH 
NORTrl 

C",~~i NAr..Gr, 

SHENA'.'-lGO 
S••f lJANCO 

1'.!l"J1 

121 1 
1?21 

1','.11 
1540 
15,.(l 

,q 

89 
GU 

'/3 
•17 
58 

15'1 
13b 
1:H, 

100 
:.lO 
:10 

35 
30 
30 

f;()6 1 1/0'>/'l 1 GW Cl f All NF b 12 NORTII ;,HErJM,GO 1234 1152 -120 -13 ·163 80 :m 
f.07 11/05/91 GW C:, f AR NE 6- 12 NORHI SHENANGO 1268 1408 61 ;J3 97 100 ?5 
608 11/05/91 liW Ci EAR NI h- i? NURTrt ';lllNANC;Q 1201 1517 !JO 57 107 70 1n 
609 11/05/!,11 GW CIEAR NF 6- 12 NU,nH Sl-'ENANGC 1~ 11 1!>2-1 67 52 119 65 so 
(, IO ! 1/0'.>/9 1 GW CLEAR Nl 6- 12 NU,IIH '.,l1tNANGO 1221 1531 61 55 116 85 30 
b11 '1/0~/~ 1 GW CLLAR N~ l:i- 12 NCJRIH SHFNANC(l 1:>3 I 1538 72 41 114 100 4!> 
612 11/~/91 c.w C.EAR ~t h- r;, MlRIH SH~NANr.11 1;,;>4 1123 240 -l I 281 90 10 



PLJSI IJNG CMISS:ONS CONTROL DATA 11 / t2 HAIIIRY ,o 4A luesqay. March :i1' 1!:l!:I:.! 13 
KIDC DEMONSTRATION PIWJ!:CT - H~THl~H~M STEEL CORPORA TI CITII 

SPARROWS POINT, MARYLAND 

EM'.SSIONS !::MISSIONS TOTAL MAXIMUM MAXIMUM 
!:MISSION O,IRTNG nllf?TNCi FMl~CjIQN OPACITY OPACITY 

OBSfRVFRS WTND WIND rlH5ERVER CONTROi OVEN TIME or PUSII TRAVCL TtMC DURING DURING 
OBS ;JAIi; INI I lAL'.> WEATHER DIRECTIOI'. srcco LOCATION SYSTE'4 PUSHED PUSH SECONDS SECONDS SECONDS PUS•I, % IRAVtL, ,:. 

613 11/Cli/9 I GW Cl ~AR ':it 6- 12 NORTH SHt'NANGO 1201 1:,2!, 63 4.. 107 100 30 
614 11/C6/9t GW Ct FAR ~E 6-12 NORTH SHFNANGU 12 t t 1!>:l:I !,9 37 9G 20 10 
F.1!i 11/07/91 GW OVERCAST 5[ 4 A NORTH SHFNANGO 1216 17!'\0 q4 43 137 100 30 
616 
(,1'/ 

11/07/91 
11 / 12/cl 1 

GW 
REA 

UV~RCAST 
OVflKAST 

SF 
"JF 

4-B 
5-10 

NORTH 
WEST 

SHENANGO 
SHFNANlJO 

1226 
1224 

1?!\7 
1 1~!1 

Al 
!.)~ 

4 t ..,, 122 
lb:.! 

eo 
\,() 

100 
3~ 

6111 
619 

11/12/91 
11/12/91 

RI: .. 
REA 

OVCRCAST 
OVERCAST 

NE 
NE 

5 10 
5- 10 

WEST 
WEST 

SHENANGO 
SHtNANGO 

1244 
12 16 

1141 
1158 

60 
45 

40 
37 

,oo 
82 

bO 
3!, 

~!, 
25 

E?O 11/ 12/~ I RLA OVLRCA',;I NL :, 10 WLST 5HENANGO 1226 1207. b!, ·11 106 85 60 
621 11 / 12/91 RE'l OVERCAST NE ::,- 10 W,<; I SH,NANGU 1:?36 1221 56 30 AG GS 40 
b:.!:I 11 / 1:J/ti 1 RE:A Wl:SI 5-10 NORIH ':,HlcNANlill 11:14 11:18 40 47 87 50 15 
623 I 1 / 1'.l/!11 RFA WFST 5-10 NDRIH SHFNANGO 1)?4 1142 152 20 172 15 5 
624 11/13/91 REA WEST 5 10 NORTH SHENANGO 1244 1 l!\2 I 16 30 146 60 :)!, 
625 I I/ 13/cl I RcA WEST s 10 NORTH !ii rC:NANGO 121(, 120G 108 60 168 30 10 
1.,:,t) 

6'.17 
11 / I J/~ 1 
'1/21/91 

RcA 
G'" 

W(SI 5- 10 NORTH SHENANGO 
Shl:NJ\NGU 

12:/ti 
12Jb 

l?'.l4 
1234 

t,ti 
72 

3·1 
:i4 

90 
106 

6b 
'/!, 

15:,.., 
(,lll • I/ ;,,t 1 I :J 1 Gw SHtNANuO 12,1t, l2•H, 6·1 28 92 100 25 
f.~G 'l / :> 1/91 GW SHFNANGO 1?3A 14..,'.l 7? 4A I?() 1()(l 60 
t,JO o 1/21/91 GW SH~NANGO 1248 1502 81 53 134 100 50 
l,] I 1 I/ 2 1/91 G'.i :,lrCNANGll 1:2'58 1512 76 42 118 100 •H, 
b:J2 11/',l.'.!./91 GW OVEl<CASI SI: 10-1b NORTH Sf-'ENANGfl 1:;,:;,4 1 lbO 111 41 1!>3 100 30 
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Appendix B 
visible Emission Observation Data & Suw~ary Tables - Pushside, Topside, 

and Jischarge & Handling Emissions 
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Seclion l 

Pushside Emission Observations Conventional vs. KIDC -
Overall & Mon~tly 

B-2 



PUSHER SIDE OVEN EMISSIONS OBSERVATIONS STAT:STICS 

CONVENTIONAL PUSHES 
OVERALL STATIST:cs 

MP.RCH - NOVEMBER, 1991 

AVERAGE 
VALUE 

STANDARD 
)EVIATION 

MAXIMUM 
VALUE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS= 283 
CUMULATIVE EMISSION ~IME, SECCNDS 
~.AXIMUM OPACITY,\ 

57.~ 
51.~ 

29.6 
32.7 

165 
100 

5 
5 

KIDC PUSHES 
OVERALL STATISTICS 

OCTOBER - NOVEMBER, 1991 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VAL:JE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS= 125 
CUMULATIVE EMISSION TIME, SECONDS 
MAXIMUM OPACITY, % 

59,0 
61,9 

21.J 
35.9 

:09 
:oo 

5 
10 
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PUSHER SIDE OVEN EMISSIONS OBSERVATIONS STATISTICS 
CONVENTIONAL PUSHES 
MONTHLY STATISTICS 

AVERAGE STANDARD MAXIMUM M!NIMUM 
VALUE DEVIATION VALUE VALUE 

MAR91 # OF OBS.= 10 
CUMULATIVE EMISSION TI!>IE, SECON!)S 84.7 8.6 95 65 
MAXIMUM OPACITY, % 35.S :;_4 .2 55 :.o 

APR9l # OF OBS.= 49 
CUMU:.ATIVE EMISSION TIME, SECOtoS 69.0 29.0 135 :.o 
MAXI:-ruM OPACITY, % 50.7 33.9 100 5 

MAY9l ~ OF OBS.c: 3C 
CUMULATIVE EMISSION TrnE, SECOtDS 55.2 27.4 90 5 
MAXIMUM OPACITY, \ 56,2 33.J lCO 5 

JUN9l ~ OF OBS.= 10 
CUMULATIVE EMISSION TI~E, SECONJS 70.5 39.0 :_45 10 
MAXIMUM OPACII'Y, I\, 67.5 36.8 :.oo 15 

JUL91 ;; OF OBS.= 61 
CUMULATIVE EMISSION TI~, SECONDS 55.6 30.9 :24 10 
MAXIMUM OPACITY, \ 51.2 29.9 :.oo s 

AUCi9l # OF OBS.= 43 
CUMULATIVE E~ISSION TI~E, SECONDS 45.1 23.l 113 6 
MAXIMUM OPACITY, I\, 51.6 34.5 :oo 5 

SEP91 ; OF OBS.= 39 
CUMULATIVE EMISSION TIME, 
MAXIMUM OPACITY, \ 

SECONDS 43.8 
44.6 

20.8 
35.S 

79 
:.o:J 

5 
5 

OCT91 If OF OBS.= 26 
C'.'MULATIVE EM:SSION TIME, SECONDS 66.7 30.3 165 16 
MAXIMIDI 0.PACITY, % 50,4 29.7 10'.) 15 

NOV91 # OF OBS.= :.s 
CUMULATIVE EMISSION TIME, SE::CNDS 57.9 36.7 127 5 
MAXIMUM OPACI:'Y, % 63.3 35.0 100 15 
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?USHER SIDE OVEN EMISS:ONS OBSERVATIO~S STATISTICS 
KIDC PUSHES 

MONTHLY STATISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMtr.-1 
VALUE 

MINIMUM 
VALUE 

OCT9l Ii OF OBS.• 
CUMULA~IVE EMISSION T:ME, 
MAXIMUM OPACITY, \ 

67 
SECONDS 56.7 

65.2 
18.7 
33.7 

89 
iOO 

16 
10 

NOV9l If OF OBS.= 
CUMULATIVE E.~ISSION T!ME, 
MAXIMl.'M OPACITY, % 

58 
SECONDS 61.6 

58.l 
23.8 
38.2 

109 
100 

5 
10 
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Section 2 

Topside Emission Observation Conventional vs. KIDC -
Overall & Monthly 
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COKE OVEN TOPSIDE EM!SSIONS OBSERVATIONS STATISTICS 

CONVENTIONAL PUSHES 
MONTHLY STATIS'fICS 

AVERAGE S'IANDARD MAXIMIDI MINIMt'M 
VALUE DEVIA~ION VA:.UE VALUE 

MAR91 # OF OBS.= :.7 
CUMULA~IVE EMISSION TIME, SECONDS 5:).2 34.7 90 l 
MAXIMUM OPACITY, % 50.0 31.E lOO 5 

APR91 4 OF OBS.= 34 
CUMULATIVE EMISSION TIME, SECO~D5 54.2 45.0 210 2 
MAXIMtJ:11 OPACITY, % ,3.4 27.9 100 5 

MAY9:. If OF OBS.= 50 
CUMULATIVE EMISSION TI~E, SECO~DS 56.4 24.4 93 0 
MAXIMUM OPACLTY, % 39.4 30.2 100 0 

JUN9:. # 0: OBS."' 30 
CUMULATIVE EMISSION TIME, SECONDS 93.; 79.2 480 25 
MAXIMUM O?ACrTY, '\ 41. 8 31.1 100 5 

JUL91 it OF OBS.= 65 
CUMULATIVE EMISSION TIME, SECONDS 46.0 29.7 170 0 
MAXIMUM OPACI~Y, % 44.6 32. 4 100 0 

AUG91 # OF OBS.= 37 
CUMULATIVE E:-t:SSION TIME, SECONDS 4C.6 22.8 116 0 
MAXIMUM O?ACI":'Y I <?a 52.6 34.7 100 0 

SEP91 # OF OBS.= 38 
CUMULATIVE E~!SSION TIME, SECONDS 40.5 18.9 81 0 
¥.AXIMUM OPACI7Y, % 56.8 40.5 100 0 

CC':'91 # OF OBS.= 25 
CUMULATIVE EMISSION TIME, SECONDS 49.7 46.2 259 14 
~AXIMUM OPACITY, % 50.4 34.8 100 10 

NOV91 # OF OBS.= 16 
CUMULATIVE EMISSION TIME, SECONDS 46.9 57 .8 2:l 0 
MAXIMUM OPACITY, l'g 56.9 39.4 lOC 0 
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COKE OVEN TOPSIDE EMISSIONS OBSERVATICNS S~A~ISTICS 

CONVENTIONAL PUSHES 
OVERALL STA~ISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIY.UM 
VALUE 

M:NIMUM 
VALUE 

NUMBER OF OBSERVATIONS• 312 
Cl.."MU!..ATIVE EMISSION TIME, SECONDS 
MAXIMUM OPACITY,\ 

5 4.:.. 
47.l 

51.8 
33.5 

585 
:.oo 

C 
0 

KIOC 
OVERALL 

PUSHES 
STA~ISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VALUE 

~INIMUM 
VAL:JE 

~"UMBER OF OBSERVATIONS• 97 
CIDruLATlVE EM:SSION ~IME, SECCN~S 
~IMUM OPACITY, \ 

73.C 
80. 5 

32.8 
25.4 

.329 
100 

38 
20 
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COKE OVEN ~OPSIDE EMISSIONS OBSERVATIONS STA':ISTI:S 

CONVENTIONAL ?USHES 
MONTHLY STATISTICS 

AVERAGE STANDARD !-!AXIMUM MINIMID-1 
VALUE DEVIATION VALUE VAL:JE 

MAR9l # OF OBS.= 17 
CUMULA':IVE EMISSION TIME, SECCNDS 50.2 34. 7 90 '-
MAXIMUM OPACITY, \ 50.0 3l.6 100 5 

APR9l # OF OBS.= 34 
CUMULA~IVE EMISSION TIME, SECONDS 54,2 45.0 2:0 2 
MAXIMUM OPACITY, % 43.4 27,9 lCO 5 

MAY9!. # OF OBS.• 5:) 
CUMULATIVE EMISSION TI~E, SECONDS 56.4 24..4 95 0 
MAXIMUM OPACITY I % 39.4 30.2 100 0 

JUN9l # OF OBS.= 30 
CUMULATIVE EMISSION TIME, 
MAXIMUM OPACITY, % 

SECO::.iDS 93.5 
4l.8 

79.Z 
n.1 

480 
lOO 

ZS 
s 

JUL91 ;t OF OBS,= 65 
CUMULATIVE EMISSION TI~, SECO~DS 54.l 73.Z 585 0 
MAXIMUM OPACil'Y, ' 44.6 32.4 :oo 0 

AUG9l ;i OF OBS.= 37 
CUMULATIVE EMISSION TIME, SECONDS 40.6 22.8 :.16 0 
MAXIMUM OPACITY, \ 52.6 34.7 :.oo 0 

SEP9l It OF OBS,= 38 
CUMULA?IVE EMISSION TIME, SECONJS ao.s 18.9 8:. 0 
MAXIMUM OPACITY, ' 56.8 40.5 :.oo 0 

OCT9l ~ OF OBS.= 25 
CL'MUI.ATIVE EMISSION TIME, SECONDS 49. 7 46.2 259 :4 
MAXIMIDI OPACI':'Y, "a 50.4 34.8 10:) 10 

NOV91 # OF OBS.= 16 
C~'MULATIVE EMISSION TIME, SECON::lS 46.9 37.8 zs:. 0 
MAXIMUM OPACITY, \ 56.9 J9.4 :!.00 0 
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COKE OVEN TOPS:JE EMISSIONS OBSERVATIONS STATISTICS 

KIDC PUSHES 
MONTHLY STATIST:cs 

AVERAGE STANDARD MAXIMUM :-IINimIM 
VALUE JEVIAT!ON VALUE VALUE 

OCT91 : 01" OBS.= 63 
CUMULAT:VE tMISSION T!:iE,~,MAXIMUM OPACITY, 

SECONDS 74.6 
78. 7 

39.8 
25.9 

329 
100 

41 
2'.l 

NOV91 # OF CBS.= 34 
CUMULAT:VE EMISSION T:ME, SECO~S 70.'.l :2 .1 90 36 
MAXIMUM OPACITY, % 83.8 24.5 100 25 
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COKE OVEN TOPSIDE EMISSIONS OBSERVATIONS STATISTICS 

CONVENTIONAL.PUSHES 
OVERALL STATISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VALUE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS= 312 
CUMULATIVE EMISSION TIME, SECONDS 
HAXL'fil'M OPACITY, \ 

52.4 
47 .1. 

42..2 
33.5 

480 
100 

0 
0 

KIDC PUSHES 
OVERALL STATISTICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VALUE 

MINIMUM 
VALUE 

NUMBER OF OBSERVATIONS= 97 
CUMULATIVE EMISSION TIME, SECONDS 
MAXIMUM OPACITY, % 

73.0 
80.5 

32.8 
25.4 

329 
100 

38 
20 
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COKE OVEN TOPS:DE EMISSIONS OBSERVATIONS STATIST:cs 

CHEMICO PUSHES 
OVERALL STATISTICS 

AVERAGE 
VALUE 

STANDARD 
;JEVIATION 

MAXIl-'.UM 
VALUE 

~I~IML'M 
VALUE 

NUMBER OF OBSERVA:ICNS~ 76 
C~LATIVE EMISSION TIME, SECONDS 
!'-iAXIMUX OPACITY, \ 

54.2 
43.6 

36.3 
31.1 

210 
100 

0 
0 

SHENANGO Pt:SHES 
0'/ERALL STAT:STICS 

AVERAGE 
'.'ALUE 

STANDARD 
DEVIATION 

MAXIMUM 
VALUE 

MIN:MUM 
VALUE 

NUMBER OF CBSERVATIO~S= 236 
CUMULATIVE EMISSION TIME, SECONDS 
:-tAXIMUM OPACITY, \ 

51.9 
48.3 

43.9 
34.2 

480 
100 

0 
0 
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COKE OVEN TOPSID~ EMISSIONS:OBSERVATIONS STA'llSTICS 

CONVENTIONAL PUSHES 
MONTHLY.STATISTICS 

AVERAGE S'.rANDARD MAXIMUM MINIMUM 
VALUE DEVIATION VALUE VALUE 

MAR91 # OF OBS,= 17 
CUMULATIVE EMISSION TIME, SECONDS 50.2 34.7 90 1 
MAXIMUM OPACITY, \ 50.0 31.6 100 s 

APR91 # OF OBS.= 34 
CUMULATIVE EMISSION TIME, SECONDS 54.2 45.0 210 2 
MAXIMUM OPACITY, \ 43.4 27.9 100 5 

MAY91 # OF OBS.• 50 
CUMULATIVE EMISSION TIME, SECONDS 56.4 24,4 95 0 
MAXIMUM OPACITY, \ 39.4 30.2 100 0 

JUN91 # OF OBS.= 30 
CUMULATIVE EMISSION TIME, SECONDS 93.5 79.2 480 25 
MAXIMUM OPACITY, \ 41.8 31.1 100 5 

JUL91 # OF OBS.= 65 
CUMULATIVE EMISSION TIME, SECONDS 46.0 29.7 170 0 
MAXIMUM OPACITY, \ 44.6 32.4 100 0 

AUG91 # OF OBS.= 37 
CUMULATIVE EMISSION TIME, SECONDS 40.6 22.8 116 0 
MAXIMUM OPACITY, \ 52.6 34.7 100 0 

SEP91 # OF OBS.== 38 
CUMULATIVE EMISSION TIME, SECONDS 40.S 18.9 81 0 
MAXIMUM OPACITY, \ 56.8 40.5 100 0 

OCT91 # OF OBS.= 25 
CUMULATIVE EMISSION TIME, SECONDS 49.7 46.2 259 14 
MAXIMUM OPACITY, \ 50.4 34.8 100 10 

NOV91 # OP OBS,= 16 
CUMULATIVE EMISSION TIME, SECONDS 46.9 57.8 251 0 
MAXIMUM OPACITY, \ 56.9 39.4 100 0 
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COKE OVEN TOPS:DE EMISSIONS OBSERVATIONS STATIST:cs 

KIDC ?USHES 
MONTHLY STATISTICS 

AVERAGE STANDAfm MAXItruM MINIMUM 
VALUE DEVIAT:ON VALUE VALUE 

OCT91 ~ OF OBS.= 63 
CUMT:LATIVE EMISSION TIME, SECONDS 74.6 39.8 329 u 
MAXIMUM OPACITY, \ 78.7 25.9 100 20 

NOV9l # OP OBS.= 34 
CUMULATIVE EMISSION TIME, SECONDS 70.0 12.1 90 38 
MAXIMUM OPACITY, \ 83.8 24.S 100 25 
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Section J 

Quenched Co~e Discharg~ & Handling Emissions 
Conventional vs. KIDC - Overall & Monthly 
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QUENCHED COJ.G 

NUMBER OF OBSERVATIONS= 546 
C:JMULATIVE EMISSION TIME, SECONDS 
MAXIMUM OPACITY,\ 

NUMBER OF OBSERVATIO~S= :66 
CUMULAT:VE EMISSION TI~.E, SECONDS 
:-IAXIXJM OPACITY, % 

DISCHARGE/HANDLING EMISSIONS STATISTICS 

CONVEN':'ION.Ar. COKE 
OVERALL STATIST:cs 

AVERAGE STANDARD 1-'.AXIMUM MINIMUM 
VALUE :)EVIATION vALUE VALUE: 

2.3 8.6 121 0 
1.6 -LO 20 0 

KIDC COKE 
OVERALL S~ATISTICS 

AVERAGE S~ANDARD MAX:M'JM MINIMUM 
VALt:E DEVIAT:::CN VALUE VA1..UE 

54.l :01.s 840 0 
:3.5 12.8 50 0 
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QUE~CHED COKE DISCHARGE/HANDLING EMISSIONS STA'.:'ISTICS 

COHVEN'I'IONAL COKE 

:-1AR91 1# OF OBS.= 35 
C:JMULATIVE EMISSION TIME, 
:iAXIMUM OPACITY,\ 

APR91 Jt. OF OBS.= 62 
CUMULATIVE EMISS:ON TIME, 
:iAXIMUM OPACITY, \ 

!'1AY91 Jt. OF OBS.= 90 
CUMULATIVE EMISSION ':'IME, 
MAXIMUM OPACITY, \ 

JUN9l :t OF OBS.= 60 
CUMULATIVE EMISSION TIME, 
MAXIMUM OPACITY, % 

JUL91 # OF OBS.= 100 
CUMULATIVE EMISSION 'IIME, 
MAXIMUM OPACITY, % 

AUG91 lf OP OBS.= 48 
CtooJLATIVE EMISSION TIME, 
~.AXIMUM OPACITY,\ 

SEP91 # OF OBS.= 75 
CtooJLATIVE EMISSION ':IME, 
l'.AXIMUM OPACI'.:'Y, \ 

OCT91 # OF OBS.= 37 
CUMULATIVE EMISSION TIME, 
~.AXIY.UM OPACITY, % 

~OV9:. ;r: OF OBS ... 19 
CUMULATIVE EMISSION TIME, 
MAXIMUM OFACI":'Y, \ 

SECO~DS 

SECO:SDS 

SEC:)~DS 

SECONDS 

SECONDS 

SECONDS 

SECONDS 

SECONDS 

SECONDS 

MONTHLY 

AVERAGE 
VALUE 

13 .6 
3.7 

l.4 
J,6 

1.4, 
:..1 

1.8 
:. .3 

1.8 
1.5 

3.7 
2.3 

2.5 
2.2 

4.5 
2.4 

c.o 
o.o 

STATISTICS 

STANDARD 
DEVIA':ION 

25.6 
5.3 

5.8 
2.9 

5.3 
4.0 

5.3 
J.8 

4 • .5 
3.8 

5.8 
4.8 

5.0 
4, .2 

6.1 
3.7 

o.o 
o.o 

!-1AXIMUM MINIMUM 
VALUE VALUE 

121 0 
15 0 

34 0 
20 0 

27 0 
20 0 

26 0 
20 0 

22 0 
2C 0 

17 0 
15 0 

2C 0 
15 0 

:.a '.) 

:.c 0 

0 0 
0 0 
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CU~CHED COKE DISCHARGE/HANDLING EMISSIONS STA~ISTICS 

KIDC 
MONTHLY 

PUSHES 
STAT:STICS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

::-!AXIMUM 
VALt:E 

:-tINIMID1 
VALUE 

OCT91 # OF OBS.• 111 
CUMULATIVE EMISSION TIME, 
~IMUM OPACITY,% 

SECONDS 66.5 
15.7 

125.6 
13.5 

840 
60 

0 
C 

NOV9:. # OF OBS.= 55 
CID!ULATIVE EMISSION TIME, 
MAXIMUM OPACITY,% 

SECONDS 29.2 
9.0 

,9.2 
10 ... 

264 
45 

::) 

::) 
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Section 4 

Pushside E~ission Observations Conventional & KIDC -Database 
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PLISHER S lUi: OVEN EMISSIGNS OBS[RVA TI 01\~ ,o 51) luesduy. Maren J,. 19!12 
OURINC PlJSHIII.G QP[RATIONS ONLY 

KRI 55 vEMONSTRATION PROJECI - BETHLEHLM :,l EE- C:iJill'URA I ION 
SPARROWS f•LJJNT, MARYLAND 

,ill\.:) 

GBSl:l<VH';, WINO SPEED. OBSERVER 
UH';, UAlt l:lf.11 i:RY If'<ITIALS WEAlHER CIRfCTION ~?h LOCATION bALKtil<OUNO 

03/26/91 11/ 12 St::P ovrncASl SL 10- 15 5011TH 
2 (.'3/,i(,/91 I I/ 12 Sl:iP OVERC4ST SE 1:)- 15 c.;(llll H 

3 03/26/91 11/12 5ElP OVERCAST SE 10-15 SOUlH 
1 uJ/:tb/91 11/ 12 SBI' OVEilC4S1 SE ,o- 15 SOUTH 
::, 03/21:i/91 11 / 12 SBP OVERCAST !',[ 10-15 SOUTH 
b 03/:t.b/91 11112 S!:ll' OVERC4ST sr 10-15 SOIJTH 

' 031:lb/91 11/ 12 Sl:P OVERCAST SE 1 () 15 SOJJTH 
B 03/26/91 11/ 12 SBP OVFRCAST SF l'1- l'i ',;llUlH 
:! 

10 
11 

03/26/91 
OJ/:>6/91 
04/01/91 

'I/ 12 
, 1:' · 2 
I 1/ 1? 

<;RP 
'.,bl' 
seP 

OVFRCASf 
UV!, ilCAS f 

OVERCAST 

<;F 
~~ F 
NW 

10- 15 
10 15 
10 1';) 

SOUTH 
SOUTH 
',Oll f If 

12 04/01/91 11/ 12 SBP OVERCAST NW 10 15 SOUHi 
13 04/01/81 I 1/ 12 St!P OVlRCAST NW 10- 1 ~-) 'Sllllltf 
1.1 
1'.l 

r..a1r. 1/9 t 
(A/01/91 

1 ,,. 1 / 

1 1 / ~ J 
SAP 
SBP 

OVERC:4Sl 
OVERCAST 

NW 
NW 

10- H, 
10 15 

SOL/TH 
SOUTH 

16 
17 

Cl/01/91 
~)4/01/91 

I I/ l? 
1 1/ I::> 

S?.P 
$8P 

OVERCAST 
OVERCAST 

NW 
NW 

1'.) 

1•) 
1C. 
1S 

',UlJIH 
'.:,UUIH 

13 04/01/91 11/ 12 ser- OVERCIIST NW 1 \.) 1~. '.:,OlJIH 
19 04/01/91 11/ 12 SBP OVtRC:I\'; I NW 'O-H, SOUTH 
2C 01/01/91 11/12 S!:lP OVl:~CA';,l NW 10-1~ SOIITH 

al 
I 

N 

? 1 

?2 
C,4/ 10/91 
04/10/91 

11/ 12 
11/ 12 

t-llC 

rRC 
UVERCASI 
OVERCASl 

NW 
NW 

1S 
13 

SWF'.'.T 
SWF<;T 

flATTH,Y 
RAlfFRY 

0 
CUMUl A - l Vt 

tMI S'.:>!Crs. TIMF TIME OF MAX 1MU~' 
CONl"UL UVl:N OF SOURCF OF EMISS~ONS OPACITY 

UH<; SV<;l l:llo' NUMl:llR DAV EMISSIONS SE'COr,os 'I (()MMFNTS 

; c;;rn1co 1208 11 :36 h:} :l'.> 
::> CHFMir.C 1?4A 1?· 10 95 40 
J CHEM1CO 12~8 12 :,.!3 82 25 
4 
5 

C>ifMTro 
CHEM!CO 

1?68 
1121 

12 35 
12,so 

e~ 
85 

:m 
~'.) 

6 Crlt~ICO 1131 IJ:01 85 20 
7 r.tlrMH'O 1 10') 1:l 11 9::, 4\J rUSlil:O Tio/ICE 
8 Cti[III CO 11';)1 IJ .29 8';) 50 
9 

1C 
CrlEMICO 
Crlrl\.'lCO 

1171 
, 101 

13: 37 
13 50 

ll:J 
90 

1 () 
1:1 

11 SHENAt;GC 1,36 11 43 ft; 4':J 
1L $11Ct-..ANuU 12,lU 11 :..,;..! 80 :>5 
1J SrlFNANGO 1/~l:S Ll 14 70 :>O 
14 '.,HcNANL.U 1:ibH 12 .2J 7~ 50 
1'> '.:,lii;.f'<A'ICC 1101 1:1 24 75 40 
16 SHEN/\NGO 11'...'1 11 -'.'10 80 15 
17 S1llf'<ANliU 11:ll 13.5~ 70 5 
18 
19 

Sll[NANC.O 
Srl~NANGO 

1 1 ~} 1 

I I'/ 1 
1'1 01 
14: 11 

15 
75 

J5 
15 

,. I Nil l'll'.,H 

2(.) 
21 

'.:ilttNANuU 
51 1f'NANGO 

1201 
1:,~4 

14·28 
11 20 

10 
G~ 

1()0 

70 
~ ENO PUSH 

22 SHFNANGO 1 IOtl 11:40 82 40 



PUSHfR s lllf U\!?N FMISSiCN':, 013',FRVAT ;Ur-.$ 10 ;,o Tue:.aWy. M.:,rch 31, 1992 2 
DllR!NG PUSHIIIIG OPCRATIONS ONLY 

KRESS DEMONSlRATION PROJCCT BfTHLEIICM STEEL COPPORATION 
SPARROWS P::JH,T, MMI\ LAND 

WINO 
ClHSLRVLRS WIND SPHO, OHSERVFR 

UBS lJA IE llAIT[RY !NIT 11\LS WEATHER DI llEC I !Dr. Ml-'H IOCAIION RACKGROtJNn 

23 04/10/91 1 I/ 12 I f.ll'. OV[i<CAST NW IA 5WLST BAI TU<Y 
24,s 04/10/'ll 

04/ 10/91 
11 / 12 
11/12 

fRC UVLRCA!:, T NW IU ,;.;~s 1 
fRC OVERCAST NW 18 SW!:Sf 

llAl lERY 
BAI l t:.f.lV 

2f> 04/10/91 11/12 me OVFRCASI NW 11:l SW!;S I l:lAT TERY 
?'I 0-1/ 10/'11 11/ 1-;> FRr. 0Vl1'C .. ST NW 18 SWE.ST BAf 1 ERV 
28 
?') 

30 

04/10/91 
04/ 10/'11 
04/15/')1 

11/12 
l l/ 17 
1 t/ 12 

f-RC OVERCAST NW 18 SWEST 
FRC OVEilC,.ST NW 18 SitiE.~ f 
SOP RAIN ";[ s .() SOUTH 

BATT!:RV 
UATTlRY 

31 04/15/91 11/1? SCP RAIN 5l !:,-1() SUulrl 
32 04/15/!ll 11/ 12 SllP llAIN ',L ~-10 SOUIH 
3:J 04/ 15./91 11/ 12 SBP RA I'.~ SI:. 5 ,o <;OIJTH 
:J•l 
:-1~, 

0·1/ 15/91 
()-1/15/9' 

11/ 12 
II/ t ;, 

'.>UP >lArn Sl 5- 10 SOUTH 
<;HP JIAIN -;~ .,_ ·o ~OLJTq 

3G 04/15/1l1 I I/ 12 58P RAlN S[ 5 10 SOUTH 
37 (),1/ 15./9\ 1 I/ 12 SflP RAIN Sf :,- iO 5:Jt,f ,t 
'.Jb O.J/1~/!!1 11/ 1 '.l ~CP «AIN ';it, 5 10 SOUTH 
'.l9 O-t/15/91 11/n 51l? RAIN sr 'i-. () Snt,Tl-4 
,lfl 
41 

O·l/~4/H 1 
04/24/!)1 

11/ 1::: 
11/ 12 

SRP DC/RAIN St 10-15 snu1H 
<.:;RP DC/RAIN S( 10 ·~ SOUTl I 

bl 
1..,,... 

42 
4:J 
44 

04/:24/91 
04/24/91 
04/:>4/91 

11/12 
11/ 12 
11/ I? 

SllP QC/RAIN SE 10-15 SUuIH 
Sl:H' OC/llAlN SI: 10-15 SOUTrl 
<;RP r.c/RA!N 5f- 10- ... SOUTH 

CUMUL,, I IV!: 
tMISSION I !Mt: I IME Ur IJIAXIMIJM 
CUNIIWL UVI:;',; u;, SUURC!, m lMISSllJN~ Ul'ACITY 

OHS SYS I t,M NUf'lll:1< DAY t,MISS!ONS Sl<.:ONDS ¼ COMMi:I\.TS 

23 SHENANGO 1206 11 54 G3 (;() 

14 <;HFr~ANGO 1116 I? ·09 6'] 80 
?5 SHENANr.n l:>26 12: 15 74 70 
26 SHtN.INGO 1:>:-tt'i 1;, ~J6 7 I ec; 
~·1 
2b 

SHFNANGD 
'.>HlNANt;u 

1146 
1141:1 

1? -:rn 66 65.,.,12 '.Jti '/9 
29 SHENJ\NC.O 11f;R 13. 10 66 ?5 
:JO '.>HlNJ\NUO 112b 11 :•l:J 110 (,5 
:l 1 '.>Hl:NANGU I :.!vb 12 :OJ /':, ,;~ 
J:I 
33 

Sllt,NANGO 
Slt[NAN\iD 

12tV 
12:!C 

12 .23 1:J5 100,~ .33 115 100 
:J4 ~HtNANuU t:..'36 1~) 4~, f,\() 100 
3'5 SHtNANGD 124G 12: 58 flO 30 
36 SHfNANGn 125C 1:l - /)/1 15 15 
37 SH[NANGO 1148 n. 38 ?O 1~ 
:lA <.HFNANr.n l?OA 1:J;,>4 2S 10 
3!l SHENANGO 1?4A 1,4·():1 1':> 15 
40 CHFMICO 1?06 1;> · 41! 'lO JS 
4 I CHEMICO l:>16 13 :02 70 100 
4~ CHt:MICO 1226 13: 11 70 100 
43 CHEMICO 1236 1~:24 '10 HJO 
44 CHEMICU 1246 13: 3'.l 90 25 



Pu5HER SIDE OVl:.N ::.M!SS!GNS OllSll<VAI 101\5 10:!:iO luesday, March 31. 1992 '.l 
UUl<lNCi PU:iltlNCi Ul'Ll<AT ION:i ONLY 

KRCSS DLMONSIRI\T!ON PROJ[CT - SETHlfHFM STi'l-l CCRPORA I I ON 
Sf'Al<!WWS J>UHJT, MARYlANU 

.,;rNO 
OBSERVERS WINfl SPHO, 085(RV[R 

0B5 OAT[ BATT CRY INITIALS WEATHER DJl,'.CCTION Ml'tl LOCATION l:lA<:Kc..ROUNO 

45 04/24/91 11 / 12 SBP OC/RAIN '>f 10- 15 SOllTH 
46 04/2·1/91 11/ 12 SBP OC/RA!N <;f l<)-15 SOUTH 
47 04/:>4/91 11/ 1:> SRP OC'/RAIN Sf 10 15 ~rJUT11 
4!1 04/:,4/91 1 t/t:? Stlf' OC/RAlN s~ 10- 15 SOUTH 
•19 04/24/91 1 1/ 12 SBP OC/RAH. SE 10 15 SOlJlti 
~() ("),l/'.''l/91 11 / 12 SBP r!C/RA~N sr 1- 1·) ~;J!JTH 

51 
S2 
5:1 
54 
!;5 
56 
57 
~8 
SJ 

04/~9/91 
04/29/81 
04/?')/')1 
04/29/91 
04/:i.!l/91 
04/29/91 
04/29/91 
04/2!)/()1 
04/:29/91 

11/ 1? 
I 1/ 1;.> 
11 / 17 
11 i 12 
11 / 12 
11; 12 
11/ 12 
11/ 12 
•, I 12 

SflP OC/RATN S( 7- l:i SOUTH.,$RP o,.;i.a IN ~t 1, SOUTH .,SOP ;JC/R.a IN ',L 1:.! SOU1H 
5131' DC/RAH, SC 1 1;; SOUTH 
S6P OC/RAIN SE ,~· '.,UUlt1.,S8P DC/RAIN ,:,, '.:,OUIH"••SBP UC/RAIN SL I 1:. SUUIH.,SBP OC:/RA!N SL 12 SOUl ,j 

SUP OC/RlllN SE 7 - 12 SOUIH 
(,Q U'.J/00/91 11 / 12 SUP RIIIN sourn G 10 SUU1H 
61 0~)/0L/91 11/1:,.> SGP RAIN SOllJH 10 SOUIH 
b, O'.J/Ob/!!1 11/ 12 ',HP RAIN ';;UUIH ';,- 1G SOUIH 
b:J O'J/Ob/91 11 / 12 ~l:!f' RAIN SOUlH 'J-10 SOlJTrl 
6•1 05/06/91 1 •/ 12 SUP RAIN <;OUTH 5 1(1 <;OlJTH 

IJl 
I 

IV 

,;5 
€6 

05/06/91 
05/06/91 

11/ 12 
11 / 17 

SRP RAIN SOOTH 5- 10 SOUTH 
SHP RAIN SOUltl 5- 10 SOUTH 

t,,) 

CLMULAI !Ve 
tMI SSION T !ML TIME OF MAXIMUM 
CONIRUL OVlN Of SOURCI:. Ut EMISSIONS OPAC!fY 

ous SYSHJ.I NUl"Bi::ll l)AY EMlSS!:JN:; SECONU:; ~~ CUl'VENJ'S 

4~ CHFMICO 1148 14 -o~ 1';, '.) 

4b CHfMICII 1208 14 17 I',!', ':, 

47 Cll[MICO 1228 14: 26 10 ::o 
46 CHEMICO 1238 14 :33 B"i 100 
49 CHEMICO 1248 14 ; 41 BO 80 
50 SHENANGO 1256 1J·OA 90 "/':, 

':,1 SHlNAN<;O 1148 13.27 110 1';; 
52 ~lt[NANCO 1200 13 4} 8'.J 10 
5:J SHENANGO 1238 13. 49 Be. 10(1 
'J·l 

':;'., 

'..)Ill NANCi,lJ 

~IIENANGO 
t:.?-lH 
l:>58 

1.i (Xl 10 ~1(J,~ 12 G5 :15 
!,6 Sll[NANGO l~G8 1-1 :>O RO 60 
'.;1 SltLNMIGU I tC1 1-1 ~ l 8':"l 100 
SA SH~NAN<;l) 11:11 1'\ · Ii) ;10 20 
59 SHlNANt;U 11!:,1 1~: 19 60 15 
60 CtlEMICO 1102 11: 45 OU 100 
61 CHEMICO t 152 11: sn 8~ 10 
62 CHEMICU I 172 l:l:15 liO HX) 
63 
6·1 

<.:t1cMICO 
CIICMI CU 

122!1 
I? 12 

12: 27 7() 5 Pll5HH1 3X 
1?·55 ?O i;o 

6!J CHi:MICU 1:1~2 t:J· II 70 70 
€6 CHEMICO 1232 13: 18 5 15 



PLJS'1FR s !Of OVFN FMTSSTnN5 OFSFRVATJ()J\:S 10:50 lucsdnv~ M.:irch 31, 19!l2 4 
DURING PUSHING OPFRAIION', ONL'I 

KRF<;<, l>EMON'irflATTON Pflll,IFCT - KFThlfH~M •;TEF" C:flRf'OllA r TON 
Sl'AIIROWS POINT, MAIIVLAND 

lo/IND 
OBSERVERS WIND <;PFEO. QB<;FRV~R 

Ol!S UA 11 RA! I !:RY lfliTTIAI<; WFATHFR C-!Rf<'TION MPH I OC:ATION BACKGROUND 

G7 05/0G/'Jl 11/ 12 S:3P R!IIN SOUIH 5- 10 SOUfH 
68 05/06/91 11/12 S8P RAIN SOUIH ',-10 SOUTH 
69 05/0G/!ll 11 / 12 SBP flAIN SOUit! 5- 10 SUUlH 
70 05/13/!ll 11 / 12 SHP CLE41~ NW/SE 3-15 50UTII 
71 
72 

O':J/13/91 
O':J/ 13/91 

11/ 1:1 
11 / 12 

Sl:!P CLFAR NW/Sf 3 15 SOUTH 
~BP C.I FAR NW/<;~ :1 1 ~) ';,l\llTH 

7:1 05/13/91 11 /1:> ',;RP Cl lAR NW/Sl 3-15 50UIH 
74 (15/ 13/9 I ll/17 SBP CLEAR NW/SE 3 15 SOUTlt 
75 05/13/!ll 1 • / 12 ser· C"LAK NWiSL J·· 1~. '.,lllJ IH 
76 05/13/91 11 /12 $BP Ci !:AR NW/S!: 3- l':J SUU!ti 
77 
7A 

05/13/91 
O~:/ 13/q 1 

11/D 
11 / 1 ,, 

5flP CU.AR NW/SL :J 1'..J '.>UUIH 
~gp CLEAR NW/'.>E J · IS SOUltf 

EJ 05/13/91 11 / 12 SBP CLEAR NW/SE 3- l'J SOUHi 
ao 0~:/21/~ 1 l • / 12 $BP (;c(AR ~L ;,- 10 SOUi it 
81 C,!:,/21/91 11 / 12 SHP CUAQ ',f ~- I() SOUIH 
8:! 
83 

0'..J/21/91 
05/21/91 

11 / 12 
, 'I 1;, 

S!lP CLE4R S[ 5 10 SOUTH 
5RP C: F4R 5~ '.j- 10 SOU Ht 

84 05/21/<)1 11/12 SBP CLEAR SL ;, 10 SOUTH 
8:> 05/21/91 11/ 12 SBP CLlt.R Sf s- 10 SUUIH 

a,
I 
"' 

111, 

IP 
0:,/:21/91 
O':J/21/!H 

11/12 
11/ 12 

Stll-' U tAR St ',- 10 Sllll l H 
St!P CLE.AR Sf 5-10 SOI/TH 

w llll O'J/21/~ I 11/12 Sl:W <.:U:Afl St 5- 10 SOIITH 

CUMUI AT! V[ 
FMT5SfON r;Mf l lM~ Of r,,AqMJM 
CONTRC:I OVFN OF SOURCE Of £MISSIONS OPACITY 

OKS SYS TFM NIIMHEII DAY FMJSSIONS SECONDS ',{ COMMENTS 

G'/ 
GIi 

Ch[MIC::J 
CH[MICD 

1242 
1?G2 

1J 32 30 25 
13 .43 70 :.l'J 

69 CHOU CO 1?72 13 58 25 20 
70 SHENANGO 1167 11 17 30 J'J PUSH 8'.J SEC 
71 SHENANGO 1:lbJ , 1 26 80 50 
72 SHENANGO 1209 11 42 1:, :JO PU'.,H 80 SlC 
·13 SHlNANGO 1229 11 ·SB 90 4C 
7,1 SHENANGO 1?.J!l 12 O'J 70 1C;l; 

75 SI l[NANGO 1219 1 :.> 19 1!1 :JC 
7G SH[NANGO ,;,59 12 .:.!9 1'.., 4~ 
77 
7R 

5Hft~ANC.O 
SHfNANC.0 

1?6q 
1102 

12 'iO 1·~ 1C(; 
1J 14 8~ 100 

7'J !:,Ht NAN<;() '1~2 13 2:.1 70 IC<.: 
80 ~.• i[NANGO 1 1 ~ 7 11 40 -,u 75 
81 511[NANGO 1245 12 03 b~ 55 
82 '.;HCNANGO ,2~5 1:.1 :.m 10 20 70 SEC PUSl1 
83 SHENANGO 1 H,7 12 41 2';, 30 75 SF<: PUSH 
84 SHEN'1NGO 12(.17 IJ 04 ;J';, 50 75 SFC PUSH 
85 5Hl:.NANGO \211 13 1!> 60 75 
86 St1ENANGO 1237 13. 31 80 roo 
87 
88 

SHENANGO 
~11[NANGO 

12~7 
1267 

13 44 2:, 'IC. ·1:, s,c PUSH 
13 54 10 100 



PllSHER SIDE OVEN EMISSIONS 0B5[RVATIOl\l5 10;50 Tuesday, March 31, 199:> <; 
DURING PUSHING OPt:RAT IONS UNL.t 

KRt-SS DEMON'.,TRATION PROJECT [l[lllLltltM ST((L COHPORAllUN 
SPARROWS POINT. 14AR'tl AND 

WlNO 

01:lS DAI~ !lAfl~IH 
01:lS~ RVtllS 
1Nl1IALS WEATrlER 

WINO 
DIRECTION 

SPft:D. 
MPII 

OBSfRV(R 
LOC':ATION BACKGROUND 

!!!J 05/21/91 11 / 12 SBP CLEAR <;F s-10 c;ou1H 
\!O 
91 

Ob/(.):.l/91 
06/03/91 

11/ 12 
11/ 12 

Sl:!1-' 
51:!P 

RAIN 
RAIN 

Nf 
NE 

~ 
!, 

10 
10 

SDUTH 
SOl)IH 

9:2 06/03/91 11 / 12 SBP RAIN NF 5- 10 SOUTH 
93 06/03/91 11/1:' SRP RAIN NE 5 10 SOUTH 
94 Ub/O:l/91 11/ 12 Sl:!P RAIN NE 5- 10 SOUTH 
9!.> 06/03/91 11/1:' 581' RAIN •JE 5 10 SOUTH 
% 
97 
98 

Ob/03/91 
06/(13/91 
()6/03/91 

11/ 12 
I I/ t:> 
I I/ 1:> 

SBP 
<,fjp 
SRP 

RAIN 
RAIN 
RAIN 

NF 
NC 
N~ 

5- 10 
~ 10 
5 10 

SOUTH 
sour;, 
SOUTH 

~ 
I 

N• 

99 
100 
101 
102 
10'.l 
104 
10~ 

IOG 
107 
100 
109 
11(.) 

06/03/91 
O'l /01 /9 I 
07/01/!l 1 
07/01/91 
r,7/01/!l 1 
0-1/01/91 
(11/01/~1 
07/01/91 
0-,/01/91 
07/01/91 
07/01/91 
07/06/~ 1 

11/ 1:l 
11 ;' 12 
II/ 12 
I 1 / 12 
11/17 
11/ 12 
11/ 17 

11 /12 
11/ 12 
11/ 1 '.l 

11/ 12 
11/ 12 

SHI' 
SAr 
SBP 
Slll' 
Sl1P 
561-' 
SUP 
SOP 
!>UI-' 
~Iii-> 

Sl:IP 
!,1:!I' 

RAIN N[ 
OvLRCAST NE 
ovrRCAST Ne 
OVERCAST Nf 
OVfRCASf NL 
Ov(.RCAST N[ 
OVCRCAST NL 
OVfRCASI NF 
UVti(CASI Nt 
OVH~C:AST N~ 
OVt~CIIST NL 
CLtllR WLST 

CuMULATI VC 

5 10 
1{ I • 1~, 

10-1~ 
1u- 1~ 
,0-1~ 
1U 15 
10 1!, 
10-1!> 
10- 15 
10- 15 
10 15 
I!, ?O 

50Ul11 
':,UlJIH 
!>JUii-i 
!>UUIH 
SOUJf1 
suurn 
SOUTil 
SOUTH 
SOUTH 
SOUTH 
SOUTH 
5011TH 

BA I TEl'll' /SKY 
HA I TFRY /SKY 
liAIHRY/SKY 
BATTFRY /SKY 
RAITER¥/SKY 
flATIHIY/!:.KY 
BATTFIH/SKY 
BATTERY/SKY 
P.ATrFR,/C.KY 
BA Tl ERV /SK,· 
BA I I tlH /SKY 

~Ml!>SlllN Ti Mt- T!ME Of MAX!flf.uM 
COFvTl<OJ llV~N OF SOUllCC OF EMISSIONS OPACITY 

UBS SYSHM NUMHH Dl>Y EMISSIONS SECONDS % CDMMfNTS 

89 SHENANGO 1111 14 1'.l I!, JO 
90 SHENANGO 11:.J5 11 . :19 /!, 100 
91 5H[NANG0 1153 11 49 40 15 70 src PIJ,;H 
92 SH[NANGO 122J 12 06 20 100 1 HJ Sl=-G PUSH 
9:l Sl1tNANGU 1:>:i:1 12 111 90 ICC 
9.1 

~" 
!lb 
97 
9~ 

SHEN<INGO 
StltNANGO 
~t 1rNAf,.!;:J 

~HtN/INGU 
St,t"<M-,u;J 

1:?43 
1~():, 
1:.,(:,:J 

111'.l 
,~~~ 

12 
12 
1'.l 
IJ 
13 

32 
41 
C 1 
3!:> 
~(.i 

'lO 
10 

1,15 
80 
.., ~, 

30 
20 

1r.0 

"~ 
1()() 

'/0 Sf<: 
PIJSH(O 

f'IJSH 
:ix 

99 SHENANGO •J'.)5 14 o:, f'O G'.; 
,co 
101 

';HtNANc;o 
'-Hl"<ANGO 

1 1 1:il 
i 1:t:> 

11 
11 

l'l 
] \ 

DOOR 
ODOR 

55 
3:, 

,co 
1W 

1<:? SH[NANr.O 11r-,1 11 ,1'.1 (IOOR ·,c.; 10 
103 SHlNANGO I '26 11 56 UOOR 70 75 
1c,1 SHENANf;O 1 ?:_lh 1? 17 ODOR \J~ 100 
105 <,HFNAN/;O 114G 12:24 DOOR 40 60 
106 SHt-NANtiO 1~08 1:2, 46 DOOR 70 2~ 
107 SHEI\IANCO 1)28 13: 01 IJIJUR 85 45 
108 5HENANGO 1238 13 12 OUUR 80 1(",(j 
J()9 SHfNAN<;O 1748 13 19 LlUUR 25 l!l 
11c 5HFNANGO 11:,1 11 11; DOOR 20 ::>f't 



PUSHER SIOE OVEN fMISSIONS 08$fRVAT!CNS '° 50 Tuesaoy, March 31. 1992 6 
OllRHJG PUSHING OPCRATTO~S ONLY 

KRC55 O[MUNSTRATlON PROvCCT [l[lHL(l l[M ~T[EL CORPORAIIUN 
SPARROWS POINT. MARYU>NO 

W!Nn 
OASERVCRS W[NU SP££0, Of\SERVfR 

OHS llA I~ HAll•RY INlllALS .,I-A THfR UI Rf'CT IOIJ ~1PH I OCATJON RACKr.llCll .Nil 

111 07i08/:)1 11/ 12 SOP Clt:AR '#[ST 15 20 SOL. fl1 UAI If.RY /SKY 
112 07/08/91 11/ 12 SOP ClfAR WEST 15-20 SOUTH BA II 1:RY /SKY 
113 07i08/91 ll/12 SBP ClfAR WCST 15 20 SOUit! BAI ILRY/':>KY 
114 07/UB/91 11/ 12 SBP CltAR WtST 1t)· 20 SOUTH 01\lTERY/SKY 
f fb 07/08/91 11/ 1:.! SBP CLEAR Wl:ST 10 20 SOUTli £!A 1 TFRY /SKY 
116 01/08/91 11/ 12 SBP CLEAR WLS1 lb 20 SOUTti RATleRY/SKY 
f I'/ 07/08/91 I 1/ 1:1 SHP Cl FAR Wl:S1 H,-20 SOUTH RATTE RY /SKY 
118 01/08/91 11/ 12 SBP llt.AR WtSI l~-20 SOUlH BATlrRY/SKY 
119 07/08/91 l )/ 12 <;BP CLCIIR \uESf 15 70 Sr11JTH OATTfRY/SKY 
1?0 01 / 15/91 11/ I? SRP CIFAR lltF /SE s-,o SOUTH BATTERY 
1.21 07/ 15/9 l 11/ 1? SBP llf;AR NF/SE 5-10 S01., 111 BATH.RY 
122 
1?3 
12·1 

07i1S/'J1 
07/15/91 
01/1~/91 

1 1/ 12 
11 / 12 
11/ 1'.! 

SOP 
snP 
'.>lH' 

(.l(AR 

Cl EAR 
lltAI< 

t-J[/:i[ 

MISC 
NU'.>t 

5 ,o 
:, 10 
~- •o 

~OU Ill 
SDl,TH 
:,UUlrl 

BIITILRY 
BATIERY 
llAI TEUY 

12'.J (.Yf/1~/91 11/ 12 SBP CLEAR l\l/S~ ~ 10 SOL I H OATH RY 
1?h 07/1'1/91 11/ 1? SRP Cl f AR NF/<;F !'i- 10 501JTH BATTERY 
12·, 0// 1~/!"41 11/ I? Sl:IP Cl EAR f\l/~t ':>- 1Q SCI., I ti llA 11 LRY 
12(J 07/15/'11 t 1/ 1? ~or (l[AR NC/SC 5 ·o SOUTli UI\TTl:RY 
129 07/15/91 11/ 12 50P Cl[AR NC/Sf 5 10 SOUTH 8AflfRY 

l:D 
I 

"'UI 

1:JO 
131 
132 

0., /n./"cJ 1 
01/22N1 
07/22/91 

11/ 1'l 
11/ 12 
1 I/ 12 

';,IW 
SBP 
SBP 

U tAR 
CUil.R 
CLlAR 

';,l 
St 
SE 

1~-10 
1~~20 
15 20 

';,QUIH 
SOLTH 
SOUfH 

BAITtRY/SKY 
BATTFRY /SKY 
RATTFRY/SK'f 

CUMIIIATT\/E 
rMl'.->",ION l l~U r IME CH MAX lt.11lM 
<:ONTROI GVfN OF $OIJRCf OF ~MISS JOI\/$ OPACITY 

ORS SVSTEM NUMB~R DAY EMISSJONS SECOl'.0S % C:CM,,.[t.lS 

111 •,11, N~NGO 11'.<5 11 '.J1 CCU!< 3:., 1()() !JO Ste PlJ~H 
112 SHENANGO 1153 11 ·40 DOOR ,s 3,; 
11:J 5HENANC.O 1226 I 1; ':>4 DOOR 5LJ •S 1<!0 ~tc PUSH 
I 14 
115 

SHENANGO 
5H~NANfi0 

1236 
124fi 

12:08 
12 ,r1 

DOOR 
1:onR 

8S 
ao 

·oo 
?O 

116 
1n 

5HrNANGO 
SH~NANGO 

1 L~lfl 
1?D8 

\'.l ·38 
1? ~2 

DfltJR 
DOOR 

?O 
6:, 

15
fi,, 85 ~.EC PU~II 

118 SHtNAN(;[) 12:18 1:J O'J LJCOR !!{J ·oo 
119 SHENANGO 1?48 1'.l 11 DOOR 15 55 
1?0 <;Hi:NANGO 1?3? II . 5(; r,r:nR '"' ?O S5 SEC PUSH 
12 1 ~Hf-NANCO 11',1 1?. \'.l r:ooR IS 10 
122 SI l[NANGJ 1135 12. 31 :::GOR 70 ,uo 
123 SHtNANGO I 153 12 .J7 OCOR 10 5 
12,1 
125 

SHE'NANCJ 
SHENANGO 

11<;;8 
1242 

1] 
13 

4G 
o.i 

;:;ooR 
DOOR 

v~ 
75 

10 
20 

t l AMi-S 

126 !.HENANGO 1 J\,2 13. 11 DOOR 20 8~ 
n7 $H£NANG~ 1272 1:J: 2G 00011 ~Cl 25 
128 5HE.NANGO 1214 13; 44 DOOR 7~ 4~ 
129 StlCNANGCl 1224 13 52 !JOOR 4~ :iu 
130 ~,11(:;r-JANGO 11-:ll 11 :l'.J Dlllll< l~ 100 
131 S1 lclliANGO 1151 11 .51 DOOR 8::) 2~ 
132 ~lltNANGO 11J5 n. 1b LJOlJI< :J~ 100 



PL.Sll[:.R ~Ill[ OVC:N Ll-'\l;,SIONS OU~El-!Vt>. l lJ'J'.o Hl ~,O fuef~day. Mdl'C.!'1 :11. 199:? 7 
DURING PU~tHNG OPfRAllllNS ONI ( 

KRfSS DLMONSTRATION PROJFCT - tlt IHI [IILM SHi'I ~CRP:JRA I ION 
SrARf.lUW'.:, PIIINI, MAf;'ilANO 

*l\lC 
OBSERVERS WINO $PHU. Ot;SlRVtR 

OKS OATf 6AlltlH IN!llALS WLAJtllR D!H<;TlON ~PH LU(.;fl!ION llACKGIWUNU 

133 
1J4 
13~ 
1Jb 
1J7 
1:J8 
1J9 
11() 
141 
14? 

07/22/91 
01 /'J.'J./91 
07/22/91 
Ul/'.l.'.2/91 
0"1/22/91 
CI /22/91 
07/22/91 
01 /'.,.'2/91 
:Jl /2"1/91 
07/29/91 

11i17 
1 '.i 1;., 
1 li 12 
11/ 12 
I'/ 12 
11/ 17 
11/ 12 
11 i,? 
11/ 12 
I Ii\:? 

S!JP 
StlP 
S!:!P 
~l:ll' 
SBP 
SP.P 
SBP 
c.:,HP 

GW 
GW 

C.I FAR 
Cl tAR 
Cl.EAR 
CLt.AR 
C, EAR 
C:I FAR 
C:, fAR 
r.1 f-AR 
OC/RAJN 
OC/RAIII, 

<;~ 
:-.E 
SE 
St 
sr 
<;f 
S! 
<,F 

NE 
Nf 

l"-20 
I ?i-2() 
15 20
15-,o 
I !'i-?'.) 

1::-20 
1~, 20 
15 20 
5 10 
!:, ,:., 

SOUTH 
5011TH 
soun1 
SOUTH 
SOUTH 
SOUlti 
SOUlti 
SOUllt 
SOUTH 
'.>CJlJllt 

BATTERViSKY 
P.ATTERY/SKY 
OATTCRV/SKY 
BATTERY/SKY 
BAT II R'(/SKY 
BAIHR-;/SK{ 
BA I TE lh' / SK { 
!lAlT£R1/5KY 
CLOlJDY 
Cl IJUIJV 

1-11 
14•1 

07 /')9/91 
07/'9/?. 1 

11/ 12 
11/ i} 

GW 
<..;w 

OC/RAIN 
UC/l~Alr-. 

NE 
NI:. 

s-10 
:,- ,o 

SUlJI H 
SOUTH 

Cl OlJD't' 
Cl OlIDY 

145 'J7/2!J/91 11/ 12 G.: OC/RAlN NL 5 \{) SOtJIH Cl llll()Y 
146 
147 
1·111 
1-19 
15C 
1, 1 

07 /29/91 
07/2:)/:)1 
Ul/'.!.'i.1/':J 1 
07/:?9/91 
()7/2':..t/91 
0"1/2q/~1 

11 / 12 
11 i 12 
11 / ~;, 

11/12 
l ,; 12 

11/ I 2 

REA 
RCA 
t.fA 
RfA 
R£A 
SllP 

Rt>.IN 
RAIN 
QA I ~J 

RAIN 
KAIN 
RAIN 

tflSI 
L,\:, I 
f ,\<;I 

b\SI 
LASI 
Et.ST 

I(') 

I() 

10 
1() 

10 
S-10 

<;OUlH 
SOIIIH 
<;OUTH 
SOUIH 
SOU1H 
SOUTH 

RAl I rn·; /SKY 
MAI ltlH/SKY 
f!ATTEll"i/$KI' 
P.ATTERV/SKY 
OATTIR'i/SKf 
HATTFRV/5KV 

tJS
I 

152 
1SJ 

07/29/91 
01/29/91 

11/ 12 
11/ 12 

51:!P 
SBI' 

RAIN 
RAIN 

FA':,T 
EASI 

,,- 10 
5-10 

SOUTH 
SOUTH 

t!ATTER'iiSKY 
BATTUIY/SKY 

N 
Cl\ 

154 07 /29/9 I 11/ 1] $BP RAIN [.1~, T '., If) S,(JlJJlt tlA I I tRY /:.KY 

CWMUlA I I VE 
l:.Ml SS!lJN I lMt TIME ot MAXJl,',IIM 
CONTROL OVl:.N OF ~OURCE or EMISSIONS OPACI lY 

OllS SYS fEM NUMBER OAY EMISSllJNS <;fCONOS w 
~ CllMMFNTS 

1'.lJ SHrNAl\,CO 1153 1 ~ 30 DOOR 50 dS 
134 SH(NAl,GO 1222 12 42 ODOR H> 10 
IJ5 SHENANGO 1229 12: 50 DOOR 30 20 ST !U<.LR 
13('; <;HfNANGO 1:>:l2 1:l en nnnR 20 30 
,:n SHENANGO 1242 13: 14 ODOR 4':J 25 
138 SHENt>.NGO 12(;2 13. 2J DOOR 5~ 55 
1:J9 SHtNANuU 12·,~ 13 3~J ODOR ·10 JS €5 src t'USH 
HO SHtNAr-.uo 1:.' 14 13 ,j~ COOR 10 .:;5 
t-l 1 
1-1?. 
14:J 
144 

145 
14G 
14'/ 

14li 
149 
15C 
151 
152 
1~:t 

SHENANGO 
SHfNllll.r.:J 
SH(N4NG:J 
~Ht'-ANGO 
$H(Nllr-.GO 
51t[NIINGO 
5HlNAII.GO 
SHENANGO 
5111:.NANGO 
SoiENIINGU 
SHENANGO 
S<ltNANuU 
ShtNIIN(;U 

1242 
126? 
1272 
11G8 
121,1 
1:.!•12 
1 ~:!(02 

1:.172 
1168 
1214 
12•12 
121>:.' 
1?'/2 

13 IC 
11 17 

'3 27 
1 J 40 
1~ C9 
13 10 
1:1 1'1 
1J :27 
1J 40 
1-1 08 
13 · 10 
13 I'/ 
13 27 

r,oOR 
[)()(JR 
DOOR 
POOR 
COOR 
!JOO!< 
COUP 
DOUR 
DOOR 
ODOR 
DOOR 
DOOR 
DOOR 

20 
2,1 

12·1 
:JI 

1:JS 
20 
20 

122 
40 

110 
20 
20 

122 

2C 
6~ 
3C 
1C 
so,s 
55 
30 
~':, 

50 
25 
:,5 
10 

OA/QC 
Ci\/OC 
Qll/OC 
QA/r:,c 
QA/OC 
OA/OC. 
Qt./OC. 
QA/QC 
Q/J,/QC 
QA/QC 
011/0C 
QA/QC 
QA/QC 

154 SrH:NANGO 116!! 13 ·40 DOOR 40 45 QA/OC 



PUSHtll s ll)f OVfN l:~11 SSIONS OB SU/VA I IONS 10.50 Tuesday, Maren 31, 19S2 8 
DURING PU'.;IHNG OPERATION', UNt -( 

KRESS O[M::;NSTRATION PROJECT 8fTHlEH[M STFft CORPORA J ION 
SPARllOWS POINT, ro1nLANO 

Wlr..JI: 
ORSERVHlS WINO SPfFn. OF.ScRVER 

uus OAJL ClATIL~Y INlllALS WEATHER DIRFCTION MPH IOCAllON BAC:KGROUNO 

155 
156 
157 
158 

07/29/91 
01;,!l/!11 
07/29/91 
07/29/91 

I l/ 12 
11/ 12 
11/ 12 
II/ 12 

seP 
ser 
SBP 
SP.P 

RAIN 
RAIN 
RAIN 
RAIN 

EA~,T 
LA:,1 
EAST 
EA Sr 

5 
~ 

5 
s 

10 
,u 
10 
10 

SOUTII 
~UlJllf 
SOUIH 
sou Ill 

BA l I UlY /SK·/ 
l:iA I TERV /SI<\' 
llATHIIV/SKY 
BA I TE:IIV /SKY 

15!:l 
160 
IGI 

()7/'.>9/91 
07/29/91 
oe;oI/s1 

11/12 
11/ 12 
II/ 12 

';BP 

SBP 
SOP 

RAIN 
RAIN 
Cl:AI< 

b\Sl 
[AST 
~t-/'W 

5- IO 
5- 1() 

·1 - 12 

SOUTH 
SOUTH 
SOUIH 

llATHRY/Sl<Y 
RAITERi'/SKY 
BATTERY/SKY 

162 
16:l 
164 

08/01/91 
08/01/91 
08/01/9 I 

I I/ 12 
11/ i, 
11/, 2 

SP.I' 
SRP 
SAP 

Ci FAR 
CLEAR 
\-l FAR 

SE/W 
SEN 
5(/W 

1 12 
1 12 , 12 

SOUTII 
SOUTH 
!.>OU Iii 

IJAT !FRY /SI<¥ 
BAT I ERV/SKY 
BAT!tWY/SKt 

165 
166 
167 

08/()1/'l I 
08/0:0/9 I 
08/0b/H t 

11/ 1:> 
11/ 1] 
I I/ 1 7 

51'P 
SRP 
SPP 

CLEA~ 
CLfAR 
CLEAQ 

SEiW 
NW 
NW 

7 · 12 
l(.J 1:., 
10 ,:., 

SOlJTII 
SOUTII 
SOUllf 

BAT l£RY /SKY 
llATHIH/SKY 
1:iA I Hilt /51<·1· 

I6/l Cl.9/0S/91 1 ,; 12 SOP CLEAR NW 10 15 SOUIH BA 1I1:IIY /sK·( 
IG9 08/05/(JI 11/ 12 ser> CLEAR NW ,v 1:., '.,UUIH !:!A ITERV/SKY 

Ill 
I .... 

17() 

171 
1U 
i-1:1 
174 
ll~ 
176 

()8/05/'11 
OR/05/'11 
0!!/05/91 
OA/()~/'1I 
OB/05/91 
OR/O!:J/9 l 
08/ 12/91 

1 1/ 12 
11/ 12 
11/ 12 
, ,; 12 
11/ 12 

"/ '' 11/ 12 

SPP 
SBP 
SP.P 
c.iUP 
SBP 
~f!P 
SBP 

Cl f Al< 

<.:LEAR 
CLLAR 
C~CAR 
CLEAR 
CLEAR 
Cll'AR 

NW 
NW 
NW 
NW 
NW 
NW 
SOUTH 

10- 1!;:. 
I0-15 
10 15 
10- to 
10 15 
10 15 
5 10 

SUUTti 
SOUlH 
:;ou1II 
SOIJIH 
SOUlll 
'::.OUIII 
SOUHl 

llAIT[Ri'/SKV 
BA TTfRY /SKY 
llA I TER1 /5K-; 
llA Ir HlY /Sl<V 
BATTER';/~KY 
llA I I tWY /Sl<V 
RATHR'r 

...; 
(;UM0LA l I Vt 

(l"ISS!ON T!Ml TIME Of MAXll'I.UM 
CONTROL OVl:.N Uf SOURCL UI LMl 5S 11lN~ OPACITY 

OBS SYS T(M NUMOER o... v [MISSIONS SECONDS % CDMMENIS 

1~~ '.,f I~ 'JAMill 121•i 14 OH DOOi< 110 50 OA/OC 
156,~.,
,i;ia 

ShENANGO 
SH~NANGO 
SliENAl'.CO 

I \01 
1:l24 
1234 

14 · 21 
14 :35 
14 43 

ODOR 
DOOR 
DOOR 

80 
85 
90 

100 
70 
AO 

159 
160 

SHENANGO 
SIIENANGO 

l'.'•1·1 
1216 

14 
15 

53 
OR 

nnnR 
ODOR 

55-,~ 65 
J,:, 

90 SEC PU5II 

16\ K,DC 1118 11 · 13 OClllR 5;, 4~ 
162 
11;:1 

SI lfNANGO 
K :O<.: 

1135 , ....,, 1 \ 
11 

;.!J 

:i2 
DOOR 
!JOOR 

54 
no 

100 
100 

YU,VY $MOK( 

1b4 
Hi~ 

ShE\IM;GO 
~f11:NANGO 

I n2 
11S:J 

11 
1:> 

57 
nG 

GOOll 
!JOOR 

19 
J'l 

100 
15 

!GG Srt(l\tAtvGO '' 18 11 ;>J !JOO~ (-.:' 20 
167 ~HFNAN(.0 1 1 I"') 1 I? 10 OOOR '.l4 <3:': I1V'i ~)MUKt:. 
168 S-iH,A'J!,ll l 1 : l ~ l 1? :;2 [)flOR 57 10u 11v·1 SMUKt: 
Hi9 SHENANGO I 1:l'J t:> ~o OOOR C<:S so IIV'i ~MIJKI 
nc SritNANGU 1211 13 00 (J(J()Q 25 10 HV, SMOKE 
1 f 1 '.,tll:NANGU 1229 13 09 DOOR 17 20 511 (;KLf.l 
172 SriH,ANGO 12)7 1J ?4 OOOR Ill 100 HV'i SMOKE: 
1/3 ~HtNANGU 1:>47 I:i · 40 ODOR 6 5 
1H 
1 ·,~1 

S-iH,ANGO 
C:HfNAN(;O 

11·19 
17C'l 

14 O? 
14: 18 

!>flllR 
DOOR 

(,3 

12 
70 
10 

116 SrlH,ANGU 1135 11 31 OOOR 45 100 



!'USHER SIDE OVFN EMISSIONS OBSERVATIONS 10: 50 Tuesday. March 31, 1992 ~ 
DURING PUSHll\oG Ol'fflATIONS nNI Y 

><RESS DEMONSTRAIION PROJECT - RETHLFH[M <.Trr' C,ORPORAT!(}N 
Sl'AIW0\1/S POINT, MARYi ANO 

wi ~..it..: 

UbS UAlt BATTERY 
OBSfRVERS 
INITIALS \1/EATHE'R 

W!Nll 
DIRECTION 

SPf-~O. 
MPII 

QBSERV~R 
LOCAT lUN BACKGIWUM) 

177 
178 

Ofl/1?/91 
08/12/91 

11/ 12 
11/ 12 

SBP 
SAP 

CLEAR 
Cl FAR 

SOUTH 
SlllllH 

'., 10 
5,- 10 

SOUTH 
SOU111 

l:lAl fciH 
BAT I LIH 

179 08/12/91 I I/ 1:2 SSP CLEAR SOUTH ':, 10 SOUTH BAI l~IH 
180 
1111 

08/14/91 
08/ H/91 

11/ 12 
11/ ,~ 

SBP 
SBP 

OV£RCAST 
OVFR<.AST 

SW 
SW 

,s 20 
15-20 

S:JUTII 
~DUTIi 

BA TrERY 
UAI I ~IH 

182 OH/14/91 11/ 1? <;RP OVFRCAST SW 15 20 SOUTH llATIERY 
18;J 
18-1 

08/ 14/91 
08/14/91 

11/ 12 
11/ 12 

SBP 
SBP 

OVFRCAS T 
OVFRCASI 

SW 
~w 

~5-20 
1:. 20 

SOUfll 
SclLJTH 

OATf[RY 
BATTERY 

185 08/14/91 11/ 12 SBP OVFRCAST SW 15-20 SOUTH BAll UH 
186 08/19/91 I 1/ 12 SBP OVERCA5T NW ~o 15 ',QUIil i:IA If i:~Y 
1A7 08/ 1'l/') 1 11/ 12 ~OP OVCRCA$ T NW 1.0· 1'...i ',UUlH l:lAITERY 
11\H Oll/19/91 11/ I:> SBP OVERCAST NW 10· 15 S::JUlH I.JAIi l:RY 
18~t OH/ 1!!/91 11/ I? SOP OVERCA'>T NW , (). 1~ SOUftf BATlfRY 
100 011/1!)/91 11/ 12 ';HP O'JERCAS 1 NW 10 1,:, SOUTH BATTi-QY 
191 08/19/91 11/ 12 $BP UV£RCAS1 NW ',O · I:, SOUIH BA ITERY 
192 00/19/91 11 / 12 SI.JI' UVH~cA:;r NW 10·1!:> SOUTH BATTERY 

ti!
I 

"" CD 

19:J 
194 
19!:> 
196 
197 
198 

(>8/ 19/91 
08/19/91 
08/19/91 
08/26/91 
OA/26/91 
C,8/?G/91 

11 / 12 
11/ 1:> 
11 / 12 
11/ 12 
11/ 1? 
11/ 12 

',lW 
<;HP 
SOP 
SAP 
SBP 
'>UP 

OVEllCAST 
OVFRC:A<;T 
O'JfRCAS T 
OVFRCA5T 
OVERCAST 
UVERCASI 

NW 
NW 
NW ~~.-
SE.,~ 

10- 15 
10- 15 
10-1~1 

10 I~ 
\Q-15 
10- 1:, 

$0lJTH 

SOUTII 
SOUTH 
SOUTH 
SOUIH 
SCUTH 

DATT[RY 
DATT(RY 
BATTERY 
BATTERY 
BAllt.RY 
BATTERY 

CUMuLATIVE 
FMIS<;IQN TIME TIMI:. Of MAXIMUM 
CONTROL OVLt,, Ot ':>UUR<.:l: Of- l:.MISS!ON':> OPACITY 

OAS SYSTEM l\·~~-!3CR DAY [Ml5SIUN5 su;ur~u':> 7'. COMMl:.NIS 

177 Stl(NI\NuO 11::,\ 11. 41 DOOR 113 HO 
178 SHENANGO no, 12.03 UOOR 50 '.l:l 
179 ',HENAN<.iU 1153 1:./;21 DOOR 32 35 
180 SHENANuU 120tl 13.0!:> uumt 42 25 
181 SHENA NC;{) 1248 1:-l· 20 OOOR 12 G5 
18:l SIICNANGO 12!.JII 13. 3r, DUllR 41l ~o 
183 SHENhNGO 1268 13 .51 DOOR ?F. 40 
184 SHFNhNGO 1::>01 1·1· 15 nnoR Tl 15 
18!1 SHtNANGO I? II 1.; . .?3 DOOR 6 ,o 
lllG 
18'/ 
IBB 
189 

CHFMICO 
CHl:MJCO 
Clf(MICO 
C.HHHCO 

l 1 JS 
nn 
IH8 
11:;1 

11 10 
11 ·26 
11 :lli 
1~ .08 

()OOR 
OOOQ 
f)fJ(}R 
DOOR 

~1 
4? 
?:i 
Ab 

"/ ~, 
35 
45 
~o 

PU51 !jX STKR 

19() CHEMICU 1 IC>'.l 12 2b UOOR 63 100 
191 
19) 
193 

CltCMl CO 
<'.llFMICO 
C:HFMJ,O 

12::n.1 
1246 
nos 

1:L. ~:J 
1?·50 
13 02 

llllOR 
DOOR 
DOOR 

4!:, 
3C 
4 1 

100,~ 
20 

19·1 CHEMICO 12:rn 1:i 14 DOOR 72 100 
195 CIIEMICO 1248 13· ~? OOOR !'>I Jt.) 
1!:lb SHENANGO 1148 11 17 OOOR 62 40 
nn '.:,HtNI\NGO 11:Jb 11. 38 DOOR 14 :io 
198 SHENANGO 11b 1 11 47 OOOR 7r; 85 



Pll5HI:;? SJDF OVEN EM!SSTnNS OBSERVATIONS 10:50 Tuesday. March 31, 1992 10 
DURING PllSHING OPE RAT TONS ONLY 

KRESS onmN5TRATfON PROdfCT HFIHlfH~',1 SIEfl C:nRNlf?A 1 I ON 
SPARROWS POINT, MARYLA:-.JD 

WINO 
OBSH~VHIS WIND SPrrn. ORSI-RVf-~ 

06S DATE HATTERY INITIALS W(ATIICR DIRECTION MPH LOCATION BACKGROuND 

199 08/26/91 11/ I:! SHP OVERCAST SF 10-1'i SOUTH !3ATHRY 
:?00 08/26/91 II/ 12 SBP OVfRCAST SE 10-1 ':, SOUTH BATTERY 
201 08/26/91 11/1:> ':,HP 01/[llCAST SC 10 15 SOUTH HA II LRY 
?M 08/26/91 11/ 12 SOP OVFRCASI SE 10-1':, SOUTH BATTFRV 
203 08/26/31 I 1/ 12 50P OV[RCASI 5t:. 10-1 ~ 50UTtl BA TTfRY 
:1.04 08/26/91 11/ 12 SHP OVERCAST 5[ 10-15 sou ltl BATTERY 
?05 OR/:>6/91 11/ 12 SAP OVFRCAST SF 10-1'> SOUTH BATT FRY 
~06 09/0:,/91 11/ 12 SBP CLFAR Nf&S 10-1:, SOUTH BATTfRY 
207 
2011 
20~ 

09/C5/91 
O,J/0:,/91 
09/C:,/91 

11/ 12 
11/ 12 
11/ 12 

SAP 
58P 
SBP 

GI FAR 
CIFAR 
Cl~AU 

NF&<; 
Nf&S 
NfSS 

10 15 
10-15 
10 15 

SOUTH 
SOUTH 
<;OlJIH 

BAl!FR~ 
BATTFRY 
BA I l~IIY 

210 09/05/9\ 1111:1 SHP CLFAR NFSS 10-1:; <;OUTH OA!TFRY 
211 
:J l:.l 

09/05/91 
()9/(J'.,/91 

11/ 1? 
If/ 1:1 

SBI' 
':JHP 

CllAR 
<.:LE,\U 

NH~S 
NE&',; 

10-15 
10 1:i 

SOUTH 
SOUTH 

BATTERY 
BATTERY 

213 C9/05/9\ 11/ I~ SBf' CLEr.R Nl&S 10-1:, SOU1H AA TTERY 
2 lll c.Y:J/(;5/91 11/LI 5UP CLLAR NL&:, tu 1;; :,uu1H BAITl:IIY 
~! 1~ C9/V':J/'.J 1 1 I/ I 2 SUP CLFAR NE&S 10-15 SOUTH RAT I FRY 
216 09/09/91 11/ 12 SUP Cl ~All SW/SE :, 2C SOUTH RATIFRV 

a,
I... 
"' 

2 1 '/ 
218 
?19 
220 

09/0::1/91 
09/0'1/91 
09/09/91 
09/09/91 

11/ 1:.! 
11/U 
11/ 1:? 
11/ 12 

SliP 
SHP 
5RP 
SBP 

CltAll 
CLEAR 
Cl l'AR 
CL[AR 

~W/Sf 
SW/SE 
SW/SE 
sw:s~ 

':>··:?O 
5 :lO 
5-20 
s-~o 

SOUTH 
SOIJIH 
SOUTH 
SOUTH 

BA f ftllY 
BATTFR~ 
OATTfRY 
OATTCRY 

CUM<.JLATI\/E 
t.MlC:.;fDN Tl~f TIMC 01 MAX TMllM 

CONTROL OV[N or SOURCE or f.f.1155101115 OPAC ITV 
OB~ SYSTl:M NUMOLR DAY EMISSIONS 5FCOr,os ¾ COMMCNIS 

199 
200 

'.llf(IIIANGO 
SlfLNANliO 

11~3 
1:1:Jb 

11 . ~)5 
12:3b 

llOOlol 
DOOR 

b9 
4ti 

10 
1<Xl 

201 SHtNANGO 1246 12: 4·1 DOOR !:i8 5 
202 SH~NANuU 120!l 13:03 DOOR 3'/ L~ 
203 SHENANGO 1229 13 C:7 DODR 26 80 
:?04 '>HFNANGO lrH, 13:37 DOOR 3:? 1fl0 
205 SlffNANGO 1:1 48 13: 40 iJOOR 65 :l:. 
?Of; 
20'/ 

Klrl• 
CHHIICO 

I f.lll 
1135 

11 

I! 
23 
37 

D:10R 
f)()(}R 

,1r..,., 11c; 

100 
KRCSS 

108,c,,-. l(f0C 
r1t1 Ml((} 

I 1 ~) 1 

1.: \h 
\' 
I ~1 

'.H) 

0:1 
1lilf1f.l 

!)~OR 
IC t 

111 

S'., 
7~, 

Kkt· ')~ 

210 CtlEMI CO 1 l~J 12. 13 DOOR n 1';; 
'J. 1 1 CHlh'I ;:~ 124(; 12.J4 DOOR 2'/ 20 
2 12 CIIEI' l C8 1]08 1) 4 1 LJ(l(J~ 29 J!:j 
213 CHEMICO 1~10 1] . 4;i lJOOR 45 100 
21.1 CHIMICI.J 124H 12. :ill DOOR ~h 1:.) 

:;1;, Ch~MICO 1?58 IJ ()7 f>OOR :?7 10 
:/,1\; CHlM!CO 1118 11 27 DOOR 73 5~t 
21'/ 
218 

Ct1EM! CO 
ChEMICU 

113~ 
11 ~ 1 

11 ·53 
12 ·02 

DOOR 
DOOR 

4fl 
6:1 

6S 
;•o 

2 I i:f CHEMICU 12:lti 12 · 11 DOOR Iii 15 
220 Cri~Ml<.:O 1 153 12 · ·10 DOOR 10 5 



I lJ".IIFR SIOE OVCN fMt$SION~ Of\<;!- f:.?.VA f 1 ONS H). ~)0 Tut--'... C1r1y, Mrtr"ct-, 31, 1 gfl:.J 11 
OIJRINC PUSHING OPLPAflONS ONLY 

Kr<tSS l.)tM()N';,lRAllON PROJECT l:!llHLFHEM !.,ItLL COl<l'Ol<A I !UN 
$PARROW5 POINT, MAR-.'l AI\D 

WINO 
Ut.,'.,! RVU<'., WINU '.,l't LU, lHbl l<Vll< 

OBS OAH HAT J~RY INITIALS WEATH!:ll Oll{ECl ICN MPH LOCATION BACKCROUNO 

22 1 09/09/91 1 I/ 12 SB•' Cl cAI< ;,w/'.,L !..,-20 ';OUIH llAll£RY 
222 09/09/91 11/ 12 SUP CLl:AR SW/Sf: b 20 SOUrtl llA II £RY 
223 09/09/91 11/ 12 SllP CLEIIR SW/SE b 20 SOUIH llAll~RY 
22'1 09/09/!fl 11/12 SBP CLEAi< SW/S~ !..1-:!0 SDUJH BAI I f:llY 
22~ 09/09./91 11/ 12 SllP CllAR 5W/St t,-20 SUUIH BA 11 tllY 
:./:.!(; 09/11/':11 11/ I:.! SUP OVLJ<C~'.,I SW 10 1c. so..i;H HA 11 tllY 
227 09/ 1 1 /91 I I/ 12 SllP OVtR::AST SW 10 15 SOUTH ll,\ TT FRY 
228 
229 

09/11/91 
(.)9/11/91 

11/ I 2 
11/ 12 

SBP 
'.,l:lf' 

OVlRCASI 
OVtRC/l~T 

S'M 
·,w 

1()- 1 b 
10 •:; 

SOl,iH 
S;JUTH 

BAl fFllY 
llA rTER¥ 

:no 09111/91 I I/ 1:, Sllf' OVfRCA5T <;w 10-15 SOUTH BATH RY 
?31 O!l/11/YI 11/ 12 <;Hf' :JVrRCA':il SW 10- 15 sourH BAlltRY 
:?32 
n:-i 

09/ 11/91 
O<l/ 11/'l: 

11/ 12 
11/1:, 

SBI' 
SAP 

OVER:::AST 
OVfRCAST 

SW 
:;w 

10 '!', 

10- 1~ 
SOUTH 
S01JTf1 

BATTFRY 
RATTFR't 

?.).J 
;1 :i~) 

09/ 11/'ll 
()'1/ 1 1/41 

1 t/ t? 
ft/ I/ 

,RP 
SllP 

0VfRi'.A5T 
0\/rll::A<;T 

5W 
SW 

10-15 
H)-1'> 

SUUTH 
SOUIH 

BATTERY 
BA l l(RY 

13(, 09/11/91 11/ 12 $OP OIICRCAST SW 10 15 SOUTH llA TTERY 
'JJ7 09/;lJ/~· 11/ 12 SOP OVERCAST SW le, ;,o SUUIH UA II tRY 
238 09/:l:l/91 11/ 12 ',Ill' 8111,.RCA<;l ._..,w t'..i-:.:!O SOUIH HATT ERV 
2:J!a! 09/2:l/91 I I/ l:l ,Ill' OVcR::A::.l SW 1'.l-~0 SUUIH HA 11 ERV 
240 09/2:J/91 11/ 12 SBI' OvcRCIIS I SW 15-20 SOUIH llAIHRY 

Cl 
I..., 241 

:>4? 
09/23/91 
O!l/?3/91 

11/ 12 
11/ I? 

SllP 
5RP 

OVER:::AST 
0\/FRCAST 

S',1 

SW 
15 20 
tfi-20 

SOUTH 
smJTH 

llATTFRY 
RA l l!:IH 

0 
CUMULAT!V~ 

HU ':iSIUN !JIik I !Ml,. Of- MAX!MU~l 
CONIROL OVl,.N OF SOUIICE CF EMISS!Ot-.S OPAC I IV 

ORS 5YS fEM NUMBER DAY EMISSIONS SFCONOS % C.OMMFNT5 

221 CIILMICO 124(; 12.52 L)COK (;8 1fJ 
222 Cf-tlMICO 1208 13: 14 DOOR 61 2S 
223 CHEMICO 12:JB 1:J: 2J DUOR 3:, 90 
2?4 CHFMICO 1248 l:J: 33 LJOOR 4~ 10 
22!:I CHf:MICU 12'=>1:l 1:i,,w ULJDR 2B 10 
:??6 SHFNANGO 1148 11 ·] 1 DOCR 63 !>O 
:227 SHENANGO 1135 11:13 DOOR 31 ·oo 
228 SHENANGO 11':>1 11. 54 DOCR 64 \~ 

229 5H£NANtiU 1:129 11 ;,7 UUUI< :; '>. I Ci<tl< 
2~0 '>Hf.NANi.iU t;,3b n· 1:, UCUll 46 100 
:.?:i1 '..>tfi. NANGU 11'.;:J 1l JI UUUI< 14 30 
232 StiCNANt~O t 2·1G 12 ~5 OOCR 4(; 1() 

'.133 SH(NANGO 1208 1l :,S DOUR ':19 ,s 
:1:1~ SHLNANGO 1,JIJ 1J. 02 DOUR 79 ,cc 
235 SHENANGO 1248 13. 13 0::JCR 1,4 45 
236 SII(r.ANGO 1258 13.25 ODOR 26 :J5 
:137 ';HtNAN(.;0 11·1H 11 18 DOCR 66 100 
238 
239 

SHENANGO 
':,Hf:NAM.iU 

1135
'1~, 

11 .!8 
11 ::JI 

DOOR 
Ll:JCR 

S4 
42 

J!:, 
45 

240 Sh~NANc.0 1236 11 51 DOOR '}7 100 
:.1·11 :.lfLNANGO 11:,J 12 00 DDDH .fl 15 
2,U '.il1LNANGU 124ti 12. 10 DOOR 20 35 



Pl,SIILR SIDE 01/EN HIJSSIONS Dil~~~VAIICJtlS 10·~0 Tu..,selay, March 31. 1992 12 
DlJRING PUSHING OPFRATTm.s ONl y 

KRESS DEMONSTRATION PROJECT - BfThlfHEM STEEL CORPORA Tl UN 
$1'.\RROWS l'OH.T, MARYLAND 

WINO 

OPS [\l,Tf BATT[R'i 
0[3SCRVLW'.., 
INITIALS W(ATIICR 

WINU 
UIWECrcor-. 

',Ptl:U, 
I\IPH 

OBSl:Rlll:1/ 
I OCATION RACKCROIINO 

243 00/:23/01 11/12 SGP OVfRCA<;f SW 15-?0 50lJTf1 BATTc:RY 
244 09/23/91 1 I/ 12 SRP OVERCAST SW 1'>-20 sour H BATH.RY 
245 09/2::1/91 11 / 1 ;! 51,p 0111:IH.:AST SW 15 20 SOUTH BATT CRY 
24G 09/23/91 11/12 SBP OIi~ IICIIST SW 1'>-20 SOUTH BAT TC RY 
247 10/01/91 11/ 12 SBP 01/UlCAST SW 1'1-20 SOUTH BATH RY 
24fl 10/01/91 11 / 12 SGP OVLll\;ASI SW 15 :>O SOUTH BAT ltlU 
249 10/01/91 11 / 12 SBP OVERCAST SW 15-?(') SOUTH RA r r FRY 
250 10/01/91 11/12 SllP 0111:llCASl SW 15-20 SOUTH BATTERY 
251 10/01/91 11/ 12 S!lP 01/fRCAST SW 15-20 SOUTH BATILRY 
252 10/01/91 11 / 12 S!lP 0111:RCA<;T SW l~·?O SOllTH BAT TC RY 
2t>3 10/01/91 11 / 12 SUP 01/ERCAST SW 1fi-,o SCJUIH HAf TERY 
254 10/04/91 11/ 12 SBP CLUIR 'IIW 0 o SOUTH BATTERY 
2~~"1 10/04/91 1 '/ 12 SBP ClfAR l\oW 0-5 SOIJTH BAITFRY 
25U 10/0·1/91 11/12 St:P CLl:AR NW 0-5 SOUTII DATTERY 
2':,7 10/04/91 11 / l :l :,bl-' CLtAR NW 0-5 SOIJJH BATTERY 
258 10/04/91 11 / 12 SBP CIEAR NW ()-5 SOtJTH BHHRY 
2!:>~ 10/04/91 11 / 12 SBP CIEAR NW o-s SOllTH t\AITCRY 
2130 10/08/91 1 ~ / 12 SBP CLEAR r-.w 15 :'o <;OUTH RATT(RV 
261 10/08/91 11/12 SAP CLEAR NW 15-20 SOUTH BATTERY 
:tb:! 10/Ull/91 11/12 SllP CLEAR NW 15-20 SOUTH 0AT1ERt 

UI 
I 

w 

263 
264 

10/08/91 
10/08/91 

11 / 1:1 
11/12 

SBP 
Sl:!P 

CIFAR 
Cl FAR 

NW 
NW 

15 20 
15-20 

'.'iOUIH 
SOUTII 

BIi r r tRY 
BATT CRY 

..... 
CUMUL'ITIIIE 

EMISSION TIME TlMf OF MAXIMUM 
CONTROL OVLN 0/- ~t/URU 0~ l:MISS!ON<; OPACITY 

005 SYSTEM NUMBER DAY EMISSIONS SFCONllS o/, COMMENTS 

243 SHENANGO 11 71 12. ?3 COOR 21 90 
244 SHENANGO 1208 12:37 DOOR 71 :)':, 

:>45 SHENANGO 1238 12 47 DOOR (, 1 100 
?46 SHFNANGO 1248 12·57 ODOR 79 ,o 
;;,47 K (l]C 1148 11 · 18 DOOR 41 35 
:Ma St,U,ANGO 1222 I 1 ::lO O::JOR :n 50 
249 i<TDC 1151 11 4A rJODR '>0 108 
250 SHENANGO 1135 12 02 DOOR 70 ~~ 
251 .<I:JC 1,~:1 12 22 Ut.:DW ,18 100 
252 i<IDC 11,19 14 35 ODOR n 6:) 
253 KIDC 1154 16 l(J DOOR JO ;>!:, 
2S4 KIOC I 148 11 .2Q OOOR 61 35 
255 
256 

ShENAII.GO 
KIDC 

12~~,1...,, 11 .35 
11. 4'..J 

D::JDR 
DOOR 

66 
,16 

40 
20 

2':>I 
258 
20~ 

Slt[NAN!:aU 
5H[NANGO 
SHENANGO 

11 ]!.., 

11~3 
1244 

1:! r,9 
12. ,' 
12 :35 

DOOR 
DOOR 
DOOR 

55 
'I'/ 
54 

85 
15 
25 

l!fAVY AT ENO 

260 SHENANGO 1134 11: 16 DOOR 1?6 85 
261 K!UC 1148 11;47 DOOR 69 90 lt[AVY Al lND 
262 ShtNANGU 1224 11:59 ODOR 86 100 
263 511tNANGU 1?34 t?:07 DOOR 05 35 
264 KIOC 1151 12: 12 DOOR "l:l 2!:> 



PUSll(R 5lOL OV(N (MISSrON~ Ou,LKVAl!UNS 10 :.,o Tuesaay, March J1. 188:.! '.:I 
DURING PUSHING OPERATIONS ONLY 

Klltss UtMONSl~AIION PIIO~tCT - BE:lHltHtM 5H·H CUlll'ORATION 
SPARROWS POINI, MAR'(! ANO 

WIND 

OBS llATt RATTER~ 
CBS[RVERS 
INITIALS WEATHER 

WINO 
iJIRECllON 

SPEED, 
MPH 

0851:RVCR 
LOCATION l:lACKGRUUNU 

26;, 10/08/!11 11/12 Si::IP CltAW NW I!>-;>() <;DtJTH i::IAllt~Y 
2GG 10/08/91 11/ 12 SBP CLEAR ,~w 15-?0 SOIIIH BATTFRY 
26"/ 10/08/91 11/ l:l Si::IP CltAR NW 15-20 SOUTH BATTERY 
2b8 10/08/81 11/ 12 SBP CltAR NW 15-::>0 SOUTH BATH RY 
269 10/08/91 11/ 12 SBP Cl EAR NW l!i·:.'0 SOllfH RAT HRY 
270 10/08/!l 1 11/ 12 SRP C:IFAR NW 1!>-20 SOUTH BATTERY 
271 l0/ 10/91 11/ 12 SBP CLEAR SW ,~-20 50Ul11 l:iAlrtRY 
272 10/10/91 11/12 SBV CLLAll SW 1\..1-20 '.->Olli H BAil ERV 
273 10/ 10/91 11/ 12 SDP CU:AR SW 1~·20 SOUTH i::IAT 1FRY 
214 ID/ 10/91 11/1:.! SBP CIIAR SW 15 20 SOUTH BATTERY 
:us 10/10i91 11/ 1:l Si::11' CltAR SW 15-20 SOllTH BATT FRY 
2'& 10/12/91 11 SHI' LL tAH NW 10-13 SOIi! H RATTER¥ 
277 
278 

10/12/91 
ID/ 12i91 

11 
11 

SAP 
SBP 

CLEAR 
CIFAR 

NW 
NW 

10-15 

10-15 
".OlfTH 

SOUTH 
EAflfRY 
BATTERY 

)79 10/1::>/91 11 SBP ClfAR NW 10-15 SOUTH GATH RY 
?AO 10/O/')I 11 SBP CLtAR NW 10 15 $0UTtt llATHRY 
281 10/12/91 11 SDP CLEAR NW 10-15 SOUit! BATTFRY 
282 10/ 12/,11 11 51:ll-' Cl fAR NW 10- 1Ll SOUIH BAI HRY 
::>83 ID/1'l/91 11 SRP ClfAR NW 10-15 SOUTH BA TT CRY 

a, 284 10/ 1?/') 1 11 SBP CLEAR NW 10 15 SOUTH DATHRY 
I 

w 
"' 

285 
21!b 

10/14/91 
10/14/91 

11/ 12 
11/ 12 

SBP 
SHI' 

CLEAR 
CUAR 

SE 
SE 

l!.>-20 
15 20 

SOUH1 
SOUTH 

l:lAl IERY 
BATTERY 

CUMULA I I VI: 
EMISSION I !Mt: IIM~ Qf 114AX!MUM 
LUNIROI O\;LN ;JI :,uu11c1: Ut l:MISSICN'.:- O,.,AC ITV 

OBS SYS HM NUMBER 0IIY EM!S510N5 Sl:CCll,OS o/. COM'.4~NI S 

2(;5 SttfNANGO 12·1~ t2. f8 DOOR -14 :.!() 

266 SHENANGO 121C 12:34 DOOR &4 40 
26"/ KJOC 11~3 12 <18 DOOi' 56 90 
268 KIOC 1149 1-l :32 DO:JR 59 2~ 
269 KIDC 1152 15 :03 DOOR 56 30 
270 KIOC 1154 15 : 41 COOR &4 IOU 
::>71 KIDC 11.Qll 11 :56 DOOR 33 100 
27'l KIOC 11'..>1 12 "} I DOOR 18 :;o 
2/3 KlDC 11!:>J t;.1 51 '.lOO!i :,9 10 
;z ... .1 K llll 11·1~ q 09 DC:JR 6 I l ~ )() 

275 K!lX I I!>:> 14 JO DOOR 4A 10 
276 t< !DC 1118 11 30 OCOR 5 1 100 
~77 KJDC !l'i! 1? 11 JGOR ;4 .. 5 
278 KIOC 1 1!"13 l :> l"> LHHlW 2~ 10 
779 KIOC 1149 14. 1-:; OCOR /{, 100 

280 KIDC 1152 14:45 DOOR 60 100 
281 Kl[)C: 11 ~)4 I!'i: 2 I [)OOR 39 100 
28:l KIDC 1147 17: ?7 DOOR 43 100 
283 KIOC 1135 17:48 DOOR b~ 100 
2!14 KIDC 11 7 1 18: 17 DOOR :.u 100 
28!, KIDC 1140 11 · 31 OCOR 78 :;_,5 
286 SHENANGO 1224 11; 42 LJOUH BB 35 



PUStl[R SIDE 
DURING 

OVFN FMTSSIONS Ol::IStRVAI illNS 
PllSH!NG OPERATIONS ONLY 

10:~0 luesday, Mur·ch 31, 19\:12 1-1 

KRESS OE"MONSTRATJON PROJECT - BETHLl:.Hl:.M SIHL CURf'URA I ION 
~PA"1fWWS l'OINI. MARYLAND 

wlNO 
Ol:l$i:RVl:.KS WIND SPEED. OBSFRVFR 

00S OATC 13A I IUiY IN/ I IALS Wl:.AIHtR UlRECIJON MPH LOCATION BACKGROL,ND 

287 10/14/91 11/D SHP CLEAR SE 15· 20 SOUTII '3AlllRY 
288 
289 

10/14/91 
10/14/91 

11/ 12 
11/ 12 

SBP 
SBP 

Cl~AR 
CIFAR 

'>E 
SE 

15-?0 
15-20 

SOUTH 
SOUTH 

BATT[RY 
BAlfERY 

290 
:l:31 
292 

10/1'1/\:11 
10/14/91 
10/11/91 

11/ 12 
11 / 1 i 
11/1:l 

51::11' 
SBP 
SRP 

CLEAR 
CLEAR 
CLEAR 

SE 
SE 
SF 

15 20 
15-?0 
15-20 

SOUTH 
•;oin11 
SOUTII 

BATTCRY 
[lAITf~Y 
BATTERY 

2\:13 
294 

10/14/91 
10/ 11/91 

11/ 12 
11/ 12 

SRP 
SBP 

CLfAR 
CLCAR 

SF 
Sf 

1ci-20 
15 20 

5UU1H 
~IHIIH 

BATTERY 
BATTERY 

29~, 10/14/91 11/ 12 SOP CLEAR SC1l1Ttt 15-20 SOUTH BAllfRY 
2% 
2!)7 

10/1,1/91 
1()/14/91 

11/ 12 
11/ 12 

SHP 
~HI-> 

CUA/< 
CLtAR 

Sot/TH 
',OllTH 

15-:0 
15-~:') 

sourn 
SOIITH 

BATTERY 
RATTEflY 

298 10/ 1:,/91 11/ 12 SBP OVFRCAST Sf- 1~-,0 ';Olllli BATTERY 
299 10/:1/91 11 SBP l<ATN NORTH 1 ~1 -:-io ":,lHJlH BATlL~Y 
:mo 
:io, 

'Q/ 1ili!) I 
10/ 1 il/\:11 

11 
11 

SBP 
:.Bf' 

CLEAR 
CUM! 

NW/SW 
NW/SW 

13-?0 
1:, 20 

<;OUTH 
sount 

BAIi ERV 
BATTERY 

:J02 10/1d/~1 11 SBP CLFArl NW/SW 15 · 20 SOUTl1 9AI TCRY 
'.lO:! 1()/ tR/9 t 1 I ~Rf' r.1 EAR NW/~W 15 ~o SOlJTII BATTEl<Y 

u, 
I.., .... 

304 
JO~ 
306 
30·1 
301\ 

10/18/91 
10/ 1d/91 
10/18/91 
10/18/91 
10/20/91 

11 
11 
11 
'1 
11 

5RP 
SHf' 
SBP 
SBP 
SB~ 

CttAR 
CLFAQ 
CLFAR 
CLEAR 
CLCAR 

NW/SW 
NW/SW 
NW/SW 
NW/SW 
NORTli 

15 20 
15 20 
15 ·?0 
1'3 ·20 
1~·:20 

SOUTt1 
"OUTII 
SUUIH 
SUUllf 
:,m1rH 

BATTERY 
t!AIIERY 
llAllt~Y 
L!AI ltlH 
HATTERY 

CUMULATIVL 
f-MISSION T IMC TIM[ OF MAXlMdM 
CONll<UL 0%N 0~ SOURCE OF EMJSSIONS OPAC:ITY 

uo:, SYSILM NUNlltR UAY ~MI SSHINS SECONOS ¼ COMl~CNTS 

287 KIOC 11~ 1 12 :OJ DOOR 7 1 JO 
?88 '>HfNANGO 12'.14 1?, 12 DOOR 82 35 
289 KIOC 1153 12:46 DOOR !>8 65 
290 l<IOC 1149 14: 19 DOOR !>4 ·10 
2!) 1 l<IDC 1152 14: 4J DOOR 611 ~o 
2!)2 KIDC 1154 15:04 DOOR ,17 ~() 
293 SHl::NANGO 12!:>6 1'/;0:J DOOR !J2 :;>() 

294 K!OC 11,19 17 · IG llllCJR 76 1()() 
295 Sll(NANGO 12G 1 17,28 DOOR 6!J 75 
?9f. KJOC I 1]5 1 I ;3tJ UUUK 11 1~0 
2')7 KIOC 1171 17;58 OUUR ~o qc, 
298 SHENANGO 115::l 12.22 DOOR ,19 50 
299 KIO(; 1148 11: 4G DO::JR 21 ?'."1 
300 l<WC 1151 12:0:> DOOR 67 '.JO 
:.101 KlOC 1153 12:?7 DOOR 74 35 
302 KIUC 1149 14: 18 ()0'.JR 71 2() 
303 KIUC 115:? 14:48 DOOR 63 55 
30,1 KIOC 11!14 15: I I DOOR 1(; 10C 
305 KTDC 1135 17 1:l DOOR G'5 100 
306 KIOC 1147 17:5:1 DOOR 17 1()() 
307 l<IOC 1171 1ll: 11 DOOR 1G 1()() 
301:l l<JOC: 1151 11 :48 DOOR GS 100 



PUSHER S!Ut. OVEN £MI SSICNS 013S(RVATIONS 10.50 Tuesday, March ;; 1. 1992 15 
rHlRING Pll'.,HI""G CP[RA I IUN', UNLY 

KRfSS OFMONSTRATION PROJECT - BEIHL[HtM SIEEL CORPGIIAl!UN 
>;;!'ARROWS PO!NI, MAR~LANO 

WIND 

Q[l:; DAH l:!f, 11 tRY 
ORSFRVFRS 
!NI I !AL'.> Wr'ATnrR 

WINI) 
OIRECTION 

SP[CO. 
MPH 

OBSCRVCR 
LOCATION BACKGROUND 

309 
310 

10/20/91 
10/20/91 

11 
11 

SRP 
SBP 

CL(JIR 
CLlAR 

NORIH 
l«JW I H 

1':>-20 
l';>-20 

SOUTH 
SOUTH 

BATTfRY 
RATT [RV 

311 10/20/91 11 SBP Cl CAR NORTH 15-?0 S0Ult1 BATH RV 
J\2 10/20/91 11 SBP Cl F.t.R NORTH l'>-20 SOUTH BATTERY 
313 10/20/91 11 SRP Cl FAR NURIH !5-ZO SOUTH OAT IL RV 
31'1 I0/::>0/91 1 '. Sl:!P CLEAR NORTH 15 20 SOUTII BAT alH 
3f~ 10/20/91 t I SBP CLEAR NORTlt 15·20 SOUIH l:!A r r t:RY 
:JIG 
317 
318 
:;19 
320 
321 
3J) 

10/23/91 
10/?:l/91 
1()/ 2 3/9 I 
10/23/91 
10/2'.l/!l I 
10/23/91 
10/23/91 

1 1/ 12 
11/ 12 
1 1/ I:? 
1 1/ 12 
1 •/12 
1 1 / 12 
11/ 12 

SBP 
SBP 
':,RP 
SHI' 
SBP 
SBf> 
SAP 

C:, f- At-l 

CLE.t.R 
<;Ll ... R 
CL[A~ 
CLEAR 
CL(AR 
Cl I All 

SW/')( 

sw/:;c 
!..W/SL 
'jW/JC 
$w/sr 
SW/Sf 
.,...,.,, t 

10· ,., 

10- '"' 
10 15 
1() 1•..:, 
1:.J- t!1 
11.)- 1!.i 
10-1':, 

,OUIH 
SOUTH 
':,OUIH 
'.>UUIH 
SUUIH 
:,uu1H 
SOUTH 

BATTERY 
RATTFRY 
BAITERY 
BA I TEIIY 
RATTfRY 
BAI TE RY 
lli\TTFRY 

32:J 10/23/91 11 / 12 SBP CLEAR SW/Sl 1:)- l!'i SOUTH BATTERY 
:.!.l4 1()/.:J/~I 11/ 12 SUP CLEAR SW/".E 1~)- 1~) SOUIH BATTERY 
325 10/:23/91 1111) •.RP Cl FAil <,w/Sl 10 15 SOUTII BATTERY 
32b 
327 

I0/23/91 
10/73/91 

11/ 1 :> 
11 / 12 

Sl:!I' 
SBP 

CLEAR 
C1f'AR 

SOUTH 
SOUTH 

10 
10 

15 
15 

50UTII 
SOUIII 

BATJl;.RY 
HAI ltlH 

0,
I 
"'... 

J2B 
3J9 
:no 

10/23/91 
10/23/9 I 
10/?'1/,ll 

11/1:> 
I I/ 1:' 
11/ 12 

SRP 
SAP 
SBI' 

CLEAR 
CLtAR 
CLEAR 

SOUTH 
SOUit! 
NE 

10 15 
lU- I'> 
10 l!i 

SOUTH 
SOUTH 
SOUTH 

BAITER¥ 
BAITER¥ 
kATTFRY 

C,JMlJL AT !Vl 
ff,' l S~ lllN 
<:UNIROL UVtN 

ITMF 
0~ ~OIJRCE OF 

TIM[ or 
EMISSIONS 

MAXl~cJM 
OPACITY 

o~s SYSTEM NUMBER DAY EMISSIONS S[CONO', ¼ UlMMfNI" 

309 
310 

KJ()C 
K(DC 

1148 
l '~1 :1 

12 
1:? 

11 
:n 

DOOR 
ClOOR 

73 .,,., 100 
(.i~ 

311 KIDC 1149 14 .51 OOOR 89 75 
J12 
]13 

KIDC 
l<JOC 

1152 
1154 

15 15 
15. 40 

DOOR 
OOUi~ 

'/8 
·1:i 

35 
100 

314 
'.l 15 
.11.; 

KIOC 
KIOC 
Sr<FNANC.n 

1135 
1171 

1134 

17 49 
1A 09 
11 35 

[JOU~ 
(IOU~ 
llUOfl 

-18~-, 
69 

1C:J 
10() 
JC~ 

317 
J:8 

KIDC 
';HFI\.Af.JGC 

~ 1~A 
1 .,:,4 

11 
11 

')7.,., llOOR 
onoR 

(,') 

l I 
25 
~ ~:, 

319 '>"1FNA\,GO 1 J:l4 1;, (14 nnoR IC5 10~ 
Jlu 
32 I 

KIJC 
K1DC 

1 1 ~, l 

1 1s1 
I, 
12 

2 \ 
SG 

OUO!l 
ODOR 

7 1 
'i l 

35.,., 
3;,;, K!JC 11,l<) 14 ?') ()OUR 84 3~ 
J:!:J Srll:NA'4GG 125R 14 4:l OOOR 57 :C'> 
1:;,4 Snf NAf\.C~rl • ?f.8 14 .rn OOOR 70 1:) 
325 
ni; 

KIOC: 
Kl:)(' 

1172 
1 152 

15 00 
15 .20 

DOOR 
OOOR 

75 
bJ 

100 
;i;; 

327 KJDC 113'.> 17 15 OOOll 29 55 
328 KIDC 1154 17 50 OOOR ;;';> J';> 
:17:l KIDC 1 17 1 18 \\ OUOR 57 ,co 
330 KIDC 1148 11 :';>0 DOOR 73 :>5 



?USHER SIDE OVlN l~ll 5SIONS ULl5lR'iATIONS 10:!'>0 fuesaay, March 31, 199:> 16 
Ul.RJNG PU!>IIING OPE:RA1 !O,\IS ONlY 

KR[S5 DC:M0~,51 RA Tl ON PROvlCT - BETHLLHHII STHL CORPORATION 
SPARROWS POINT, MARYLAND 

WINO 
OH'.,1-RVtllS WI"JC SPFFn, OBSERVER 

08'., DATL BAHi:-:~ iNlflALS WtAIHtll UHIECT ION MPH I OCATJON 8ACKGROUNO 

331 10/:.!9/91 1 f/1:! SHP CLEAR 1',f 10-15 SOUTH BATTERY 
33.! 10/:.!9/91 11/ f:l :.i:lP Cl FAR NF 10 15 SOUTH BATTLIH 
333 10/29/9! I I/ 12 StlP CIFAR 11,f 10-1;, SOUltt BATTERY 
334 10/29/91 11/ 12 SUP CIFAR NF f0-15 SOUTH OATTCRY 
33!'> 10/29/91 11/ 12 SHP CLEAR Nl 10-15 SOUTH BATTERY 
'.136 10/29/91 11/ 12 SBP CLEAR NE 10 15 SOUTII llAI I tRY 
3:J'/ 10/29/91 I I/ 12 SBP CLEAR NC 10· 15 SOUTH BA 11 tllY 
33fl 10/:>9/91 11/ 12 SBP CUAR r-.E 10 15 SOUIII BATTFRY 
3.19 10/29/91 11/ 12 SBP CLl:AR NE 10 15 SOUIH RATltllY 
340 
341 
342 
3,13 

11/05/'Jl 
1 t/05/~ t 
1 l/05i91 
11i05/91 

11/ 12 
11/12 
11/ 12 
11/ 12 

SBP 
SBP 
58P 
SCJP 

CLL/\R 
Cl.LAI< 
CLCAR 
CLtAR 

l\t :·,w 
Nt/NW 
Nt-/NW 
l\il:./NW 

1':>· 20 
\ ~) 20 
1t_,-20 
1~-20 

SOl,TH 
<;OlJTlt 
SOUIH 
snu111 

BATTFRY 
RATTFRY 
AATHRY 
RA TT FRY 

Joj,1 11/05/91 , , / 1 '..,) ~Bl-' CUA!< Nl:./Nli!i 15 20 SOUTH flAfTFRY 
3..;5 
J41., 

11/05/91 
I li():i/9 I 

11 / 12 
11/ 12 

SBP 
SUP 

CLl:A~ 
CLEAR 

NE/NW 
l'.f/NW 

15-:;>() 
l!J - 70 

SOI 1TH 
SOIJIH 

BA TTER'I 
BAITERY 

:J47 11 /();.J/91 11/ I? SRP CIFAR NE /N\,; 15-20 SOUTH llATlLRY 
3·Hl 11i05i91 11/ 12 SBP ~1.1:.AI< l'<t,'NW l~-20 SOUTH BATTERY 

0:, 
I 

1,.1 

;J.19 
:J~O 
351 
J:,2 

1 liUS/91 
1 1i0~>/91 
11/07/91 
I 1/0J/91 

11/ 1:.! 
1 t/12 
11/ 12 
t I/ f2 

SHP 
~HP 
SBP 
SHP 

Cll:.AR 
CL£AR 
UVl:RCASI 
0\/[RCAST 

NF/NW 
Nf /t.JtA1 

11,f 
Nr 

15 20 
15 20 
!;- 10 
5- ,o 

SOUTH 
SOIJTH 
snuTH 
SOUIH 

13A TTERY 
llAITERY 
BATTERY 
HAlTERY 

"' CU~1ULA l l \/L 
EMl5SION f IML 1 IMt 0~ MAXIMUM 

OAS 
CONTROL 

SYSTEM 
OVEN 

NUMB(R 
or 
DA'/ 

SOURC[ OF 
[MISSIONS 

tMISSIONS 
:,tCUNDS 

OPACIIV 
¼ CUMMtNIS 

3J1 KIUC 11:>1 12: 18 ODOR 6(; :i~ 
33:> KIDC 1 t 5~\ 13· 10 0001? 18 45 
3'.l3 KIOC 1152 14:21 DOOR 74 100 
:i:l4 SHl:NANGO 1228 14 :-13 DOOR 3G 20 
335 C:HFNANGO 1230 14:53 DOOR 22 100 
33(, SHEP-IANGO 1248 15:00 DOOR 67 H, 
337 SHENANGO l.?58 15: 11 DOOR 16 1t, 
3'.l8 SllfNANGO t2b8 15: 21 ODOR 75 ·15 
339 KIDC 1135 1l 13 1)0011 7') 100 
:MO K llJC 11•18 11 ·33 IJOO!l GJ 70 
'.l41 SHENANGO l.?'.l-l 11 ·51 COOR '. ;>' 100 
3~2 KIDC 115\ 11 .55 noo1< t:,t, 100 
343 KIOr. f 1!33 ) l JO CO:JI< 8ll 20 
344 KinC 1149 14 19 OOOR 1'.!. !J!i 
:t4!1 K!OC 1172 14; 41 COOi< 21 100 
34G K we 115:, 15 .02 OCJUII <ii :io 
347 SHENANGO 1201 15. 20 DOOR 2':J 15 
340 SHENANGO 1211 1!.J,:.!!'> UUUll 5 20 
349 SliENANGO 1221 1~ 32 t.:0011 5G 100 
350 SHENANGO 1231 15:39 DOOR 58 fiO 
'.)':>1 K ll>(; 11-ia 1 1 . ·1:al ODOR :!4 :io 
352 KIOC 1 \51 12 1, OOOll 109 25 



PllSHfR <,!()~ nvFN FMI'S5I0NS OP$El1VATIONS 10:50 Tuesaay. March 31, 199:l 17 
OlJRING PUSHING OPERATIONS ONLY 

KRESS DCMONSTRATION PROJECT - BETltLi:tlEM STFF I CCRPORA I 1 UN 
SPARROWS POINT. MARYLAND 

1o!ND 
OIISi'RVFRS WlND $PECO. OB:iUIV[R 

065 OATE RATTERV INITIALS WEATrlER DIRECTION MPH LOCATION BAC,<GROllND 

:J~3 11/GT/91 1 '/ 12 SBP OVFl'lC:AST NF <;- 1(1 snurH BATTCRY 
354 11/07/91 11 / 1:, SAP OVFRCAST NE 5-10 SOUIH BAI l[RY 
3!.,tt 11/07/91 11/ 12 SBP OVERCAST r,f ~-10 SOUTt1 BA I 1 l l<Y 
3!\~ 11/07/91 11/ 12 SBP OVfRCAST 11,[ 5 10 SOUTH BAIT~RV 
:!!>7 11/ 1:?/91 I 1,117 581' OVERCAST NW 15 20 SOUTl1 BAI ltl<Y 
:-l!°lA 11/ 17/il 1 11/1? SBP OV[RCAST NIii 1!J-2Q SUUTH BATTERY 
359 11/12/91 1~/12 S[W OVlllCASI Nw 15-20 SOUTH BATTFRY 
3(,0 11/12/91 11/12 SEW UV~ RCAS I MIi l!J-20 SOUTH BATTERY 
361 11/ 12/91 11 / 12 Sl3P OVERc•s1 NW 1~-:.1 0 SOUTH SATTCPY 
362 11/ 12/91 11/ 1:> SAP OVFRCASI NW 15-20 SOUTH BAT TlRY 
363 I 1/ 12/9 I I 1/ 12 S8P OVERC,,ST NIii 15 20 SOUltl ~A I I1::l<Y 
3C4 11/12/'ll I 1 / 12 SBP OV[RC.:AST Ml 1t:-:l0 SOIJI H RA TT FRY 
365 11/ 12/91 11/ 12 SBP OVCRCAST NW 15·20 SOUTH RATTER¥ 
'.Jbti I 1/ 12/91 11/ 12 SBP OVERCAST NW 15·20 sourtt BAlll:l<Y 
'.!67 11/12/91 11/ 12 SRP OV[RCAST NW 15 ~o sourtt HAl lrRY 
:168 11/1'1/91 I 1/ 1:? SAP CL~AR NW/SE 5 15 SOUTII UATHl<Y 
3£9 I 1 /1J/91 11 / 1 :I <;HP r.t FAR t-J.J/SE 5-15 SOUTH Cl/If ltRY 
370 11/14/91 11,112 SBP Cl EAR NW/St !,- 1:, SOUTH BATTERY 
371 11/ 14/91 11/ 12 S8P CLEAR NW/'::,L !.J-1~ SOUIH BA I 11:.RY 
372 11 / 14/91 11 / 12 :;up CLLIIR NW/SE 5- 15 smnt-t RATTFnY 

IJ) 3-,3 11 / 14/91 11 / 12 SBP CLEAR NW/S( :, 1S 5011TH RATTFRY 
I..., 374 11/1:l/91 11/ 12 SUP Ctl:AR SW 10- l!J SOUTH BATTERY 

"' CUMULAllVC 
EMISSION T!Mf TJMt OF t,IAX I "'UM 
CONTRnl OVEN or 4:JOUWl..'.L ur LMl'.>'.>ION'.:, OPIIC1 I Y 

oos SYSTEM NUMBER DAY [MISSIONS SECONDS "I CllMMl:NfS 

353 KIDC 1 l 53 12 :42 OOOR 65 J!:, 
354 KIDC 1149 14 · 18 DOOR (;'.) 2!J 
355 KIDC 1172 14 :47 POOR 81 100 
356 KlDC 1152 lb: 14 UUUR 41 1CO 
3~7 ShLNANGO 1:.1 24 11 ,:.?9 f)()(ll? 19 20 
3~8 KIDC 1118 11 .~o UUUI< 51 l'o 
359 SHENI\NGO 1244 11 ;42 UUOR 35 65 
:JcO '.:,111 NANliU 1:llb 11 ~u llllllR 82 100 
361 Sh~NAN(;U 1:•:1n 1:? ·()8 llOOR 1:>7 100 
36~ KIDG 1151 1? 1() OOflR (;:I ICO 
3(,J ShfNA"-GO 121G 1~ /' DOOR 91 1CO 
36·1 KIDC 1153 12,47 POOR hi :J:J 
'.lfi!J K If)(: I 149 14 c 4 1 DOOR C.4 wu 
:lf;f; KlllC I: 7 7 '" ·01 DOOR 102 ,co 
367 KIDC 1152 15 20 ODOR 70 :l(.) 
368 KIOC 1 I 48 11 ,30 DOOR v=> 10 
3C!l K 10,~ 1151 11 ,43 DOUR 71 100 
3·10 KlDC 1153 12, 10 UOOR 65 1() 
',J/1 KIUC 114!! I~ ;0~ POOR 22 IS 
:n2 
373 

KlllC 
K!DC 

1172 
115? 

1!\ 30.,.,1!1 
OOOR 
DOUR 

84 100 
20 

374 KIDC 11h 1 13· 1!1 DOOR 92 IC 



PU<;H~R SUH- DVFN FMISSION<; 01-\SFRVATIONS 10·50 T11..-c;day. Mar"Ctl 31, 1902 11:1 
OllRfNG PUSHING onRATIONS ONLY 

KRESS flfMONSTRATION FROvfCT - BfTHLEHEM STEEL CORPORA TI ON 
Sr>AR;;ows POINT. MARYLAND 

WIND 

OBS HAI[ I:<ATTERY 
0B5[RVCRS 
INITIALS wEATHll< 

WIND 
L>!R[CTION 

SPEED. 
MPH 

OBS~RV~R 
LOCATION UACKGiWuNu 

375 11/ 19/91 11/ 12 SUP CLEAi< SW 10- 1:, SOUHt HA 1 HRY 
376 11/ 19/91 11/ l 2 SBP CLEAR SW 10 15 SOllTH P.ATHIIY 
3.,-, 11/Hl/91 11/ 12 Sil!' U~AR SW 10- 1~ SOUTH BATTERY 
318 11/ 19/91 I 1 / 1 ~ Sl!P Cl EAR <;w 10-15 SOUTH BATTERY 
379 
380 

11/ 19/91 
11/ 19/91 

11/ 12 
11/ 12 

SBP 
SBP 

Cl FAR 
Cl EAR 

<;W 
SW 

10-15 
10- 15 

SOlfTH 
SOllTH 

!:IA TI [RY 
flATHRY 

38 I 11/19/91 11 / 12 SBP Cl fAR SW ,o 15 SOUTH BATTERY 
382 11/21/''ll 11 / 12 SBP OVERCAST SW 15 20 SOUTII BATTERY 
Jlj:I 11/~ 1/91 11/ 12 Slll' OVERCAST SW 15-20 SOUIII f;ATTERY 
384 
3AS 
:me 

I 1/21/91 
11/21/91 
11 /21/91 

11/1~ 
11/12 
11 / 12 

SBP 
SBP 
513P 

OVIRCASl 
OV[RCAST 
UVLRCA'.,T 

SW/SE 
::,w/st 
SW/St 

~-20 
~-JO 
:, - 'J.(J 

SOUTH 
SOUlH 
'.,OUlH 

BA l I ERY 
l:IA l llflY 
1:1111 IHlY 

3!17 11/21/91 11 / 12 SBP OV(RCASI SWISF 5 20 SOIHH RATTF!lY 
Jdll 
3fl!l 

11/21/!¾ 1 
11/21/91 

11 / T:.' 
11/ 12 

Sl:!I' 
SRP 

UVtRCASI 
OVEllCAST 

':,W/Si: 
SW/SF 

!:> 20 
5-10 

')OllTH 
SfHITH 

BATT(llY 
BATTERY 

:v-10 
391 

11n1/'l1 
11/21/91 

11/0 
11/ 12 

SBP 
SBP 

rlVFPC:AST 
OVERCAST 

SW 
SW 

15 
15 

20 
20 

SOUTH 
SOUIH 

OATT[RY 
BA I IERY 

3:/.! 11/21/91 11/ 1 i ~UP UVLRCAS! SW 1':.>-:lG SOlJlH HA l I ERV 
3,1:; 11 /:> 1/>l 1 11/ 12 5BP OVtRCASl SW/SF !',-]0 SOIITH BATTERY 

Ill 

394 
39~1 

11/21/91 
11/? 1/91 

11/D 
11/ 12 

SBP 
SBP 

nvFR<:ASI 
OVtllCASI 

SW/SE 
SW/SE 

5-20 
5 20 

SOUlH 
SOUTH 

BA TT(RY 
BATHRY 

I..., ...., 
396 11/23/91 11/ 12 SEW Cl FAR St 10-1!:> SOUIH BAI l ERY 

CLMIJI A I I VE 
EMISSION TIME TIME OF MAXIMUM 
CONTROi. 0\/EN OF SOURCE Of EMISSIONS OPACITY 

QEJ'.j SYSTEM NUMIJER OA'i [MISSIONS SECONDS '/, COMMtNIS 

:~·tb K :VC f 1 b~f 13. 36 DOOR 73 20 
376 KIDC 11-19 1-1.0:l DOUR 70 10 
377 KJDC 1172 14 · ;> 1 OOOR 69 100 
318 KIDC 11:>2 14:36 DOOR 1_;8 2:> 
379 KIDC 1135 14:58 DOOR 26 100 
300 l(JO(. 1154 1',:,; 1:, UUUR 1tl ~:, 
381 1< rnc 1171 15:34 DOOR 67 100 
382 Sll[NANGO 1236 12:34 DOOR 49 30 
.1R1 SHFNANGO I ;,~i; 1~ ·41; OOOri C.1 25 
'.38-l K IUC 1148 12 :~:J CICOR 78 2<) 
:HP·, 

38(. 
Kill<" 
KIDC 

I 1'1l 

11 'JJ 
1J 
\J 

1'., 

J:J 
:lGOf< 

lJOOR 
63 
:--•!, 

30 . ., 
]81 1<!£1(; 11 Hf 13,!,J !H;OR ·;~ 100 
Jt.ltl I< IU<. 11 /'J. H 11 ;JCOR 3(. l<KJ 
'.189 KIOC 115:> 14 ?7 DOOR 63 1-;0 
390 SHENANGO 1238 14·54 D::JOR 23 45 
:Ell <;HFNANGO 1?4/l !5 0:) [)(')OR :-14 100 
'.197 SHFNANr.O l?'iR ,., . 1J DOOR 82 70 
393 
:n4 

KIDC 
KIOC 

1135 
1 '54 

15:53 
16 2., DOOR 

DOOR 
32 

5 
100 

10 
J'.)5 KID/' j 17 1 1(. 43 O::JOR 65 100 
3Yb KIOC 1148 13 :36 UOOR 69 25 



PU:SHER SIDE OVEN (MlSS[ON$ OBSERVAT lONS 10.50 luesday, March J1. 19::1:.l 1::1 
OUQING PUSHING OPERATIONS ONI '/ 

Kl-lt:S'.:> OtMUN'.:>TRhT ION PROJECT - llt fHLltli:.M SfHL COl<PORATION 
SPARllOWS POINT, MAR'IIANO 

illl~JO 
OBStRVLRS WINO SPFFQ, OASFRVER 

06$ OATr P.A fTFfl~ !N!T!A1<; W~AIHfl-l Ui RECT I a,; MPII 1C1C:ATION BA\.KGh'OuNO 

3!)1 11/23/91 11/ 12 -;,BP CLLAR St 1\) 1~ SUUIH BATTERY 
398 
399 

11/2:l/'l l 
11/23/91 

I I/ I? 
11/ 1:2 

">RP 
SBP 

CLEAR 
CLEAR 

se: 
SE 

10- l"i 
10-15 

SOIITH 
soum 

BATTERY 
BATTCRi' 

400 11/2:J/::11 11/ 12 SIW (;LtAI-I Sl 10 1;,: sourH BAl HRY 
401 11/?:l/9 I II/ 12 SfiP Cl E"AR SF I()- I "i 5nlllH RA 1 I ERY 
402 11/23/91 1111:1 SHP Cl r-AR SE 10- 15 SOUTH BATTERY 
40) 11/23/'l I 11/ 12 SOP CLCAR :'..E 10 15 SOUTH HAl lll-lY 
41M 11/~~/91 11/12 SBP CLEAR Nill 1;,-ni SOlHH BATTE RV 
405 11/25/31 11/t, SHP Cd:AR Nill 15 20 SOUTH BA TT FRY 
406 
407 

11/~5/91 
11/25/91 

1 • / 12 
11 / 12 

SUP 
seP 

Ci...[A~ 

Cl fAR 
Nlol 
NW 

I'\ 

15 
?C> 

20 
SCUltl 
SOUTH 

I.ltd l ti-IV 
BAf ltRY 

40cl 1 l/2bl'::.11 11 / 12 :,GP CLEAR NW 10- tJ !:o~UIH llAIHRY 
409 I 1/?6/91 11 / t:.? !:,lJI> CLEAR NW 10-15 SOUTH HA I Tf RV 
4 I() 11/~6/::!1 11 / 12 SBI' CLEAR NW IC- th SOUTH BATTERY 
.J 11 1 t/:;;fi,/~ 1 1 '/ 12 SbP C~EAR NW 10- 15 SCUIH Bid l~R) 
41:1 11/26/91 1; / 12 <:RP <:1 FA~ NW 10-15 S'.lllTt I BATTERY 
41'.l I 1/:,6/91 1 1 / 12 SBP CLEAR NW 10 15 SQUlti BATTERY 
4 1 •1 1 l/26/~1 1 1 / 12 SBP CLtAI-I NW ,c 15 :,OU1H Bl<Tl(R¥ 

ClJMUIATIVE 
0:,
I 

w 
CD 

OHS 

r:i..r ss ror-. 
CONTROL 

S~STEM 
OVEN 

NUMBER 

l: _,E 
CF 
DAY 

SOLRCf OF 
EMISSIONS 

TIME '.)f 

[MISSIONS 
SE:CONLJS 

MAA IM1;M 

OPIIC ITV 
1/. COIIMENTS 

397 KllJC 1151 13 fi7 DOOR 75 JO 
398 KIDC I l'\3 14 · l:l OOOR !IQ 35 
399 KTO<: 1149 14 32 DOOR 90 15 
400 K!DC I 172 14 b1 DOOR 10 ,oo 
•101 ><!UC 1152 15 IC OOOR 85 LO 
402 KIDC 1135 15 :41 DOOR 39 100 
403 KlDC 1154 15 !}8 DOOR 85 100 
404 KJOC 1171 100 IMRK 
405 K!DC 1152 14 .38 DOOR 58 100 
406 l'ilU(; 1135 1o: 12 DOOR :JB ·10 
407 l<WC 1154 15 ··IO DOOR n 20 
•108 KIUC 114B 12 ·4'/ DOOR E:1 100 
~O•) K II)(. 1 1 ~, t 13 02 OOOR ~·O 1(1!) 

4 H) K JDC 11s:i 13 13 DOOR Rf, 2S 
4 1 I K Ill<.: lHcl 13 :.26 DOOR 6G ·10 
.:. 1 J KIOC 11·1:: t:I 37 L>UUI{ :.;~ 100 
4Ll Kint: 11~~ 13 4B DOOR b4 100 
.. ', 4 KIDC I 1:,4 1-1 ()() 0001{ 7-l 100 



Section 5 

Topside Emission Observation Convcnticnal & KIDC - Dataoase 

B-39 



COKE avrN TnPSrDF. !:MISSIONS Oll!:ilRVA TI o~,s 10.5) ';utt~da.-,1 , March 31. 1992 
KIOC OlMONS TRAT 1or~ PROJECT - B[TIIL EHEM SI ll L Ctlf<f'U'lA I ION 

SPARROWS P:.i!NT. MM~Yl A\JI: 

PU~fllNli 
W!Nfl lMISS!UN 

OBS OAT[ BA1T£RY 
OA$FRVER'> 
llld T !Al S WFATHFR 

WINO 
DIRECTION 

~PC(O 
MPH 

OBSCRV(R 
LOC/\l ION BACKGROUND 

CUNIRCL 
SYSTFM 

1 
I. 
J 
4 

0:1/1~/~1 
o:i/ 19/91 
03/19/91 
OJ/19/91 

11& 12 
11& 12 
1 IS 12 
I 1& 12 

CR 
CR 
CR 
Cll 

f'IL 
PTl 
PlL 
PTI 

CLOY 
ClOV 
CLOY 
Cl DY 

W~SI 

WFST 
WEST 
IHST 

$K'i 
St<Y 
Sl<Y 
SKY 

'>IILNANCi 
Sll[NANG 
Sti[NANG 
$11( NANG 

5 
ii 

03/19/91 
O:l/19/91 

11& 12 
11812 

CR 
Cll 

PTl 
PTL 

Cl flV 
CLO\' 

WfST 
W[ST 

SKY 
SKY 

Sli[NANC. 
SttENANG 

7 03/19/91 11& 1~ :-:w PTL CLOY WEST ~K't SHFNANG 
8 0'.1/ 1'l.l'l1 1 IP. 1? CR PTI CID>' W(ST SKY SHENANG 
9 03/27 /9 1 11& 12 SBf' OVFRCA~I SE 10 15 ~T S!H CLOULJY CIILMJCU 

IC :):i/J?/9 l 11&,, $BP nvrRc..\,1 '.,l 10· 15 AT SI TE CLOUDY CIILMICD 
11 03/::>7/91 116 12 '::iHP OVFRCAST $E to 15 AT 51 TE CLUULJY CHlMICO 
12 03/27/91 It& 12 'HP ~iVFUCAST SE 10 15 AT ~ 11 L CLUIJDY CHtM!Cll 
13 
H 

03/?7/9 I 
:".13/ :1~1 ~ ·, 

11& t2 
1 I& 1;> 

SBP 
SAP 

CVFRCAST 
RAIN 

Sf ro- 15 AT 
Al 

Slll 
':,II f-

CLOUUY 
l<AIN 

Clil:.MICO 
SIIENAl'.G 

1!1 :,:u:1 q/!11 1 Ill. 12 ssr- RAIN Al '.:, I I~ RAIN SIICNAl\.r, 
IG 03/29/31 I Ill, 12 SBP RAIN "' SI IE IIAIN SHl:.lliANG 
1} OJ/ :.'J/'J 1 l I& 12 SBP l<AlN llf SI TE RAIN SHtNANG 
18 03/~9t'91 l 1& 1:l SBF· 11/\IN 6-T S !TE RAIN SHFNAN~ 
19 04/02/91 1 I& 12 SBI' rt tAII NW 10- 15 AT SI IE BATTCRY Cti[MlCO 
2C 0~/05191 11& 12 FRC CC.RAIN ':,W 10 :-..£ SHLNANt. 

ai 
I 

~ 1 
22 

04/05/')1 
04/05/91 

11!!, 12 
11!!'12 

fRC 
FRC 

UC.RAIN 
UC.RAIN 

SW 
SW 

10 
10 

l'.E 
NF 

SHf-N"N" 
SHENANG 

,r.. 
0 CHARGING CUM 

HOU I I Mt CH(; CHG CIIG ClfG STANO- TIME Of MAXIMUM 

OBS 
LIDS 
arr 

OVFN 
NllMBER 

fl~ 

PUSH 
HO!~ 
Ill 

HOI t 
112 

110L[ 
113 

110-E 
111 

PIP( 
c,w 

CMIS'.:.ION'.:i. 
SfCONOS 

Of'ACJlV, 
% 

I Al I 1 141 17 0.R 100 100 100 4 IUO 
:.1 All 1167 
3 Al I 1207 12 20 100 100 100 100 100 1:l 1CO 
4 
5 

Al.I 
Al I 

12 17 
1n1 

12· JC 
12 !i6 

100 
~o 

100 
50 

100 
so 

100 16 
1~ 

,co 
50 

6., All 
Al I 

1247 
1257 

13 22 
13 .43 20 

3~ 35 
20 

9 
1 

3~ 
20 

B Al I 120·1 80 AO 80 BC flO 11 !10 
9 ALL 11·11 11 14 5 5 3~ 1() :/0 7~} ;,o 

10 
11 
,:.1 

Al I 
ALL 
Al L 

1201 
L'll 
1i:; 1 

13 
l:l 
1:J 

n 
~}9 
:H! 

':, ., 
·o 

5 
:, 

1'> 

5 
':, 

,~ 

.;o 
25 
">C 

:,n 
? !"1 
-j~ 

8', 
'JO 
110 

G) 
25 
!):_) 

• :J Al I IJ31 l'.l ~,R 'j <, ':, 5 70 :, 
; ~ 

1:, 
Al I 
Al.L 

12·)8 
1228 

11 
11 

22 
'.13 

10 
0 

() 

0 
10 
0 

JO 
0 

:20 
20 

70 
75 

30 
)0 

16 
1 / 

ALL 
Al I 

12J8 
l;Ma 

I' 41 
11 , 4B 

·o 
10 

~o 
10 

ID 
10 

8() ,.. ~() 

0 
80 
60 

80 
25 

1B Al I 1258 11 ·56 0 0 0 0 so 75 50 
1;1 ALL 1228 1J. 20 10 10 :w 40 l~ 75 40 
20 ALL 1148 13 .Cl 0 :, ~J 25 '" 0 9 25 
~1 ALL 1208 13 16 0 0 0 1~ 0 2 15 
n ALL 1238 13 32 0 0 30 30 0 11 JO 



2 CO-<E CVEN TOPSrDE EMISSIONS OBSERVATION<; 10: 5::J Tuesd.:,y, March 31, 1992 
KIDC ocr,ct.STRHION PROJECT BETHLCH[M ~HCL CORPORAi 101'1 

~PAPPOWS POINT. MA~ YLAM) 

PU5,11lrJG 
WIND FMl5SI0N 

08~ DAit bA I I (R'i 
0H.S~RV~RS 
!NIT IALS INt.A IHtR 

It/IND 
DIRtcr 1:;N 

SPEH) 
MPH 

085fRVfR 
LOCATION BACKGROUND 

CONTROL 
SYSTEM 

2:J 
,4 

04/05/9 I 
04/0!l;!ll 

1 ll!-12 
11& 12 

FRC 
FRC 

OC,RAIN 
CVCRCAST 

SW ,,,., 1\) 
8 10 

N• 
Ne 

$HO1ANG 
SIICNANG 

25 
?fi 

OA/09/91 
04/09/91 

11& 12 
11& 1] 

me 
FRC 

OVERCAST 
OVERCA$T 

NW 
Nit/ 

8 
8 

10 
10 

NF 
N[ 

SHENANG 
SH~NANG 

?7 04/09/91 11& 12 FRC 0VERCIIST NW 8 10 NC SHtNANti 
28 04/09/91 11& 12 •RC OVERCAST NW 6- 10 N[ SntNANG 
29 ()4/U!1/91 11612 t RC: UVtRCA5T NW 6 10 NL Sfff NANC. 
30 04/09/91 11&12 •IIC 0VtRCASI NW B-10 Nt SHFNANG 
31 04/09/91 11& 12 FRC 0VU-ICA5I NW 6- 10 Nt SHFIJANG 
32 
33 
;J4 

04/09/91 
0,1 /09/91 
o,1;11,/~1 

110- 12 
11&12 
111> 12 

fl/C 
FRC 
Sin> 

0VERC,\ST 
()VFRCA<;T 
CIEAR 

NW ,,,., 
WlS~ 

8- 10 
f\- ,o 
1?· Iii 

Ni: 
Nt 
SlllJIH E'AITERr 

SHFNAN<; 
SH[NANG 
CHBHC0 

:1~ 0•1/ 16/9 1 11& 12 SBP ClC,\R 11/E~- J;)-11-J ',IJIJl H E'AIT[RY C,:FMll0 
:lb 04/lii/91 11&12 <;Hr CllAll lffST 12- 18 SOUTH BATIERi' CHEMIC0 
JI 04/ Hi/91 111>12 5HP CltAR wFST 12 18 SOUTH 8ATTERY CHtMICU 
JA O·l/ 16/9 I 11617 SHI' Cl FAR .,r,;r 12 18 SOUL! !lATrfRV CHlMJCU 
39 
48 

04/16/91 
O•I/ 1r.;<J 1 

11&,:;, 
, 1&c, 

SAP 
SfW 

CltAR 
ClfAR 

WEST 
wrs; 

12 18 
12· 10 

SOUTH 
'.;OUTII 

BA TT[RY 
bAlltl'IT 

CHEM!C0 
Ct-<l:MICU 

4 t 04/IG/~1 tt& 1;> SBP crrAR WtST 12- 18 SDUTII BAI !£RY ChfMIC0 

ttJ 
I... 

42 
4:; 
44 

04/1€/~t 
04/16/91 
04/25/9 I 

11& 12 
111'. I 2 
11& 12 

SBP 
SOP 
'.i!lP 

CLEAR 
CLCAR 
CICAR 

NIN 
Nill 
SE 

:.!(J ;>5 

:iU :>t> 
s- 10 

SOUTH 
lj[)lJJH 

~UUJH 

UA I I LI-IY 
BAI ltRY 
clAlHRY 

CH[MIC0 
CHEMIC0 
CH[~lC0 

.... 
CHAl<GING CUM. 

HOI ~ TIME CIIG CHG CrfG CHG SHNO· I !Ml IH MAXIMIJM 
LIDS 0VtN m HOLE HOLE HOLE 1-101 f PIPE [MISSIONS, OPACITY, 

OBS OFF NUMBER PUSH II I /I') ~3 #4 CAP SECONDS ~. 

?3 ALL • i,;s 13 4:l {J !)0 SC ~o 50 ,·.:i ~o 
24 ALL 120G 11. 35 0 0 30 3() 30 H JO 
25 ALL 121G 11 ·47 0 60 60 60 0 28 60 
26 ALL 122G 12 .O'.J 0 0 4U 40 u 9 40 
27 ALL <236 12. 21 0 50 so ~o (J lei 50 
28 ALL 1246 I} J:l 0 ·10 0 -,o 70 17 to 
n ALL 1256 12 41 8() 0 RO 60 80 2G 80 
30 
31 

ALL 
All 

1 148 
I )()A 

13 01 
13 · 1, 

50 
25 

0 
25 

:,Q 
25 

50 
25 

0 
0 

20 
1 ~) 

50 
:.!G 

:1) All '~ \A n }0 75 75 75 '1~ 75 Jb "/'., 

JJ Al I ;;,Ji\ 1'! '.F1 ~o 0 4C .ao 0 40 
.14 ':?-J ~ 11 ·' ~: ,o I:, :(.) .-~) tl~ :.!~ 
JS I 126 11 4,' 1 0 1G :;1:1 35 11:, JS 
3E 11~6 12 02 15 s 20 30 30 8:, 30 
:17 1)0(; f..: ,.:; IU 10 1::. J!.; .'.2~ 70 3'., 

38 1216 12 29 !; 5 ?O 10 :J(J 105 70 
;is; 1:l:.1b 12 43 0 10 40 70 35 10:J "/() 

-10 
41 

1?3ti 

1246 
1:1 

1:i 
co 
14 

10 
b 

15 
5 

30 
:, 

30 
:, 

40 
!i 

85 
75 

·10, 
4~ 11():J 1:1 JI ~o 1(.) 40 1~\0 35 210 100 
,13 1 1•i8 13 ao 1() 13 ;,!:, 30 30 85 30 
44 ALL 1206 12 .37 5 5 5 5 2ft 3'.l 2~ 



COKL O'~rN TOPSIDF FMISSI:JNS ORC,FRVAT IONS 10 .53 Tuesday, March 31. 19!:'2 :; 
KIDC DEMCNSTRATION PROJECT - Bl:. I HLEtl(M S7[[L CORPOR/\TION 

!:>P~l<l<OWS POINT. MhRYLANO 

PUSHlNu 
\JlNO rMTSSION 

OBSERIIE-RS WIND SPFFO OR SERVER CONTROL 
Ulfi Uhll HA I I ll< 0i lNlllAL5 WEATHER DIRECT!C:N MPH LOCATION HACKC,ROUNU ':iVSHM 

'1:i 
46 

04/25/91 
04/;>!'i,'9 I 

11& 1, 
1 t& 1? 

SBP 
SBP 

CLEAR 
CLlAR 

SE 
:,C 

5- 10 
5 10 

SOUi ti 
SOUlH 

(lA TT ERV 
HA I I~ l<Y 

1.:HlMICU 
CH~MICO 

47 0•/25/91 It& 12 :;BP CLEAR SE !',- 10 ',DIJTH RATTERY C:HFMIC:O 
4!! 04/25/91 11& 12 SBP CLCAR SE 5- 10 ~UUIH RA l HflY CH~MIC:O 
49 04/25/91 11& 17 SBP CLtAR St ~-10 SOUTH £!Al IERY C:HFM!C.O 
50 (J.1/2'.J/::11 11&n 56P CLLAR SE: 5- 10 <.otlTH HA I HflY CHEM!CU 
51 0-1/2::,/91 11&1',/ '>HP Cl tAR SE 5 10 SOUTH BATTERY ChEMICO 
~:> 04/'..'5.'91 11& 12 SBP CIFAR SE 5 10 SOUTH RATTERY CHtMICU 
'53 04/2'5/91 1 I& 12 SBP CLLAfl Sf 5 10 :OUUIH BAHERY CHEMICO 
5-1 05/01/91 11& 12 SBP CLCIIR :;t 10-15 SOUTH KAI IHH S'1tNANG 
GG 
56 
57 
~JR 

05/01/91 
o:i/u 1 /!:' 1 
05/C1/91 
O!i/Ct/91 

11& 12 
11& 1"L 
11$ 12 
11& I;> 

SBP 
SBP 
'>BP 
SBr> 

CltAR 
CLtAR 
GICAR 
ClfAR 

St 
St 
Sf 
SE 

10 15 
10- 1!\ 
10 15 
10 15 

SOUTH 
SIJUIH 
SOUTl'i 
snu111 

BATTERY 
HA!l[RY 
llATHRY 
BATTERY 

51 l[NANG 
SIIENANG 
$1l[NANG 
SHtNANG 

59 05/Ct/91 11!': 12 SBP CL(AR SE 10 1::0 SOUIH BA 11 t:l~Y SHtNANG 
hO 0~J/01/<J1 11& 12 !:,BP CLEAR SE 1() 1!> SOUTH RUlER, SHFNANG 
\JI OS/01/91 1 I& 12 SRP r.t FAR SF 10- 15 SOUTH DATT CRY SIIENANG 
62 Ob/01/81 11& 12 SBP CLEAR SE 10 15 SCUii i HAIHRY SltENANU 
63 05/01/91 I ti'. 1? $RP Cl.fAR !:>l 1(..)- 1~ !:>UUIH BAT HR·, SIIENANG 
G4 05i07 /91 11& 12 SOP CLEAR NW 10- 15 SOUTH RA TT FRY SHI-NANG 

Ill 
I,,..., 

1.,·~ 

66 
05/Ul/!Jl 
05/01/Hl 

CIIIIR(;ING 

11$12 
11&12 

SBP 
SBP 

CLtAR 
Cl FAR 

NW 
NW 

10- 15 
I0- 15 

SCJUIH 
SOUT11 

CuM. 

BATTCR1 
I\A l l fRY 

SHENANG 
SHENANG 

ltOLf T !Mt CHG C.UG CHG CJIG SIANU I l~t Ot NAXIMlJ~ 

08~ 
LIDS 
OFF 

01/EN 
NIJMIHI< 

or 
f'lJ!:iH 

HOLi:. ,.,, HOLE 
il2 

H(]( t 
113 

HUI r 
,,4 

l'll't 
CAP 

!:Ml SS lUNS, 
SE:CONDS 

OPACITY, 
¼ 

45 ALL 121G 13:00 15 20 3() ·10 !lO 30 80 
46 ALL 1'..''.?6 13.08 b fl 10 25 50 BO so 
41 AL l 1236 13: 17 40 35 60 100 85 80 100 
48 .,., l l:?46 1:1 ·'.11 5 ::., 5 IU 10 !lb 10 
4!l ALL 1256 13 .46 5 5 0 40 15 
so ALL 1148 14: 14 0 0 0 b 5 '5 
"'i Al I 1208 14. 32 5 0 0 5 10 25 1c 
!'i1 ALL 1238 14:47 '5 0 40 95 100 75 100 
:>J 
54 

ALL 1248 
11'.?6 

14 :59 
I'.> ,iq 

':J 
5 

0~. 0 
5 

':J 
5 10 

I:> 
95 

5 
10 

5'> 12C·E 13. IC 5 5 15 10 0 75 15 
5G I 21(; 13 :.,~ 10 t'.J b ·l~ 50 75 50 
57 l):,>f 1:1 •10 !", 5 5 1'5 80 15 
58 123€ 13: 4'( 5 0 0 10 2:J 10 
5'.) 1 :;>4f; 14 us 10 10 10 5 15 40 15 
bO 
61 

12~b 
I 148 

1-1 :21 
15 . O'> 

5 
0 

5 
0 

5 
0 

20 ~, 10 
30 
1~ 

20 
10 

G:? 12:,e 1::., :i~ 10 u 10 1() 10 65 1C 
63 1238 15:31 1'5 :,5 10 1'\ 70 75 JO 
64 11b2 11. 36 10 5 10 80 10 
(j5 1 172 11 48 25 15 2~ 
66 1212 11 :59 10 15 5 5 80 70 110 



4 <.:UK£ CV[N TO?SIDC CMI5~ION:, cu:;LIIVA I ILN~ 10.53 T ,...u . ..:t,day. Marc1·1 :JI, 199:;> 
KIDC DEMONSTR.UJON PROJECT - o~IHl •H~M ~.Jt:H CUllfJURA I ION 

SPARROWS 1-'Ul"'T, MAIIYLANU 

PGSHING 
WINO EMISSION 

01:lStRVt RS WINO SPEED ORS[RV[R CONTROL 
uus DATE BATTERY 111/lllALS Wt A THER OlllFCI ION MPH l OCAl JON icA<.:KGRJUN[J SYSTEM 

fl 05/07/91 11&12 SOP CLEAR NW 10-1:, '.illlJ!H HA I HRY SIIENANG 
(;8 05/07/91 11& 12 SBP Cl t Aloi NW 10 '5 SOUTlt BATTERY SHENANG 
69 05/0"1/91 11&12 SHP Ct EAR NW 10 1<; SOUTH BATTERY SIIFNANG 
70 0!>/0"1/l:f 1 11&12 SHP Cl~ AR NW 10-15 SOUTH OfllltRV SHENANG 
71 05/07/91 11&12 SlW CLEAR NW 10 1'> '.ilJUIH l:lA II tl.V ::itlLNANG 
1') O'l/07/'l I 111'.1] SHP CLEAR NW 10-1:., SOUTH BATTERY SHtNAN<: 
73 05/07/91 118-12 S6P CLEAR NW 10-1:i '.>OlJIH HAT It-RV SHENANG 
14 05/14/91 11&12 !.i•.H,) UVU/l.:A'..,I NW/SE 12 - 18 SOUIH RATTFRl' SHFNAN<"i 
7!) 0~/14/91 11&12 SRP OVFRCAST NW/$( 12 18 SOUTH AA rT rnY SltlNANG 
76 
77 

0'::J/14/91 
O!,/H/91 

11&12 
11&12 

Sf>P 
SOP 

OVE'RCAS I 
OVERCAST 

NW/Sl 
NW/SE 

12 10 
12- 18 

c.OUTtl 
SDIIJH 

BATTERY 
l:lAlltRY 

Sl1[NANG 
SHENANC 

78 OS/14/91 I 1&12 SflP UVERCAST N'o1/Sf 12-18 SOUIH BATH RY SHFNANG 
"/9 Oa/l~/!:11 11&12 5aP 0'/ERCAS f Nw/SE l?- IR SOllTri l:lA II tRY ~HtNAN\i 
80 05/ H/91 11&12 S3P OVERCO.ST NW/Sf t?- IH SOUIH bA I I tRY SlltNANG 
81 
b:.! 

05/ 1-l/'l 1 
OJ/ 14/~, 

11&12 
11& 12 

SilP 
::,ar 

OVERCAST 
OVERCAST 

N~/SL 
Nw/SF 

12- 18 
I?- IA 

SOUTH 
SOtlTd 

BATlERY 
BAI 1H?Y 

~HENANG 
SHl::NANG 

83 
R4 

05/14/91 
o:i/?:;/91 

11& 12 
11&12 

SRP 
SBP 

OVFRCASI 
CLEAR 

tJW/Sl 
5[ 

12 
10 

10 
15 

SOlJTd 
SOlJIH 

BATTERY 
HAlltKY 

SH[NANG 
SHtNANG 

0':5 0'5/22/'l• 11& 12 S:3P Cl t AR SL 10-1!., ::iUUTH £:.AITERY SHENANG 
86 O'::J/22/91 11& 12 SOP CLtAR SE 10- 15 sou,H HA 11 f-RY SHFNANG 

QI
I 

tn 
!!8 

0':l/:l:J/91 
o~/:tJ/~1 

I 1& 12 
11& 12 

51:lP 
5BP 

CltAR 
CLEAR 

s~ 
<;f 

15-20 
1!5-2C 

SOUTH 
SOIJ1 H 

l:lA 1 lERY 
l:lA 11 tRY 

SHENANG 
:i11Lr~ANG 

~ 

c..> 
CtlAl,/Cl- CUM 

HOLl l I ME CHG CHG CHG CHG STAND- TIM[ or MIIXIMUM 
l IOS ClVf:N OF HOl F Hot F HOLE liOL[ PF'[ tMfSS!ONS, OPACITY, 

OBS CFF NUMBtR PUSH /fl -~'] 11:J N4 CAP 5CCONDS % 

67 12:n 12.24 ,c 1'::J IC 5 1~l '>0 ,., 
68 1:.!:.t:.! 12.35 C 0 1G 5 ')5 10 
b9 1242 12: '::J2 20 b 5 5 35 70 35 
·10 12&:.! 13.01 10 b 5 15 10 H() J~ 
71 127:;> 1'.1 · 10 0 5 10 4':l 20 05 ·1~ 
1') 1134 13 .22 60 75 100 80 70 70 100 
1:1 1154 13·34 :, 0 ;; 1U 10 (.j~ 10 
14 ALI 114ti 11 :.!~ s 0 ,c 45 ,') ?O 45 
·1!, ALL 1168 I I 38 C 2':J :l() JO 2~ 
7~ -,-, Al I 

Al I 

1:·,:. 7 

1209 
11 
1 I 

lJ 
~:., 

0 
'() 

C 
5 

0 
·o 

() 

15 7() 

() 

'.l', 
0 

70 
16 All 1229 L' . ~·~ :, l:> ;, 30 10 G':l ::JO 
79 
f'O 

All 
Al I 

1:' :rn 
1::?J') 

1;.• 

12 
·Fi 
'=>'.J 

·s 
,o 

,c 
?C 

5 -~ 10 
:;~ 

60 
4!., 

I!.> 
55 

HI ALL 12':>9 13: OJ 5 10 10 1':J b 8() 15 
02 Al I I:.?<,'."! u '. 7 l ~) ,c '00 10C 60 70 100 
83 All 1102 13. 33 b() 20 35 80 90 80 90 
!l-1 

H~ 
12~/ 
1267 

1:i.:w 
13: 14 

:, 
15 

5 
15 

10 
5 

25 
10 

25 
25 

40.,., ;>5 
35 

86 () 1209 H:C4 0 0 O' 0 0 0 0 
87 121:i 1:1 : b:l 10 }::i 10 '5 2':l 55 25 
Rf! 122r1 13 .03 10 10 15 5 2':l 15 



C:JKc UVi-N I [JPS IIH· Hol!SS!UNS OH St ilVA I !U~.S 10 :,3 Tuesoc>y. M,H"::11 31, 1:l"":l ,., 
KIOC DEMONSTRATION PRO.JCCi DC Tl IL Cl ICM 'JHCL CORPOR/, TI ON 

SPAI/IWWS PO!Nl, MARYLAND 

PllSciJN<; 
WINO EMISS!ON 

OH'i~ IN~ W, w!NO SPEElJ Of)';;[;!VfR CONTROL 
GUS OAIE RATTERV TNTTTb.l c; wrATHFQ DIRECTION Ml'H LOCATION BACKGROUND SVSltM 

8!'.) O'i/?'.l/'11 11&12 ~BP Cl ~All SF 1!.;-:"0 SUUlrl BATTfRY SHFNANG 
90 05/23/91 11& 12 5!3P CLEAR SE: l!>-20 SOUTH i:lATltRY SHENANG 
91 05/:>'.l/91 111'.1:I SBP Cl ~AR SF 15-?0 SOUTH 6A1TERY SHENANG 
92 
!l'J 
94 
9!, 

OS/23/91 
U'J/:L:J/~1 
05/29/91 
(b/~9/!,!1 

11&12 
111>1:l 
1 I& 12 
11& 12 

SBP 
.:itlP 
SflP 
SBP 

Cl HR 
CLEAR 
<'.I FAl1 
CLEAR 

SF 
SE 
sr 
sr 

1!>-?0 
15 20 
1'i ?O 
15 20 

SOlll H 
SOUTII 
c;ou-H 
SOU~H 

BATTEflY 
BATTERY 
flATTFRv 
BATTERY 

SH[NANG 
';;i<CNANG 
ShEN,\NG 
SHlNANG 

96 C5/?9/9, 11P. I~ SR~ CIIAR Sf 15 -:1 0 '..>OU IH tlA I I tRY SHENANG 
q, 

98 
C1:J/?9/91 
05/:29/91 

1HI 17 
11&12 

Sl:11-' 
SBP 

CL~AR 
CLEAR 

St 
SE 

1~-?0 
1">-20 

SOUTH 
SOUfH 

fl/lTTERY 
tlAl HRY 

Sfl[NANG 
SHE:NANG 

99 C:5/29/91 i I& l'} ~.BP Cltllfl SL 10 :,HJ ~OlJitt i!AI llflY SH~NAN<i 
100 CS/29/')1 11&•2 SOP ClfAR SE 15-20 SOUTH BATltRY <;,•ENANG 
101 
10~ 

Q".;;/29/~1 
CS/2'J/-:l1 

11& 1 7 
11& '2 

SHP 
'.,HP 

CL(AR 
CLtAI{ 

SE: 
SE 

I', ~o 
''-1-20 

SOUltt 
SOUTH 

BAT IE.RY 
BATTFRY 

St•[NANG 
$MfNAN~ 

10'.l ,;:,/:l!l/91 11& ~ ~ SHI' CltAR SF 1~-20 SOIJTH BATTERY S1•£NANG 
Iv-I Ou/0·1/'J, 11& \ 2 SBP Cl fAfl NF lfi-20 :-OllTH BA1 TtRY ShtNANli 
1r,c: f:(;,'04/'l' 1 L~ ,;, •;u-' CLEAR Nl 1'.:> :w SOUIH l:lA 11 tRY SHENANG 
106 
107 

Co/04/9' 
C0/04/91 

11& ,2 
11&12 

50° 
'.>U-' 

CL[AR 
CltAI< 

NE 
Nt 

15-20 
1~ 20 

SOUIH 
SOUTH 

HA l lrRY 
BATTERY 

SHFNANG 
SHENANG 

106 C6/0·l/ll ~ 11& 12 Sf\:' CL[AR NE 15 20 ~OllTH DATTCRY SHtNAl,IG 

,, 
I 

10!:, 
110 

0(;/04/')1 
CG/04/91 

11& 12 
11& 12 

SB" 
saP 

CLEAR 
Cllt.R 

NE 
NL 

15-~!0 
1~ 2<.) 

SOUTH 
SUUIH 

HATftRY 
BATTERY 

<;HfNANG 
':,HFNANG 

"" "" CHARGING CUM. 
HOLE TlMf CHC CHG CH(; CtiG SIANO TIME OF MAXIMUM 
1 ms OVfN OF HOL F HOU: HOLc HULc P!Pt tM!S<;IONS, OPAC ITV. 

OBS Off NUMBER PUSH Hl 112 ll'J //4 CAP Sl-CONll5 ;(. 

!19 1235 13 12 10 15 10 1';) :J';) 80 35 
'lO 1245 13 :2C 20 1~ 5 ;J() 2b 4b :io 
91 12';)';) 1:J :'.H 2:J 15 5 ?5 50 95 so 
92 11:,-; 1:i · ',9 1!, 50 30 25 15 50 50 
9:1 1 14 l 14 .(Yt 10 B5 80 4() SIU 70 90 
94 1127 14. t.1 10 5 20 30 30 70 30 
9b 1141 14: \1] 80 80 !10 !10 40 €0 ao 
96 1 IG7 15:C6 25 50 70 90 50 80 9:> 
'l7 
r1s 

1?07 
1:. 17 

1~· n 
15: JC 

10 
"/0 

5 
·10 

10 
75 

10 
tl() 

25 
,oo 

3b 
50 

2~ 
100 

99 ,rn 1!,· :ir '{)() 60 40 '.10 ·,o 70 100 
1UO 12r. 7 15·4R 10 5 10 10 40 10 
101 1;'f\7 15:'i9 10 10 10 10 ..:i ~) l':.i •t!J 
102 l'.:09 16 1J 30 5 10 1:, 65 80 65 
10:l 1~29 16: 22 15 10 10 i, :l'i }':, 3!, 
1(),1 

105 
11:J:C, 
1153 

11: 40 
l:i Ofi 

\O{) 

l"i 
70 

':, 
80 

h 
AO 
1'> 

,oc 
40 

95 
40 

1()0 
40 

106 1233 12:42 15 10 5 5 35 50 35 
107 1'4:1 I? 5'.l 5 10 5 ·o :l~ 4!., 2!:l 
108 1263 13.CG 20 JC 10 :25 45 95 45 
109 1205 1:1. HI 20 70 ~u ti() 100 ,180 100 
1 lU 

·~ 1~ 13: 42 30 70 85 100 :15 ::JO 100 



6 COl<E OVFN TOPSIDE Fllll SSION5 U!::l5EINAT IONS 10:53 Tuesaay. March 31. 1992 
l<l{)C IJfMONSTRATlflN PROJlCl Ill IHI f.HfM SIEH CORPORATION 

SPARROWS POI'H. MARI'! AND 

l'U511ING 

OBSERVERS WINO 
WINO 
sr-Ho OPC:,1-RVi I~ 

EM! SSION 
CONTROL 

OBS DAie llA fTFRY TII.ITIAIS WtATHHl OHIFCT!mJ MPH LOCATION OACKGROUND 5Y5HII' 

111 
112 
113 

06/()~/91 
06/04/91 
06/04/91 

11!!.1:> 
11& 12 
11& 12 

$P.P 
SBP 
SBP 

CL(AR 
CLCAR 
CLEAR 

NI 
NE 
NE 

1~1-:.tO 

tfi·20 
15 20 

SOUIH 
SOUTH 
SOLJTII 

HA II HlY 
HA I! e!H' 
RATTFRY 

SHEN/lNG 
SHfNANG 
SHENANG 

114 Ob/ 1:1/91 11&12 R~A CLEAR Nf ?O TCPSIDE CLEAR SHFNANG 
11:, 
116 
,n 

06/ 13/91 
06/13/91 
06/13/!'11 

11& 1:> 
11& 1~ 
11&12 

RtA 
Rt A 
RfA 

Ct EAR 
Cl tAR 
CLEAR 

NE 
NE 
NC 

20 
20 
20 

TOPSIDE 
TOPS IOE 
JCPSIDE. 

Ct[AR 
CLEAR 
CLEAR 

SIIENANG 
:;ttLNANti 
SHf.NANG 

118 
119 
120 
121 

06/13/91 
(Jb/13/91 
Ob/1'.l/9t 
OG/ 13/91 

11&1:2 
It& 12 
111!. I/ 
11& 12 

R[A 
RrA 
RFA 
REA 

C:LlAR 
C!F4R 
c.t f AR 
ClfAR 

Nt. 
NE 
Nt 
NE 

20 
20 
20 
20 

TOPSIDE 
ror51oc 
TOPS IOE 
T'.JP~,JllE 

CLEAR 
CLC:AR 
CL[AR 
CLEAR 

Sll[NANG 
Sfl(NANG 
SltENANG 
SHeNANti 

122 
1:•:i 
1:24 

06/ 1'.l/9 I 
~Jr./ t:J/!'l I 
()6/ 11<./91 

I 1& 12 
It/ 1? 
1 l / 1 :) 

R[ ,, 

REA 
<;;PP 

Cl fAR 
CLE,IR 
llA IN 

NC 
N[ 
[A:, I 

:10 
:20 
,:; 1U 

1~1-'Sll>f 
TOPS ID[ 
~\.JUTH 

Cl tAR 
ClfAR 
DA.Tl C:l<I' 

<;Ht NANG 
SHt:NA'IICi 
51tlNANG 

•):j 

'/13 
; ? 7 

Of..; 18/91 
06/ 18/9 I 
01'./ 18/'11 

11 / 1 ;, 
I 1 / 12 
1 1 / 12 

SRP 
SBP 
!i13P 

RAIN 
RAlN 
RAIN 

~ASI 
f ,\ST 
(,>$ I 

13- 18 
IJ IB 
1:; 1B 

s:::uIH 
s:;UIH 
SCUIH 

BATTFR\f 
llAIJeRV 
BATT FRY 

SHEN/ING 
SHtNANG 
SH~NANG 

1?B 
12:3 

:)f":/ 18/91 
,)G/ 18/91 

I 1 / 12 
11/ ,:, 

Sl::iP 
SRP 

RAIN 
RAIN 

[ASJ 
tASI 

13 18 
13- 18 

SOUTH 
SOUIH 

RAT1HI< 
RATTFR\f 

<;HFNANG 
SHE NANG 

1:iu 0•-·/ l(s/'.)I 11 / 1, ~GP l<IAlN LA:,I I :t - 1tl S:::UIH BATTFRV SHFNANG 

D:I 
I... 

1J• 
132 

OG/18/91 
06/18/91 

1 t/ 12 
11/ 12 

SBF-' 
SBP 

<lAIN 
RAIN 

FAST 
fAST 

13- Ill 
13- IA 

<:ClJIH 
SC.JTH 

HA I IF!U 

BA I HRV 
SIIENANG 
SHENANG 

"' C'HARG!Ni; <:UM. 
HOLi TI Mt CttG CHG Cl1G CIIG ',IANIJ- HME OF MA.<lMuM 
LIDS OV[N OF HOLE llULt HUI~ HOU: PIPC. IMl5SIONS. OPACITY, 

OB:; orr NUMDl:R f'U511 H 1 ,n H:3 .1/•1 CAP ',~CONllS i(. 

f 11 l:>25 13 58 100 65 6!:> a~ 6!:> 80 100 
112 
11:1 

1235 
1745 

14. 10 
14 ·?O 

80 
5 

100 
5 

10;J 
10 

WO 
5 

8!:> 
1~ 

i'"J 
80 

100 
I!:> 

114 1271 11 . 30 70 2() 
11':J 11:J!:, 11 4:! 110 15 
116 1153 1 f 5A 75 J 
1 t7 1213 12: 13 119 ?:J 
118 1?23 12 -15 122 :m 
~ 1 ~-
120 

1r;:1 
12-1:J 

1:> 
1J 

~.~}
:M 

• 1R 

87 
35 
IC 

'2 1 I .!DJ LI 11 1~(:, 55 
•:>) ,, 15 n -H: 1 2' 20 
j~] 

1:1 I 
122!:> 
12!>H 

14 
11 

07 
18 r, 'O C, 10 20 

: 12 
00 

15 
:t!J 

\?S t~1hH 11 :IR ... 5 15 10 40 7':, 10 
126 
127 

1255 
I LJ'.:i 

1:7 
1:/ 

00 
:ti 

!, 

:1u 
0 

JO 
a 

!JO 
2C 
·ro 

10 
3!, 

45 
75 

2() 
70 

12a IH,:l 1:> 40 1!:> 10 30 10 10 40 30 
1,9 1?01 12 57 5 5 I!:> 0 0 25 1!:> 
130 1211 13 30 '.J 15 15 2C 0 40 20 
131 1n, 1J Js! 10 1~ 10 tO ?O 115 20 
1J2 1231 14 ;JO J J IO TO 30 50 70 



7 COKE OVtN TOPSIDE EMISSIONS OBSERVATIONS 10 b:i Tuesday, Maren 31. 1992 
KlllC Ot~(;NS TIIA TI QI', i'ROJtC r Ul IIIUliLM STELL CUKf'UkA f l UN 

Sl'Al-lRUW!> POINI, MAIUlA'Jn 

l"tlStr!NG 
w:ND FMISSION 

OOCj OATL o,TnRY 
OUSLl<VLW:, 
lNlT IALS W!:AfH~I< 

WIND 
lllRfCTION 

SPEED 
MPH 

OUSlR\/[R 
l 01.AT!ON 13AC.<GIWUND 

CONTROL 
SY::,H.M 

1:i:J 
134 

Oli/lH/91 
01/02/91 

11/ 12 
11 / I 7 

SBP 
SRP 

RAIN 
OVERCAST 

FAST 
SE 

L,;! 

10 
1IJ 
15 

::,UU'.d 
50-,lrl 

HA If tllV 
l:lA r n1<v 

SHtNANG 
SH~NANG 

135 
136 

07/02/91 
07/02/91 

11/ 12 
1 t/ 1? 

SRP 
$RP 

OVcRCAS I 
OVERCAST 

SL 
St 

10 15 
10- t!l 

SOUTH 
SOUTH 

UAJTERY 
BATTER't' 

SHfNANI; 
SIIENANG 

137 07/0.2/91 11/ 1.2 SBP OVFRCAST 5~ 10-1:, SOUTH RA TTERY SHENANG 
l3R 07/0~/9I 11/ 12 $BP OVERCAST SL 10-1:, SUUlrl HA TTFRY SHENANG 
l:l~ Q7/0?/q1 11/ 12 Sl3P OVtH~AST SI: I() · 15 SOc.ltl f-\Af !FRY SHENANG 
140 07/02/91 11/ 12 51:!P UVU~CASI SI- 10- 15 SOUTH BATTERY SHENANG 
141 
142 
143 

()! /0".1/91 
07 Jo:• /9 1 
07/02/91 

t f/ 12 
1 I/ I? 
11/17 

SHP 
~Rf' 
SRP 

OVFRCllST 
OV[RCAST 
UVtRCAST 

SE 
sr 
SE 

IQ 15 
10-t~ 
10- 15 

50Ultl 
SOUIH 
SO.il •1 

UA l I lR't' 
l:!All~RY 
UA f HRV 

SHt:NANG 
C.HFNAN(: 
SHFNANG 

14"' 
14'i 

07/09/n, 
07/0')/')1 

11/ 12 
11/ 12 

so~ 
SDP 

<.;LLA>< 
CLEAR 

Ni. 
Ni.I 

1~; ?O 
I~ -:10 

SQ.., T•i 

SOL T>1 
OATT[R't 
RATTER¥ 

SHfNI\NG 

SHCNANG 
146 C7/0:3/91 1 I/ 12 5llf' CU:AI< N'ol 1:> :in ';IJlJIH BAITER't SHl:NANG 
I~/ CI/O~·J/~ 1 1 1 / 12 SBP CL~AR >J'w 13 20 {.,)OLJIH HA,TfRY $HENANG 
I.Ill CI/U~/"d 1 11 / 12 SHP CLU.I~ N:.. 15-20 SOUTII BATII RY SHtNANG 
H~ 
1:,0 

()//():,,/~ l 
C:7/09/91 

11/ t;J 
11/ 12 

,HP 
':>BP 

Cl tAR 
t:l t"A=l. 

Nill 
N,1 

1!;-20 
1:, 20 

50:. T1I 
'.iUUlll 

llATIU<Y 
BA TT FRY 

::OHlNAN(i 
SHFNANG 

1:,1 C7/09/91 11/ 12 SRP CU.AR N,i 15 ·?O <;QUTH AATIER't SHlNANG 

tp 
I•"' 

152 
·~3 
15•1 

07/09/91 
O'fl0':1/91 
07/18/31 

ClfARGING 

11 / 12 
1 1/ 12 
11/ 12 

:,Llf' 
SBf' 
SAP 

CLtAR 
Cl FAR 
CLEAR 

Nili 
Nw 
SW 

15-20 
IS 20 
10 15 

SOUTH 
50UJH 
50Ufri 

CUM 

BATTER'/ 
LIA l 11:l<Y 
BAT l~R'I 

SH[NANG 
SHtNANG 
CHlMICO 

H0lt I IML CtlG CHG CHG CIIG SfANU- I !Mt OF MAXHIUM 
l IDS IJ\/i-'11 OF HOLE HOLE IIOLE HOL[ PIPE f Ml SS TONS, 0PACllY, 

01:lS llF F NUMl:!lR l'l/SH Ill 112 113 //4 CAP SECONDS '/4 

133 1,.11 14: :>O ::>O 15 15 60 50 70 60 
134 ALL 1231 14: 39 0 () ts::. 85 8!:> 70 85 
135 ALL 12,11 15:01 \\., H, ltl 1:, :10 15 
136 ALL 1251 Hi. 10 1:, 45 4~ ... ~ 45 35 45 
137 ALL 1:'61 15 · 17 70 70 10 '/0 65 70 
138 All 1271 15.22 100 100 100 100 !:,O 100 
13!) ALL 1125 15:52 IOO ,co 100 100 l(>(J 55 100 
140 AL,. 1154 hi.11 IOO ,co 100 IOO 100 75 100 
I.JI AL- '16.' 16 :20 20 ;>() :,o :•o :;o 25 20 
142 Al L '2'3 1G ·35 35 35 35 35 35 3:, 3:> 
1,1:, 

1·1·1 
ML 
J 

':?}] 

1135 
16 
11 

•1 I 
:l~, 

:i~ 25 
/;", 

.15 
(,5 

2:, 
C5 

25 
cs 

:10 
85 

2:, 
b!J 

I ,~t () '1~J 11 ~6 ?O 15 :.10 
q;,, :1 1226 12 10 10() 100 ,oo 1·::o 110 100 
1•1'1 J 1:l:Hi I;> 46 $5 0~ 65 OS 110 85 
l4tl 
14~ 

J 
2 

1746 
1208 

I? 54 
13: 13 

15 15 
5 

·15 
5 

0 20 
10 

1:, 
\., 

1:JO 1 t:>78 1'.I · :>7 7~ 75 1;0 ·;~ 
1~1 
152 

] 

] 

173/l 
l 748 

1:i 
1:1 

4:; 
!12 

45 
40 

45 
40 

45 
40 

·Hi 40 
30 

4!, 
40 

153 ALL 1258 14 02 100 100 100 IOO 100 50 100 
1!,4 ll.1 t 1151 11 .22 25 2:> :.1:, :!~ ~!., 45 25 



8 COKE GVFN TIIPSIDF FMI SS JONS OBSH,VATICNS 10:53 Tuesday. II.arch 3 I. 1992 
KIDC r,rMONS TRAT JON f'ROJECT - BC TIILCHCM SHCL CORPORATION 

SPARROWS POINI. MAIHLANU 

Pu SIU NG 
WII\D lMI SSlON 

08SERVERS WIND SPtHJ OlbH~Vtll CCNI !?DI 
OBS OAlt Bf,I ILIH lNlllAL::i WtAIHl:ll LJIRECTION MPH l OCATION BACKGRG;JNO 'SYSTrM 

155 07/18/91 1 1/ 1 ::> SOP Cl [AR SW 1(J- 1~ SUlJIII liA 11 tf<Y Cril:MICO 
15b O"l/18/91 11/1:.! Sl:ll' Cl t-Af< SW 10-15 SOUTH BATTERY CHCMICO 
157 0'//18/91 11/ 12 '>l:ll' Cl FAR SW 10- 15 SOUTH 8A1 TfRY CHl:.MICO 
1~8 07/18/91 I I/ 12 SBP Cl f AR SW ,c 15 50...JTH llA T TERY CIICMI CO 
159 07/18/91 I I/ I? SBP Cl[lR SW 10 15 ':,Ollltl BAT I FRY CHEMICO 
100 0'//18/91 11/12 SBP CLC'IR SW 10 1:, SOUlli Bt.f I f:RY CHFMJCO 
161 07/18/91 11/ 12 SBP Cl EAR SW 10-1:, SOUIH HAI lf-1,Y Cll~MI CO 
16:l 01/113/91 11/ 12 SBP CLEAR SW 10- 15 SCtJTH BATTERY CHCMICO 
163 01/18/91 11/ 12 SRP Cl t-Afl 5W 10-15 SCUlH BATHRY CHEM I CO 
164 O'l/:.>!,/91 11 / 1:? SBP RAJII, SW s 1\) :;ou11I U/111 LRY SltlNANG 
165 
166 

07/?'>/'ll 
Oi /?5/9 I 

11/ 12 
1 I/ 12 

SAP 
SBP 

RA It. 
Rt.IN 

SW 
';;W 

!, 

5 
10 
HJ 

:;ou1H 
::iOUIH 

l:lA 111:f/Y 
l:lAfftRY 

SH~NANG 
SHfNANG 

lf.7 07/?'>/"11 1 I/ 12 Sl:lP RIIIN SW ·~- 10 SUUIH BATTERY SllfNANG 
168 
H,~ 

07/25/cl1 
l) I/ J.'.J/ '.) 1 

11 / 12 
l 1 / 14: 

SBP 
·~uP 

RAIN 
~AH, 

Sir/ 
SW 

':,-10 
!.J- 10 

SULJIH 
SCUTH 

RAllFRY 
RATTFRY 

SHFNANG 
SHFNAN:: 

170 
n1 
1·1;, 

0·1 /?~i~ 1 

07/2!:ii91 
o·, / :.>!.1/~) 1 

I I/ 1:? 
11/1:i 
I 1/ 12 

SBP 
SAP 
Sci' 

RA IN 
RA IIJ 
RAIN 

~w 
SW 
SW 

5- 1() 

5- 10 
':, h) 

<;(;lJIH 
SCUTH 
:iuUIH 

l:lA 11 ERY 
BATTERY 
OATTl:RY 

Sll[Nt.NG 
SHENANG 
attlNANLi 

173 ()7 /15/91 11/17 Si3P i'AIN SW 5 10 50LJ1H BATTERY SHENANG 
174,-,~ 07 /'.lOi!l I 

Ql/'Jl.)/~1 
11/ 12 
11/1:.t 

SUP 
SBP 

OVERCAST 
OVERCAST 

SI: 
SC 

10-1:i 
10 15 

C.OUfH 
S~LJTH 

l:lAIHRY 
HATlfRY 

CHfMICO 
(ltFMl<.rl 

a, 176 07/30/91 11/ 12 SRP OVFR<.4ST SE 1(l- 15 SOUTH BAIHflY LHlMIC:O 
I•-.J LrlllllGING 

HOL( 
LIOS OVLN 

TIME 
01 

CHG 
ltULL 

CHG 
HOLt 

CIIG 
HULl 

CHG 
HOLt 

STAND 
PIPI: 

<.IJM 
TIME OF 

EMlSSIOr-..S, 
MAXIMUM 
OPAC ITV. 

CB':> OFF NUMBER PUSH 1"1 112 /13 lf4 1'.4P SFCONOS ¾ 

15~ Al I , 1:,j;J 11.·M 'JU :JG :JO 3C 30 75 :io 
1'56 
lti7 

ALL 
All 

1153 
1 ~)2:l 

11 · 54 
,2,·:n 

20 
25 

70 
25 

70 
25 

20 
25 

20 
25 

20 
15 

20 
2:, 

t5a AIL 1262 13: IG S!\ 55 55 55 55 15 b!J 
l~:,9 AI.L 1272 13 24 45 45 45 45 45 90 4!:i 
160 Al I 1:;,4:;, 13 :,8 35 3'> 35 35 J';.) ~o 35 
161 ALL 1214 14 oc 80 80 80 80 80 35 P,() 

162 All 1:.124 14 2:2 15 15 15 1!:i 1b 25 15 
11.,J IILL 1234 14 3 I 40 -10 40 ·lC 40 ,O 40 
164 ALL 1153 11 ~~ JO JO 30 '.JO 30 25 30 
165 ALL 11!,1 12 :;:, 1[Xl '00 100 100 100 90 100 
Hifj 0 , ., .l ~J 12 ·11 0 0 0 0 JO 4C 30 
1C7 All 1242 12 5-l 25 25 75 ?:, 30 n, 
H:iB All 12G2 1J ():! :LO .20 :20 20 20 35 20 
1G9 
170 

3 
IILL 

1272 
, , J':J 

13 
1:.1 

1!:i 
34 100 

1!:i 
ICO 

1b 
100 

,r::; 
100 

I~ 
100 

.is 

..o 
15 

100 
17 I All 1 168 t:l 47 fl5 'l5 q!, 9:, 9!:i !J'a 9\J 
172 ALL 1214 14 01 15 15 15 15 20 15 
173 ALL 1224 14 .07 55 :>~ :,!, ~~ !Jf) ~o 55 
17,1 1 11:)1 11 :.HJ 20 :;,o 35 20 
175 3 113!:i 11 4!, :m 30 30 43 30 
176 0 115'.l 12 02 0 0 0 



COKF OVtN IUP'.,IOL tMl'.,'.,IUNS :.Jl:l'.:itllVA f ION5 10::,'.I TU~ttday. March '.ll. 1~97 ') 

K!UL ULMUNS.TRI\TION PROclECT - BtJHLEr1~M 5l rH CORPORATION 
SPARROWS POINT. MARYi ANO 

l'USHiNG 
w:tJD FMISSION 

OBSH?VERS WINO SP~H) OBSERVER CONTROL 
ORS OATF RATltR'I INITIALS WEATHCR OlRECTIGN Ml'I< LOCATION BACKGROUNII '.~VSll:M 

177 0·1 I :io/i11 11/ 12 SBP 0Vi:RCA5T SE 10 lb ·,uc11H l:lAT I !:;I.¥ t:HU4ICO 
1'/ll tJ'l/30/91 11/ I~ StlP OVERCAST St 10- t:, SOUTH BATH RY r.lffMICO 
n~ 
180 

01/:m/91 
07/30/91 

11/12 
II i 12 

SBP 
SAP 

OVERCASJ 
0VFl1C:A<;T 

SE 
SF 

10- I!'> 
10 lb 

SOlll H 
SJUTI I 

BAI aRY 
OAfTCRY 

CHEMICO 
CtiCM!CO 

181 07/30/:l I 11/ 17 SBP OVCRCAST 5[ 10 15 SOUIH BA I HRY CHf:MTCO 
182 07/30/91 11 / 12 SBP OVlRCASI 5E 10 1:i '.>UU 111 BATTERY CHEMJCO 
lll:l O"i/30/91 11 / 1:i '.,lll' OVLRCAST 5E: 10- 15 SOUTH HAI l I RY CH~MIC.0 
l!l-1 
Ill'::> 

Crl/'.11/91 
,n/;J1/91 

1 1 , / 12 
11 / 12 

GW 
GW 

OVFRC:A<;T 
OVfRCAST 

<;F 
SE 

:,- 1:) 
5- 10 

TJPS WE 
T:-JPS !OE 

Cl t'.AR 
Cl EAi< 

Sll[N,\NG 
'.ii IL NANG 

186 
1A7 

07/31/31 
07 /'.l 1/'l 1 

1 I/ I? 
11 / 12 

GW 
GW 

OVHKA',I 
OVCRCAST 

~,E 
sr 

5 
5 

10 
1() 

101'$ ID[ 
TOP<;Jlle 

CLEAR 
Cl r AR 

St1[NANG 
SHtNANG 

168 07/31191 11 / 12 GW UVlRCA'.,I ':,( 5 10 IUP'.:i!Ut CLEAR SH~NANr. 
Ill'-! 

190 
D'/ /-.;' /';11 
07/Js/')1 

11 / 1:.t 

1 ~ / 12 
l<l t. 
fltA 

OC/CLEAP 
OC/ClFAR 

SI 
SE 

1C 

1C 
SOUTH 
SOUTII 

H.\ 111 flY 
BATTERY 

':,HfNANG 
SHENANG 

I'll ::n;:J · /-11 1 i / 12 REA OC/Cl.[AR SF JO SUU!tl BATIE RY 511CNANu 
IY:l 07/Jl/'J1 11/ 12 J;[A OC/Cl UR SL 11) '.,OU!tl llAl IUlY SHHJA~G 
193 
1Y4 

07/'.l1/91 
<JI I :J, /::J 1 

11 / 12 
"I 12 

RCA 
'.;BP 

QC/CLEAR 
UC/Clll\R 

SE 
SL 

•O 
~- \0 

SOUIH 
SOL,TH 

HA II HlY 
RATH RY 

SHFNANG 
SHFNANG 

195 07/31/91 1 l /I:> SRP OC/CL[AR sr '>-10 SOL,'11 P.ATHRY SHENANG 
19f; 07/31./91 11 / 12 ~BP OC/CLtAR :,t 5- 10 SOLTII Ot,TTERY SHENANG 
197 07/31/91 11/ 12 SI.IP 01.:/LL(AR 5[ '::> 10 ':;OlJTtt BAT TE:RY SftlNANG 

tp
I... 198 07/31/91 11 / 12 SBP OC/ClEAR SF !'t- lO SDUJH BATTERY SHENANG 

Cl) C-IARGING r.llM 
Hill t T IMF CHG CHG CHG CH(; SIANO- TIME OF MAXIMUM 
LIDS O'vEN OF HOLE HOLE IIOLl IIOL[ PIPE CMl5SIONS. OPAC!l'f. 

Otl~ OFF NUMl>tii µi.,SH 111 1'2 1'3 #4 CAP SFCONOS o/, 

1r, ALL 1 l 1d 12 19 7'o 'f'J 75 75 n, 1b:J '/'.J 
178 ALL 123:.> 12 :.,-1 1:0 15 15 15 15 :;,5 15 
179 3 1242 13 25 30 30 '.lO :io 45 30 
180 All 1222 I :l : :39 100 100 100 100 100 1\0 10() 

IA 1 ALL 1262 13:SG 80 80 80 llO BO 51 80 
1A:> Al I 1?'/'} 14:0'/ 20 20 20 20 20 41 :!O 
1B3 1 1214 14:22 3~ :Jt, :n 35 
164 ALL nn 13. :JI ;;:, 95 95 9!', 9~ 50 CJ5 
lb::. All 12)2 13 5~ :) 1:., 1'.J 15 1b 1S 15 
186 All 12 I) 11 18 1!5 15 IS 1<; 1<; J~ 1~ 
1E7 3 1262 14 2t 1', '" 15 15 27 I!> 
lbO ALL I ~, 7 ~"> 1·1 ·10 I~ 1:., 1:., I:> 1 ', :,!; 15 
IF~) ALL 1~22 I J :11 J:) :)0 9() 'l() 'l() :12 90 
190 Al I 1:}]? 1:i ·','.' cl IS 15 15 15 46 15 
1!~ : Al. ,2~2 14, l!J 4f1 4°' 45 4'o 4:0 20 4':J 
t9:2 :1 12G2 14 '.:(, 1'o 1:., 1:0 15 22 15 
19'.l ALL 1212 14 40 20 20 io ;>D :10 ~~ 20 
194 
19~ 

AL: 
Al, 

1222 
1232 

1'.I :; 1 
I J ·~'.i 

90 
0 

9c> 
15 

90 
15 

90,., CJO 
1 r, 

52 
45 

DO 
15 

19b 
197 

All 
'.l 

12•121,n, 1-1 
14 

Iii 
~6 

20 2:) 
15 

20 
15 

20 
1 ~\ 

20 
15 

40 
25 

20 
1'::> 

198 AL. 1272 14 :40 15 15 15 15 15 585 1'o 



COl<I: OVt:N I OPS IDE F~ISSIONS ousrRVATIONS 10:53 Tue!iday, March :J1, 1~92 ,o 
l<IDC OFMONSTRA TTON PROJECT - BETHLEHEM STEEL CORPORAT iON 

SPARROW$ f'OI11,T, MARYLAND 

PUSHING 
WINO fMl',;SlllN 

ur,s u:.1 L llAI I H<Y 
CBSERVtl<~ 
!NI 1 IALS Wl:A I Hi:.R 

wl'\ID 
ll!Rl:Cl ION 

SPFFO 
MPH 

:JBSERII[ R 
LOCATION BACl<GROUND 

CONTl101. 
SYS HM 

199 OB/Ub/91 11/12 !:>UP CLEAR N\oi/S[ O· 15 SUUTH RATTFRY SlllNANli 
200 08/06/91 11 / 12 SBP CLEAR Nw/5[ 0 '15 SOUTH BATTfRV i<IDC. 
201 011/06/9! 11 / 12 SBP CU.AR NW/SE 0- 15 SOUTH llATTERY SHFNANG 
202 08/0(,/91 11 / 12 Sl:lP CLtAl-l NW/SI: 0-1~ SUUIH BATTERY SHH~ANG 
20:.J OU/06/~1 11 / 1:l Sllf' CLLMl NW/SE o- ,~, SOUTH BAITFRY SHENANG 
204 08/06/91 11 / 12 Sl3P Cl l:AR NW/<.f 0- 15 5011TH RATHflY SIIENANG 
205 
?Oh 

OU/Ov/111 
08/06/91 

11/12 
11 / 12 

SUP 
SBP 

CLEAR 
CLEAR 

N\oi/Sf 
NW/S[ 

0-15 
O· '5 

SO,JTH 
SOtJTH 

RA TH R'( 
BATTFRY 

SHtNAN<i 
SIii NANG 

',/.0"/ 
:.!08 
209 

08/06/91 
08/0ti/9 l 
(.)8/, 'J/':t 1 

11/1:.! 
11./ 12 
I 1 / 12 

SBP 
SBP 
SllP 

CU:AR 
CLEAR 
OVERCA<;T 

Nw/SE 
NW/SE 
SOlJTH 

0 15 
o- 15 
. ()- 1!\ 

SOUTH 
SOLliH 
<,n,JTH 

BATTERY 
llA 11 FRY 
Rf, TTfRY 

SHFNANG 
SHENANG 
-<roe 

210 08/1'.l/91 11 / 12 SRP OVFRCA<;T SOIITH 10-1'> 5011TH flATTERY CIICMICO 
:C:11 01:S/ 1J/9 I 11 / 1~ Slll' UVt:~CASf SCUIH 10-15 SOU'I! BATlfRY KIOC 
:> IL 
:.!1'.l 
:.t I_. 

08/ 1 '.l/91 
08 / 1'.l/:l 1 
()ij/ • J 19. 

11 / 12 

11 / 12 
11 / 1:l 

SBP 
Sl:lP 
Sl:IP 

OV~RCAST 
OVERCAST 
OV,~CA<;T 

SOLJ'II 
scu·11 
S~l)TII 

·o 1S 
10- IS 
10- 15 

50.JTII 
SOUlll 
so,1111 

BATTflH 
Bt,THRY 
RATTER'{ 

!':Ill MJCO 

CHEMICO 
Clt[MJCO 

21':., 
?16 

Oll/13/q1 
08/13/91 

11 / f 2 
11 / 12 

SRP 
SBP 

OVl:RCA51 
OVrRCA';f 

<;CJJTH 
5011:H 

11)- 1 '> 
10-1!:> 

~n.J:H 
SULITH 

Bl. I HRY 
llAITlRY 

C.H[MICO 
CHEMICO 

2 1 7 O0/~J/9', 11 / 12 SBP OVERCAST s:.:un, 10- 15 SOUTH BAIHlh C'IIIMTCO 
?UI 08/ 1J/91 11/ 12 Sl:lP OVl:IKt.S f SOUTH 10 15 SOUTH BATTERY CHFMICO 

Ill
I... 

:./19 
:120 

OB/:LU/H1 
08/20/91 

11/ 1l 
11/1:l 

Sl:lf' 
SBP 

UVc~CASI 
OVFRCAST 

NUR!H 
NORTH 

~- ·o 
5- ,o 

SOUTH 
SOUTH 

BA Tl Ell't 
BATTERY 

CHEMJCO 
Cl ff Ml CO 

"' CtMRGINli CUM 
HOLE TIME CHG CHG Crl~ CHG STAND T:MF OF ~111xrnuM 
LIDS ovrn OF HOLE HOLE HOLE HOLE PIPE EMISSION$, OPACITY, 

OH~ OFF Nl:MFlFR PUSH #1 #2 ,.3 114 CAP $(CCNDS ¾ 

19~ Al- 11:H, 11 :30 33 ttJO 
:JOO All 11!>1 11 :50 155 100 
201 All 1217 12. t!J 38 35 
202 ALL 11'.:>J 1:.i -~~ 52 15 
203 ALL 1237 12: ':,2 65 t<)O 

204 ALL 1247 13 1:l 37 25 
205 ALL 12:,1 13:24 29 h5 
20G ALL 1209 13:47 :,ii 15 
20'/ ALL 1?]9 13:!,':, 42 100 
208 All r:>4Cl 14 ()'.) n :l:J 
20'1 ALL 1148 I I: 29 6~ C)(l 
;, to Al l t 1:Ei 11 ; 4'/ 43 •oo 
;;>It Al, 11:d 1:;: ·OO 72 100 
212 ALL 1218 I~. 1C) 13 1!> 
') 13 ALL 1153 11. :28 30 35 
21.J ALL 12G7 l:i. 37 '12 40 
215 ALL 1258 12,59 ~B 60 
216 ALL 12GO l;J :29 1()~) 30 
217 ALL 1238 13:43 40 C)Q 
2 1ll ALL 1201 14 :U!l 26 25 
219 3 114tl 12. ~ 1 u 27 20 
no 3 !1!,1 12- •I I 0 62 30 



COKL OVEN lOi'S ILJl EMIS">IONS OBSfRVA TIO~<, 10·5:l luc:.,IJ,:ty, Mar-ct1 31, W!l2 ,, 
KILJC m "ICN~TRAT lllN ~RO,IECT - flflHIFHFM STFFI COllf'ORAT!ON 

SPARROWS POINT, MAR~IAND 

PUStl!M, 
WIND ~M1SSJUN 

DflSFRVrRS WINO SPEEC OBSERVLR CONTROL 
OBS DATE llA II lR'i INITI.At S WFATltfR DIRECTION MPH I OCAI ION BACKGIWUNO SYSTl:M 

'.:l:•1 
?n 
1]:1 

224 

oe1201n1 
08/20/91 
08/10/'JI 
08/20/91 

11/ 12 
11/ 12 
11/1] 
11/12 

SOP 
ser 
SOP 
SflP 

OVLRCA5T 
OVERCAST 
UVUICA:,I 
OVcRCASI 

NDRTII 
NORTl1 
NllRIII 
NORIH 

:, 10 
:, IQ 
:,-10 

:J-1~ 

SOlll 11 
'.:,OUTH 
~Oil Iii 
~OUIH 

BATTl'RY 
BAI l~RY 
BATT[R'r' 
flATTFRY 

Cl-t~MlC:D 
CHHHCO 
CHEMICO 
CHl'MICO 

225 
226 

08/20/91 
08/20/91 

11/12 
11/ 12 

SBP 
SbP 

0\/tRCASf 
llVtRCAST 

NORIH 
NORTH 

:,- l:J 
5- 10 

SOUIH 
SOUTH 

BATT FRY 
l'!AIIHl'i 

CHFMif.O 
CHfMJCIJ 

227 08/20/91 11/ 12 SllP OVFRCAST NORIH 'i-10 SOIITH BATTERY CIIOHCO 
228 
nY 
,:io 
231 
:>:n 
~:n 
:l:f4 

0&/20/91 
08/ ;>'//91 
OR/27/9 I 
08/27/91 
OA/ :>7 /fl I 
08/27/91 
()R/:)'l/!'ll 

11/ 12 
Iii I~ 

1 Ii 12 
11/ 1, 
11/ 1 ~ 

l1i12 
11/ 1? 

SHI' 
SP.P 
$1lP 
~BP 
~hP 

S8P 
~BP 

OVERCAST 
OVF f?CAST 
OVERCAST 
Q,ifRCA'.:il 
OVLRCAST 
OVC:RCASl 
0\/lRCO.ST 

N(JRIH 
Sc 
SE 
SE 
5l 
S[ 
!.)l 

5-10 
3 10 
5- 1:) 

~ · 10 

" 1:) 
5 1:) 
:, \{) 

SOUIH 
~10Ulll 
':,OUTH 
':,OUIH 
~OUIH 
SOUTH 
5UUIH 

BATTER¥ 
OA 11 I l<Y 
llAIHRY 
llATTERY 
IJA 11 ERY 
BATTERY 
llA 11 ~ l<Y 

Ctl[MICC1 
CHtMlCU 
Cll[M!CO 
CHEMTCO 
CHFMJCO 
CHEMrr.n 
CH~MJCU 

23;; OB/27/91 11/ 12 SOP OVUICA:,I St :,-10 ~OUIH BATTERY rHrMrco 
23G 
2'J! 

08/27/91 
08/27/91 

11/ 12 
11/ 12 

'.,l:!I' 
SllP 

0\/tRCASI 
OVERCAST 

SE 
<;f 

5-10 
~'i- 10 

SOUTH 
SIJIITti 

BATTERY 
BATHRY 

Cll[MICO 
CHlM!CO 

73il 
?)fl 

OA/?7 /91 
o~~/04/!3 t 

11/ 12 
I 1/ 12 

SBP 
SEH' 

OVEJ.?CASI 
0\/ERCAST 

SE 
SOUTII 

5· 1:) 
1c, :.!.u 

SOUTH 
':,lllJIH 

BATT FRY 
llA 11 FRY 

CHFM!r.O 
SHfNAil.G 

240 09/04/91 11/ 12 SBP OVtflC.1151 SOll 111 15-20 SOUTH EATTER'I SHENANG 
a: 
I 

l1' 

;J,11 

.t42 
0~/04/Y1 
(.),:1/()4/!:11 

11/12 
11/ 12 

Sil~ 
S!:lf> 

UVFRCAST 
OVERCAST 

SOUTH 
SOUTH 

15-20 
15-?0 

SOUTII 
SOUTH 

BATTrRv 
BATTERY 

SHENANG 
St,ENANG 

0 
CHAR(;fNG CUM. 

Hrll F TIM~ CttC cue C:IG CHG :,TAN) l IME or MAXIMUt,t 

OBS 
LIDS 
en 

CVl:N 
NUMBER 

or 
PUSII 

ll0l£ 
• 1 

IIOLL 
#2 

HOLl 
NJ 

HOLE 
//4 

l'l~f 
CAP 

rMISS!UNS, 
StCONU':, 

OPACITY, 
/,, 

221 Al I 11:J!) ,:;> £1U 26 35 
222 () 11~:J 1:J UI v (J 0 0 0 0 
?:!3 3 1126 13 · 12 0 11,; 80 
224 ALL 1:lJ6 13. 28 i'>O 100 
22':> Ill L 1~46 1:J 40 1'\ 40 
226 
2rr 

3 
3 

1208 
1238 

1:1 54 
14: 10 

0 
0 

44 
4il 

80 
90 

228 '.l l:?-l8 14 ;,4 0 ~) _J 10 
;,,9 All 11r;1 11 f':() .10 100 
':in Alt 1:>36 12 02 19 I()() 
:.. _i1 

2)2 
Al I 
Al.l 

1 1':1) 

l2•Hi 
12 
12 

14 ,a 2i 
41 

1s 
35 

2J) ALL 120U 12 ..iJ 3<:! 25 
? 1-l L' l.2Jll 12 .J(J <l :, () l> 0 () 0 
235 0 I 7•18 12 '>I (.) 0 0 0 il 60 
~l lb J LZ':,8 13 0<.) 0 37 KO 
'2J7 Al I. 1168 1:1 ()'/ '.lf\ 100 
238 ALL 1201 1:1 :m 41 10 
'2J\:l ALL 123: 14 •18 15 10 
240 
:.M 1 

All 
ALL 

1::>41 
12':, I 

14 ·55 
15 01 

I() 

19 
I:, 
1~ 

:>.i.2 All 12'\7 1!'> 1'\ 14 10 



C;JKt UV~N lUPSIUt LMI SSIONS OBSERIIATION'.'> 1U ~)3 Tues<1ay. Mar-ch 31, 1sn 12 
KIDC DfMONS TRII TION PROdfCT - RETH! ~H[M SHH r:oRPORA TI ON 

SPARROWS POINT, MARYLANO 

W!l',J 
l'IISH{NG 
fNISSION 

ORS DATE AATTfRY 
ORSF~V;R, 
INITIALS W(ATHfR 

WI ND 
OIR(CTION 

Si-1tl:U 
Mf'H 

UbSE~'/~R 
LOCA I JUN l::lACKGRDlJND 

CONTRO: 
SVSTfM 

243 
244 

09/04/91 
09/04/91 

11/12 
11/12 

SBP 
SBP 

OV~RCASI 
OVERCAST 

SOUTH 
SOIITH 

15-20 
1:,-20 

$011TH 

5011TH 
[lATT(RV 
BATHRY 

SIILN,\NG 
SIIENANG 

24~ 09/04/91 11/ 12 SBP OVCRCIIS T SOUTH 15-20 SOlll H BATTERY SIICNANG 
24€ 
247 
74fl 

D9/t>4/!;I 
09/04/91 
O'.l/04/91 

11/ 1? 
11/12 
11 / 12 

SHI' 
SDP 
58P 

OVERCAST 
UV[RCASI 
UIILl<CA:;t 

SOUTH 
SUUIH 
SOUTH 

15-20 
1:,-20 
1:, ~o 

SOIi! tt 
SOUTH 
SOUIH 

BATTERY 
DAT 1ERY 
RUT FRY 

StlLNANr; 
SHENANG 
~ttfNANfi 

?4'l Orl/10/91 11 / 12 SBP OVCRCASI SW 1:i-20 SOlll H R•TTFRY KIOC 
]50 O'l/ 10/91 11/ 12 SBP OVERCAST SW 1:,-20 SOUTH RATTfRY SHENANG 
:>SI 
252 

09/10/91 
09/10/91 

11/n 
11/ 12 

SBP 
SflP 

0\11 kCA':i f 

OVUICAS I 
SW 
SW 

1':i 20 
15-20 

SOUTH 
SCUTll 

DIITT[RY 
RATTFRY 

SIii NANG 

KIDC 
]~] 09/ 10/91 11/ 12 $Bf"> 01/[Rt;A'.> I :,w I c,-20 'iUUIH RA TT FRY SHENANG 
154 0'1/10/91 11/12 SOP OIILRCll~f SW 1 o-;,c SOl/TH RATTFru SIIFNANG 
255 09/ 10/91 11 / 12 SBP UVlRCAST SW 15-20 <;OUTH HATffRY SHENANG 
l:iG 

~, '..) ' 
)SA 

o·J/ 10/91 
0!:1/ to/y t 
09/ 10/91 

11 / 12 
ff/,:,;' 
11 / 1? 

S~I' 

SSP 
SIJP 

OllcRCIISl 
Oll[RCAST 
OVcRCASI 

SW 
s.. 
SW 

15 ;:>(') 

,s-,o 
15-20 

",OlJl H 
<;OlJTH 
SOUTH 

1ur:~rn 
HA I 111./V 
BATTERY 

'.itlLNAN<:i 
$11~NANG 
SHFNANG 

.t:>~ U'J/ 1&/~ 1 1 \/ 1 :t SUP UllfRC:ASI SE 15-70 <;CUTH DATTlRY Sll!:NANG 
2&0 
:.!61 

03/ 11:1/~ I 
09/1B/:il 

11/ 12 
11 / 12 

SRI' 
,RP 

nvrnc,s r 
OIHRr.AST 

SE 
Sc 

15 
15 

20 
20 

SOUTII 
:'.,OUTII 

[lATT(RY 
LlAITCRY 

SHENANG 
SHENANG 

l):l 
I 

\II 

262 
163 
264 

09/1B/9I 
09/18/91 
09/ 18/9 I 

11/ 12 
11/ 12 
11 / 12 

SHI' 

SBP 
5BP 

OVfl<r.AST 
OVfRCAST 
Ull(Rt;ASI 

S[ 
St 
Sf 

15-20 
1:,-20 
1\.) 2() 

SOUit! 
SOUTH 
SOUTH 

BATTERY 
BATTtRY 
BATTERY 

Sfl[NANG 
SHFNANG 
St1ENANG 

.... 
CIH\RGING CUM. 

IIOLE TIME CHG CHG CHG CIIG STANO- f IML 01 MAXIMUM 
LIOS OVEN OF HO! f hCll ~ HOI F HOL l :JJ ~r EMISSIONS. OPIICllY. 

OBS UH NUMBl:R PUSH "I 112 M3 114 C:AI' SECONDS % 

?4:1 1 1?(, 1 15:24 C 0 u 0 40 RO 
244 ALL 1271 15:32 53 85 
:>4!> All 11 J4 Hi: 13 n 35 
246 ALL 1154 1G: ?.A '.14 75 
247 ALL 1213 16:39 G 1 100 
?411 ALL 1223 16.•18 51 
249 ALL 1148 11:23 GI 100 
250 ALL 113!) 11: 36 53 100 
2:i 1 ALL 123G 11 .:6 6b 100 
~:i2 All 11:il 1:C:05 ti:.l 55 
?~>'1 :i 1;>4;; 12:20 Q :rn I~ 
?54 A1 I I I ~3 1? -:) 1 49 45 
255 :l 12C!l 12: ~ J 0 48 !OC 
~~lh 1 12]6 \3 .Ob 0 EO 10C 
157 0 1240 13. 19 u () () () () 0 0 
258 J 12'.:,8 IJ .:.!8 () 58 100 
:l59 ALL 1:J~H Li. 1:.l l>:2 100 
;)60 ALL 1268 13: 20 41 100 
261 
262 
263 

ALL 
ALL 
ALL 

1:.!Ct 
1211 
1221 

13.ni 
13 :ill 
13:47 

50 
58 
26 

/\.) 
1!, 

100 
.'...'UA ALL 12J 1 13.56 25 10 



COi<~ DV~N l DPS II)~ ~MISSIONS 08SHlVA I IONS 10:~3 Tuc::.d</Y. Murch 31, 1992 13 
KlllC DfMONSTRA I ICIN PROdl-C f - Bf THI I1I1-M S TH-, COrlPCRATJON 

SPARllflllS Pfl!NT. NAR'il ANO 

PUSHING 
WINO EMISSlON 

OBSERVERS WINO :,PLLU uu:iLRV[R CONll<UL 
OBS DATE l.!A r r lRV INITIALS Wl~Trl(R DIR(CT ION ~lPh LOCATION BACKGR:;UNO SYSTFM 

2b~ U!l/ Hl/!l 1 11 / \2 51:!P OVERCAST SE 15-20 SC,JTH BATTERY SH(NANG 
2fi6 
:n,1 
268 
:;>69 

09/18/91 
011/ 18/111 
09/18/91 
09/24/!'ll 

11/ 12 
11 / 12 
l 1 / 12 
11/ 12 

SRI' 
SflP 
SHP 
SAP 

OVERCAST 
01/EflCAST 
[JllfRC:ASl 
01/FRCAST 

<;( 

Sl 
SF 
NF 

15 20 
l'5-20 
l'i 10 
12- 15 

SOLJTII 
SOUTH 
SIHITH 
SOUTH 

l:illl lt.llY 
fill THRY 
ElAff(RY 
BAl IERY 

SHfNANG 
Stl[NANG 
SlltNANG 
SIIENANG 

270 09/24/91 11 / 12 SBP 01/[RCAS r NE I.? 1~ SOUTH BATTLRY SHENANG 
')11 09/24/9 I \ 1 / 1? S.Bf' ovrRCAST N[ 12 1':J SOUTl1 HJ\l lt-l<Y SHlNAN<; 
272 09/24/91 11/ 12 <;BP 0ll[llCAST NE 12 15 SOUTH f:IATH:RY SH!:NANG 
;>73 0'¾/24/!JI I I/ 12 ~UP 0IICRCAST NC 1;/ 1:0 '.:,UUIII l:lA I it.RY SHl:NANG 
'.'7-1 
}75 

0'1/74/Hl 
O'l/74/91 

t 1 / 1? 

11 / 1? 
SRP 
SRP 

OIIEllCAST 
OVfRCAST 

N[ 

Nl 
12- 15 
12-15 

SCUfll 
SOUTH 

BATlUlY 
lll\ I TERY 

Sll[NANG 
SHENANG 

276 03/2~>/9 I 11 / 12 ';l.ll' IVllN WI: ':il 1:,-2c SUUIH RATTERY SllfNANG 
277 09/25/91 11 / 1:? ';Ill' RAIN Wt':i 1 P~l-:?0 SOUIH RAT~r:.v SHENANG 
:uo U:l/:l!J/9 I 11 / 12 51:!I' QAJN W~ST 1,-20 SOtiTH BA fl ERY SHENANG 
279 10/(;:t/91 11 / 12 St!!' 0111:.l<L/I:, I SOUTH 1':, ;;,c SCLJIH RA 11 FRY KIOC 
280 10/02 /91 11 / 12 SllP OVERCAST SOUTH 15-:>0 <:rl!JJH RATTrnv CHEMICO 
2t! 1 10/02/91 11 / 12 SBP OV[RCIIST SOUTH \5-20 SOUTH t;ATIUH KIOC 
]82 IC/C2/91 11 / 1? SBP [JVf~CAST SOii lH 1"",-2c SCiJTH RATTE RY Clll::MICO 
2a3 10/02/9 I 11 / 12 SOP OVERCAST SOUTH 15 :w Sl)iJTH l:lAlll:l<Y KIDC 

to 
I 

284 
28S 
286 

10/02/91 
10/02/91 
10/02/91 

11/ 12 
11 / 12 
11/ 12 

SOP 
Sil!' 
SUP 

011CRCAST 
0111:.HC/\'.:, l 
0111:RCAST 

:;00111 
SOUTH 
SOUTH 

15 20 
, ':,-~o 
1~ 20 

:,ouII1 
S!llJIH 
'SOdlH 

HAI J!:RY 
BAT TFRY 
RAllfRY 

KWC 
KJOC 
KTOC 

V, 
N CHIII~GING CUM 

IIULL I !Ml CHG Lrlli LH<i CHG STAND- TIME OF MAXIMUM 

OBS 
LIDS 
orr 

OVl:.N 
NU"IB[R 

01-
PUSH 

HOLt 
11, 

t-lOLI:. 
ff2 

HOLE 
//'J 

IIUlt 
#4 

f'lf>f 
CA;> 

I-MISSIONS. 
Sl:.CONOS 

OPACITY. 
'1, 

;;>GS 
?66 

ALL 
ALL 

1:?41 

1251 
14 03 
14: 10 

:n 
24 

20,~ 
267 ALL 1255 14: 32 :l1 1() 
?6R Al I 1261 14 · 4R 49 100 
269 All 1151 11: 44 48 75 
270 Al L I :?Jo 11 :!:>9 57 100 
271 II.LL 1153 12. 12 17 15 
272 Al I 1246 12:28 29 10 
r1:1 Al I 1171 1? · 37 81 1UO 
?74 A: I 12C8 1?·50 22 IQ 

:>7~ Ar I D29 ,:-i o, ':,./ I:> 
27G A: I I 171 13 :n (,!,) ,oe 
277 ALL 12C8 13 5? :l1 1~ 
278 'ILL 1:.138 13. ~~ 4 1 100 
'219 A,L 1119 H.1·1 8~ 90 
280 hLL 1208 1-1.31 ,6 20 
281 11 ~2 14.40 0 0 0 ~~) 60 
282 41 l 1229 14. 50 23 15 
283 All 11 ':,4 15·05 10 100 
2!M J 1101 1'/: 11 0 63 100 
28~ :J 1147 18: 14 0 43 100 
:286 3 1,-, 1 18:53 C 72 85 



COKl OVLf'. TOPSIDE EMISSIONS UUSERVATIONS 10 ~3 Tuesday. Marcil 31, 1992 14 
KIDC DfMONSTRATlON PROJ[CT flrHII fHEM STEEL CORPOi?A l JDN 

SPARROWS POINT. MARYLAND 

Pll5111NG 

ORSfR\/FR•; W[N[l 
lo/IND 
SPFFO OBSERVER 

EM! SS ION 
CONTROL 

OBS DAlL B11.TTERY JNJTlAI S WfATHFR fllRFCTIUN MPH IOt:AlTON BACKC,ROIJNO SVSTfM 

?87 10/04/91 11/12 ser, CL[AR SC v S JUUIH UA I 11:.R'/ :,tli:.NANli 
288 10/04/91 11/ 12 SBP CLCAR 5[ 0 S SOU Iii BIITlERY SIILNANG 
289 10/04/91 11/ 12 SBI' CLl:.AR Sl 0-':J SOUIH BATTERY SHl:.NANG 
~!JU 10/0~/!JI 11/ 1:.i StlP Cl~AR SW 15-20 SOUTH BAITER, SHENANG 
291 10/09/91 11/ 1:.> S!:!P Cl ~AR SW 1!\-?0 SilllTH BATTERY KIOC 
292 10/09/91 11/ 12 SBP Cl fAR SW 15-:>0 SDllTH BAI ILIH SHENANG 
293 10/09/91 11/ 12 SRP CLEAR SW 15 20 SOUfH IIAIIH'!f KlOC 
294 10/09/9 I 11/ 12 SBP CLEAR SW 15-20 SOUTH llATTERV SH~NANb 
~!)5 

?96 
10/09/91 
10/09/91 

11/ 12 
11/ 1? 

SBP 
SBP 

CLEAR 
CifAR 

~w 
SW 

15 20 
15-20 

SOU Ill 
SOUTH 

OA I I £KY 
0111 ru~.-

:,tt(NAN:O 
KIOC 

297 
238 

10/09/91 
10/09/31 

11/ 12 
1 t/ 1:i 

SBP 
:;a., 

CL(AR 
(;LLAI< 

SW 
'.>OUIII 

15-:20 
1~-:iO 

S:JUlti 
'.:,:JUIH 

HATIEIH 
HAI fHh' 

SHtNANG 
KIOC 

299 10/09/9! I!/ 12 SBP Ct(IIR SOUTH 1~-20 SCUTH BATIHH K!nr: 
300 10/09/91 I!/ 12 StlP Cl~AR SOUlH 15 -20 SOUTH RATTfRY l<JOC 
JOI t()/09/91 t I/ I:? SBI' C:i f AR SOUTtt 15 ;,o $0UTt, DAT! LIU KIOl: 
302 10/09/91 t 1/ 12 SBP CLEAR SOUTII 15 :;:o sou 11, BATl~RY K Jllt: 
303 10/09/91 11/ 11 SOP CLE~R sou,,, 1:, :20 S:JU Ill BAllERY KIIJC 
·iu4 10/ 11/91 II SBP RAIN NE 0-S SOUTH BATTERY KlDC 
~OS 10/ 11/91 11 S!:!P RAIN NE 0-5 SOUTH BATTERY l<lllC 
J06 10/ 11 /31 11 St!P RAIN NF o-~ SCHJTH BA lTFRi KIOC: 
307 I0/11/9! I I SRI' RAIN m 0-5 SrllJJJ-t RATTER, KIDC 

to 
I 308 10/11/91 11 SBP RAIN Ill[ 0-5 SOUTH BATTERY KIO(; 

IJt .... Cl tARGING CUM. 
HOLE TIME CHG CHG CHG CHG STAM>- TIME OF MAXIMUM 
Llll'.:, UVH, Ur Hott HOLt HOLl HOLt PIPE EMISSIUNS. OPACITY. 

OBS OFF NUME!ER PIJSH Ill 112 .;,3 •4 CAP SH'.ONOS % 

287 ALL 1216 12: 48 44 55 
288 ALL 12'.?6 13:09 25 25 
:>89 Al I 1236 13 20 51 100 
200 Al I 1134 11 ·'.11 57 45 
291 ALL 1148 11 :46 63 ll':i 
292 J 1.224 11 :55 0 :rn b~ 
293 ALL 1151 12.07 FJ :l:i 
294 ALL 1234 12 11 47 :;,o 
295 ALL 12,1,1 12 24 7R 2:i 
2% ALL 1153 12 J7 ., 1 100 
297 All 121(, 12 42 ~b 100 
:!98 ALL t 1-JY I -l 1-1 GJ ,c:o 
2q9 
J()() 
3(: I 

Al L 
Al I 
Al 1 

11':>2 
t 1~,1 
11:-i, 

I'>
'~)

1 -, 

co 
~·~ 
4? 

58 
61 
~q 

100 
100 
70 

:JC2 ALL 1135 18 01 61 100 
303 ALL I 17 1 18 21 89 1UU 
104 Al I I 14/l 11 "i'1 329 100 
305 ALL 1151 12 :39 70 100 
:!CG All 11':d I'.! '.JO 58 90 
JO-, Al I I 148 14 48 41 100 
3G8 ALL 115:.! 1~ :.!!! :l'.iO 75 



CDK~ UVFN TOPS ID~ rMISSIONS OBSERVATIONS 10:!i'.l Tursday, Maren :.1. 1!)'J2 15 
l<IDC D[~ONSTRATION PROJECT - BETHLEhEM STEEL CORPORATION 

SPARROWS PU!Nf, IIIARVLANO 

PUSHING 
WINO i-MISSION 

OHS DATE BA TT CRY 
00$[RVERS 
INITIALS WEATHER 

WIND 
DIRECTIO,._ 

SPEED 
IIIPII 

ORSFRVFR 
LOCATION i3ACKGRDUNO 

CONTROL 
';,YSHM 

309 10/ 11/!'11 11 SHP RAIN NE 0-5 SOUTH BATHRY KIOC 
310 10/ 11/91 11 ~Br RAIN N[ 0 5 SOuTH l::iAl ltRY KlUI.: 
311 
J 12 

10/13/91 
10/13/91 

11 
11 

SRP 
SBP 

UVERCASf 
OVERCAST 

NORTH 
NURTl1 

10 1c, 
10-1~ 

SOUTII 
SOUTII 

BAlf[RY 
llA II i:RY 

KlDC 
KIUl; 

313 10/13/91 11 SllP OVUl(;ASI NORTl1 10 15 5(]lJIH F!ATTFR'/ K!OC 
314 10/13/91 11 SBP OVERCAST NORTH 10- l!i SOlll H llA II tllY KIDC 
:l1!) 10/1:!/fll 11 SBP OVERCASl NORTH 10 15 SOUTH BATTER'/ KJDC 
316 10/13/91 1 I SBP OVLRCAST NORTH 10-15 50.iTH llA 11 t.!,Y K lllC 
31'/ 10/13/91 \ I SllP llV~RCASI Nlll<IH 10- 15 SOUTH BATTERY KIOC 
3 lfl ID/ I 3/91 11 SIIP OVfRCAST NORTH 10 15 SOIJ!H 8ATIERY KIOC 
319 10/13/91 11 SBP OVCRCAST NORTH 10-15 SOUTH llA 11 E.RY KIUC 
320 
:.n 1 
:in 

10/15/:,11 
10/1::,/91 
10/ 15/91 

11/ 12 
11/ 12 
11/ I? 

SBP 
SllP 
SHP 

UC/RAIN 
OC/RAIN 
QC/RAIN 

!>L 
Sf 
SE 

15-20 
le, n> 
15·20 

SOUTH 
SOUlH 
SOJTH 

BAI rE:RY 
BATH RY 
13ATTCRY 

SHbNANG 
SHENANG 
SIICNI\NG 

323 10/15/91 11/ 12 SBP OC/RAIN SE 15-20 SOUTH I.lid llRY !>Ill NANG 
]24 I:.)/ 1':>/'J 1 I I/ 17 SllP U<:/RAlN St I~ ;ZO :.uu111 llA II LRY StlENANG 
J:lti I:.>/ 19/91 11 SBP CLEAR/QC SW/NW ~-:>O SUUIH HAI HRY Kin<: 
J;d6 
3~7 

10/19/91 
10/ 19/9 I 

I I 
11 

StW 
SRP 

<:LE.AR/UC 
CLEAR/QC 

SW/NW 
SW/NW 

::, 
5 

20 
:10 

SllUlH 
SOUlH 

RATTFRY 
RATTfRY 

KIOC: 
KIOC 

tp 

'.l~R 
329 

10/ 1!'1/'l I 
10/ 19/91 

11 
11 

SBP 
SBI' 

CLEAR/QC 
CLEAR/DC 

SW/NW 
SW/NW 

5-20 
5-20 

SOUTH 
SOUTH 

BATTERY 
DATTl:RY 

KIOC 
KIIJ(; 

I 

"'... 330 l0/ 19/91 

CHA!lGIMi 

11 su..- 1.:LCAR/OC SW/NW 5 20 ~OUIH 

CllM 

BATTERY KIOC 

HOl E TTMF CHG CHr. CHG c,-.c STANO- l lML or MAXIMUM 
I.IDS ovrn OF HOLE Hot F HOLE HOLE PIPE EMISSIONS, OPACITY, 

ons OFF NIJMRFR PUSH "I 11'.l. NJ "'" CAP $(CONUS % 

309 AL ... 1b4 16 ~)2 63 100 
::110 Al I 11'.15 17 49 71 100 
311 ALL 1148 11: 23 n11 lltl 
312 ALL 1 1 ~, I 11 ~!J G1 100 
31:l ALL 11::,3 12 32 61; 100 
314 Al I 1149 14 ?4 7!) 100 
315 ALL 1152 14 47 /1 t;t, 

316 ALL 1154 1';, 14 75 100 
317 ALL 11'17 17 lb 66 100 
318 Alt.. 1 1'.!5 17 4 1 75 75 
'.'!I') Al· 1 171 10 10 85 100 
no Al_ 1 134 11 17 ~1 35 
321 ALL • ),HJ 1 \ :.; \ '.'Ill 40 
32? ALL 1224 11 40 28 25 
'.'!J'.l All 11~ 1 11 f>t> G1 100 
'.'124 Al,. I ~'.'!4 12 Oil :J~ :w 
325 ALL 1148 11 :.9 72 40 
'.!~G ALL l 151 \ :,> .oo 74 35 
32'/ ,,LL 11~3 12 20 AJ 45 
3211 ALL 114H 14 ?4 63 85 
329 1\LL 1 152 15 01 7J 100 
330 ALL 1154 15 :23 76 100 



COKt OVtN ; lll'Slll~ EMISSIONS OBSERvA l IONS 10 53 TURSday. Marc:h 31, 1992 lG 
Kif)(. flEMONSTRATlON PIIOJFCI - BETHLEHEM STEEL COR/>OQA,JON 

SP/IRfiOWS PtllNT, MAl<YI AND 

PUSHING 
WINU FMISSION 

Utl'.->cllVtl<S WIND <;;>fEO OUSERVLR CONTROi 
01,;'.i DATE Bi>.TiERY INlllALS WLATHtll Ull<ECT !UN MPH LU\:A 1 IUN BACKGROUND SVSTFM 

:nt 10/ 19/91 11 SBP C:IFAR/Or. SW/NW 5 20 SOUIH BATT CRY KIDC 
3:4? 10/ 19/91 II Sf'P CLEAR/OC SW/NW s :.w ~OUTH llArIUH KWC 
133 10/?1/91 11 SBP OVCRCAST SC t:)-15 SOUTH kAI U:l<Y KIDC 
334 10/22/91 11 StlP OVlRCAST NW 5- 10 '.iOIJ Ill 1:1/1 I lrl<Y l<WC 
)·J·~ 10/22/31 11 !>Ill' OVIRCAST NW 5 10 SOU Tit BArTfRY KIUC 
336 10/22/91 11 SBP OV[R<.:ASI NW 5- 10 SGUTH BATTERY KIOC 
331 10/22/91 11 SClP OVC:RCAS.f NW !,- 1() S.UIJIH !!.A I TERY KIDC 
J:Jd 
:n'l 

10/22/91 
10/2?/9 I 

11 
11 

Sl:IP 
SRP 

OVERCAST 
OVERCAST 

NW 
NW 

5- 10 
5- 10 

SOUTH 
SOUltl 

RA fTfRY 
BA lTERY 

KJOC 
KIDC 

34G IO/n/91 II SP.I' DVHICAST NW 5 10 SCUTlt llA I 11 l?V KIOC 
'.).11 10//?/~1 II <;F.r OVJ-RC.AST NW 5 ,o $0UTII UA 11 Li<Y KIUC 
342 10/ 22/91 II SBP OVfRCAST NW 5-10 sou flt OATl[iH KIOC 
14 3 I0/,2/G1 12 ~(31-' CL(AR SL 1 :..>- 1 ~) SUlJIH 8A1 I LIH SIILNANG 
J,~ ·1 10/2:2191 12 5B1' CLLM/ -;• t()-1~ S:JUTH P,ATTtRY SHFNANG 
J:;i;, IO/i~/Y1 12 SBI' CLLAW SL I;)- n, S:JU I ti HATTFiU SHFNANG 
J.:;; 10/2·l/~1 11/ t :; 58P OV~liCAS l SE 15 20 s::u111 l'iAllhH KTnc 
.14} 11)/?4/q 1 11/ I? SHP OVFRCAST SE 15 ?C SC11lHI BATH RY SHLNANG 
:148 
313 

10/24/91 
HJ/24/~1 

11/ 12 
11 / 1 :_) 

Sl:IP 
SBP 

OVERCAST 
OVLl<C'AST 

SE 
SE 

1~ 
1~ 

:10,o SCUTII 
:,cur11 

EiATlFRY 
l>/111 t~Y 

Kll>C 
KIUC 

J:,C to/ ~4/!c!1 11 / 12 '.>IW ::J\/HICAST SE 15 20 SCUTII P.ATTFRY KJOC 
a, 
I 

Lil 

J:,1 
3!,~ 

10/2 11/91 
IO/:.>-i/9, 

11/ 12 
It/ I? 

SHP 
<;BP 

UVHICASJ 
nvFRCAST 

SE 
SF 

15-20 
15 ?O 

SOUTII 
!:iOUTtt 

6ATTERY 
13ATI Ll?Y 

SHFNANG 
K!UC 

Lil 
CHARGIN(i cu~, 

HOlf TIME CH(; CI-IG CHG CHC STAND T!Mf or ~,AX IMLM 
LIDS OVEN OF HOI E HOI F HOlf HIii r PIP!: EMISSIONS, OPACITY, 

08~. CFF NLl'4AfR f!U5h N 1 ,n 11:--1 /1,1 CAP ~fC;ONO~ ,: 

3:11 All 113~ 17 . :"14 59 b5 
3J2 l>LL 1111 11 ':.}1 80 9'.> 
3'.l'.i All 114H 11 :4::> 69 'i!> 
33•1 All 1148 11 .S1 71 75 
335 Al I 1151 t:>: 19 48 45 
336 ALL 1153 1? :50 75 55 
;')J7 All I 14'l 15 :00 il!I 45 
338 Al I 1172 15 49 10 100 
JJ9 
'.l-lO 

All 
Al I 

t t52 
1135 

16 
', 

2'.> 
17 

1:1 
~'i 

100 
(,0 

)-l) Jll 1 115-l '1 J9 6\ 100 
JU ALL 117 I 11 ';,/ t:l. 100 
J.IJ All t ~() 1 •G 0~ :,a ::>O 
3.1,1 Al I 1:i 11 1b l:.l 31 4'.> 
J1'.> ALL 1~'.l I 1b '.I.I 68 100 
HG ALL 11-!b 11 J~ 58 70 
J,17 All 123•1 11 •13 ;i~q 100 
:J4S All 1151 11 :59 ao 40 
:1-1 ~, Al I 11!\:l 12 ·:14 7 \ 20 
15C Al I 114') 14 :33 t,;4 2'.> 
)5\ 1256 14 :42 0 51 :w 
'J~:.! ALL 117:I 1'1 5~ 64 100 



<:OKf ov,N IUPS!Ot tMl:,S!ON;, uu:,LRVII I lJN', 10:53 Tue~<.J-:1y. M.J.r·c;t, 31. 199? 17 
KIUC OEr-tONSTRA I ION PROJ£CT BllHI frlfM STEFi C.ORPOR I> T J(JN 

Sl'ARRUWS l'll!NI, MARYLAND 

PUSHING 
W!Nll lMISSION 

OflSfRVIRS WINO SP[[;:: 0135fRVfR CONTROi. 
06S DATC 6A TT(RY INITIALS WEATHER Uil<tCI IIIN MPH IIICATION BACKG~DlJNO SYSTEM 

353 
3o4 

10/24/91 
10/24i91 

11/17 
11i12 

SAP 
SBP 

OVtR(;ASI 
OVE:RCAS I 

SE. 
'St 

15-?() 
1:i-20 

SOUTH 
SOUTH 

BATHRV 
BA I I EIIY 

l<IOC. 
KIOC 

3~5 I0/24/91 11 SAP OVFRCAST SOUTH 10 15 <::iOVt•I l\11 I IL RY KIDC 
3~6 10/?4./9 I 11 SBP OVCRCAST SOUTH 10-15 SOJlrl MAI IHIY KIOC 
:1!i7 10/ ~0/!l 1 I I/ 12 SHP CLLAR NC ~ 10 SOUTH BA l TERY KIOC 
3!:,8 I0/30/91 11/12 SBP CLtAR Nt ~ - 10 SOIITH RA TT FRY KIOC 
359 10/30/91 11/ 1:1 Sl:ll' Cl ~AR NE 5 10 SOUTtl OATTCRY KIDC 
360 Hl/~O./:j 1 1, / 12 SBP Cl fAR NF 5- 10 50UTt! IJA 111 RY KIIJC 
361 10/30/91 11 / I? SP.P Cl cAR Nt ::; 1U 'lUUTH RA TT FRY KIDC 
362 10/30/91 11 / 12 SBP CLLAR NE 5·· 10 SUUIH BAlltRY KlllC 
1,;1 
3G4 
:.H:i~ 

10/'.10/"11 
10/30/91 
10/Jo/91 

11 / 1? 
11 / 12 
1 < / 12 

SBI' 
SEP 
SIJP 

CLLI\R 
CLtAR 
CLLAR 

N 

N 
N 

1~·20 
1~-:>0 
l:i-?0 

S0lJ~'1 
SDUTrl 
snurH 

BATTFRY 
BATTERY 
HATH RY 

SHFNA\:,. 
StiENANG 
$H~NArJCi 

3GG 
:J+,l 

10/30/91 
10/:10/91 

11 / 17 

11 / 1:J 
SPP 
SRP 

Cl FAR 
Cl FAR 

N 
N 

1!>-20 

1'5 20 
SOU I ti 
SOUTH 

OATTCRY 
RATTFRY 

5H(Nl\t.JG 

SHtNlltJli 
368 I J/(){,/t\1 '1 SBP CLEAR '.lW/St 1<; 20 sourtt OA Tf(Qy KIOC 
:Hl~ 11/06/91 '.1 SBP CLEAR SW/S( 1";-'.J() ':,l)lJ'tl BAI lb<Y KIDC 
'.l70 I I /06/'l 1 11 SEiP CLCAR SW/SC 15 :w SOUTH BATTERY Kll)C 
J / I 11:06/91 11 SUP CLEAR SWi::;t 1:,-2() SUlJIH HA l If l<'I' KIOC 

11D 
I 

372 
37:! 
374 

11/06/91 
11/0f,/~ I 
11/06/91 

11 
11 
12 

ShP 
SBP 
SBP 

Cl FAR 
CLEAR 
CL£AR 

~W/SI 
SW/SE 
SW/St 

1:"l ;,Q 
is 20 
15 :w 

SOUTII 
SOUTH 
:,ou1H 

OATT[RY 
t:!A 1 IF RY 
BATILRY 

KIDC 
l<lllC 
SHENANG 

U1 
a, GrlARGING CUM 

HOLE T!Mf CIIG t:t,G CHu CH(, :,11\NU- TIMC Of l'AXJMOM 

OBS 
LIOS 
orr 

0\/CN 
i'I.IMl:ltR 

or 
PUSH 

HOLE 
111 

HOLE 
.n 

HOLE 
NJ 

HUlt 
#4 

l'In 
CAP 

tMISSlDNS, 
SFC.ONOS 

Ol'ACITV, 
% 

353 3 1152 15: 28 0 59 35 
354 ALI 11:J~ 1 / . :.HJ 6!) !:,!::, 
3~!:> 
356 

ALL 
ALL 

1154 
1111 

1a 05 
18. :w 

"q 55 

357 Al I 114/i 11 :27 82 1CX) 
JSll All 1151 12 01 68 25 
3!::>!l Al I 11:.J 12 .:.!tl 65 30 
3(;0 ALL 114:) 14 t~ OJ 05 
'.lb1 All 1177 11: 30 73 100 
3(;2 Al I 11!::>:> q :)[) G9 100 
:1(,'.1 ALL 1'2':.:i'.l 15 (.'.) 66 100 
364 ALL 1'2(i8 15 16 43 65 
J()S, ALL 12C t 15 ..:~ 25 10 
J(i(j 2 1~::>1 15 4 I n 0 0 14 10 
:,bl All 1n1 15. 49 61 100 
3GA ALL 1 148 11 79 5,:, 100 
369 3 11:.,1 11 .S6 0 67 100 
370 ALL 1153 1:> 30 45 40 
371 3 i 149 14 15 0 76 6\J 
372 
:n:i 

ALL 
ALL 

; 172 
1152 

14 3G 
14: :,IJ 

·13 
63 

100 
100 

374 ALL 1J24 11 23 61 100 



Cllo<t OVF!II TOPSIDE t.MISSIONS OBSERVATIONS 10:53 Ti...esdey, March 31, 1992 II! 
K(llC'. llcMON'-;TRAfJON PI-Hlv[C I BETHLEHEM STEEL CCf/l'Ofl,\ I I ON 

SPARROWS POINT, MARYLANII 

Pll$I!TNG 
'-'IMJ t:r~ISSION 

Ot:ISfRV[f~S WIND SPLllJ OUSlRVLR CONTROL 
OF\S DATE BATTFRV INIT!Al S 11/FATHFR OIR(Cl lllN MPH LOCA\ION t;l>.CKGROL.ND SYSlEM 

375 11/0G/'J I 1? :.RP CLtAR SW/Si: 1:J 2(• SOUTH BATit'RY SHENhNG 
376 11/06/c!I 12 SBP CLEAR SW/S[ 15 20 SOUlH BATTERY SHtNANC 
'.IT! 11/07/!ll 12 SBP OVERCAST NL 5 10 :.uuIH BATTERY SHfNANti 
T/H 11/07/91 12 SBP OVERCAST NF s 10 5011TH BAT fFRY StlFNANG 
]79 11/ 13/91 11/1~ SBP UVtl<<;A'.> I NW 1:i-:w SOUTH BATTERY SHENANG 
JUO 11/ l:J/~1 11/1:l ;:,ti;> OV~RCASI NW 15-20 SOUTH BATTERY SHENANG 
381 11/13/91 11/1:2 SB;> OVFRCASI NW I5-?0 so11rr-1 BATTFIH $JICNANG 
382 11/ 1J/l:l 1 11/ 12 SnP OVERCAST NW 15-:;>0 SOlllH BATTERY SHENANG 
'.l8'.l 1 1/ 13/91 11/ 1::> SRP lllif RCA<, T NW 15-20 SOUTH BAI ICRY SHENANG 
38-1 11/13/91 11 SBP OVFRCAST NW 1.-.-?0 SOUit! RATTERV KIDC 
38:, 
386 

1 I/ 13/91 
I 1 / 13/91 

11 
11 

SBf' 
SBf' 

OlifRCAST 
OVfllr:A<;T 

NW 
NW 

15 ,., 20 
2<> 

soun1 
SOUTII 

13A I I rRY 
nA,l[RY 

KIDl: 
KIL>~ 

]1!7 1 l/]0/9I 11 SRf' CL!:AR NW 20 25 SOUTII BAll[RY KIDC 
3118 
'.l8"l 

1 1/)()/!'l 1 
1 I/ :-!C/fi I 

11 ,, St-a> 
S8P 

Cl ~ Al~ 
Cl FAR 

NW 
NW 

20 25 
?:)-25 

SOUTII 
SOUTH 

6A TT[R• 
BA11[RY 

KIU<; 
KIDC 

390 11 /7C/9 t 11 5BP CLEAR NW 20·25 $01JIH BAI IlRY KIDC 
]91 I t/20/9I 11 ssr Cl I AR NW 2cJ :,>!, SOLJlti LlA T lll<V KIDC 
1')] 11/2C/91 11 SO;> Cl CAR NW 10-n, SOUTH HIITTFRV KIDC 
'l(l:l 1 I/ 20/0 I 11 SSP CLEAR NW 2::: 25 SOU HI BAT Tl:RY K me 
'El4 1 I/iC/'l I 11 SBt' Cl I Al./ NW 20 2~ SOUTH BATltRY KIDC 

n; 
I.,,.., 

395 
396 

'· 1/'?/91 
11/]2/91 

GrlAi<GJNG 

11 
11 

SAP 
$BP 

RAIN 
RAIN 

SOUTH 
$0Ufll 

1:i-:W 
1;, ic..\ 

SOUTH 
~OUJH 

CUM 

BA r rrnv 
t;l'I I l tRY 

KTOC 
KIOC 

HOI E I !Ml CH:; CHG CtiG CflG STAND IIMC or MA)(IMUM 
1 ms OVtN OF HOLE tlDLC llOLE HOLE PIP[ £MISSIONS. OPACITY, 

ORS OFF NllMBER PUSH Ill 112 113 114 CAP ';;LCONDS 1. 

375 2 1201 15:2G 0 0 1!.> b 
)76 C 1211 15:34 0 0 0 u :J b 
J77 Al L 1216 12: 51 30 I0:'l 
378 ALL 1226 12:58 n 65 
3-,9 All I 1'.l4 11: 28 58 100 
380 Al I 1234 1,: 4:> 33 65 
381 ALL 1:M-1 1,. ;,J 23 100 
:.Jtl2 /ILL 1:.!lb 1:1 .Ob 51 100 
J8] 
384 

ALL 
ALL 

1226 
1148 

1:? .20,, :4b 
? I 
RO 

:15 
7':, 

:ins .] IP,1 1"J '() 0 78 60 
JRG Acl , , ~) j 1 ~) )9 62 ?5 
3B7 ALL 1151 13 :05 61 100 
JB(l AcL 11:0J lJ.:.n HI 45 
J89 AcL 11'1s! 1:.1. ,1J A:! 100 
J90 ALL 11'/2 1-1 :OB 71; 100 
391 At L 11!:>~ 14: :18 'i') 55 
J~:1 At I 113';.J 1!., :02 B5 60 
'.l9:J ALL 1HJ4 l;i: J9 71 85 
394 ALL 1171 lb .co 66 100 
395 Acl 1148 12 :56 69 100 
396 J 1151 1:J 14 0 7!:> 100 



COK!: UV~N llll'SIU~ tMI SSIONS ORS~ RVAT IONS 1C 53 Tuesday. March 31. 1992 19 
KT:)<: OFt.'ONSTRAl ION PROJf.CI - BETHL(1!(M 5H(L COi<PORA 1101\, 

$PARROW$ POINT. MARVLANO 

PUSHING 
WlNIJ EMI SS JON 

ous o,TC BATTCRY 
CJl:ISE:RIIER'.', 
lNll !ALS WEATHER 

WlNU 
DIRECTION 

SPE!:LJ 
MPH 

05SfRVEi< 
I OC:A 1 ION HACKGROUND 

CONTROL 
SYSTEM 

397 11 /2;>/91 11 snr, RUN S,OUTH ,s-;;o SOIJlH BAT ltRY KIDC 
)90 11/22/91 11 SBP RAIN SOlllH 1::.-?o SDUTlt BATTFRY KTOC 
399 11/22/!l 1 11 S!:!P RAm SOUTH 15-20 SOUTH BArTERY KIDC 
400 111n191 II SBP RA IN SOUTH 15 20 SOUIH 8AI I H~Y KllJC 
401 11/'.n/'ll 11 <;BP RlllN SOUTII 15-::20 sou Ill BA 11 ERY KIO<: 
4C2 11/22/91 11 SBP RAIN SUUIH 1\r20 ::.UUlti BATTERY KIDC 
403 11/22/91 11/ 1:.! ::.BP RAIN SL 15-?0 SOUTH RATTFRV SHFNANC: 
404 
405 
106 

11/22/91 
11/22/91 
11/:.>:?/9 I 

11/ 12 
i 1/ 12 
11/ 12 

S!:!P 
SHP 
~Br 

RAIN 
RAIN 
RA IN 

SF 
SC 
SF 

1;,-20 
15 20 
15-20 

SOtllt, 
SOUTH 
SUUIH 

BATTERY 
BATTERY 
BAll!:R'; 

SH[NANu 
Sl!(NANG 
SH~NANG 

407 11/22/91 11/ 1? SBP RAIN SE 15-20 SOUIH H,_f HRV 5H~NANC. 
408 
409 

11/ :>:?/!) 1 
11/24,'91 

11/ 1:? 
11 

SAP 
SBP 

;i-.JN 
OVlRCf,Sl 

::,L 
NW 

1 ~ 20 
15-?0 

::,uuTH 
'iOlJTH 

BATTER¥ 
H,_ l I~ RV 

SHENAN("; 
KIOC 

410 11/24/91 11 SBP U\ltR<;ASl NW Ei-20 SOUTli BATTE RV l<IDC 
411 11/"l4f':J 1 11 Sl!P OVtRCAST NW 15-?0 SCllJIH BA l 11:~'t' KIDC 
412 11/24/41 11 Sl:lP OVERCAST NW 15-20 SOUTH l\6TTfRY KHlC 
·11 :J 11/24/91 11 SHP OVFRC.AST NW 15-20 S:JUTtl OUTCRY KlDC 
4 14 I 1/H/91 11 SBP OVERCAST NW 15-20 SOUTH I\A I I I Rt Kll)C 
415 11/ 24/91 11 50P OVFRCAST NW 1:1-~0 SUlJIH RIITTFR'( KIDC 

to 

41G 
., 17 

11/24/91 
11/2'1/91 

11 
11 

Sllf' 
SBP 

OVERCAST 
OVFRC':AST 

NW 
NW 

15-20 
1!i-?0 

SCllTH 
SOUTH 

RATTFRV 
UAf IUIY 

Kl[)C 
KID<.; 

I 
U1 CIIARGING CU!'\4. 
co HOI F TIME CIIG CIIG CHG ::HG STANO I IMf OF MAXIMUM 

LIDS OVEN OF tlULL f1ULL IIOL( ...;uLC PIPL LMISS!UNS. OPAC ITV, 
()(~5 m-~ NUMULR 1-u:,11 N 1 N2 #3 N4 <:AP SFCONOS 1.. 

;191 J 11~3 13 :J1 0 38 25 
398 J I 1-19 13:~? 0 G1 100 
399 Al I 1172 14: 1G 85 100 
400 3 I 1!i2 14: 42 0 51 10G 
4C1 J 1135 15:38 0 80 85 
402 2 1154 16:23 () 0 71 100 
4C;J ALL 122-1 11 : 49 44 .. 5 
4C4 3 l::>34 11 5'1 () 2s1 IOC 
-1C5 2 1234 12 ·:n 0 0 32 10 
.,J('j~ I 1 ~1-1 1:,, 44 0 0 0 :.'H '.JJ 
:.c1 0 1l2G 12 50 0 0 (l \I 0 0 C 
·lCB u:,1, IJ :.:'.'..J 0 0 0 ,;9 45 
1()9 /\,_ L IH8 12 ',() GS 10G 
~10 A• I I 1 ~) 1 l'.l '7 61 100 
J I I A. L I 15'.l I '.l '.l~ 5C 100 
·11? Al I 1 l•l!) 13 53 7';J 1(;() 
41:J ALL I 172 14· 1c 87 8~ 
11'1 
415 
-t 16 
4 ,-, 

fq.. L 
ALL 
ALL 
All 

1 152 
1 1 =~~) 
1154 
11"/1 

14. ),; 

H.·% 
15 :08 
H,: '.Jl 

69 
85 
68 
90 

100 
100 
45 

•co 

http:PROJf.CI
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QUENCHl:O COKl lJISCHARGE/HANDLING EMISSIONS DATA 10 :>b luesddy, Ma1·cl1 :.!1. 1992 
KRESS ll[MON':;TRAT!ON <'R:.:JLCI llllt,LLlfLM 5TEEL CORPORIIT!CN 

SPARROWS POINI. MARYLAND 

W,Nr; COKE 
llllSc ><VlRS Wl"'D SPEED ORS[RVFR DISCHARGI: 

OBS LJ,\Jc Ll/\ l lERY INI fl Al S Wt-Alht-.i IHRH:TJnN MPH LOCATION DACKuROUNO LOCA I ION 

1 03( 19/') I 11 r.w CLEAR WCSI Iv :,u N f-AS I CLEAR WHARf 
? 
:, 

01/ f:l/'11 
OJ/ 1il/91 

11 
11 

cw 
GW 

CLCAR 
CLEAR 

WEST 
WE.SI 

10-~U 
10 :w 

N 
N 

t-ASI 
tf>ST 

Cl FAR 
Cl f-AR 

wHARF 
WHARF 

4 03/19/91 11 GW CLEAR WEST 10 ?O N [A~,i C:I FAR WIIARf-
5 OJ/19/91 11 GW CLtAR W!:ST 10-20 N EAST CLEAR WIIARf 
(, OJ/22/91 11 GW Ul.:/1-11'1'< JO- I!:> Cl OU.JY W•IAl>lf 
7 03/22/91 12 GW OC/RAJ>J H)- t!"'1 CLOUCV W1 IARF 
8 UJ/n/91 12 GW QC/RAIN 10-15 CLOUDY WHARF 
!l 03/2:i/9 f 17 ,:;w OC/Ro.lN 10 f!, CIOUDY WHAIH 

10 
11 

01/7:>/'11 
01/n/91 

12 
1 :l 

GW 
(iW 

OC/RAIN 
OC/RAIN 

10-lfi 
10-1~ 

Cl 0lJ(1Y 
Cl OtCY 

WHARf 
IMtlAIH 

12 0:J/2'.l/91 • 1 l.ilM OC/RA I \I JC·· 15 CLOLJl;v lolltARf-
1:l o:1/?,/91 1 ~ m, OC./RAIN 1C· 15 CIOtJIJY WHAR~ 
1-1 03/22/31 1:> GW nc/RAIN 10 15 CLOUJY WriARI-
1!'1 O:l/?6/91 1:) r;w OVfRChST ':,L 1:)· 15 NURT•t \.vi IAR~ 
1(, 03/2u/01 12 GW OVERCAST '.:.t 10- ,~ NORT"1 WHARF 
17 OJ/2u/:J1 ·1 (iW UVi:RCASI SF 1C- 15 N011Tti WIIARI-
Ill 
19 

03/26/91 
03/2(:j/\lt 

12 

11 
GW 
GW 

IJVrR<.AST 
OVLRCAST 

St-
C,( 

1C· l'i 
10-15 

NO~T11 
NDRIII 

WII/IRI-
W-IARF 

20 0:J/ 26/9 1 11 GW OVCRCA~T '.,[ 1(.l 1-:., NURIII IMHARr 
Ill 
I 

"' 

;, I 
22 

o:i;;,,;/q 1 
o:tnf,/91 

I 1 
11 

cw 
GW 

OVERCAST 
OVERCAST 

SE 
SE 

1C-1~ 
10 15 

NURIH 
NURlrl 

lot-lAIH' 
WHARF 

0 
Ot!St-R OB~I-R ClJMUtATIVF KIOC 
VA f 10;,i VAi ION KRlSS fMISSION M.O!MllM COUUNG HUI 
START ENO BOX Tfl.4l OPA<: ll Y TIME 4:f'OTS 

:JR<; Tl'-IE T!Mf NtJMArR SECONDS ~lo >IR MIN Y/N COM',!~NTS 

I 130C 1:JOI f,fl 0 ST[AM ONLY 
2 1:13il 1:i:19 121 0 Sic.AM ONLY 
:; IJ54 1355 49 10 
4 1410 1411 43 10 
5 14all t4:·EJ 5G 1b 
6 1219 12 2() 0 0 
7 1248 1249 0 0 
6 1254 125:, 0 0 
') 1328 IJJ() 0 () 

10 1'.l'.h 13'.l(. 0 0 
II ll-lh 1'.!48 u () 

':: •40:) 14 ·o (.' [) 

13 14J\; 14J8 0 0 
14-~ 1-139 144;, 0 0 

I 1'.J8 11:J'l 1r. 5 
16 1)1'.' 1'.'13 16 10 
I 7 1228 1,:10 10 5 
111 1240 1241 1:; 
I~ 125G 1257 u 0 
20 1305 1:100 0 0 
21 IJ22 1323 Q 0 
n Ll'.l7 1'.l'.l3 14 10 



2 OUU,CHEO COKE DISCIIAl<G(iltANIJLlN<i L',H'.;SlCJN'.i lJAlA 10.~6 luesddy, March 31. 1991 
KRESS DEMONST~ATION HIU.JC<:I IJLlt1LEltlM STE[L CORPORATION 

5PARROWS l"OINT, MARY,hNO 

UtlSUlVi:RS WINO 
o/IND 
SPF Fil llfi$1:RVFR 

COKE 
UISCHARGI: 

!ltl:;i DA 11: 6AI IUIY l~l!TIALS WE•HlfR DIRECTION ~I'll LOCATION ClllC,<u,<OuND LU(;A I lUN 

2:J 03/26/91 11 GW OVFRCAST SF If) IC. NORIH WHARI 
H 03/26/9 I 11 GW OVERCAST SE 10- 1~ NOR TII WHARF 
25 03/26/91 12 GW OV[RCAST SE 10-15 NOIHtl WHARF 
26 O:J/2'1 /91 11 GW OVERCAST SE 10 1!> NOlllH CLOUOY WHAR~ 
n 
:.!B 
29 

03/:?7/91 
OJ/27/91 
03/27/91 

12 
12 
12 

~w 
GW 
GW 

OVFPCAST 
OVrRCA~T 
OVFRCAST 

SE 
Sr 
<;F 

10- 15 
to- l!i 
10- IS 

NORTH 
NORTll 
NORTH 

CLOUDY 
CLOIJD( 
CLOU8Y 

WIIAR~ 
vlliARf 
WHARt 

30 03/2"//91 12 GW OVFRCAS I SE 10-15 NORfH CLOUDY WHARF 
31 03/29/91 12 GW NORI ti WHARF 
32 03/29/91 12 GW NOR Ill WHARF 
J:j o:11:.>n/!l1 l'.l GW NUl<IH WHAR~ 
'.H o:i/:>ft/~1 " r.w NORltl WHARF 
15 0:l/?9/91 12 GW NORTH WHARF 
]il 
)7 

C4/:.J t/<, 1 
C·l/81/~1 

11/ 12 
11/ I:.> 

GW 
(iW 

OVERCAST 
UVtRCA';l 

NW 
NW 

I{,.•-·~ 

10- 15 
NUR I H 
NORTII 

v/HARF 
WHARF 

38 C4/:J1/91 11/ 12 C:iW UVl:l<CA'.,I NW 10- 15 NOlllll WHARF 
)') C4/01/'l1 II/ I} GW 0liLRLA~I NW H) 1:., NOl<IH WHARF 
4n 04/0f/Gt 11/ 1:, cw OVLl<CAST NW 10-1:, NORHI WHAnF 
41 04/01/91 11/ I 2 GW OVERCAST NW 10-15 NORIH WHARF 
42 04/01/~1 II/ I 2 GW OVl:RCASI NW 10 15 NORTH WHAl<I 
-1:, 04/Ul/9t 11/ 12 GW OVFRCAST NW 1() t5 NORfH WtlA!ll 

a,
I 

44 0•1/01/91 11/ 12 cw OVERCAST NW 10- 15 NORTH WHA!l~ 
a, .... OElSl:R OBSER CUMULIITIII[ KIO:; 

\/ATION VAT ION KRESS EMISSlOr-. MAXIMUM COOi ri...:.:; HOT 
START £NO flOX I !Mt OPACJ I Y I !ME SPOfS 

085 TIM£ TIMf NU~mrn StCONOS ~I~ f-<R:MlN V/N COMMENTS 

~::l I '.14? 1:14'.1 0 0 
24 1353 1354 21 10 
25 1404 1405 1' 15 
26 1316 1317 0 0 
27 1326 1328 0 0 
2~ 1:.i:n 1'.l33 LO 15 
29 1348 1'.l!,O () 0 
30 1102 1 ,1()3 0 0 
31 117•1 1126 (l 0 
3;, I 13E 1139 12 10 
)3 
)J 

l l J4 ,,-s, I 147 
1153 

0 
a 

0 
10 

J') 12:)C 1202 0 0 
'H; 114(; 1 148 0 0 
·11 115G 1157 0 0 
)8 1221 1221 0 0 
39 112A 122\) 0 0 
40 1330 1331 0 0 
41 1341 1'.l4~ 0 0 
·12 1358 1::lt.19 (1 0 
4'.l l'10G 1407 0 0 
44 1~ 1€ 1416 0 0 



0111 N(:flf[) COKE" D, SCHARCE /HA NOL 11',,r, ~Ml SS TONS OATA 10. 56 Tuesaay. March j 1. 19\:l:.i ;J 

KRC$$ OCMONSTRATION PROJECT - BETHl 1-Hfl.1 STEEi CUR PORA I I ON 
::-.f'IIRl<UWS POINT. MA~VLANO 

W!NLJ CO,<l 

011$ DATE' BATHIU 
OBSERVERS 
!Nil !AL 5 WEATHtR 

WIND 
DlRECTICN 

SPECD 
MPft 

OBStHVFR 
LUl.:ATION tlt.CKGl<OUNU 

UISCH/IIHiE 
lOCAIION 

•15 04/01/;!1 11/ 12 GW OVl:.RCASI NW H)· 15 l\:JRltl WHARF 
41: 0-1/<l:>/;J I 11/ ,, <;w CLEAR NW 10 15 NORTH CLLAI. WHAR~ 
47 04115/91 11/12 GW QC/RAIN Sf b- 12 NUHTH WHARF 
4d 04/15/91 11/ 1:./ uW ,OC/l<AIN SL 6- 12 NORTH WHARF 
49 04/15/91 11/ 12 CW OC/RA TN SF ~-12 11.0RTII WltAHI 
50 04/15/91 11/ 12 GW ClC/RAIN SE G- 12 NOR Ill WHARF 
51 04/15/91 11/ 12 uW UC/l<AIN St b- 12 NORTH WHAR~ 
5:, 04/15/91 t 1/ 12 r;w OC/RAIN SF 6- 1? NORTH WIIARf 
53 04/ 15/91 It/ 17 GW DC/RAIN SC G 1:1 NORTlt WHAIU 
54 04/15/91 11/ 12 uW OC/RAIN St 6-l2 NOllTH WHARF 
~~ ()4/ b/91 11/ 12 cw nr./RATN <;F 6- 12 NORTH WIIARr 
'16 
~7 
'>8 

04/1,t/91 
04/ H;/9 1 
04/ 1(;/~ 1 

I I/ I? 
1 1/ 1? 

11/ 1:.> 

GW 
r.w 
GW 

OC/RAIN 
C, rAR 
CLEAR 

SE 
NW 
NW 

6- 12 
1::. ~o 
I5-:;,o 

NORTII 
NOl<III 
NORTH 

l:LLAI./ 
CLl:AR 

WltAllt 
WHARF 
WHARF 

53 U~/1G/91 11/ 12 GW CLlAH NW 1:, 20 NORI It CLl:AR WHARF 
GO 01! U,/ql 11/ 12 CW CL[AR NW 15 ?() NOil TH Cl FAR WHAlll 
{i1 04/16/91 11 / t:> GW Cl tAR NW 1s-20 NOR Tit CLEAR WIIARF 
6? 04/'tiiHt I 1 / 12 GW CLtAR NW 15 20 NOil i it CL[AR WIIAf.11 
G3 04/ 1f~/q1 1 1 / 1:> (';W Cl ~AR NW ,c. ?O NORIII Ct rAR WHARF 

a, 
I 

a.. 

(;4 

G5 
66 

04/16/91 
04/ 1G/9 I 
U•1/H,/'.J1 

11/ 12 
11/ 12 
1 1/ 1'2 

GW 
GW 
liW 

CLEAR 
CL[AR 
CcEAR 

NW 
NW 
NW 

15-:>0 
15 io 
1~-20 

N!JlllH 
NOHIH 
NORTH 

CL l:Al-1 
Cl.tAR 
CLEAR 

WHARF 
WHAll~ 
WHARr 

J 
OBSFR OGSCR (.UMULAIIVL ,< l l>C 

VAT ION VA I !ON Klff5S EMISSION MAiC!MlJM r.onI 1Nr; HOT 
START l:NIJ ROX I !Mt OPACITY TIME SPOTS 

ORS 1 IME TIM£ NUMrl[ll SECONDS ¼ IIR :MIN Y/N COMMENT~ 

4b 1431 14J2 0 0 
46 1'.l'.l4 1335 () 0 
47 1147 t 14A 0 0 
4H 1206 1208 0 0 
49 1226 1228 0 0 
~o 12:.14 1236 0 0 
51 1?52 I ,?i'.l 0 0 
52 1304 t'.lOS 0 0 
53 IJ1J 1314 0 :J 
5-1 t:HI 1:J•l:I 0 0 
55 1'.l5G 1358 () 0 
':>6 140~1 1406 0 0 
C:.,7 1 1:29 1 I :JC 0 D 
:,8 '146 1141 0 () 

~;J 120! 1208 0 () 

60 12111 1219 0 0 
61 1234 1235 0 0 
6:? 1248 1249 0 0 
ti:.! 13C!! 1309 0 0 
64 1318 l'.l 18 0 0 
65 l:1'.17 1338 0 0 
GS 1353 1354 0 0 



4 {JllfNt.HLO COK': Ol$Cl1ARGL/IIANUL!Nti CMl~~l(JN:; OAIA 10.~6 Tuesday, March 31. 1992 
KRESS DEMONS TR,H ION PRO,JECT BETHL EHlM STE:E. L CORPORATION 

SPARROWS POINT. MARVLANO 

WINO (CK( 

Otl'S LJl\lt: BATTtliY 
ORSFRVl"R". 
!NIT I ALS illEATtiER 

lo'IND 
DIRECT ION 

SPfFfl 
MPH 

ORSER\/tR 
LOCATION flAcKGROlJ!I.O 

DlSCHARC[ 
LOCA I ION 

67 0·1 /2-1/91 11/ 1:1 GW CLEAR St 8-17 IJORTH WHARf 
68 04/ 24./9 t 11 / 12 GW LL t:AR SI K- I:> NORTH WHARf 
69 04/:M/9 I I I/ 12 GW r., FAR SF 8-12 NORTH WHARF 
10 0·1/2·1/91 11/ 12 GW CLEAR Sf 8- 12 NORTH WtlARF 
7 I 04/24/91 I 1/ t2 GW Cl EAil sr 8 12 NOl<TII WHA1'f 
72 04/;>4/91 11/12 GW CLEAR SE 8 12 NORTH WHAR~ 
73 04/74/91 ti/ 1~ GW CLEAR SE 8 12 r~ORTtt WttARf 
74 04/24191 1 I/ 17 GW Cl LAR SE 8 12 NORTH WHARF 
75 04/24/91 11/12 GW CLEAQ Sl 8-12 NOR!H WHARF 
16 U'1/.!4/91 11 / 12 CiW CLLAR SI 8 -12 NGR;H WliARF 
77 0-1/·1~/;11 11/12 GW C! tAll 5f 5- 1-'.l NORTH Ci fAR WHARf 
78 0·1/25/91 11 / 12 GW CU:A1< St- !:,- HJ NORTH CLEAR WHARF 
l':J 04/2~/':t 1 11 / \2 GW C-lll~ '.'>E !:, 10 NORTH Cl fAR WHARF 
BO 
a, 

0-1/2:.,/91 
04/25/91 

11 / 12 
11 / 12 

r.w 
(IW 

Cl FAR 
Cl FAR 

<:t-
<;F 

h- 1\1 
':,-1() 

NORTH 
NnRTll 

r., [ AR 

CLEAR 
WllARf 
WHIIRf 

82 04/25/91 1 I/ 12 GW CLEAR SE 5-10 NG1<:11 CLEAR WIIARI 
fl'.) 04/25./91 11 / \;> GW C, FAR SE !, 10 'ICllTti C:, i ,U? WHARt-
84 OJ/::>~/9! 11/ 12 GW CL[AR SC 5 10 NORTH CLtAR WHARF 
A!'> 
8(; 

04O5/'l I 
04/2,:,/91 

I 1/ I:> 
11 / I'.:> 

GW 
GW 

CLEAR 
C:...EAR 

SE 
Sl 

';; 

5 
hJ 
10 

11101,·11 

l~CR TH 
CLll\R 
CLEhR 

l,'ll/lRt-
WHARF 

tJl 
I 

87 
88 

04/25/91 
QJ/29/'it 

11 / 12 
11/12 

GW 
GW 

C.:L[/IR 
OVER:::AST 

Sl 
N[ 

:, 
5 

10 
10 

NORTH 
NORTH 

c,rAR 
ClOY.OC 

WHARF 
WHARF 

(7\ 

"" OHSi-~ Ot\<;FR CIIMIIIATII/E KIDC 
VAT I ON VAT!ON KRf<;<; FMt<;'iTnN MAXTMliM cnnr INr. t<JT 
$TART FNlJ BOX I !ME OPACITY TIME SPOTS 

OBS TIME TIME NlJMRtR Sf-CONOS r. llll:MIN Y/N C.:OMr4(NT:, 

67 1253 1254 0 0 
fill \30'l 1310 0 (.) 

G9 1'.315 131G 0 0 
·,o 
., 1 

1328 
134:, 

1329 
1346 

0 
0 

0 
0 

12 1409 1410 0 0 
13 , J:t 1 14l:.! 0 0 
7•1 1,1J1 H.n 0 ;) 

7':, 14 '.l'.l I-MO 0 0 
/(, '..1..18 ~ -4 .. J 0 () 

/'I • 7'.>.l 12'.l':.> () 0 
/ti 1306 1 J(; I () J 
/'J l J ', 1 • J 1 ~ j -~ .;:i 
uo 1 ):!J '3.?'.J 26 10 
tll l)J~ 1339 0 0 
11·/ , "J '.)~.) l'l'><, •.J 0 
83 • 4JJ 14 '.)"' 0 0 
84 1445 141G 15 :, 
05 1450 ~•L.>9 1:l !, 

8G 1505 15CG 0 0 
B'/ 1505 1~06 0 0 
88 1313 13 l•l 0 ;) 



QUH,CHtU COKI: Ul5CHARGE/HANDLING EMISS!ONS DATA 10,~G Tuesday, Murch 31, 1992 \, 
KRESS D£MONSIRATION "ROJECT - BETrlLUILM SI ELL CURPORI\TION 

'.>f'ARROWS POINI, MAl<YLANIJ 

w/NO COKt 

OHS OAH BATT FRY 
ORSFilVFRS 
JNTTTAIS 'lit.A IHtR 

W111..l 
DlRECl ION 

SPEED 
MPH 

OUS[RV[R 
LOCATION DACi<GROUND 

LJ I SCrlA R<;( 
LOCATION 

89 04/2Y/91 11/ 12 Gw OVFRC:AST NE 5- 10 NORTH CLOY.DC WIIARF 
90 04/?9/91 11/ 1:1 (;Ill OVI-R[A'ST Nt 5-10 NORT;t CLDY. OC WIIAlff 
91 04/?~i/91 11/1:' cw OV!:RCAST NE 5 10 NURltl CLOY.DC WIIARF 
92 04/29/91 11/ 12 G\itl OVtRCASI NF 5-lO NORlH CLOY.DC WHARf 
<J3 04/29/<Jl 11 / 12 GW LlV[RCAS 1 NL 'J-10 NUklH CLVY ,OC WHARF 
94 04/29/91 11 / 1:2 GW UVl:RCASl Nt :J- 10 NO.llt-i CIDY.0!": WHARF 
9~ 04/29/91 11/ 12 GW OVERCAST NL 5- 10 NURIH CIOY,OC WHARF 
!-lb 0•1/29/!J I 11/ 1~ GW CVERCAST NE 5 10 NDRlH ::un.oc WltAIII 
!H 0•1/:19/91 11/ 1? GW OVFQCA!;T 'IIF 5- 10 NOQT,t ClCY.OC WIIAJH 
98 0:,101;91 11 / 12 :iW Cl FAR \F 4-H NO-,Tt-i WIIARr 
99 05/01/91 I 1/ 12 tiW Ct f /Ill St- •I ') NClRl 1t WIIAII~ 

,oo 05/01/'ll 11/ 12 GW Cl EAR SE 4-9 NORTH WHARr 
10; 

10"} 

0!:>/01/fll 
0~/Ot/'l1 

I I/ 12 
11/ 12 

(JW 
G\li 

CLEAil 
Ct l AfJ 

:;c 
5( 

4 
4 

!J,J NO'<T•I 
NUt<l1I 

WHARr 
WltARr 

H)'.l ()'i/01 /91 11 / 12 GW CLE/\R SI: 4 -!) NOQTII WHARF 
'04 J5/U1/~1 11/ 1:1 ~w CLl:AI< St •I -!l NURIH WIIARF 
10'..> •JJ/Cl/91 11 / t2 GW Cl ~A.l <;F 4 - 'l NO!lTri WtlAl,II 
106 0:,/01/91 11 / I? GW <'.I FAR SF 4 ') ~JOClT-1 WIIARt 
101 Ot>/01/91 11/ 12 GW Ci EAR Sl 4-9 NO'<Tci Wr1ARF 
,oa ()~/0(,/:) 1 11/ 12 GW OVERCAST s·w 5 H) NOIIT>t Cl Ul,DY WHAR• 

bl
I 

IOfl 
110 

O',/OE/'11 
O!'l/Of~/!t 1 

11/ 12 
11/ 12 

GW 
GW 

OVERCAST 
OVERCAST 

SW 
SW 

5 10 
5-10 

NORT11 
NORIII 

CLOUOY 
CLCUC'i 

WHAllr 
WIIARr 

en .... lJH',t-1< OH',FR CIIMllt AT I VF 1()0(. 

VATTCN VATIOr-.. KRr'i'> FMJ;s1nN MAX IMIJM rnOI INf: HO! 
START FNO BOX TIME OPAClTY TTMi: srurs 

OBS l.ME: TIME NUMBER SECONDS ¾ 1111:~IIN -./N l.UMt~LNI '., 

!l9 1332 1333 0 0 
90 134S 1:349 0 0 
!l1 13':14 1:l'i5 () 0 
9:> 1-103 14C4 0 0 
9:1 1417 1,11A 0 {) 

94 1425 1426 0 0 
~l~ 14':1~1 1!:>CO 0 0 
qt, 1S u:; 1~1'/ C 0 
97 1523 1523 0 0 
~8 1 J 13 n 14 0 0 
99 1J:IJ •324 0 0 

100 1]30 1331 0 () 

1()' 1 J:ib 1J_J:j () 0 
102 1J~>L ,:1:,3 C] 0 
103 1411 1112 0 0 
104 14;,>f 1,l26 C 0 
105 1510 1511 0 0 
1(.)4> 1•,30 1530 0 0 
•(17 1~'.14 1535 0 0 
108 
I()~ 

1 t52 
1:i:U~ 

1153 
,~ob 

C 
() 

0 
0 

110 12:.15 1?:>6 () 0 



6 QlJFNCHH) co~;E OlSCHi.RG[/tlAN)LlNG (MISSIONS UAIA 
-<RfS$ 0[MON5TRATION PROJCCT rJ["'.llL[llfM 5T[El CORPORAl :ON 

Sl-'ARIWWS PO:NT, MARYLAtJ() 

WINO COKt 
CBSHlVt.R'i WTN["\ SPFED C8SCRV[ll OTSCHARGF 

(;ti!, OAft tlA 11 tRY lNlllALS WEATHFR OIRFCTJON MPH I OCAT ION EACKGRDUND LOCATION 

111 
112 

m,/m,/91 
05/06/91 

1 I/ 12 
11/ 1:1 

GW 
.. w 

OVERCAS~ 
OVERCAST 

~w 
SW 

5 
5 

,0 

1C 
!\ORTH 
NORTH 

CLOlJDY 
CLOUDY 

WHARF 
WHARf 

113 05/06/!ll 11/ 1? c.w OVFR<:AST SW c; I() N'.JRTtl ClUllllY WHAR~ 
114 
115 

05/06/91 
05/Q,-,/9 I 

1 I/ 12 
I 1/ 12 

GW 
GW 

OVERCAST 
01/f-l<CAS 1 

SW 
5W 

5 
'i 

10 
IC 

11.0RTII 
NORTH 

ClUUUY 
CL.OUL>V 

WHAi<~ 
WIIAWI 

116 0!'\/06/!l 1 11/ 1? CW 01/FRCAST SW ':> 10 NORTH CLOUDY WtlARf 
117 Oh/06/91 1 1/ 12 GW OVERCAST SW 5 10 !\ORTH CLOUDY WIIARF 
118 05/07 /91 11/ I:.' GW CLEAR NDRIH U tAR WIIARf 
119 0'>/07/!ll 1 1/ I? cw C: [All NORHl CltAR WHARI-
120 05/07/91 11/ 12 GW CLLAR NORTII ClrAR WHAIH 
12 1 05/Ul/~1 11 / 12 GW CLEAR t..:JR II I Cl t AR WHARF 
1:L2 OS/Ol/~1 11 /I~ GW CLtM~ l\:JRlH C:i FAR WHARF 
1:2) O':J/07/91 11 / 12 GW CL(IIR l\;:;RJH Cl FAR WIIAIH 
1~4 05i0,/91 11 / 12 GW C-L~R M:RIH CLEAR WHARF 
t:>5 0':J/<Yi/91 11/ 12 GW C.CIIR NCRIH Cl FAR WHARf 
12(., O~i/01/!-11 1 '/ 12 GW CL£/\R NOR 11• (:, !-AR WHARF 
~27 05/()//91 1 l / 12 c;w C~[AR NORTH c:FAR WHARF 
1,l:I 0'.>/1:.1-'91 11/1:t GW CL.lAR SF J G NORTH C, fAR WHARF 
1~!:f 0~/1J,'~~ 11/1:1 GW CLLAR SE 3 G N:JR'.H Cl EAR WHARf 
1:;o 05/13/91 11 / 1 ~ tiW CL r AR SE 3-6 NCRTH <:if AR WHARF 

ta 
I 

O'\.,, 
131 
132 

O':J/13/91 
05/ 1:1/91 

UU'.>tll 

11/1? 
11/ 1 ;;;> 

Ul:!5FR 

GW 
c;w 

Cl t AR 
Cl FAR 

CUMULAILVt 

SE 
SC 

KIOC 

J G 
3 G 

NCRTH 
NORTH 

CLEAR 
CL[AR 

WHARf 
WHARf 

VAT ION VAi !UN KR .. ~S FMIS'>ION MAXIMUM COOLING /,OT 
START fNO ROX TTLIF OPACITY TIME SPOTS 

ORS Tit.If TIMF l\llMRFR '.;rCUNDS ¼ HR:MIN YIN COMMENTS 

111 12.1G 1247 u 0 
112 130:l 130:l 0 0 
113 1317 1'.118 0 0 
114 
11\l 

1:J:.?8 
13'.18 

1329 
1:ns 

0 
0 

C:, 
111', 1348 1'.149 C 0 
117 1404 1404 0 0 
'10 11.:lG 1 1 4 7 C D 
113 · 1':>B 1158 C 0 
•20 !.lO:> 12Lh C 0 
·~· 1 :i ~:) I :>J(") <) ;1 
12} 1 ?40 I ~4 I C Cl 
1~I:) : ;.:'~>b 12:.,1 (' 0 
; ~·1 11t)h 1307·~·~ (l 0 
\ :l'j '. J l•l C ;J 
12h 
~ ~· .,. 1'.1)5 

1'.342 
1'.l3G 
134:J 

G 
0 

D 
0 

1:)8 1 124 I I ]5 C 0 
1n1 ', 1.l'.l I 1 :14 f; 0 
130 114B 11•19 (l 0 
1J· 1203 1203 0 0 
'32 1214 121-l (l 0 



QLJFNCHFJ COKE DTSCHARGE/HANlll ING tMlSSIOI,~ DAlA 10 · :16 T1.oesaay, Marer. 31, 1:l:l2 ., 
l<RfSS DEMONS1RATION PROvfCT BETIIL[HlM SI CE:I. CORPORATION 

SPARROWS POINT. MARYLAND 

ORS DATE BATTfRY 
on~.rRvt. ~~ 
INITIALS W[ATHER 

WINIJ 
DIRFCTION 

W!MJ 
s.-EED 

MPH 
OG5[RVLR 
I OCAI IUN tlACKt.l<Ul,NO 

COKL 
DISCHAR<..t 
l OCA TJUN 

1'.11 
134 
1 :i ~l 

13(, 

0~/11/q1 

0:i/13/91 
OS/ 1::1/91 
05/13/91 

i 1/ 12 
I 1/ 12 
I 1/ 1? 
11/12 

(i\ol 

GW 
GW 
GIM 

CLEAR 
CLEAR 
CL~AR 
Cl I AR 

St 
S[ 
SE 
·.;1: 

J-6 
3 6 
J-G 
:1-6 

NORTH 
NORTH 
NORHt 
NORTli 

CLEAR 
Cl FAR 
CL(AR 
CLE.AR 

lo/HAR~ 
WHARF 
WHARF 
WHARF 

137 05/13/91 11/ 12 G\/ CL[IIR St J 6 NURIH CLtAR WHARF 
138 Q'.:,/14/~1 11/12 ulM CLEAR NW 6- 12 N~ CLEAR WHARF 
139 05/14/91 11/ 12 GW CLEAR NW 6- 1:1 m Cl FAR IIHARF 
140 0~/14/91 11/ 12 liW CLLAR NW 6- 1:. NL CLEAR WHARF 
1,11 or:;/ 14/!:I t 11/ 12 (iW Cl.EAR NW 6-12 Nl CLEAR WIII\Rr 
142 
143 

05/14/91 
05/14/91 

11/ 1:;;" 
11/ 12 

GW 
GW 

Cl EAR 
CLEAR 

NW 
NW 

6- 1:.1 
b- 1:i 

N~ 
Nt 

CL~AR 
Cl t-AR 

Wll/lRF 
WHARF 

144 Ct;/14/91 11/ 1 'i GW <.:l l AR NW b 12 Nl Cl FAl< WHARF 
14~ 05/ 14/!J I 11/ 12 GW CLEAR NW {.; 12 NE CLEAR WHARF 
146 C:l/I4/91 11/ 12 (iW CLLAR NW 6 1:1 Nt CLtAR WHARF 
HI ~;~/ 1-:1/Y 1 11/ 1:2 G'J Cl ~AR NW G- 12 NE CLEAR WHARF 
1.rn :~S/}1/91 11/ 1~ (i',/ Clt:AR ;;t 6-12 NORTH CLEAR WltARF 
1-..J (;,~/21/~Jt 11/ 1:i GW t:LL.OR ~t 1,- 12 NORTH CltAR WHARF" 
1sc CS/21/DI 11 / 1 :i GW CLUR St ti 1;1 NORTH Cl FAR WHARF 
151 Oo/21/~1 11/ 12 GW CLEAR SC: G- 12 NORTH CLEAR WHARF 
1132 05/21/91 11/ 12 G'w CLEAR SI b 12 NORTH CU:AR WIIARf 

tJ:I 
I 

153 
154 

05/21/91 
05/21/91 

I 1/ 12 
11/ 12 

G.i 
G',1 

CL[AR 
CLC:AR 

SE 
St 

b-12 
b 1:.1 

NOR!H 
NORTH 

CLtAR 
CLtAR 

11/1/ARF" 
WHARF 

"' °' 03S[R OF.SFR t.l1MIJI ATT VF ><!DC 
VA TI Or. VAT ION KRESS EM!SSI:::N MAXIMUM COOi IN<i HUI 
START END RO:< TIME OPACITY TIME $POT~ 

OBS T lt,I.E TIME NUMBER SECONDS % ltR:MIN Y/N COMMENI~ 

133 1223 1224 0 () 

134 12:J:l 1234 0 0 
13~ 12~4 t?bb 0 0 
136 1320 13?0 0 0 
137 1328 1328 0 0 
1:JB 1135 11JG 0 0 
139 1144 1145 0 0 
140 11 :,4 11!:l~ 0 0 
14 1 12C2 1202 0 0 
1,L> 1 :l:J~ 1~:;~) 0 0 
11:i 1 :> 1~J 1:n~ C () 

'·1·1 1JC2 l:JOJ (\ 0 
H:, IJCB IJO!l 0 0 
• lG 13 1!.J 1315 0 0 
141 13:39 13•!0 0 () 

Hfl 11 ~-1 11!J·1 0 0 
149 1)0fi 1?09 0 0 
t"iO 122n 1??6 0 0 
lh 1 1:?-H, 1'..'4 I 0 0 
1!i? 1'.110 1311 0 0 
153 1'.l) 1 l:J:21 0 0 
1'..14 LLH, 1:J:J/ 0 0 



OUENChFD COKE DISCHARGC/111\NDLING EMISSIONS DATA 
K:;ic:;s CICMON!ill-:ATION 1-'RUJECT - B£THLEHlM Sllll CIJR;.>URATION 

10.56 Tuesday. Maren 31, 1992 R 

SPARROWS ?DINT. MARYLAND 

w!NO C(]Kf 
Cii':,11-''J, ,I':, \,/INU Si'LCIJ OBSfRVfR DI SCHARC.F 

01:lS !IA: t BAI l lR"r !NI I !Al S WfATllfR nrnFCTir)N MPH I OC:ATION BACKGROUND LOCAT!Ot~ 

155 05/? 1/("'11 11 / 1:> <.iW CLLIIR ~~ b- 12 ~.2RTH Cl f-AR WHAR~ 
156 05/21/91 11 / 12 GW Cll:AR '>t b-17 NORTH CIEAR WHARF 
157 u~/21/91 \ I/ 1:l l>W CLEAR St 1,- 11 NORIH CltAR WHARF 
1~d 05/22/91 \ I/ 1~ <.iW sr 6 12 NORTH wHARF 
15:J 05/22/91 11/12 GW Sf- 6-1? ll.2RTH WHARf 
16C 0:,/2:.!/:! \ 11 / 1:i GW SF 6- 1? ts.ORTH WHARI 
Hi1 05/::>3/91 11/ 12 c.w Sf- 4-H NORT!I WHARI 
162 05/23/91 11/1? GW S£ 4 8 NORTH WHAIU 
1(,3 05/23/~ 1 11/ 12 cw :,t 4 I.I r.URIII lo/HAAF 
164 0'1/:l:l/!l1 11/ 12 uW SE 4-8 NrllHH WHARf 
1b::i 05/23/91 11/ 12 GW Sf- 4·8 NORHI w,tARF 
*hh 05/ :>1/R I 1 t/ 1? GW $[ 4 !l rJORIH WHARf-
167 0~/23/91 11/ 12 GW SE '1 B NORJtl WHARF 
168 05/28/91 11 / 1 'J GW OVLIH.JtSI NW 'I 'l '\JOIHtt HA/Y i.,HARF 
·o:a O~/i8/H1 11 / 1 ~ GW OVFRCAST NW 4 fl '\J{ll<IH HAZ) lo/llARr 
170 
··:, 

05/23/'l I 
0~/ 13/'l I 

· 1 / 12 
11/ 12 

GW 
c.w 

OVfRCASf 
Ov[RCAST 

NW 
NW 

4 9 
4-9 

NO~HI 
NORIH 

t1AZY 
HAL\ 

WHARF 
WHARf 

. u. O':J/28/\!1 11/ 1? cw UVtRCA':>1 NW '1-9 NORTII H117Y WH.!\RF 
• "/3 0!>/7ii/!l1 11 / 1? GW OVERCAST NW 4-9 NORTH WILY WIIARf 
'/-1 Otl/ 23/H 1 I I/ 12 GW 0\/lRCAST NW ,I 9 NURIII 11.!\.l ~ WIIARr 

Cl) ·75 05/29/()1 11/ 12 r.w CLlAR '.:,l 6- 1'.i. NORTH Cl f-AR WHARF 
I 

°' 
1/b m,/il:l/!:11 11 / 12 GW CIFAR Sr !>- 1? NO'ITH CLEAR WHIIRr 

-.J oasc:i OBSFR c~MULAT!VE K!DC 
VAi ION VATION K~L~~ tMISSION MAXIMUM CUULlNI> t\01 
5H.RI END tlUX TIM£ OPAC !TY TIMF SPOTS 

01.JS TIME l !Mt NUMtltR SrCDNUS r. HR:MIN Y/N COMMENT<; 

,~~ 1:JSO 1 '.3$0 0 0 
1':>b 13~8 Lb9 0 0 
1~"/ 1418 1418 () 0 
158 1323 1324 0 0 
1':>9 1349 13':>0 0 0 
160 1·10!,J 1·109 0 0 
1h1 1258 O"i"! 0 0 
16:1 1308 1308 0 0 
1b3 ·:i11 1J17 0 0 
lb<\ 1J2·1 132:, 0 0 
161_; 1'.l:l'.J 1J'IC u 0 
lhh •.10:1 '405 () 0 
167 14 11 1412 0 0 
1(,El 1 1 JC 1 1 J 1 \J 0 
1G3 122A 1229 :.!1 10 
,-;o 12·15 1246 0 0 
'.71 ,253 1?53 u 0 
17? 1310 1311 0 0 
,73 131g 131; 0 0 
1 14 1JH 1JJ5 0 0 
1"/5 144:J 1446 0 0 
17b H58 14S8 15 15 



OUENCd[D COl<C DISCIIARGE/HANDl HJG EMIS:,IONS OATt, 1o _::in Iuc,srJi\y, Mnrc:11 :11 . 1!l~'J 
KR~S~ DEMONSTRAllON f-'ROLIECJ - BEThlEHl:M ~IHL COWl'ORAT:ON 

SPARROWS POINl, MARYLAND 

WlNU COKE 
UuStJNLJ<c, Wlrl,U Sf>cL..i UHS~~Vtf< DISCHARGF 

cus DAT[ llAlTCRY INll lALS W~t.THCR DI R[CT ION MPH LOCAi IGN KAl;KGJ<OUNO l OCAT ION 

177 
l7!i 

05/:>9/9 t 
05/?9/9 I 

I l/ 12 
1 l/ l? 

GW 
<:w 

ClfAR 
C:I FAR 

SF 
SF 

6- 1 ;t 

6- 1, NORTfl 
NORTH 

Cl fAR 

CLEAR 
WttARI 
WHARt 

179 05/29/91 11/ I? GW Cl FAR St G-12 NORIH CLlAR WHARF 
180 05/29/91 1 1/ 12 GW Cl fAR 5£: " 1:.! NUJ<IH CLLAR WHAi<• 
181 05/2J/JI 11/ 12 GW CLEAR 5[ b 12 NORIH CL~AII WIIAIH 
182 CS/2'3/91 11 / 12 GW CL[I\R SC 6-12 NORlli Cl EAR WHAllf 
Ill:.! C5/29/9t 1 I/ 12 <iW CLLAR Si- 6-12 NORIH CLEAR WIIARf 
184 05/23/¼t 11/12 1;w CU:AR <;r 6-12 NllfllH CLEAR WHAR• 
185 ():,/ 30/9 I 11/ 12 (iW Cl tAK '-r '.l-{i Nll~IH HA7Y IIIHARF 
18G 05/30/91 11 / 12 GW CLEAR s.::: :1-0 NOfllH HA/Y WHARF 
187 
188 
1/ffl 
19() 
I'll 

05/30/91 
()6/03/91 
m;/O'.l/91 
()6/03/91 
06/03/;)1 

11/ 12 
1 ti t:l 
11/D 
11/1? 
: 1/ 12 

GW 
GW 
r.w 
<:w 
GW 

CL(AQ 
OV~RCA~T 
f1Vi-R\.A5f 
ovrRCAST 
OV(RCA!,T 

SC: 
~~E. /r-..f 
SF/NC 
SF/Nt 
:,::/Iv( 

3-6 
1 t! 
7 12 
/- 12 
7 12 

NORTH 
NORT:1 
NO'lT•I 
NORTH 
NORI!! 

HAZY 
OC/CLO'i 
OC/CLDY 
OC/CLIJY 
UC/CLUY 

WIIARf-
WIIARt 
WIIARJ 
Wtl/lRF 
WIIARf-

19~ 06/0J/S,1 11/ 12 GW OVUKASI ~'\E:./Nt /- I:.> NORll"i OC/C:l l1Y WHARF 
19;J 06/03/91 1111:.! GW OVU~CAS l Sf/NF 7 12 NORTH OC/CIIW WHAIIF 
194 OG/03/91 11/ 1? GW OVflKAST s~ /t\:t- '/- 1 'J MIRTH OC/CI fJY WtfARF 
18$ 06/03/91 11/ 12 GW OVCRCASl 5Ch.r 7 -- I'} NURlll OC/CIOY WHARF-
196 OG/0:l/'.l I 11/ 12 GW OVERCAST SC/NE 7 12 NORT!i OC/CLUY WIIAJ<r 

a, 
I 

187 
198 

C·b/OJ/9 t 
06/Q,1/91 

11/ 12 
11/12 

GW 
GW 

ov::RCASI 
CU:AR 

SL/NL 
NE 

I - 12 
9-15 

NORI ii 
NORTH 

OC/CLD~ 
CLEAR 

WHARF 
WHARF 

0\ 
CD ORSI-I( OH$fR l".1,MULATTVC KIDC 

VAT ION VATION KRE'.iS FMISSION MAXIMUM COOi ING HOI 
START ENO nox TIME OPACJTY T!Mi: !:lf.'OTS 

CBS TIMF TIME NUMBER SfCONDS % IIR:MIN Y/N CCMM~NTS 

177 151 I 1517 0 0 
178 15?8 1528 0 0 
179 1536 15J(j 26 :w 
180 1543 1544 0 0 
I!! I lb~~ 1!:>!:>6 0 0 
IH:.-> 1b:)1 16()4 0 0 
183 1618 1fi 1R 10 1"> 
184 1G:>8 H;:>R 0 0 
185 114:, 11.:.;:1 27 ·~ 
18C 1148 1 !JO 10 ·o 
llP 1203 1203 13 15 
181: I I 37 1 1'.lil () () 

189 115S 115G 0 0 
190 12 IG 1 ~ !t;, (_I 0 
191 122s 12:!(j () 0 
192 12:J I 1238 0 0 
193 1 :1 49 , 249 0 0 
1'14 IJOF 130G 0 0 
18':> 1342 1342 0 0 
Hll1 1402 1403 0 0 
197 140!'! 1410 0 0 
191.1 I I-Iv ll-1(; 0 {) 



G:>UlNCli:::J COKE DISCHARC!:/HANOLING ~Ml SS I :JNS OA TA 10:56 Tt.. r.sday. M?\rcn 31. 1992 10 
KRFS<; DFMDNS !RAT ION PRO.JFC.T - BETHLEHEM STEEL CORPORt.TION 

<;PARROWS POIN1. MARYi ANO 

w1r-.u COKE 
09SFRVER5 WIND SPEED 08S1:llVl:ll DISCHARG~ 

OBS DATE BATTERY INITIALS WLA!llLR OJRECllOI\ MPil LOCA l IUN tlACKGl<OUNO LOCAl I rJN 

199 06/04/91 11/12 GW CLEAR NF 9-15 NORTH CLEAR WIIARr 
JOO c;;/04/q 1 11/ 1:> GW CLLtlR NE 9 15 NORIII Cl~AR WIIAIU 
101 
202 

06/04/91 
06/04/91 

11/12 
11/12 

GW 
GW 

CLEAR 
CLEAR 

NE 
NE 

9-1!1 
9-1~ 

NURIH 
NURIH 

CLl:AR 
GI ~AR 

WHARF 
WHARF 

20:J 06/0'1/l! 1 11/12 Gw Cl FAR NE H 1!> NllRTH C.LEAR WltARr 
704 06/04/91 11/ I? Clil CLEAR NE 9- 15 NORlll CLEAR WHAR~ 
?05 06/04/91 11il2 GW CLEAR NE 9-15 NOR II I CLLAI-I WHARF 

'°" OG/04/91 11/ 1:> GW CLEAR Nl "' 15 NORTH CLl:AR WHARF 
207 0(,/04./91 11 / 12 Gw CLEAR Nt ,I- 1:, NORTH ClfAR WHARF 
:wa Ob/10/91 11/ 12 c.;w U HIR NW :,·10 NORTH CIFO.R WHARJ 
~09 06/10/91 11 / I:? GW C:l FAR NW 5- 10 NDRTII CL[AR WIIARF 
210 06/10/')1 11 / 12 GW Cl FAR NW 5 1() NORTH CLtAR WHARF-
2 11 -.lb/10/91 ii/ 12 '..IW l.:LLAR Nii/ 5- 10 NDIITH Cl i-AR WHARF 
:1 12 
2 1] 

Of>/10/91 
2,6/10/'ll 

11 / I:> 
I 1 / I:> 

cw 
:;w 

CL,Al1 
CLEAR 

NW 
NW 

'>-10 
~ 10 

NOl<fll 
NORTH 

CU:AR 
CLEAR 

WHARF 
WHAR~ 

2 1 l Uli/ 1(.)/9' 1 l / 12 GW CLEAR NW ~,- 10 NORTti CLEAR WJtARI 
:i15 06/10/91 11 / 12 GW Cl rAR NW 5 10 NORTH CLEAR WHARF-
:lHJ (Jb/101'11 11 / 12 GW Ci f-AR NW ~1-1'J NORTH CLEAR WIIARf 
? 17 C,G/ 10/"l 1 1 1 /I? r:w CLEAR NW 5 10 NORTlt CLlAR WHARF 

Ill 
218 
:t 19 

06/13/91 
Ob/ 1)/~1 

11/12 
1 1/ 12 

GW 
GW 

CLEAR 
CltAR 

NW 
NW 

G 
(, 

1:? 
12 

NORIH 
NOKTH 

(;Ll:AR 
CLEAR 

WHARF 
WHARF 

I 
0\ 

2:10 06/13/91 11/ 12 GW CLEAR NW f;- 1:> NORTH Cl FAR WIIARF 
ID 

OLJSCR Oil';,! R CUMULAIIVL KIOC 
VAl IUN VAi JON Ki-l[SS EMISSION 114AX!MlJM C:001 ING HOT 
START H'U KDX l llllf OPACITY TIMF SPOTS 

OB::, TIME TIME NUMBER SEC:JNOS -;. HI~ :MIN Y/N COMMfNT<;; 

199 1211 1212 0 () 

200 1749 •~~o 0 0 
201 1301 1301 0 0 
20'../ 131l 1312 0 0 
203 13:18 1329 0 0 
204 1354 13:,5 0 () 

?05 1406 140-1 0 0 
:;>()f; 1-115 l-115 0 0 
:10'1 
,cis 

l•lJ!., 
I l 3:, 

142& 
113:1 

0 
0 

0 
0 

209 1151', 1156 0 0 
210 1206 l:.!08 0 Q 
~ 11 12,5 12:.!5 18 10 
: 12 1249 1250 0 0 
;; 13 1J(JJ LJ04 0 () 

?14 1110 1:11 l 0 0 
?15 1319 1319 ?6 20 
? If; 133!; 13'.IG 14 10 
217 1342 1343 16 10 
:i 1U 11J4 11;.f'J 0 0 
219 11'>'> 11h~l 0 0 
:?:20 120:J 1204 0 0 



QIJlN(UFO C8Kl Ul'.:,CIIARuL/tlANCLlNG L~J::,:,JONS CATI\ 10;b6 Tuc:;clc,y, M,u·ch 31, 1992 I I 
~R~SS UtMONSlRATION PROJECT BFTHI EHEM STft,l CORPORATION 

Sf'AKROWS l'OlNI, MIIR'{LANO 

wlND C.OKt 

00$ ()ATE ClATTCRY 
OR:'.FRVtUS 
INITIAlS Wl,AlhtR 

WIND 
Ull<l(;l lUN 

Sl'U:O 
Ml-'11 

OllStRVER 
LOCATION BACKGROUND 

OTSCHARGI, 
LOCATION 

221 OG/13/91 11/ 12 GW CLEAR NW G t:l NORTH CLlAI-! WtlARf 
222 OG/13/!'11 11/ 12 CiW CLCAR NW (, 1:l NORTH 1:LlA!-1 WHARf 
:,:,:; Ob/ 1:J/1'11 11/12 GW CLLAR NW 6-1:.> NORIH Cl !,AR WHARF 
224 06/13/91 11/1:;, (iW (;LEAR NW 6-12 NORTH Cl FAR WHARf 
22~ 
226 

06/1:J/91 
06/13/91 

11/ 12 
11/ 1~ 

GW 
(;W 

Cl FI\R 
CLEAR 

NW 
NW 

6-12 
6-12 

NDIHII 
NORTH 

CLEAR 
CUAR 

WHARf 
WHARF 

'22"1 Ob/13/91 1 I/ 12 G\11 CIEAR NW b-12 NORTII U(AR WtlARF 
228 06/ 17/"11 11/ 12 cw Clllli< NE 6 12 NORl>-i SCT CIDS WHARf 
229 06/17/91 11/ 12 GW Cl f AR Nt b 12 NORTH SCI CLOS WHARF 
230 
231 

06/11/~I 
06/Hi91 

11/ l;/ 
11/12 

c;w 
cw 

(;LUIR 
Cl E-AR 

NE. 
NE 

6 
G 

1 ~ 
12 

NORTH 
NORTH 

SCT 
<;CT 

CIDS 
cine; 

Wlli\1-11 
WHARr 

232 
:;:l'.l 

Of./ 17/!11 
06/17/91 

11/12 
1 liD 

Gw ,,. CLEAR 
CLtAR 

NE 
Nt 

G-1;> 
6-12 

NORIH 
NORTII 

scr 
SCT 

CLOS 
CLOS 

WHARF 
WHAR~ 

234 06/l'i/91 11/12 Gw CIEAR NE 6- 12 NDRIH SCT CLUS WHARF 
23'5 OG/ 17/91 I 1_/ 12 GW CLtAl-1 Nt li· 12 NORlrl SGT Cl DS WHARF 
:::i1.; ,,6/ ,-;/91 11/ 12 GW CLCAR NE 6- l7 NORT•1 SCI CLIJS WHARf 
73-, 06/17/CJl I 1i 12 r,;.; f.l FAR NE- 6-12 NORT•I SCT CLOS WHIIIH 
238 
:::i~ 

OG/ 18/9 I 
()1;/lb/91 

11/ 12 
11 / 11. 

GW 
vW 

OVCRCAST 
OVE:RCI\S I 

SC 
St 

5 10 
!;-10 

NORIH 
NORTH 

Cl IJlJIJY 
CLOUDY 

Wt1ARF 
WHARF 

240 06/16/91 11/1:l G.W OVFRCAST 5[ 5- 10 NORTH Cl OIJllY WHARF 
Cll ?41 ()6/ 16/91 11 / 12 GW OVFR<:AST Sic ~)- 10 NORTH CLOUDY WHARF 
I 

-.J 
242 OG/IP./~1 11/ I;• GW OVLRCA~I $[ '5 10 NORIII (;LOUD\' w11111-n 

Cl 
OilS[R :msER CUMULATIVlc Kl:JC 
VATION VATJON KRFSS LMISSION MAXIMUM coour.c., ·<OT 
START [ND 130X TIME OPACl I Y llME '.>i'UfS 

01:35 TIME 1 1114t NUMt\tR SLl:uND~ ·l HR.MIN Y/N COMMFNTS 

221 1217 1210 0 u 
222 12~9 12!.>0 ~ 0 
:>23 1259 1259 0 0 
124 1308 1309 0 0 
ns 1319 1:119 0 0 
:l:i6 1323 1324 0 0 
rn 1;;::,,1 1~~~ 0 0 
??I\ 1137 1138 0 0 
2:29 1146 l 141l 0 () 

:,:.;o 1:./~1 ,~oo 0 C 
,:11 
:•:1"..i 

t23C'>,~~, Vi'.10 
12J6 

0 
() 

(! 

0 
~JJ 1:.:::0 1250 13 1() 

234 1301 1:l01 9 15 
;;J~ IJ09 1:JO!I \) C 
~36 133~ 1332 0 C 
~37 135.i 1354 () 0 
:J!l 1127 1128 0 0 
239 114.; 114.; 0 C 
?40 1:iOb 1 20(, 0 0 
~-11 1227 17:.ill ;) 0 
?4? l,•16 12.;6 () 0 



CUENCIICD COKE O!SCIIARGE./l!Al"<DLING LMI :,s!UN:, LIA Ih 
KR[:;'.; DlMONSTRAflON PRO..JECT OCTHLEHEM STEEL CORPORATION 

10 ,i6 luc,..<Jdy, M,,rcl, 31, 1992 12 

SPARROWS POINT. MARVlANO 

WI\JU COKE 

ORS OATF KA I [FRY 
ORSrRV(R~ 
lNl TIALS WEAlH[R 

WIND 
DIRECTION 

'.,>'l[fJ 

MPtl 
OH;iHIV~R 
LOCATION BACK[il.OUNIJ 

OISCHARCE 
l[JCAI ION 

243 OG/18/91 11/ 1? Cvl OVERCAST SC 5-1:) r>-01111-1 ciourn WHMH 
:!·11 Cb/11l/91 11/ 1? GW OVERCAST SE 5 10 NORTH CLO:JOY WHAIH 
:>15 06/19/91 11/ t? GW OVfRf'AST SE 5 10 NOR 111 CLOL.IDY WHARF 
?46 06/18/91 11/12 GW OVtRCAST Sf c,- 10 NORIH Cl OUf)Y WHARF 
247 OE/18/91 11/ 12 GW OVfRCASI SL :,- 10 NORIH CLOUCY WIIARF 
:.?48 06/:24/91 11/ 1:! ~w CLEAR NW 5- 10 NORTH WIIARr 
249 OG/24/91 11/ I:> GW Cl FAR NW 5- 10 l\iORJH WHARF 
?50 06i24/91 t 1/ 12 c.w CLtAR NW :, 10 NOlllH WIIARr 
251 OC/24/91 11/12 GW Cl FAIR NW :,- 10 NORTH WHARF 
252 06/:,4/91 11/ 12 GW Cl FAR NW :,-10 NORTH WI IARr 
:.?~:J Ob/2-1/91 11/ 12 GW CL[AR NW s- ,o r.OJ;IH WtlARr 
254 06/24/91 11/ 12 GW CLEAR 11.W ::, 10 NORIH WIIARI 
255 06/24/91 11/ 12 GW CL[AR NW ~- IU NURIH WHARF 
;.:~(, OC/2.:l/B1 11/ l:l -.:.w CltAII NW 5· 10 '.Clfllt-1 WIIARr 
".!.',,'/ Gu/24/91 11 / I:> GW Cl •All 11.W 'i-10 NORJH WHARF 
~~e Cb/2b/9 J 'I/ 12 GW Cl FAR SL I!- 12 MJRlt1 <.:LlAR WHARF 
:H·_.9 C~/~€/nt 1 I/ I) cw CL[AR '.,L ti l:l '-U~TH CLEAR WHARF 
2GO er /,f./'J 1 11/ 12 SW CLEAR 5£. 8- 12 11.0IIIH Cl FAR WHARF 
2ti 1 OU/7b/q1 11/ 12 GW CLEllR 5L a· 12 NORlH Ct ~AR WHARF 
:C:Q:.! C(.;/2li/~ 1 1 1/1:1 GW Cl< All SE B 12 NORTH CLEllR WHARI 

:,l 
I_, 

26J 
,i(,4 

C6/2G/91 
OG/2G/9 I 

11/ 12 
I'/ 1:2 

liW 
GW 

Cl r AR 
CL[AR 

Sc 
SE 

A-I? 
H- f.::l 

IJORTH 
Mll"/Trl 

CLCAR 
CLEM, 

WI IARr 
WltARf 

. <JHSfR 01:1'.,tol CUMlJl A I l Ve KIOC 
VA I ION VATlON Kl<LSS tMl:,SION MAXIMLIM C:IIOl ING HOT 
STll~I END IJOX TIME OPACITY TIMF ~.Pnr :. 

Ul::I'.> I !Mc 1 !Mi: NUMB[R SCCONOS o/, HR:MIN ~/N C:JMMtNI 5 

243 1303 1JOJ 0 0 
244 1337 IJJl 0 0 
245 134!, 1345 0 0 
:;46 140l, 140:, 0 0 
:).;7 t-126 14:1 h 0 0 
248 1 1 27 I 1 27 0 0 
24!l 1138 1138 0 0 
2~0 1Hb 11·16 0 0 
~>!1 t 1?06 1 ·~'( )ti 0 0 
25~ 1)46 1246 0 0 
:-!,J tJv~ 1.1,i-1 0 0 
~~-1 1Jl3 l:Jl'J () 0 
~~!, ,:J,7 I '.'I?"/ 0 0 
25G l:JJ6 1J36 0 0 
?'i7 1353 11'>'.l 0 (l 

258 121::,6 125(; l~ 5 
.7~q 1307 1307 20 10 
21:>0 132:, 1'.I?!, 0 0 
2b1 1J:;b 1J:fo 0 0 
~62 1319 1:14~ 0 0 
?f.'.l 1403 1401 0 0 
2€~ 1424 1·12·1 0 0 



(JlJlNC11ED c::;K[ DISCHARGEIHANlil ING EMISSION$ DATA 10;~1, lwesaay, March J1, IHH2 13 
KRESS DEMONSTRATION PRGdECT - BETHUH~M SllCL c:.;l-/~UR/1; ION 

'.>P/\RROWS POINT. MARVLANU 

WIND COl<t. 
Uc!oERVERS i.'JNU Sf>LLU l1BSERVCR DI SCHAf,U..iE 

()ti'., l)/11£. EATTERY INITIAi S WEAThl:R DIRECT!nN lli'H I OCATION llACKGROtJNO LOCATION 

265 CG/26/91 11/ 12 GW CL[/\R SC 8- 1:1 NIJR!H Cl ~Ml i.'HAR~ 
2GC OC/2G/91 11/ 12 GW CltAR St a 12 NORTII Cl EAR WHARF 
:76"/ 06/26/91 11/ 1 :Z GW CLEAR ~f A- 1? NORTH C.I f AR WIIARJ' 
268 07/01/91 11/12 liW UVHICAS T :llE 9 15 NORTH CLOUDY WHARF 
:11,H 0·1/01/91 11/ 12 GW OVERCAST NE H· 1~ NURIH CLOUDY WIIARf 
:no Gl/01/91 11/ 12 Gw OVFRCAST Nf !l- 15 tJORTH <:t minv WIIAR~ 
27 1 07/01/91 1 I/ 17 GIii OVERCAST NE 9 15 NORTtl CLOUDY WHARf 
'} 12 Cl/01/91 11/ 12 cw OVFRCAST NE 9 15 NOR II I Cl UUUY WHARf 
27'.l 07/01/91 11/ 12 GW OV~RCASI 'lt 9-b NOl<TH CLOUDY WllARf 
274 Ol/01/91 11/ 1:.1 liW OVtRCAST NI: 9- 15 NORTH Cl OUDY WHARf 
:.? f&..J 

2"16 
2-r, 

01/01/91 
0-1/01/91 
07/01/91 

11/ 12 
11/ I:> 
11/ 17 

GW 
cw 
Ci. 

OVfflCAST 
ovrRCAST 
OVERCAST 

NE 
Nf 
NE 

9 
0 
:) 

'5 
15 
15 

tJORT ti 
NORTH 
NORTtl 

CIOUD'/ 
CIOIJIJY 
CLOUDY 

WIIARf 
WHARf 
WHARF 

~78 07/02/91 1 1/ 12 GW OVlRCAST Sl (i - 1 :;> NORTH HAZY, OC WllARf-
279 01/02/91 11/12 GW OVHICAS T s~ ti- 1? NORTH IIAZ~. oc WIIARf 
260 0'//02/91 11/12 GW OVl'?CAST SE 6-12 NORTII IIAb', CK WHAi-i~ 
:>81 07/0~/91 II/ t:> C"' 0'.'ERCA51 SE 1,-,2 NORfd ttlllY. cc WIIARI 
282 07 /0?/'J I 11/ 12 GW OVERCAST SE 6 12 NORTH HAI(. nr. WHARf-
:i:03 VI /'-..•'J./91 11/ 12 GIii OVtRCASI SE G-n NORTH ttAZY, oc WHARF 
264 07/02/91 11/ I? r.w llVERClST SE G 12 NORTII HAZY. oc WHARF 
~8~ 07/0'2/',JI 11/ 12 GW OVCRCftoST SE 6- 12 NORIH HAlV, DC WHARF-

a, 
I 

20C 07 /02/9 1 11/ 12 GW OVERCASI St b- I;, NORTH dAZV, QC WIIARr 
-i... 08S[R Ull~ER CUMULI\ I IVl KIOC 

VA I !UN VAT ION KR[55 EMISSION MAXIMUM COOi TNG rlOI 
START FNO ROX Tl Mf OPACITY TIME SPOTS 

OtlS TIME TIME NUMBER SEC'.JNOS 'X HR.MIN Y/N CO~CNT'.> 

265 113!> 1135 0 0 
266 1'142 1442 10 10 
?61 145? 1452 0 0 
268 112'5 11,G 0 0 
269 1139 I 1•10 0 0 
210 1150 1150 10 10 
271 1204 1?04 0 0 
'}72 1223 1223 10 1~ 
273 1229 1229 {) 0 
',/"/4 1:1!1:> 1:>~,2 0 0 
'} ,~} ,30.; 1J0(; 0 0 
276 1318 1:Jl8 0 0 
211 1324 1324 0 0 
',/18 I 4•1b 14-16 0 0 
:2"19 1507 1507 () C 
:rno 1~1:.. 1515 0 0 
281 1S7:i 15?? 0 0 
282 1529 1530 0 0 
2e:i t55e l~~IS 0 0 
284 161~ 1615 0 0 
28~ 162l, 1b2G 0 0 
206 1640 1640 0 C 



QUE:NCHEIJ COK!: DISCHARGUHANDI ING EMISSIO\IS DAlA 10: ':if; Tur.sc1.-ay. 14.ar.-,h 11 . 1992 14 
KRL5'., OLMON~IKAfJUN ~MUutcr - l:ltTH!FHfM STFFI CORPORATION 

SPARRa .. s P.'.JINT. MIIRYI AM) 

llilND C:OKF 
OBSERVERS WINU 5~lLU llll'.,H<VU, DIS<.:HARGt 

oc:, DA rt BA'T(RY INIT IIILS We.A I ttLR DIRCCTION MPH LUC/I I IUN l:l,\<.:KG~UUNIJ LOCATION 

281 07/02/91 11/ 1::: GW OVERCAST SE G 12 NORTH hA7Y, OC WHAl<i 
na 07/08/91 11/ 1? cw CLEAR NW 6 12 NORTH WHARF 
::>89 07/08/91 11/ 1:;, GW Cl f-AR NW G- 12 NORTH WHARF 
no 07/08/91 11/12 GW CIFAR NW G 12 NORTII WIIARI 
291 07/08/91 11/ 1? GW CLEAR NW G 12 NORTH WIIARI-
292 07/08/91 11/ 12 GW CLlAR NW b 1:1 NORTtt Wl1ARf 
2!:)J 

294 
07/08/91 
07/08/91 

t 1/ 12 
11/ 12 

GW 
GW 

CL(AR 
CLEAR 

NW 
NW 

6-12 
b 12 

NOR Iii 
NU!< Iii 

11111/,RF 
WHARf 

29:J 07/08/91 11/ 12 cw CL(AR NW b- 12 NORIH WHARF 
296 07/CS/91 11/ 12 GW CL[AR NW 6-12 NUIHH WHARf-
297 07/08/~1 11/1:l GW CLtAR NW (j 12 NORIH WHARF 
2CJ8 U7/C9/'::J 1 11/ 12 tiW t:LUIR NW :, H.) NURlll WHARF 
n-~ 
)00 

07/09/91 
07/09/91 

11/ 12 
11,' 12 

GW 
\iW 

CLEAR 
C .. CAR 

NW 
NW 

::i-10 
~-10 

NURIH 
N:.;RfH 

WtiARF 
wt1ARF 

:101 u·l /0~)/~ 1 I 1 / 12 GW C:: .. l.llh! NW ~ 1~) N::RIH WHARF 
J(.)2 Ol/09/41 1 1 / 12 cw ::cEIIR NW 5 ~ 10 NCRIH WHARF 
JOJ 07/09/91 11/ 12 GW :.:LtAR NW 5 10 NORIII WHMlf 
J04 u7/09/:11 11/ 1:t (liW CLEAR NW ~- tO NORTII WIIAR~ 
30'.> Ol'/09/91 11 / 1~ GW Cl I Al< NW 5- 10 !~OP.Tit WHARF 
JOG 07/09/91 11,' 12 GW CL[I\~ NW :,- 10 NUIHli WHARF 

l;Jl
I... 

:J(J1 

:108 
Ol/1~/91 
07/1!>/91 

11/ 12 
11 I 1~ 

GW 
GW 

CL(A~ 
CLEAR 

NE 
NE 

~- 10 
!,- 10 

NUR Ill 
rJOIHH 

r., f- Al? 

CLEAR 
WHARF 
ll'HARF 

w Oil.SER clBSER CUMULAT!Vf KIUC 
VAT IOI'. VAT ION l<RE.SS CM1$$10N MAXIMUM COOLING HOT 
START FNf; BOX TftJ.C OPACITY TIMl ::.POTS 

OR~ l lM, T lr,,!f NllMfiER SECONDS ¾ HR:MIN Y/N COMMtNTS 

201 ,,,,10 ll>•lU 0 0 
2811 1122 1122 () 0 
289 11J8 11J9 0 0 
290 1145 1116 0 0 
:>91 1'02 1202 10 10 
2!)2 1214 1214 0 0 
?q~ 1n,1 1229 C 0 
2'l4 1243 1244 0 0 
29!> , :;> ~) :~ 1:100 0 I) 

J% 1] 1:) 1:110 0 0 
}')7 • J 1 7 131'/ (; 0 
)'.)8 '.1-l-1 I 1 -'"' C n 
7'1'1 l l'l? 1152 5 10 
IUC...: 1:•1~ 1;•;;0 0 0 

.101 • :J~-l l;l:'4 0 0 
)()) ,.1c1 1301 0 0 
JOJ 13.H 133-1 (.) (J 

304 1 J4;J 1:1,19 0 0 
305 1359 1359 0 0 
:)QC, 14CG 1 .. 01 0 0 
107 •. 2CO 1200 0 0 
308 17 18 1~ Ill 0 0 



(.)UH,CHF:J CO,<F OISCHARGr/HANIH ING FMIS<;!:;Ns ()ATA 1,'.) 5G Tuesdav. March 'J1, 19:32 1~ 
KRF55 nFMO~STRATTON PROJECT - BETHL~HEM STEEL CORPORAflUN 

SPARROWS POINT, MARYLAND 

IIITNn COKE 

oa:; DAT[ OAT 11:1< i 
08S(R\/[i'IS 
INIIIALS '*'l-A IHl:.W 

WINL> 
UIRtCI ION 

SPHD 
MPH 

OBSlR\l[R 
LOCATION [IAC><SRGUNO 

01 SC.HAR<ic 
LOCI\TION 

J09 0"//15/91 11/ 12 GW CLl:AR Nt :, 10 NORlH CLEAR WIIARr 
:110 07/15/91 I 1/ 1 :> Gwl ::1 ~AIJ NF 5 10 NORTH CLEAR WHARF 
31 I 07/15/91 1 I/ t7 GW CJ FAR NE :,-10 NORTH CLE.AR Wfil\Rf 
J12 07/15/91 1 I/ 12 GW CLl:AR NL :, 10 NUR 111 Cl lAR Wtll\Rt 
313 07/15/91 11/ 12 cw CLCAR NE 5 10 NORTH CLEAR WHARr 
314 07/15/91 11/ 12 GW CLCAR NE Cl 10 NURTH CltAR WH4RF 
J15 07/15/91 11 / 1 :I GW CLLAR NE ~- 10 NORIH :;, l:AR WHARF 
316 07/15/91 11 / 12 GW Cltl\R NE 5-10 NORTH Cl~AR WHARF 
:J II 07/18/91 11 / 12 GW CLlAR SW 4 9 NORTl1 WHARF 
'.l 1H ()1/ 18/91 11 / 1? GW Cl LAI< SW 4 9 NORTH WHARF 
:J19 Ol/113/91 11 / 12 GW ::LEAR SW 4 9 NORTH WHARF 
J20 UI/ 11i/!of 1 11/ 12 (iW Cl HR SW 4-9 NORTH WlfARr 
:121 07,'18/91 11 / 1? cw :'.:l FAR C.'11 4-rt NORTH WIIARr 
:!22 07/lli/91 11/ 1? G~ :'.:LEAR SW 4 g NORTH WHARF 
323 07/ 18/91 11 / 12 Gw Cl fAR <;W 4 !I NORTH WllARf 
124 07; 18/91 11/ 12 Cw CtEAR 5W 4-9 NOJ./111 WHAR~ 
)2':> 
J2C 

07/18/91 
;)7/16/91 

11/ 12 
11 / 12 

G·,1 
G1, 

CLCAR 
CLlAJ./ 

SW~.., 4 9 
4-9 

NUJ./IH 
NORltt 

WIIARF 
WltARF 

J27 07/21/91 11 / 12 GW CLLIII< :,l 6-1() NORIH HJ\/Y WHARF 
328 07/22/91 11 / 12 GW CLLAI< 5E ~-10 NORTH HAZY WHARF 

:ll
I._,, 

n9 
330 

07/22/,;1 
07/22/!!1 

11 / 12 
11/ 12 

GW 
Gw 

CLEAR 
CLEAR 

SL 
SE 

5-10 
5-10 

NIJRTH 
NORTH 

HA2Y 
HA2Y 

WHAR~ 
WHARF 

,i,. 
ORSER IJRSrR Cdf',lll AT I VE KIOC 
VATTON 
SIART 

VA l ION 
FNO 

KRESS 
BOX 

[MISSION 
TIM~ 

MAXIMUM 
OPACITY 

COOLING 
TIMC 

HOT 
SPOT:; 

ORS TIME TJMF NUMBER ~LC8NO~ ¾ IIR MIN Y/N COMMLNTS 

309 1237 1237 0 0 
310 1243 1243 0 0 
311 12':>0 1250 0 0 
"ID 1309 1309 0 0 
313 1316 1317 0 0 
314 1JJ:> 1332 u 0 
J15 1349 1349 u Cl 
316 1359 1400 0 0 
) 17 107 1128 0 0 
'.llfl I 151 1151 D 0 
:119 1?04 1;04 () 0 
:no 123> 1 :>.'.l~ C> u 
'.)'.}' 1'.l'.:>1 132? 0 0 
:1:1 2 1'.l'.'11 1:i:;1 tJ 0 
:1:1 :i l•tG,J t 40,; 0 0 
,1,4 1<112 14 12 u 0 
325 1429 1..-130 () u 
326 1438 1,138 0 0 
327 113:) 1130 0 0 
)28 1157 1157 0 0 
329 1:?72 1222 0 0 
:JJO 1?37 1239 :J 0 



QllfNi:hFfl COKE DIS<:tiARGE/tlANDLING (llolJSSION~, DATA H}.56 luC:,c11'Y, M1'rch 31, 1!!92 Hi 
KRCSS DfMONSTRATION PROJECT - BETHLEHEM S JU:.L CORl'ORAT ION 

SPARROW~ 1-'UINI, MARYLAND 

WINI.) COKf 
OBSERVERS WIND SPEEO OBSfRV~R Dl!>CHARGE 

065 DAf[ BATTCl<Y INITIAL:., WLAJlllR OlRL<.:llUN Ml'H LO::A I !UN l:lACKGROUND LOCATION 

331 07/22/91 11/ 12 GW CLEAR SE s-,o NORTH HAZY WHAi-if 
3'.l) 01/:n/~1 11/ 12 GW CIIAR SI 5- 10 11.URIH HALV WIIARf 
333 07/22/91 11/ 12 GW CLEAR Sc 5 10 NORTH HA7'1' WHARF 
334 C7/22/91 I 1/ 12 GW CLEAR St 5-10 NORTH HA/V WIIAIH 
33~ 07/22/91 11/n GW Cit-AR SE 5- 10 MlRfH HAZY WHARf 
336 
:.JT/ 

C7/22/91 
01 /'J.'a/!l 1 

11/ 12 
11/ 12 

GW 
GW 

CLl::AR 
OC,RAlN 

SI: 
Sw 

5-10 
4 10 

NORTH 
NORTH 

HAZY 
OC,ClOY 

WHARr 
KlflC 

:l:Jt! 01/2~/91 11/ 12 GW DC.RAIN SW 4 10 NORTH OC,CLDV WIIARf 
3:19 07/25/91 I 1/ 1? GW OC,RAlN Sw 4-10 NORTH DC.CLOY WltARf 
3·10 
34 1 

()//25/91 
C7 /?!->/q 1 

11/ 12 
I I/ I? 

GW 
GW 

OC,RAIN 
nc ,RAIN 

'>W 
Sw 

4 

4 

l() 

,o 
NORTH 
NORTII 

01., (:LOY 
OC,CLOY 

Wt1ARf 
WIIARF 

:14? Cf/2!>/91 11/ 12 GW OC,RAIN SW 4 - ,o 11.0RTII DC.CLOY WIIA!ff 
343 
3-1·1 
1-1'1 

07/25/91 
07/iS/91 
07/2~/q, 

J f/ C2 
t 1/ I? 
11/ 12 

GW 
t~W 

GW 

OC,RAIN 
OC:,RA!N 
DC.RAIN 

SW 
::,w 
Sw 

4 10 
4 1 () 
4- \0 

l\,QRIII 
NORTH 
II.ORTH 

UC,C.LLJY 
UC,CLDY 
UC.CLOY 

WHAi-!~ 
WIIARF 
WHAIH 

:i-H:. <J"//2~}/<-t 1 1 t/ 12 GW OC,RAIN SW 4 10 I\.OR1t, UC.UOY WflARf 
347 07/29/')1 1 t/ ,2 SUP RAIN I\E !, 1() NOl-!IH AATTFRY WI-IAJlF 
3-ID 07 /~'9./91 11/ ,~ RLA RAIN M 10 11.0RIH l!A ITEllY WHARf 
J,t!j 0 .' /·J~/':l 1 1 I/ 1') GW OC.IUdN NI '5- lO NDllcH 1.I OUOY WIIARr 
JciO Ol/:.!9/91 11/1:l SBP 1./AIN N~ 5-10 NORTH RA TTfR'/ WI-IARF 
3!.> 1 0'//29/91 1 t/ 12 !':LA RIHN NE 1() I\ORIH AATHRY WHARF 

..., 3'52 0'//2.9/91 1 t/ 12 GW DC.RAIN NF !->-10 l\:ORTH CIOUDY WIIARf 
JI 

OB$£:~ OBSl:R CJMULAT!Vl i<.!DC 
VATION VAT JON KRL!.. 5 LMISS ION MAXIMUM ::uuLIN<.: 1101 
START [ND l!OX T JMt OPACllf I !ME Sf-'01 S 

Ull~ I !Ml:. 111\1\1:. NU!.181:.R Sl:CONDS o/~ Hl<:MIN Y/N COMMfNTS 

331 i;,47 174R 0 0 
:132 1'1CG 13CG 0 0 
333 1319 1319 0 0 
334 1329 L.!JO 0 0 
:33!., 1:J.10 l:J4(.) 0 0 
:J:Jti 1 :J!)() 1)!)1 () 0 
337 () i..) 

:1:l/l I ?C-. 1?C'1 0 0 
339 1251 1251 0 0 
J.JO 1Jc1 1 ;!l; I u () 

:J.11 1JC8 13CB (, !) 

J-1? l]?(J 11?:": ~ 0 
J.I) I J-l 1 1311 (, 0 
~-14 1·1,;,1 1·i-,.i 0 0 
:l.J!l 14C7 l401l 0 0 
·1.1(i 1.J ,5 1415 0 () 

3-17 1153 1154 10 B 
:.l41J 11';;,4 1 lo'a 1(.) 10 
J4!J 1154 , t5~1 7 ,o 
:l5O 1204 1:;,0,1 10 5 
:J~J 1 12G4 l?O•l 10 5 
352 t?C<l 1?0-1 6 5 



l)llfNCr!Hl COKt DISCHARGC/ttANDL!NG EMI5SIONS [)Alf, 1U :>b ruesday. March J 1, 1992 17 
KRESS DfMONSTR,\TION PROJECT - BETl-'lEHtN SIHL CORPORATION 

::,PARKUW::, PUINI, lolAli"tl ANI) 

loll'JD COKE 

OB~ DAT[ llATTERY 
085fRVFRS 
INITIALS WLl\ftil:.i< 

WIMJ 
OIKECTIDN 

,;µ~ ~u 
MPH 

nt-SFRVER 
I OCAI IGN t\ACKC.llOUNll 

[')ISC:HARGE 
t OC:ATION 

353 07/29/91 1 I/ I:> SBP Rl'dN NE ::, 10 NORTII BATHRY WHARf-
:1fi4 O7/2H/B1 II/ 1;• REA RAIN NC 10 NURII, l:lAI I l:.i<¥ WtiARf-
3'55 07/?9/CJ1 11/ 17 r.w QC.RAIN NE ::, 10 NORTH Cl OtJOY WtlAJH 
356 07/29/91 11/ 12 SBP RAIN Nf :, IO NORIH tlAf 11:RY WHARF 
.:157 07 /2'l/•) 1 11/ 1? ~LA RAIN NL 1C NORTH flATTFRY WHARF 
358 07/29/91 11/ 12 GW OC.RA;N NE 5-1:'; NORTH c:1011nv WHARF 
359 07 /29/!! 1 1 1/ 12 SBP RALN Nr ';,- 10 NURIH BA fl ERY WIIARF 
:ic.o 01/2r:.1/91 11/ 12 R~A RA[N ',II· 1C NORTH BATTFRY WHARF 
JC. 1 07/29/91 11/ 12 GW OC.RAL!\I Nt :,-HJ NOR ft-< Cl '.°:IJPY WHARF 
3C.2 07/29/91 11/ 12 GW OC,RAJN Nt 5-1:": NORTH c1 ourn WHARF 
~H;:J Ol/29/9~ 11/ 12 GW OC,RAlN 'Jf 5· 10 NURltl CLOUDY WIIAIH 
Jb•1 ()'/ /LS/91 1 I/ 1:> cw OC,RAl\J NF " 10 NORTI, CLOLJDY Wll,\RI 
:ibft ()'//?9/91 I I/ I;> (iW OC, llAJN N( 5 1(• NORTI• CLUUU\' WIIARf-
~,G£ Cl /'Jq/q 1 1 1/ 1? GW OC,KAlN NE ~ 1:; NORTH C:lOllOY WHARF 
~,67 C7/JO/Yl 1 1/ 12 GW UVt.RCA':,I ':,t ::>- 1[) NORlll c:t OUCY WHARF 
:Jl>b C//:.JU/9~ 1 I/ I 2 GW OVERCAST sr S- IC', NOIITH CLOUDY WIIAI-CI 
~,bG n7/30/q 1 11/ L' r.w OVI- IICA SI SF 5 10 NORTH ClOU:JY WHAIH· 
370 07 /'.ll'/9 t 11/ 12 GW OVE.RCAS T Sic 5-10 NORTH CLOUDY WHARF 
Jll 
:n:, 

Ul/30/~1 
C / /:H)/~ 1 

1 I/ 1:.! 
'1/ 1:1 

uW 
GW 

UVti<CASI 
ov~~CA£T 

Sr 
SE 

5- IC 
<;- IC 

NORIII 
NORH, 

CIOlJf)Y 
CLOJDY 

WIIARF 
WIIARf 

ll 
I 

-.J 

373 
:;74 

()7/30/91 
C 7/:10/!-l I 

I 1/t:' 
1 I/ 12 

r.w 
Gw' 

OVtl?CASf 
OVFRCA5T 

SE 
SC 

5 1C 
t,- 1 () 

NORTI I 
NUIH!i 

CLOUD'/ 
CLOUDY 

WIIARt-
11/IIARF 

"' OB SER OB$CR CUMULATIVE KIUC 
VATICN VATJON KRESS CMI'.:.SJON MAXIMUM COOLING rl!ll 
STAill tND BOX TlME OPAC:ITV TIMF SPOTS 

:JBS TIME TIME NUMBER SECONDS ¼ 111..MIN v/N Cll"IMI NI~ 

353 1232 1232 0 0 
:.H,4 12'.l7 1:1:n 0 0 
3b'5 1:.!32 12:12 () 0 
3!JG 12:iO 1250 0 0 
357 12b0 12':iO 0 0 
J!J!l 
~t>~ 

1:/c,(] 
1JOH 

1n,o 
1;!09 

0 
:):1 

0 
!\ 

3GO 1309 1309 ?=1 <; 

:lb1 1:JD9 1:J09 11 15 
10; 14:'!! 1~29 l) 0 
'.~h :~ 1 44? 1--1 ... ::> '" ~ 

~-f.4 IHA 1,1~,; 10 20 
:;i-1~ 1500 ,soo 0 0 
3GC 1514 ,5· -'l () 0 
:.G·1 1J.14 11-H 0 0 
368 1 ,~, 1153 11 10 
:;t;!,I 120b ~ '.!C"/ 
·.no 12Jb 12:l1 
171 1.1~l0 1.l'.10 
37? 1345 1345 
J/J 1,~u 1 1402 
:n,i 1112 1-11:t 



QUENCHED COK( DViCltARG.:/111\NOL I Nu LMIS::>IUN, lJAiA 
KRlSS lJLMONSTRATimJ PRO,JFCT - RFTHI FHe ~1 STFU OIRPOR.111 !ON 

10 56 Tuc~•<J,ty. M,wcn 31. 1':l').2 18 

SPARROWS POIN~. MAll'tLAND 

OBS CAl[ BAT TLRY 
UtlSH<VtRS 
INITIALS 111!-AIHfR 

WTND 
OJ flECl ION 

,/{ND 
Sf"ECO 

MPH 
OOS[RVLR 
LOCATION llACK(il<UUNU 

COi<£ 
01 !>CHARGE 
L lJCAl ION 

375 07/30/91 11/ 12 GW OV!:RCASI SE- ',-10 11:0RTII CLOUDY WHARe 
37G 
377 

CS/01/91 
08/01/91 

11/12 
11/ 12 

uW 
GW 

CU.AR 
CLEAR 

susw 
<;F/<;W 

5- 10 
',- 10 

NORTrt 
NORTH 

CL[AR 
CUAR 

KlUC: 
K!OC 

378 
37!"1 
'.IBO 
381 

OB/01/91 
OB/01/91 
08/01/')1 
08/05/91 

11/ 12 
11/12 
11/ 12 
11/ 12 

uw 
uW 
GW 
GW 

CLtAR 
Cl !:AR 
CLEAR 
CLEAR 

SF/SW 
SF/SW 
~.F / SW 

Nlio 

5- 10 
5-10 
5-10 
7 - 12 

NOi.TH 
11:0llTII 
NOIH!l 
NORTH 

CL tAR 
CL[AR 
CL[AR 
CLEAR 

WHARF 
WHARe 
WHAR!-
WHARr 

JU2 
Jtl3 

ou/;i:;/91 
cs/~>~/9 1 

1 1/ 12 
I I/ I:> 

GW 
r.w 

Cl~AR 
<LCAR 

Nw 
'lW 

7 
-, 

12 
n 

NORT!i 
MJRlrl 

Cl I Al< 

Cl FAR 
WHAflF 
WHA~F 

384 08/05/ 'l t 11/ I? GW CU:AR NW ·,,- 1? NORTH Cl FA!< WIIARr 
)l:!5 OA/05/9 I I 1/ 12 GW Cl t-Ak M, 1- 12 NORTII Cl I AR WHARF 
386 08/05/91 11/ 12 ~j\Jil CltAR Nlio 7- t;> NORTH CLCAR WIUUH 
387 C8/0:,/91 11/ 12 GW Cl.tAli NW !- I? l\iQRT>-1 CLEAR WHARI-
J88 
JU!! 
:J<IO 
J\j 1 

:rn? 

oe/o;,/91 
OH/r,t,/~31 
O!l/0!:J/~ l 
CB/06/91 
(";8/06/91 

1 1/ 12 
'l / 12 
l )/ I:> 
1 1/ \;.> 

11/ I? 

cw 
:;w 
GW 
r.w 
GW 

C:I f A~ 
Ct FAR 
CLEM~ 
C:L [A;l 

Cl tAR 

'"" N\o 
NI, 
5( 
SE 

7 12 
~ - 12 
7 ,~ 
" I() 

5- 10 

NORTH 
NORI!! 
NDRIH 
f\Olil'-1 
NORTrl 

CLLAl-l 
C:UAR 
CUAR 
CLEAR 
Cl FAR 

WtlARe 
WIIARF 
WIIARF 
KIOC. 
WHAfH 

'.J')3 CA/06/'.il 11/ 12 uW L.L !:Al< St :, 10 NUl<lil CLEAR WHARI-
'l'l<l OB/Olt/91 I 1/ 12 GW C:IIMI SF 5- I() NOl<TH CL[AR W/IAR~ 

J;l 
I_,_, 

395 
J\j(.; 

06/06/91 
08/06/91 

OK';tR 

11/1:l 
11/ 12 

UtlSER 

GW 
GW 

r.t FAR 
CL!:AR 

CUMULATIVE: 

SE. 
5E 

K!UC 

:) 10 
5- 10 

I\ORTII 
1'.URH 

CLEAR 
CLEAR 

WHAR!-
WHARt-

VAT!ON VATJIJN tCR[~~ lMI5SlON MAXIMUM COOLING MUI 
START ENO BOX TIME OPAC ITV TIMF <;POTS 

ocs TIME: Tl Mt NUMBUl StCUNUS % HR:MIN ~/N COMMENTS 

375 14]7 14?8 
376 
:rn 
3'18 11 J() 1131 0 
3·19 1204 1204 0 
380 1212 1?1? 0 
281 1129 1129 0 
382 t.?1G 12H, 0 
383 12J!l 12:J8 13 10 
:JIH ~ :l·1~ 12ti~ 0 
3BS 1:lOf> l'.lC)h 0 
JB6 1'.l~ 1 13? 1 0 
387 : )40 1340 0 
Je8 134(, t:Mb 1!:J 10 
369 1-109 1-109 0 
:J!JO • 42~ 1425 0 
1!'1 I 
3')2 1138 1138 10 10 
393 1~2J 122:J 13 10 
394 1234 1?34 0 
'.l9!:J 1303 1303 u 
J'l6 1)10 1310 0 



QlJ(NCHt.U C(;Kt UISCHAWGE:/HAr-.DLING EMISSIONS DAlA 10::ib ; ...esday, Maren 31, 199:.! 18 
KRF<;<; nFMON<;TRATION 1-'ROd~Cr .. BETHLEHicM STCCL c:..;RPORI\I JON 

SPARROWS POINT. MARYLAND 

WIND <.OKF 

OBS DATE BATTER~ 
OBSFRVLR, 
INITIALS WEATHER 

WIND 
DJ Rf CT Im. 

":,PCED 
Mf'H 

OB3FRVFR 
LUCATION BACKGROUND 

OISCHARGF 
l OCATION 

397 C9/0G/91 11/1] GW CLlAR SL 5 10 NORTH CIFAR WHARr 
398 08/0C/91 11/ 12 GW CLtAi< St !.J- 10 NORTH CLEAR WIIARf 
:l!l9 vB/Ob/91 11/12 GW Cl FAR SE 5 10 NORTH CLfAR WHAR~ 
-100 OB/06/q1 11/ 1, Gw CLCAQ SF 5 HJ NO~IH CL~AR WHAi-i~ 
401 CB/12/91 11/12 <.iw CLEAR St 5 15 NUflTH CLEAR WHARF 
4:J2 Otl/ 1:.i/91 11/12 GW CLEAR SE 5- 15 NORTH CLEAR WIIAi<I 
-103 08/12/91 11/ 12 GWi Cl FAR 'it 5-15 NORTH CL[AR WHARF 
404 OB/ 1:?/!l I 11/D GW CLCAR SC 5 15 NOf!TH CLEAR WHARF 
405 OB/13/91 11/ 12 GW CLEAR s~ •I-B NORTH CLEAR KIOC 
406 08/ 1:i/!cl I 11/12 G\i/ Cl FAR Sf 4 8 NORTII CLCAR WHARF 
,10·1 0B/13/31 11/ 12 c·.. Cl FAR SF 4-& NORI!! LLLl\i< l<IUC 
4:)8 OA/ 1:,/ri 1 1 I/ 1? G'.ol CLEAR '.:>l 4 tl NORTH Cl FAR WHMIF 
,109 08/13/91 11/ 12 GW CLEAR SE 4-8 NORTr-1 Cl ~AR WHARF 
410 08/13/91 11/ 1 2 Gw CLEAR SE 4 8 NORl•I CLEAR WIIARF 
•111 08/1:3/~1 11/ 12 GW CLEAR sr 4 8 NORTrl CltAR WHAIH 
-1 L! 08/ 1:;/H 1 11/ ;:> (;II, CLEAR SE 4 8 NORTH CLLA!-1 WliAR~ 
4 13 08/13/~1 I 1/ 12 G'N U LIIR SE 4-8 NORTh Cl~ AR WHARr 
·1M 08/ H/Y 1 11/12 G\i/ OVFRCASI <;f c,• 10 NORTII rlAZY WIIAR~ 
410 OR/14/!11 11/17 G'1111 OVERCAST SE 5 10 NORIH liAlY WHARF 
416 08/14/~1 11/ 1? Gli OVERCAST ';;l ~>- iO NORTH rlA7¥ WHMH 

Ill 
I 

417 
,118 

08/14/91 
08/ 14/!cl1 

11/12 
11/ 1:1 

cw 
GW 

UVHlGAS l 
DVCRCAS T 

SF 
SE 

5-10 
5- 10 

NDRTH 
NORTH 

IIAZY 
HAZY 

WIIARr 
WHAW~ 

-.,I 
a, 

Ol3SCR OBSER CUMUcA I I Vt l<IDC 
VA I 1UN VA I ION KRESS EMISSION MAXIMUM COOLIN(. hCT 
START E'IJl1 ROX TTMF OPACITV £l~[ SPOTS 

DHS TIM[ Tl!ll[ NUMBER SECONDS % IIR:MIN ¥/N CUMr4£NTS 

:rn1 1:3:!0 1;;:!o 14 10 
398 1329 1330 0 
'.199 1355 1355 0 
400 1404 1405 9 10 
401 1140 1141 0 
402 1154 1154 0 
403 120!! 1208 0 
404 1228 12 :• 8 () 

40~ 0 
•h)U 1204 1204 () 

•l\)1 

.1,,e 
1 ?(-~ 

12 '.;l.J 

120-1 
I :1·.1-J 

(.) 

C 
-i-:,:,9 12 J~ 123•1 C 
-l I:) 1]0~ 1:,u,i C 
·11 I 133"1 1337 0 
-11~ 1J~!J 1355 0 
4 13 1,11€ 141/; C 
4 14 1311 1311 C 
4 I') 13,'.'3 1325 C 
116 13•12 1:M:.> 1 ., 15 
417 1Jb"/ IJb.l !! 10 
lit! I 122 14:?:t 0 C 



QUENCHl-0 con OISCHARGE/rlANDLING E~HSSIONS DATA 10:56 Tuesaay. March 31, 1992 20 
KRESS DEMONSTRATION PROs.JECI O[TttLllllM STi:,L CuRPOi,,\ r JCN 

SPARROWS POINT. MARYLAND 

WIND COKE 

OkS llATE 84TTERY 
OB<.FRVERS 
INITIALS WEATHER 

W!Nf; 
ll1RFCTTON 

':..Pl-1-0 
MPH 

cmsLRv~i. 
LCC:ATTON B,\CK(iSJCHJNll 

Dl$(;1IARGC 
!'.;CATION 

,11!,J OM/1~/YI 11 / 1:i GW OVEl'ICAST ~[ .., 10 I\.JRTH IIAZY Wl!AR~ 
·120 08/19/91 11 / 12 c;w OVFRCAST NW 10· 15 N8RTH CLOUDY wllARF 
421 08/19/!:11 11 / 12 GW OVERCAST Nw 1() 1:, NGRTH Cl.OUUY WHARf 
4:22 OM/ 1Y/Y 1 1 1 / 12 GW OV[RCAST I\.W 10- 15 NORHi lLOUIJY WIIAIH 
.\'.J'.l ()Ii/ 1Y/!'l 1 11/ 12 CW OVfRCAST NW 10 15 NJRTII CLOUDY WI IAR~ 
·12~ Oll/19/91 11 / 1'..' c;w OVERC:AST NW 10 15 NJRTH Cl.OUDY WIIARt 
4.L'::> ()U/1~/Y1 11 / 12 c.;w OVERCAST NW 10-1"1 NORTH CIOUOY WIIARI 
426 08/19/91 11/ 12 (;W OVERCASI NW 10-15 NORTII CLOUOV WHARF 
-127 08/19/91 1 1/ 12 GW OV[RCAST NW 10-15 t-.~)R i II n nuov WHARF 
428 08/19/91 11/ 12 GW O'JFRC.AST NW 1 u ,~ N~RrH CLOUUY WHARI 
429 08/20/91 11/ 12 GW OVCRCAST l'<W 5 10 NORlH ClOUUY WHARF 
-1:io 08/}0/9 l 11 / I? GW OVERCAST t.111 5 10 NCRlll LlUlJlH WHARF 
4'.l 1 
.:;~~ 

OA/J0/~1 
OR/?0/C) I 

I 1/ I? 
11 / 1:? 

c;w 
GW 

OVERCAST 
OVl:RCASI 

I\.W 
NW 

~ 

5 
IIJ 
10 

NOlllrt 
N:JRTH 

(;LOUDY 
CLOUOY 

WHAll~ 
WHARf 

~JJ Oil/ 20/9 I 11 / 12 £iW OVF llCA '• I 11.W ~ 1 () N:;Rfh ClOUOY WHARr 
..;J4 
.. 1~) 

Oil/ ,O/91 
08;20/91 

t 1/ '' 
1 1/ 12 

GIii 
GW 

DV[RCAST 
O'ICRCAS l 

l,i,/ 
l\;\11 

•j 1 U 
~-,- 10 

NURIH 
NORlti 

CIOUOY 
Cl UUOY 

WHARF 
WHARF 

.J j(. 

4J7 
00/70/31 
08/20/91 

11 / I 2 
11 /12 

GW 
GW 

OVtRC/\ST 
UVERCASI 

NW 
NW 

~,. 10 
~, - 1 () 

/\J~JR iH 
N::Rlh 

ClOUDV 
rinuov 

11,'HAl?f 
WHARF 

;,:l 
I 

--.l 

-'iJ8 
~ :.s~J 
440 

08/20/91 
OH/'.l!i/91 
08/:2(,/91 

11/ 12 
11 / 12 
11/12 

GW 
c.;w 
GW 

OVERC/\SI 
CLEAR 
CLEAR 

NW 
SE 
St 

s-10 
5 10 
5- 10 

NCRTH 
NGRTH 
NGRTH 

Cl 111111, 
Cl FAR 
CIEAR 

WHARF 
WHARr 
WllARf 

D 
ClH<;Fll ORSFR f.llMlll AT l VE KIDC 
VAllON VATION KRtSS tMISSION MAXIMUM COOi.iNG hllT 
SIAIH !:NO 80)( I !Mt OPACITY TIME SPOTS 

OKS I IME 1 IMI: I\.UMc~R SECONDS % IIR:MIN Y/N CO~MrNTS 

~ I!'! •,:?!'l 1410 0 0 
4?0 1 D4 1124 0 0 
42 I 1145 I 145 0 0 
422 1215 1? 1(, 0 0 
423 1232 1232 0 C 
424 1250 1250 l:J 10 
<425 125(; 12~7 0 ,J 

426 1309 l:JI() 0 0 
,1')'/ 1 :-1 1 ~J 1319 8 15 
4~8 13:.>t; 1328 12 15 
4;,9 1::·2~ 12'.lC 0 C 
·130 1:i!):t I ?':,'.l 0 C 
-l:11 1~'-i7 1l57 H:i 15 
4:L) •:m9 1'.11() 0 C 
·133 1318 1:i 18 0 C 
434 1'.l:15 1335 10 10 
--135 13-17 1:H8 0 0 
4:16 •.;01 1401 0 0 
·137 
·138 

14 1n 
1-129 

1411 
1,1:'>!i 

0·, 0 
IC 

439 1D5 1125 0 C 
-HO 11-15 1 ~ 4 ~ 0 0 



QU[N(hcD COKc Ol~CHARGL/HANOL!~G F~ISSJONS OAlA 1c:;.G TU1a-.;ciay, March 31. 1~9? 21 
Kl./l'.,'., Ill Mt.:N:,11<Al !Ut, PRUJcCl - tllltl~tHcM SHEL CU>lf'U~fll IUN 

lJ 
I 

a, 
0 

441 
41.2 
413 
111 
44,i 

446 
447 
.\18 
44_q 

.::.c, 
4G2 

SPARROWS PULNI. ~ARYLhNU 

WINll CflKt-
Oi:lSLRVi;,R!, W,NO ~nw Utl<;t.,VcR Dt5r.HARGr 

DATE CATTfRY INI 1 I Al S W[ATHfR lJl~L<.:TIOI\I MVtl IULAIIUN t!ACKGROUND LOC,\TllJN 

O!l_i2G/91 11/ 12 GW r.l f-AR SL 5 1G NOR Iii CLEAR Wlll,Rr 
oa/26/91 11/ 12 GW CIFAR sr ~- ,o NORIH CL[I\R WllARF 
08/26/91 11 / 1:> GW Cl FAR SE !:,- 10 NOR!ll CL[AR WHARF 
08/26/91 11/12 GW ClfAR SE 5 · 10 NORTII CL[AI< WHAIH 
Of!/2G/')1 11 / 12 c.w CL FAQ SC 5 HJ NOR Ill CLtAR WliARI 
08/?G/91 11 / 1:? C,W CLcAR SC 5 10 NUl<TII CLLAR WHA~r 
08/JG/91 
oa;:n;q, 
OH/27 /'l1 

"II? 
'1 / 1? 
11/ 12 

GW 
cw 
GW 

rt FAR 
OV[RCAST 
OVEllCAST 

',;l 

SL 
SL 

5 HJ 
5 10 
5-10 

NOl<ltf 

"lORTH 
NORTtl 

t:LlAR 
HAlY 
liAlY 

WHI\Rr 
WHARr 
WH4Rr 

OA/27/"\1 
08/27/91 
08/27/'.); 

1 1 / 12 
11 i 12 
1 I/,;• 

GW 
GW 
i;w 

~)\if R('A'.) T 

OVERCAST 
0\/lRCA~· 

,:,t 
S£ 
:;r. 

5 10 
~)- 1C 
:, 1() 

NORIH 
"18RIH 
NUl<!H 

HAZY 
HA7Y 
HAZl' 

WIIARf 
\\/Ht.RF 
WHARF 

Ofl/'17/c,1 
08/ }7 /'I 1 

1 1/ 12 
11/ 1:,. 

cw 
GW 

:Jv(RCAST 
CV[RCASf 

'jf
:,t 

:..i-10 
~- lO 

'lORIH 
NORIII 

HAZY 
rlA7Y 

·.iHAflF 
WHARI-

O!J/21/'J' 11 / 1,: GW (JVll<lA$' :.t ::,- 10 NORIH HA/Y i.HARF 
08/2'!/9• i ~ /} 2 GW lJV~l<lA~'. $( b 10 NORlrl HAZY whARF 
08/27/'.)1 1 1_/12 GW OVERCASI ~I:. 5 10 ~U~lf• HAlY wHARr 
O'J/1J~/·l1 1 1 / 1 2 (;W ovtPCA~T !jU~..d Ii IC-:L1...I NOHiH CLOUDY KIDC 
(l<\/0~/'l' 11/ 1:; r.w CV(RCAST SULJlll 10-:.>c NORIH CLOUDY KIDC 
O'l/04/'l• 
(')9/0·1/91 

11/ 1? 
I I/ 17 

c.w 
CiW 

OVlRCASl 
ovr~CAST 

SOl1TH 
~LJUTH 

10 2C 
10 'JG 

NU~IH 
NORIH 

CLOUDY 
C-OUl.)Y 

\\/HAR~ 
WHARI-

0!'.1./0~/,-i 1 I I/ 12 c.w OVCRC~ST SOUlH 10-20 NORIII CLOUIJY WHARf-

ORS.LR' OF.~(R l.uMl.LA I I Vt KlLH; 
VAT ION VATJON KRESS [MISSION MAXIM!..~ COOLING I ·OT 
STARf tNO BOX T IMF OPACITY TIME :,rors 

THIE TIM[ NlJM£\FR SF/'OND<; t,R·M!'J '1/N t;OMMfNTS 

, 1 ~,J 11~3 () 0 
120? 1?01 0 () 

1243 1?44 0 0 
1253 12~3 0 0 
1J15 131!., 0 0 
IJJ9 1:JJ!,j G 0 
13·'i~ 1:qti 1-1 15 
1 ,~., 1 1 ~)8 u 0 
lH>cJ 1::0~ V () 

f )21 1 /? t Q c; 
I ;, ~I ,. 

1-:-i .. u 
, :.: j~ 

1:.-1c 
C ,. () 

() 

1 ~· .! ., 1247 () (.) 

1 i~.-1 1258 C 
· 10,~ 1:,occ C, C 
1)14 111"> 0 0 
1:lJtl 13.16 0 :) 

C () 

• 1 ~.; ...,.. 0 
0 

0 
() 

1;>(1() t~oa G 0 
,2:;,, 1221 20 10 



:;.,,,t:NCHH) CUKL lllSl.HAIH;t/HAND_JNG [MISSIONS f)ATA 
KRFSS Dl:MON5ll<AI ION PilO.JFCI - R~lhl lHl:M STEEi C.ORPORATTON 

SPA~ROWS POINT. MARYi ANO 

WIND COKF 
Ot3SCRVtl?;:, W:NU Sl>f Efl Ul:l':-.l:l<Vl~ D!SCHAl<G~ 

()b~ UAH b,H ILKi I NI I !Ill:, W(Alhll< IJIKl:Cl IU', MPH LUCA l lUN l!AS:l<lilWUl-11> LDCA 1 lUN 

41i:l (),1/04/91 11/ 12 c;w OVER::AS 1 50,JTH 10-:>0 N[Jf<lH Cl OUDY WIIARF 
-16-l 09/04/91 11/ 12 GW OVLKLASl SOLTH 10-?0 NOflTH Cl OIJIJY WHAlff 
4tif, 09/04/91 11/D cw OVFRrAC,I SOUTH 10-:w NOIHII CLOUDY lt/llAllF 
466 09/04/91 1 I/ 12 C,W OVfRC.AST SOUTH 10-?ll NUIHH CLOUDY WHARF 
467 C~/04/ql 1 1/ 1 ;> cw CJVf1<CASI SOuTH 10 ?O NORTH <'.I OIJf:'t WIIAl<f 
46!! 09/04/91 \ 1/ 12 GW OVFRCASI SOlJIH '0-)0 NORTII CLOUDY WrlAR~ 
46'\ 09/04/C\I 1 1/ 12 <JW OVEJlCAST S.JUTH ,0-20 t,OfllH CLOUDY Wll.Allf 
470 0:l/04/') 1 1 \/ 1:' C.W OV(RCAST SC:Ufll H) 20 t.JRTII ri OlJl)'t WH4RF 
4"/1 09/04/91 11/ 12 GW OVEl<CAS f SOUH1 1/) 20 11.:JR Ill CLOUDY WIIAllf 
472 C'l/C4/9 I 11/ 1 2 c..;w OVL~CA'.;T SUUI·< ·o 20 r-.iCkTI I t.:LUuU't' W1IAJ,/I 
473 
4"/4 

4'l~ 

09/04/91 
C>l/01/~ I 
C9/04/91 

11/ 12 
II/ 1:l 
11/ 12 

GW 
(jl,/ 

C.W 

OVtKCll':,I 
OVERCASI 
OVtl<CASl 

SOUT•l 
S'.'.ll lH 
SC:UTH 

·o 2C 
,o-:.w 
H) 2G 

NUKTII 
11,(.)1< !ti 
t,JIHH 

c.l Ol,ll't 
Cl OulJY 
rimio·, 

WrlA!lf 
WtlAIH 
WHARF 

~76 C9/04/HI 11 / 1} GW ovrnrAq SOUP• 1~)- ?t; t-.,8RTH CIOUOY WHAPF 
~77 cq;D4/91 l 1./ 12 GW 01/[RCIIST SOUi,-; 10-?C ~C;RHi CllluL·, ;i;,tARf 
478 
•• ]<J 
_, B() 

481 

C9/C:".l/=t 1 
Cq/C'l/'l i 
O•)JC'l/9 1 
09/C:.1/91 

1 1 / ~ 2 
I I _i • ~1 

t 1/ \' 
1 I/ 17 

cw 
GW 
cw 
CW 

r.1 r 4R 
CLEAR 
ClfAR 
r.l [AR 

S/S'.:
s;s... 
S/SW 
S/S'lili 

'-, 10 
'>- IC 
5- IC: 
5 10 

,;.;1<111 

'llGRlH 
~~CR 1 H 
1\10PTH 

1oHARF 
W•IARf 
W•I.AKI 
W•IARf 

48~1 

-.83 
09/C~/fl 1 
on;o•1/<t, 

11/ 12 
I 1/ 12 

cw 
:;w 

Cl FAR 
Ct [AR 

S/SW 
SiSW 

!.,- ,c 
'\- 10 

11,0R 111 
t,,JRT>-l 

WHARF 
WIIARf 

Ill 
I 

a, 
,-

484 09/Cq/91 

0!:ISE~ 
VAT JON 

11/ 1? 

O[lS[R 
VA I HIN 

r... 

K,HSS 

Cl EAR 

CUMlJIAT:vr 
EMISSlCN 

S/SW 

MAXIMUM 

s 

KlDC 
COOi.iNG 

10 r..JRTd 

HOT 

1o,HARF 

STAilT FNO f!OX 1 IME OPACITY T lMf SPOTS 
OBS Tl,_.f I !Ml NUMBfR <;ECONDS ¼ HR MIN Y/N CUMM(NT$ 

46'.l 041 l:i4 I r. 0 
464 124q 12-19 0 0 
465 l::>57 12~, 12 10 
4fj6 1305 1305 0 0 
467 1315 1316 0 0 
·168 1455 1455 'G 10 
469 1501 1~,02 0 0 
4·10 1515 l~I'., 0 0 
•l°/1 
472 

1;;21 
1530 

l;;i:.! 
1530 

l} 

,5 
10 
10 

47:l 1538 1538 C 0 
-11-i 10:) I H-i:) f () 0 
475 1GJ7 1(;1A () 0 
4 ·16 1(,4(, IC.4G 8 15 
..J-; 7 1C."lt. 1656 (J 0 
,170.,,9 11 J(; 

12CO 
11 JG 
uo, 

0 
0 

() 

0 
~RO 120~} , ~uo 0 0 
.:.81 1228 •?2R 0 0 
.!.tH.? \247 1}~A 0 C 
48~) 1 :,5;;; 1300 0 0 
484 1322 1322 0 0 



QUCNCIICD COKC DI SCIU,RG[/llllNOLINC [Ml ':.5101\,':; DATA 10·SC Tuesday. March 31, 199~ 2J 
KRt':,', IHWlNSIRATION l>IW,leCI - PtlHltHf-M 5Htl CDRPIWAIION 

SP,\RROW5 POINT, MAR'iLANO 

WINO CUKt 
OBSERVERS WIND s;,rrn 06SCRVER D ISCIIARGC 

uos OAT[ [JA TTCK'I INITIALS W[A llti:.1-1 0~ l<ECT !UN MPII LOLAT ION BACKuROUNlJ LllLAI ION 

485 09/09i91 11/t:' f,W Cl£AR S/SW 5 10 NORTH WHARF 
486 09/09/91 11/ 1~ GW ClfAR S/Slil 5- l(j NORTH WHARF 
487 
488 

O'l/09/"11 
09/10/91 

11/ 1? 
11/ 12 

c.w 
GW 

Cl f AR 
OVERCAST 

S/SW =; 10 
15-,(J 

NORTH 
NORTH Cl OllDf 

WHARF 
WHARF 

489 O"I/ICl/fll It/ 12 r.w OVFRCA',T 15-7() NORTH l'.l OUOY WllARF 
490 ()!)/ 10/'31 11/ 12 GW OVERCAST 15 20 NORTH CLOUOY WHARF 
491 00/10/31 t 1/ 12 cw ov~RCAS 1 15-20 NORlH CLOUDY WHARF 
49~ 09/1Ul91 11/12 GW OVIRCA',1 1::, 20 NORltl CLOUOl' WIIARI 
4l:13 09./10/:11 11/ 12 GW OVER'.:1'51 1!.J-:lU NURIH UOUIJV WHARr 
494 09/10/91 11/ 12 GW OVlRCA'.,1 1~-20 NORHi CLOUDY WHARr 
•195 09/10/91 11/ 1:2 GW OVERCAST 15-28 NORTH CLOUDY WIIARr 
·1':Jb 
.19·1 

O!l.11 I /':J 1 
09/1.//91 

11/ 1:! 
It/ 1:;, 

uW 
GW 

'.:Lt AR 
Cl I Mi 

'.>Wl>NW 
SWl>NW 

i,- 12 
6 1:;, 

NlJR I H 
NORlft 

U~AR 
Cl Ef,R 

WHARf-
WHARF 

498 
4Y~ 

09/17/91 
OH/ 1 /i'.-l t 

11/ 12 
11/ 1:1 

GW 
(;W 

CllAR 
Cl r All 

SW&IJW 
'-,WrloNW 

6 
h 

12 
1:1 

NORTH 
NIIRIII 

ClfAR 
Cl~AR 

WHARF 
WHA!lr 

'\;";:) 09/17/!'ll I I/ I~ cw Cl f A'l SWF.NW G l~ NORTH ClfAR WUAAF 
'\(\I 
~~}:: 
~r1:-; 
s:.,4 

O'l/ t 7 /'l I 
0~/11(91 
Cl'l/17/'lt 
09/17/81 

11/1' 
11/ 12 
t I/ 1? 
11/ 12 

r.w 
uW 
r.w 
GW 

CIFAR 
CLEAR 
Cl FAR 
CUAR 

SW&NW 
SW&NW 
<,W&NW 
SW&NW 

n 1:? 
b · 12 
n- t, 
6 12 

NORTH 
NORIH 
NORTH 
NORTH 

f.l [ AR 
CLtA!l 
l'.l FAR 
CLEAR 

WIIARF 
WHARf-
WHARf 
WllARf 

Jl 
I 

~10~ 
sue 

09/1"//91 
09/10/91 

11/ I? 
11/ 12 

cw 
GW 

C.l FAR 
OV[RCA~, f 

SWX.NW 
SC: 

f;- 12 
(, I~ 

NORTH 
NORTII 

CLEAR 
CLUUOV 

WHARF 
WIIARf 

a, 
N onsrR O'lS£R CUMUIAT!Vf KIDC 

VAT TON VAT !ON KTH<;<; FMt<;<;TON MAX 1-.1,IA <:nn1 ti\:; IIOT 
START FNO ROX TJMF OPACITY TIM• C,POTS 

00!'. TIME -rMf NUMOER SCCONDS % ttR MIN Y/N COMMF'\JTS 

4U~ 'JJ:l 1JJ2 1() 1!.) 

486 ::1,1;> 1:1-12 0 ::) 

•187 1357 1357 0 :) 

488 i 14(; I t~v 0 0 
~l!!l 11:.J'1 t 1!.>~ () :) 
490 1228 1228 0 0 
4!11 1:>:iq 1?'10 0 0 
4!32 1252 1252 0 0 
493 1314 1315 0 0 
4q4 i:!?11 J3)8 0 0 
495 133(, 13'.lG 0 0 
•i!J(.i 11;.!'j I 1i~ u u 
4!)7 1 t:">2 J 152 0 0 
4!)8 1201 1201 8 10 
4')!) 1223 122) ,o 10 
5tX> 123~ 12:Hi () () 

501 1251 1251 0 0 
~():! 130~ 1:102 0 0 
503 130!) 1310 ,o s 
~04 1320 1320 0 0 
"iOS 11.11 1.1.11 0 0 
506 1319 1319 0 0 



()lJFNCHtll COKF DISCHARGE/t,ANOL!NG lMt:;::,IUI'<';:, U/1111 IO.~b Jues<Jay, March J1. 1932 24 
KR•S~ DCMON~IRAl!~'\I PWOvLLI - l:ltl~ltHE~ SlCEL CO~PORAT!ON 

SPARROWS PUINI. MAl<YLANIJ 

WINU COKE 
oe~.[RVfRS WJ'\IU '.>PttU Ul:lSU<VER nr SCI IARC.r 

OfiS DATE BATTERY lNIT IALS ',.(ATH(R DIRECTION MPH I UCA I [(JN KACK:;JWl,Nll l OCATION 

507 09/18/91 11/12 GW OVl:RCAST <;F Ei - I;> NORTH c,ouov WHARf 
5(IB 03/16/;ll 1 1/ 12 GW OVERCA'., I St 6-1} NOR:H CICUOY WHAIH 
509 0~/IA/91 11/ 12 GW OVERCAST SE: ii 12 NOR111 CLOUDY W11A1H 
s,o C9/18/91 11/ 12 GW ovrnrAc;T <;F 6-1? NORTH C!UlJllY WHAi<~ 
!.J11 09/18/91 11/ 12 GW OVERCAST SE G 12 NCR lit CLUUUY WHARF 
!)•') ()9/18/91 ; I/ 12 cw :"IV[k(A$T sr b 12 NOl<IH CLOUDY WHAIH 
!'.'1 
~,4 

cg/ IR/fl I 
C9/ I A/,, 1 

11./ 1 '} 
I 1/ 12 

GW 
GW 

DVCRCAST 
OV!WtA~I 

5[,t G 12 
ti- 12 

NORIH 
r-.ORIH 

Cl OIICY 
CLOUDY 

WHARF 
WHARF 

:,1:, 09/18/~1 11/12 cw UVLI.CA~l Sl G- 12 NGllTH r.t OIJDY WHARF 
51(; 
';>'1 

09/23/91 
IJ':l/".LJ/':J I 

11/ 12 
11./ 1 2 

GW 
GW 

U\/tl<CASI 
0\/ERCAST 

':iW 
Slii 

15 ;>G1,-,~ NORTH 
tJGRTH 

CLOUDY 
CLOUDY 

W, IARr 
WdAIH 

518 C9/2:J,'91 11/1;, GW 01/FRCA<;T SW 15 2C NORlll CLOUCY WHARF 
519 09/23/91 11/ 12 ow 0\/ERCAST SW 1'\ ;><J NQRTH CLUUDY WHARF 
5.20 09/23/~1 1 1 / 1 J. l,W 0V[~CA$T ~w •c, ~u 11,:JWIH '.:LOL.DY WHARF 
521 O'l/?'.l/'l I I 1 /I~ r.w DVU,CA~ I SW ".!:i 20 ·..:uw l·i CLOL.DY wHARF 
5;>} 09/23/91 I Ii 12 GW Oll[RCAST SW ~5-20 NQRlrl CIOli!1Y WHAR~ 
<; 2) 09/23/91 11/ '2 GW Ullll<LASI SW 1a :w NCl<l•i CIOUDY W~1ARF 
~24 09/23/91 11/12 GW OVERCAST SW 15-:>0 tJORTti CIOUDY \,iHARF 
525 O!l/2:J/!:i I 11/ 1l uW OVERCAST SW 15 20 NORTII CLOUDY W·IARf 

;, 
I 
0..., 

~2(i 
sn 
!:>28 

09/2•1/9 l 
09/24/'ll 
0:J/,2-1/91 

11/ 12 
11/ 17 
11/12 

GW 
r~~ 

GW 

r.l FA!? 
ClcAR 
CLEAi< 

FAST 
(AST 
EA51 

10-,; 

10 15 
10- ,:, 

fl,ORTII 
NORfH 
11.:Jl<IH 

WHARF 
WHARF 
ltlrlARF 

013$[~ ORSFR CIJf.1lJLAI l\/t KIOC 
VAi !UN VAT ION K~L~~ lf.1IS;ilJN MAXll,1lJM COOLING HOT 
STA~T END dUX 1 IMt OPACITY TI'-1E SPOTS 

0135 TIME TmE NUMBER '.,tt:IINU;; '/, HR.MIN ViN COMMfNTS 

507 1)28 1320 0 0 
501\ 1B6 1:i :1fi 10 :o 
':>09 1J4C 13·17 0 0 
510 1354 1:l54 1a 5 
511 1400 1401 0 () 

512 \111 M1:l 0 0 
513 1426 1427 0 0 
:J14 q41 144 I ·o ,o 
'i1'i ,asc l4SG 0 () 

~1 I (- 11'./1 11:n 0 0 
511 11JG I IJ / u 0 
~ If. • \ J ·~ I IJ[, () 0 
:; 1~) : 1':>'I I 1':> 7 0 0 
c..,·-~n l }07 ,:-ob •.) () 

:':CI 
!:;:22 

,:/ 1l. 
1~29 

1:2 1E 
t:..:9 

10 
0 

I() 

0 
!>::-:1 I ;,.1;1 12·H (; 10 
!:,~4 125J 1?5:1 0 0 
!.,~!., 1306 1:io·I 0 0 
52G 11'>1 I 151 10 10 
S27 1?05 1206 0 0 
~.,;1j,\ 1;, · 7 1?11\ 0 0 



WENCHED CO.<E D l SCHARGE /11AN0ll NG U41SSIONS DATA 10 56 Tues<lc1y, Mun:t, 31, 1:l:l:.! 2::. 
K.RLJ'.). UEMUNS-f;ATiON PROJF<:T - R[IHltlll'-1 Slhl CORPORA I ION 

SPARROWS POINT. MARYLAND 

on:,rQvrRs WIND 
Wlt,:J 
SPFFrl nnsrRvrR 

COKL 
CI!>CHA~tit. 

OBS DATE flAf:UH INIT lALS WEA ftl(R DIRECTION MPrl LOC,\TION [lACKf,;ROUt-1> LCCATION 

5:?9 
,,:io 

09n4/9 I 
09/24/91 

I I/ I? 
11/ 12 

r.w 
cw 

r:1 FAR 
Cl EAR 

FA<:T 
EAST 

10- I:, 
10-15 

NOIIIH 
NORTH 

WIIARf 
WHARF 

531 09/25/91 It/ 1, GW Cl tAR EAST 10 15 NORTH WIIARI 
!,:J2 09/25/91 11/ 12 GW CLEAR EAST 10- 15 N(JRIH WHAII~ 
533 09/25/91 11/ I:.> G'ol 1.:Lt:AI< LA!> I 10- 15 NOlllH WHARF 
~:J4 o;i/~:,/;i 1 11/ 12 GW CLEAR I.AST 10-1!.> NORTH WHAR~ 
535 
:,JE, 

10/01/91 
10/01/91 

11 
11 

r.w 
G'M 

C:I FAR 
C.I FAR 

NORTfl 
NORlfl 

CL[AR 
CltAR 

WHARr 
W11ARf 

5.17 10/01/r'\, I I GW Cl l AR r~Of.1111 CLCAR KlllC 
!\'.lA 10/01/!)1 11 GW C:I FAR NORTl1 CUA!< KIDC 
533 10/01/91 11 GW CL~AR NORTH Cl f AR KlUC 
540 10/0)/':)1 11 G.J CLtAI< ~w :, IU NU"1111 CllAR WHARF 
5·11 10/02/91 11 GW CLEAR SW ~· 10 NlllllH CIHll WHAIH 
S•l..? 10/0:2/~1 11 liW CLLAll SW ~,- 10 NOl<IH CLEAR KIDC 
'J:l J l0/0?/•)1 11 GW Clti\ll SW !, 10 r~ORTH Cl [AR K!DC 
'...H 10/0'.!/!::J 1 11 GW CU:All SW ~l- 10 NORIH CIFAR K!LlC 
:)-l'.1 l~..'/Oti/!::.41 1 I/ 1~ 'JW ~t/NW G-12 NORTH Cl fAR IN-!AIH 
5l'U 1::::1/08/~}' I 1 / 12 c.w S~/NW 6- I:> NORTH Cl £AR \titlARf 
'!,I! 1:1/08/8 '. I I/ 12 GW SF/NW fi- I? NORIH Cl ~Al< WHAR~ 
5·18 l:l/08/91 I I I 12 GW SE/NW 6- 12 NORTH Cl f AR WHAllf 

:P
I 

00... 
5·19 
~1:10 

10/08/91 
10/08/9 l 

Ub:,Ui 

11 / 1; 
11/ 12 

OtiSER 

GW 
GW 

CUll'ULAflV~ 

S[/NW 
Sf/NW 

KIDC 

G I? 
6-12 

NORTH 
NORTH 

CIEAR 
CUAR 

KlOC 
K!OC 

\JAi !UN VAT!Ot.. KRL:;~ LM;:,:,JUN ~1A,qM-,M CUULINv 1101 
START Er\:J llOX l IMF OPACITY I I Mt '>1'0!~ 

OtlS I !ME I lML NUMBER S[CONDS % HR·MIN Y/N COMM~N;<; 

52') 123"1 12:rn 0 0 
530 1245 1245 0 0 
b :~ t 1309 13:)9 0 0 
532 1340 1340 0 C 
~JJ 1J:ib 13:,s 8 10 
534 1406 14()6 () 0 
::,J'!, 113'!, 1135 () 0 
536 
S37 

1708 
14 1.R 

1208 
141'1 .1 

7~, 10 
1'5 2 :>0 r, 

=38 15,l 1 15•13 G 123 25 3 '!,3 N C PAN HNG lJI' 
~:';') 1ss~-, !GOO 2 :,e 15 J.JG 
:;:.10 14"j'., 1·136 " 5 
~,. 1 J,l'!,1., 1·l~t.; 0 0 
'.>·I~ 1~'.>~ 16~9 :l 11 38 
~·1:J 11i0:> 1802 G 21 35 
:,44 l!l4ti 18.P 2 38 55 
!;4~ l 12 1 t 122 0 0 
!:46~-1·, 1205 

121ti 
1?05 
l:.!11, 

0 
0 

0 
0 

~·18 12 :!·1 12:14 0 0 
5-18 1422 7 TNTFRFFRFNC:F 
t.100 \4t!J 14t.J~ 6 1~ 1 1 0 BAU OF FlRF 



OUENCl,EO CCKL [J l SCHAR(if /HAI\Jl !Nu tMI S'.:.lCN'.; OATA 10:56 Tue!.od.t·V'. IA.-1n:h 31. l!l!l? :)6 
KR($:, UCMOl\,S I RA I JUN l-'110,JtC f - BE: THLEHtM Slll:.l CORPORA T I CN 

'.:iPARRllW':. POINI. MAA~LAND 

w1.·.o CUKF 

085 DATE RATTfllY 
OHSERV:::Rs 
INITIALS wr11111r11 

WINO 
OIRFCTIOI~ 

SPtEU 
MPH 

UU$Lt,!V(i{ 

I 0<'.ATIOI\I bACKGl<OUND 
l>I :,CltAilGt 
LULIIIIUN 

'>51 1Ct/OA/!\ t 11/ 1 :I tiW '.:il/NW ti- t:• NORTH CLEAR KIDC 
552 10/09/91 11/12 (;w Cl ti'\W St 5 · 10 NORTH Cl FAR WHARr 
553 10/()::1/91 11/12 GW Cll:AA St 5- 10 NORTH CLEAR i.ttARf 
">54 10/09/91 11 / 1 :> GW CLEAR SE <;- 10 NOIHH C:I FAR WIIARI 
555 10/U9/91 11/12 GW Cl tAR St 5 10 NORTH CLEAR WllARF 
556 
~a1 

Hl/09/!l I 
10/09/91 

11 / 12 
11 / 1,' 

GW 
GW 

CLEAR 
Cl •AR 

SF 
SE 

,i-10 
5 H: 

NORTH 
NOIHH 

CLEAR 
CL[AR 

KIOC 
K IVC 

~~H 1U/OS/9 I 1 < ( 12 GW Cl FAA St 5- 1C NORTH CLCAR KWC 
559 IC/('1!'l/!'l I 1 i / 1:> GW CIEAR SF " I() NORTH CLLM-1 KIUC 
:J60 10/ 10/91 I 1/17 .. w Cl EAR SW 4 il NORTH Cl F ,\R KIIIC 
:ib1 
5G2 
56'.l 

10/ 10/91 
1c/1o;n1 
10/ 11/91 

11 / 12: . / 1,,, 
GW 
GW 
GW 

Cl EAR 
lLCAR 
CIJ~RC:,\':> I 

SW 
~iN 

Nt 

·I 
4 
:, 

8 
d 

Ei 

NORIII 
NURJH 
NORTH 

CLEI\R 
Cl t.,R 
Cl OIJOv 

KIIJC 
KIIJC 
KIOC 

5G4 I0/ 11/91 11 tiW UVtRCAST NE .,. !:) NORTI- C:IOUUY KIOC 
:,h~1 1C/ 11/9 I 11 GW OVF!lCA <; T N~ s- 1J NORTI• CLOUl)Y KIDC 
'>66 10/ 11 /91 'I GW OVERCAST NC 5 I,) NORTH ll UIIUY KIIJC 
!:>i-,1 IC/11/91 '. I GW OVERCAST f\l ._, l•J NUl<TH CLOUDY K)[)C 
'.:,Ga 1•:':/ 1 1 /'1 I • I (;W UVlkt.:A~I l'.E !:, 10 NnRTh CLOIJnY K lllC 
569 10/ 11 /91 , 1 GW OVHl<:AST Nl 5 10 NORTh C,IOll[)Y l<TOC: 
570 10/ 11 /~ 1 11 GW UVEl<CASI NI: a-10 NUKIH CIOUOY KIDC 

Ill, 
C0 

~7i 
'...>'I} 

10/12/91 
10/12/!!1 

11 
11 

GW 
GW 

CltAR 
CLEAR 

Nw 

"'"" 
5 10 
':,-10 

NORTH 
NORTit 

ClFAR 
CLEAR 

KIOC 
KIDC 

V1 
Ull'.,f R OESER ClJMlll AT I \IF K lllC 
VA I !fl'\ VAT ION K~ESS EMl$SIC\I MAXIMUM COOL !Nii HOI 
START FNO P.C) I [Ml- Ul-'ACITV T !ME ~POI~ 

OR<; TIME TJMF II.UMBER SCCCNDS 'X HR:MIN Y/N COMMENTS 

551 1:>1? 15~3 3 G? .;5 
t>~,2 1137 1138 14 1C 
'>'>:l l:tC3 1203 12 1(l 

:,;,4 12 l!l 1219 0 
~ti~ 12'.l 1 1231 -, 10 
556 1451 1501 2 i.?4 '.15 
557 1517 1'>? 1 '.l 252 '.lS 
558 1736 1757 2 ,p 40 
','\<j ..~ 1'.l 1F 1 4 3 (,2 "J~ 
sr.o 11 12 1112 ~ 7J 1~ 
~lh 1 12 I~ 1..'. l&j h:~ 1:., 
r-,(1) 1 )-12 1.; ,l ~ -L) •Q 
'5•,) 
~lh•l 

\ 1:?~ 
l I~(, 

I 1 )tl',~ ., 
(; 

5 
u 
C, 

0 
l) 

!-)i,'") 

S(;G 
122~, 
1305 

,:;:2li 
1306 :, .!I 

1:1 
•10 
10 

HAL1 :;~ ~ ll<t 

~·)·; l•l:JO H:.11 4 14 5 
~6ci 1:>15 15 17 !'\ A 5 
:.,1.,~ 15:J:J 1~~i ? 9:1 :s1r1 
!1 ·:o 1137 n:rn 3 117 ]5 
5·; I 11;>3 1121> !:i 18 10 
~i'J. 115:,j 11~·, / 15 :, 



Qt,FNCH£1) f'J~L lll5CIIAJ.!G[/IIAND! ING LMISSICI\S l)A'A 
KRFSS OFMGNSTRAfION ~RUJECT - 8ElHIFHlM ~ILLL CORP~RAT~UN 

SPARROWS POINT, MARYLAND 

w!NI: COKE 
Ut,:,LRVtl<:, WIND SP[lD CBSFRVfR 01 :,c.;rlAJ.!ut 

Ol~S OATC ClAI lll<Y !NI I11\LS "1th IHHl ll!IHCTION lolP-, I OCATJON BACKGROUND LOCATION 

573 10/ 1'.l/!f1 11 r.w C_fAR NW '..,- 10 •;QRT'1 CL CAW KIOC 
574 10/17/~1 11 GW CLEAR NW 5 10 !\ORTH Cl FAP f(Jf)(' 
!,'lb 10.112/!ll 11 GW CL[AR NW ~ • 1U NUil1H CLEAR K!DC 
'516 10/1]/~1 11 r.w CL[Af,I NW ~ 1:) NURlrl Cl EAR KIDC 
577 HJ/t]/!l1 11 GW CL[Ai? NW 5- f() NOl<IH CLFAR KIOC 
~'/ti 10/ 12/91 11 liW Cl FAR NW '5· 10 NOiH11 CLtAR KWC 
!}-I~ 10/13/91 11 GW CL[AR NW fl 1'.i t-JO~ t ~1 CLC.AR KIDC 
560 
5e, 

10/ 1:1/!1! 
10/ Ll/91 

11 
11 

GW 
GW 

CcEAR 
CL!-AR 

NW 
NW 

6-1? 
6 1, 

NORI ti 
Mrnr,, 

Cl tAR 
CLCAR 

KIDC 
KlDC 

!'iPJ 10/n/'ll 11 GW CLtAR NW 6 1:1 'JORTH Cl f AR KlDC 
!il\3 
58·1 

10/ l'.l/!l1 
10/13/91 

11 
11 

GW 
GW 

C_[AR 
CLtAR 

NW 
NW 

G 
6 

12 
12 

NOR 1,1 
f\:Uflf>· 

Cl FAR 
CLEAR 

KJ[)C 
l<!OC 

~Rb 10/ I ')/9 I 11 GW CLc.\R NW 6 1:1 "'JOR Tl-t CL[AR KIDC 
'1!Hi 10/I1/'ll 11 GW c:_(AR NW Ii I:? NORI-, CLEAR KIDC 
~!:I/ '0/ IJ·'9 I 11 GW C:, FAil NW 6 12 Nuld1! s'LtAR KIUC 
';,88 \{),' 1.;/91 11/ 12 r.w Ci FAR «.>r '.i 10 l\iO~TI• KIDC 
';Jfj9 IQ/ 1,; /9 I 11/ 12 GW Cl F All ~t 5- H} NO~lt1 WHARF 
t1SO 10/ 1-1/91 11/ 12 GW CL f AR '>f !J- 10 ,'\IORl•t KIDC 
~91 •,0/14/91 11/ 12 GW c,rAR SE 5 1\J I\Of<IH WHARF 

'Jl 
I 

~=:l 
':..,9:J 

594 

iu/14/~1 
10/ 1.;/91 
10/1~/~1 

111n 
11/ 12 
11/ 12 

(;\r,; 

GW 
GIi 

:-;, FAR 
r:i f-AR 

Cl FAR 

SE 
c,F 

<;~ 

5-10.. 1() 
.,_ 10 

l\iORTi 1 

f'vU--ll 1 • 

NO~TH 

Kll>C 
Kil.><: 
KiDC 

(11 on~rR 
VATION 

OBSER 
VATION KRESS 

ClJ)<lULAI IVl 
CMISSION MtXIMUM 

Kll:C 
(.OOL JN(; >,QT 

<;TAR I HI[) BOX TIMC OPACITY T!Ml Si>OI~ 
ass TIM~ I IMF M,MP.FR ~rt.nNns o/. HR ,MIN Y/N C01'41ENI'.> 

573 1:.!:l!J 1:l:io ~ 17 !Cl 
~!4 
~n, 

H30 
1510 

14:1:> 
1512 

4 

5 
22 

13-1 
10 
2:J 

UUMP '.l)( 

576 17 1\, 1718 2 67 10 
~77 1'141 1742 3 41 10 
578 1610 1812 6 2•j 10 70 EMS PIT 
!J7'l 1112 111:J 4 12 
SilO 11.ic 11,17 :i 1~i :, 
!:>81 12 15 1215 2 10 ~ 
'i~? 1.J1:; 14 13 3 49 3S 
!)tl] 
511-1 
!:ill~ 

1.;ol1 

1 ~)Q7 

170F 

I,q1 
I5.:,•J 
1710 

i., 

• 
~ 

9,:, 
u 

:, 
b 
~ 

!)8b I1'.IJ 1736 2 14 J 
!Jil? 1 J~t-! 18:)0 :I 10 5 
588 11? I 11?4 ,; 0 0 
~89 11-18 1149 () 0 
:,90 1154 1156 4 15 5 
!.91 1:, 17 1:> IR 0 0 
~92 1235 1237 :, 10 5 
593 1-111 I41'.I J 19 5 
59~ 1436 1·14() 3 35 15 



(JUlNCtH ,J CUKE DI Sct!ARGE/IIANDL ING [MIS5l0NS [J/1: ,\ 10 SC Tue:;,d...iy. Mt.H-ch 31. 1992 28 
Kf.[SS ULMONSTRATION PROJECT . RFTHl~H~M STHL CURPUIUd !UN 

SPARROWS POINT. MARYL ANO 

WIND COKt 
01:>'.\l:RVl:RS WlNU SPLU OBSERVER JlSCHAllGI: 

Ut:!S DATE t:!AI I l:.RY !NJ I IALS WFATHER UJRl:CI !UN Mf'H I OCAI ION RACKGROUNO LOCATION 

595 10/ 14/91 11 / 1:1 GW CLEAR 51: :, 10 NORIH KIUC 
;,9(; 
;,,~-, 

10/14/91 
10/1-1/91 

i 1 / 12 
11/12 

cw 
GW 

Cl fAR 
CLEAR 

SI:. 
SI: 

5- ~o 
:,-10 

NORTH 
NCJRIH 

Wr!AIH 
KIOC 

:,98 10/ 14.'91 11 / 1:1 GW CL[f\R SL '::)- 10 NORTH WHAIH 
;;99 10/ 14/91 11 / 1:.> GW Cl.EAR St ~- 10 NUIHlt KIOC 
hOO 10/ 1r1/'ll 1 I/ 12 GW OVFRC':AST SE s- 10 NORTH flOIIOY WHAIH 
601 10/ 15/91 1 I/ I] r.w nv~RCASI ~[ 5-10 NORTH CLOUDY WHARF 
hO:' 10/ l~/!J 1 11/ 12 GW nV[RCA'JT :iE 5 ,o NORTII CLOUOY WtlAllf 
GO) 10/15/')I I 1 / 12 GW OVERCAST SC 5 10 NORTII CLOUDY WHARF 
u04 
f,05 

10/ 15/:l 1 
1D/ 1!..>/91 

11/12 
11 / 12 

GW 
,;w 

OVfRCA5T 
uvu«.:,\5 T 

S[ 
$( 

:, 10 
5- 10 

NU!<ll1 
NOii iii 

CLOUU\ 
Cl lJlJ()Y 

Wft/lRF 
WHARF 

GOG 10/ 18/91 11 (iW Cl tflR NW 5 ,u NORfH CLUR K!DC 
bU! Iv/ 18/':l 1 11 GW CLt/\11 NW b- 10 NURTH CU:AR KIOC 
608 10/18/YI 11 <.JW CLEAR NW ~ 10 NORTH Cl EAR KIOC 
(,()9 W/ 18/91 11 liW CLtf\R NW 5-10 NUil lit CU:AI< KIOC 
G •i,; 

h l 1 
1:...1 

/ 1U/~ 1 
1:): 18/!-J 1 

11 
11 

GW 
liW 

Cl !:AR 
CIEAR 

Nw 
Nw 

'., 10 
5-10 

NURIH 
NOIIIH 

CLl:./\1< 
Cl FAR 

KlDC 
KICC 

G12 10/ 19/91 11 CTW Cl FAR s, 5-10 NORIH CLEAR KIDC 
61] 1:-1/ 1!3/~ 1 11 cw CL[AR SF 5 - I 0 NORTH CIEAR K!OC 
(, 14 10/ lcl/91 , 1 cw Cl EAR SL !', 10 NORTII CLCAR KlDC 

11 ,,15 10/ 19/91 11 GW CLEAR SC :, 10 NORIH CLEAR KJUC 
I 

00 
(;1i.i IO/ 19/91 11 GW Cl tAR SE ~-10 NO!lllt Cl CAR KIDC 

-..I 
:Jl:lSl:.k Ol:IScR CUl'I..JLA TlVL KIU~ 
VAT ION VATIDN KRtSS FM:SSIDN MAXIMU\4 rnoI INC HOT 
SlARf END BOX TIMI: OPACllV TJMF SPOT$ 

OBS TIMF TlMt NUMRFR <;FCONDS % IIR:MTN Y/N COMMCNTS 

:J~~ l'/Ob 1709 .. 111 20 
596 1711 171? 0 0 
597 1732 17'.l'.l 5 15 5 
598 1'/3:, 1736 0 C 
5'lA 17!\~ 1 '/!;4 2 46 6() 
6CO 11?5 I 125 0 0 
'001 1139 1139 0 0 
002 11,19 1 1 ~)0 0 0 
ti,)~1 1?0'.l 1704 () 0 
6D'1 12 15 1?16 0 ,! 

hOS 1:,:io 1231 0 0 
GC,C 1405 I40G a 5 
607 1.14 1 144 1 J ~b J:, 
608 1507 150d 5 ~!.J 10 
\,IJ..)!:;J h.,;!;;:;J 1 /01 0 :1~ :.>;; U/ILL Cl I IRL 
610 1730 1'13:.! 1 132 30 
6 t I 180:, 1807 5 81 30 
bl2 1104 110~ 3 n :, 
b13 11'.J~ 11~·1 8 28 lb 
614 
l..>1~ 

t~ 1!:> 
141'/ 

1:ll!i 
14 19 

:, 
3 

8~:, 5 
H, 

6H, 1-138 1440 B 84 20 HAI I r:F F IRF 

http:Tue:;,d...iy


QUlNCHLC CC><t u1::.c,tAR<.il/,tAll,ULINu lMJ:,:,fON:, JA[I\ 10.!.;b lue,.oay, March J1, 1992 29 
KRESS DEMONSTRATION PROdECT - BETHlEHU.t SlU:L CORPORATION 

':>l'AKKUWS l'UlNl, MARYL,\NU 

Wll',.U COKF 
OtlStRVto{:, WINO sP£EJ OB Sf RV FR ClSCHARGf 

OBS l)AT( GA TTERY IN! I IALS WEA!HrR Dll<tCI ION Ml>h LOCAi ION MACKCilWLINIJ I OCATlON 

€ 17 10/19/91 11 GW Cl FAR s~ ~-10 NOl<TII CLEAR K!DC 
LIB 1()/1~/~1 11 GW ClfAR Sf 5-10 NORTH Cl FAR K!DC 
b19 10/ 19/91 II GW Cir AR sr c; 10 NORTH CLEAR KIOC 
620 I0/:.!0/91 II G'w Ci ~Al< NE fi-1? NORTH CLEAR KIOC 
621 10/20/91 11 (jW Ci FAR NF fi- I? NOPTH CLEAR K!DC 
'1,::i IO.l?0/91 II cw CLLAR N[ G 12 NOl<TII CLEAR KJOC 
673 10/20/91 11 GW CLEAR t.E G-12 NORIH Cl rAI< KlOC 
li~4 10/20/91 II <.iW CLLAR •aL b 12 NUIUH CLEAR KIDC 
C?!' 10/20/!)l II G~ CLLAR N~ b- 1:./ NOHIH CLEAR KIDC 
62€ 10/20/91 11 GW Cl FAR NI: b 12 NUHIII CU:AR Kille 
621 10/20/91 11 <.;W CLtAR NE G-12 NORTH CLEAR KIOC 
C.28 10/21i91 II G\11 OV~RCA<;I ',f ~-10 NORTH Cl (Jll[)Y KIOC 
\.>:.!~ 10/ L 1/'.,11 II GW OVERCAST SF 5-10 NORTH Ci Olin\' KlOC 
6'.l:J H)/:.!~/::,1 II GW ClEIIR SE 5 ,o NORT'l Ci rAR KIO<: 
GJI 10/:0191 11 GW CLlAR s~ :,-1() NORTH Cl FAR KIOC 
\,JJ 10/~2/'.J" 11 cw CL[IIR Sf ~-1() NORTH Cl FAR KIOC 
{; :~ :~ 10/'.!'2/91 11 GW CifAR sr 5 1() NORTH CLEAR 1<.IClC 
634 10/22/9, 11 GW CitAR ':,f :,-10 NORTH <.LEAR KIOC 
b::S 10/22/9i 11 / 1::C GW ClfAR SF 5- 10 NORTH <'.I rAR WllARr 
bJb 10/22/9 ~ 11 GW CIEAR SE 5 10 NORTH CLCAR KIOC 

a, 
I 

b'.P 
6:;fl 

l0/22/9: 
l0/21/91 

11/ 12 
11 / 12 

GW 
GW 

CifAR 
Ci F Afl 

Sf 

~c 
~,- 10 

5--10 
NORIII 
NCIRTII 

CLEAR 
Cl FAR 

WIIARr 
WHARf, 

a, 
a, OliStH UHStH CUMuLAl!V[ K!DC 

VATION VATION KRE<;S ;:MISSION MAX I MU'~ COOi IN,-: HOT 
'i I IIRT f,rl,I) P.O.< TIME OPACTY TIM[ SPOIS 

oes TTMF TTIIIF NllMSiR <;FCONrlS % HR:MIN Y/N CUMMtN1:, 

v17 1516 1'> 18 ~ 2~ ~ 
U18 11:.:!~ 112!1 '.) 14 5 
bl9 1'141l 11~1 !i 12 10 
€20 11:l'/ 1139 5 17 5 
621 120·1 1~06 3 10 5 
622 1??8 1 :;>:;>q h ?:;> 5 
523 14-1-1 1146 5 35 10 BALL Of flR( 
c2•t 1~09 15tC 3 0 0 
Ii:.>~ 1~~9 1~:l 1 b 1'.l 5 
G:>6 17-l 1 11 ~ 1 <; :,,q t'.) 

r~:,1 
~?8 

IHO:.' 

1 'J':, 
l!l(l'l 
11'.Jo 

J 
_; 

)U 
10 

I.) 

~, 
L.l'J 1:0::0J ,.:.u~ :, (• 0 
630 11:i'.> 11 J8 6 !, 'i 
uJI 1;;0~ 1210 8 0 0 
b]:> 1:::ul 12)!! 3 1~ 10 
633 14~0 14:, 1 6 24 10 
li:J4 H,:..i:J 152·1 e 29 15 GALI. 01 f IRL 
635 1c11 1G 12 15 5 
E36 1619 1\J:11 J J4 1(} 

6)7 1',~' 1fi.' I 1:J ~ 

&:ia 163'.J 16:J/ 0 0 



QtleNCHHl COi<[ Gl':'CHARGE/HANOL ING EMISS!Ot•S DAIA 10,50 Tuesoay, Maren 31, 19~2 Ju 
K~f':,':, nrMOtJSTIIAIION PIIU.J(CT OCTHL[tt:!'I STlll ((JR~URt.TION 

SPARROWS POINT, MARYLANJ 

WIND l.OKt 
OBSEllVFR<; WINI) S:>F~n oe<,ERV[II Dl':.C'.IIARG[ 

OHS Or-ft. BATTERY IN!l!AlS WFATHFR 0111,CTJ(JN MPH I OCATION OACKGROUND lOCA 1 ION 

6'.l9 10/22/91 11 GW Cl FAR C,F 5-10 NORTll CLEAR .< Jl)C 
610 10/22/31 11 GW \ Cl EAR SF ~- 10 N!lllrH CLEAR KIOC 
641 10/23/91 11/ 12 GW OVERCA':,I s, 5- 10 NrllHH 11AZY WI-IAIII 
642 10/23/91 I I/ 12 GW 0'J£RCA$1 SF 5 10 NORTII HAZY KJDC 
b4:l 10/n/91 11/t:? r.w OVERCAST SE 5 10 NORTll IIAZY WIIARf 
644 •n/~:t/~l1 1 1/ I? cw OVERCAST SE 5 10 N0Rl11 IIIILY o<!DC 
645 10i23/91 11/1? GW OVFRCAST SE. 5- IO NOIHH HAZV WHARF 
64G IQ/;>3/9 J I!/ 12 cw OVCRCA:, T '.,L 5 I ~J NUl<IIJ HALY KlUC 
647 10;'7'.l/f") 1 11/ 12 GW UVLRO:A5I SE !J-10 NORI ti HAlY o<IDC 
64!$ 10/?3/CJ1 11/ 12 GW OVERCAST SE 5-10 NORTH liAZY KIOC 
G49 10/23/9 1 11/ 12 GW OVEl<Cll:;,I :,t 5 Iv NUWIII HAL¥ WI-IAJ.lt 
G:,O 10/2:J/91 11/ 12 <.lW OVtR<.:AS 1 Si: t,. 1~·, NORTH HA7V K me 
651 10/23/~1 11/ 12 GW OVtllCA<;T <;F ~-10 NORTH HA7V K!DC 
6'.J2 10/23/q1 11/ 1:l CW OVl:Rt:AST Sc :, 10 NORTII HAZY i<!DC 
~:53 '()/23/9 1 I I/ 12 GW OVFRCAST sr 5 I'.) NORTH IJAZY KIDC 
h,4 :o;r1/<i1 1 f / f ~) cw OVEIU:AST SE 5 10 NORTII IIAZY KIDC 
-~ '.i ~> 10/li/91 11/ 1:' r;w 01.'Ff<CASl ~~ ., 10 NORftt !!ALY KIDC 
G'.,G 1 ()/J4/q1 11/ 12 GW OVERCAST SE s- 1n NOR lit 11A7Y KlOC 
657 lt)/24/'11 11/ 12 CW OVERCA:, T 5( 5 10 NORTII ltAlY t(l[)( 

r.so •0/24/') 1 I I/ 12 CW OV(~CA:,r 51: :, 10 NOR Ill HlllY KWC 
,;~9 10/24/9'. 11/ 12 GW OVERCAST SE 5-10 NORTH 11/ILY WhARf 

:D 
660 10/24/91 11/L2 GW UV(RCA:,I :,L !J · 1U NURIII HA/Y KIDC 

l> 
OA'-i'R ORSFi? LIJMIII A 1 I VF KIJC 
VATION VAi ION KRESS EMISSION MAX IMlJM COOLlf\~ 110· 
'>TART ENO ROX TIMf OPAC ITV Tlh'F sr-nrs 

UBS TIME T!Mc NLJMRFR SFCON(J<; ·;. Hil :MIN v/N COMMENTS 

6n 
1>40 

1715,·,~:,, 1737 
17S4 

G 
A 

4C 2:, 1:!AI I llf r I l?r 
INTCRr[R[NCC 

64 1 1143 1144 0 0 
642 1145 I 14G s ;R 10 
ti4:1 1?01 120} 12 5 
644 1?09 171C :1 14 10 
G45 12 I? 121 J 18 5 
G46 
64'/ 

1110 
14] I 

t :>4 I 
14);' 

,; 
A 

~ I ., 10 
5 

648 1445 15():i 5 4 I'/ J!", flRE l:lALL 
b4') 1457 '4.,il t) 0 
ii~O 151~ 1"'\ 1{; JC 10 
f,~ 1 1'/C7 1 l!)ij i., 2'-1 15 
6~1:J 17)2 '71,1 8 (,7 10 
G5J 1746 174!! s 53 20 f I RF BALL 
6:)4 11104 180~ 3 48 20 
b'i~) 11 ~A 11:ic 6 10 5 
656 1150 1152 5 5 fj 
6;\7 1]?4 l.2:>!i :i 0 0 
Ga;A 14?4 14::,4 i; lNHlff [R[NC[ 
6:.9 1441 14.)8 0 0 
660 I 45 1 1•15:> 5 INHRfCRCNCI: 



QUtNCrltO CUKt OISC~ARGt/HANDLING fM:ss:JNS oaTA 10.SG Tuesoay, March 31, 1992 31 
KRESS DEMON'.;TRATION PROJECT OETIIL[ll[M STEEL CORPORATION 

SPARROWS POINT. MARYLAND 

W!NU COKE 
ORC:FRVf R~ WIND :ii-"'lllJ UU~cl<VtR DI SCllf,RG[ 

OBS [)AT[ BATTERY INITIALS WEAflfrn DIRECTION MPH LOCI<, ION llA<.:KWWUN:J LOCATION 

66 I 10/~4/"'1 II/ 1:.i :..;w OVERCAST ~E 5 10 NOlllH H~lY KIDC 
662 
663 

10/:>4/!l I 
1O/24N1 

11/ 12 
11/ 1:d 

GW 
GW 

CifAR 
CLtAR 

SF 
'if 

5- 10 
5- 10 

NORTH 
NORTH 

Cl[AR 
CLCAR 

l<IDC 
KIDC 

66•1 10/24/91 11/ 12 GW CLEAR SF ':i- 10 NORTH (;I EAR KIUL 
665 1O/~tl/91 11/ 1:i GW ClfAR 8- 12 NOf?TH CL [AR WHARF 
Ui6 10/28/91 11/ 12 GW Cl U,R 8- 12 NORTH CLlAK WtlARI 
EE"/ 10/:1R/91 11/ 12 GW Cl ft.R 8- 12 NORTH Ci IAR WHAR~ 
Eb8 10/28/91 11/ 12 GW Cl fAR B 12 NORTH CLEAR K!DC 
6G9 
678 

10/28/91 
1O/?8_/9 I 

11/ ·~ 
11/ l'.l 

GW 
GW 

Cl FAR 
CLEAR 

fl-17 

A 1? 
NU~iH 

NORTH 
CLLAR 
CttAR 

WltARI 
KIU<.: 

6"/ I 10/ ~8/!¾ 1 11/ 12 GW Cl EAR 8- 12 NO.?TH Cl f AR KIIJC 
C72 1O/2!3/~I I l/ 12 r.w Cl eAR fl t:> MO:;:>TII t:LLAI,/ WHf,RF 
F."l:l 10/?9/91 11/ 1:: GW Cl Ct.R 8- 12 NO~lfl Cl tAR WHAR~ 
(74 10/2!l/!) I 11/ 12 GW CLcA-< t; 12 NURllt CLl:AR WHARF 
(,?<; 

c•6 
10/:1 ~/91 
10/29/91 

11/ l:J 
11 / IL 

<...iW 
(iW 

CL EAR 
CLEAR 

P. 1:? 
8 · 1? 

NORTH 
NORTH 

f:I FAR 
CLEAR 

KIOC 
WHARF 

b 11 IO/;i:.J/~ I 11/ 12 G',. CLFAR Pi- 1~ NlNIH Cl£.AR KIDC 
[:78 

619 
10/:.'~/n 1 
10/30/91 

I I/ I? 
11/ 12 

r.·.. 
GW 

Ci f-AR 
f:I EAR N, 

8 12 
1t,-2U 

NOR 111 
NORTII 

Ci,AR 
CLEAR 

KIDC 
AAKllJC 

(fl() IO/:l0i!l1 11/ 12 Gw Cl lAR NC 1S :.'0 NORIII Cl !:AR KIOC 

:,:J 
I 

68\ 
61i~ 

1O/3O/!l I 
10/30/91 

11/ 1? 
11/ 12 

G'M 

GW 
CLEAR 
CLEAR 

NE 
NE 

15 
1~ 

20 
:m 

NORll> 
NIJRlh 

CLEAR 
Cl !:AR 

KIDC 
l<IDC 

,D 

0 ORSFR OHSl:li CIJMIJI AT I VE K[[)C 
VATION \/AT TON KRFSS U,ll SSIUN MAXIMUM COOLING IIOT 
START FNO BOX TTMF OPAC ITV TIME 5POVi 

CJHS TI Mt T!MC NUMlJER SECONOS % HR,MIN ¥/N ~OMMfNTS 

661 10 '.'i 1:Jn 3 :3:1 ~5 
662 
bb3 

1729 
woi 

17:J I 
1uu:., 

6., ~~-J 

33 
3!, 
35 

P.AI I 
BALI 

OF 
Of-

FIRE 
f IRI: 

664 1817 1il19 3 :M 15 
(,l,5 1449 1449 H, 10 
l,l,l 1~1so 14~9 10 5 
667 1~0!l 1::,10 0 
bbb '520 1~20 0 
u;9 15~1 15:,5 0 
6·10i;·,, 1531 

I ~~'J 

1537 ~-1,~ 

~·J2 
l:i 
45 

rJRL 
r l R~ 

U/\LL 
HAI I 

b l;J 1.1,19 11-IY lb I() 1?::>f. 
t-, -,:-, •.,~fj l4c,~ 10 ~ l?'.lll 
l"'·l • 'J()9 1~10 0 0 1248 
c-,~ 1~'..:10 1:i:w 0 0 1148 
i:"'6 1:J~Ui 1:1:L~ 0 0 1250 
E77 1533 15'.17 ::-·hri \:, 1 lc. II ; RCl\/\LL 
E71i ·~~~ 0:()2 45 1 l:i3f IIIEBALL 
67~ : I ~0 11:1 1 .1 26 1:, 
mo • t<,J 11'>4 2 88 15 
681 12 19 1220 fl 4 I 5 
682 1-1()8 1-10~ 3 ?5 \'\ 



QlJH,CHl-,J COKl- DISCHARGE/HANDLING EMISSJOIJS DATA 10:56 Tuesrlay, March 31, 1992 32 
KRtSS DEPfUNSiRATION PRU.JtCT Lll ltll I HIM :,lttl CURf-'URA I ION 

°'PAPROWS POTNT, MARYi ANO 

1111!1..; COKC 

Ull::i (}All BATTERY 
08Sri<V~RS 
INITIALS WEAH1ER 

Wllllll 
DIRECTION 

Sl-'l:.W 
Mr'lH 

lll:l'S~INHl 
LOCATION 8ACKGRCltJN•1 

DISCIIARG[ 
IOCATION 

663 10/30,'91 11/ 12 Gill CLLAf.l N[ 1'.i 20 NORTH CLEAR KID<: 
G64 10/30/91 11/ 12 GW CLl:.AR Ill~ 1!:>-:!0 NORTH Cl FAR WHARF 
(;65 10/30/91 11112 GW CLl:.AR NE 15-20 NORTH Cl FAR WHARF 
li8G 10/30/91 11/ 12 GW CUAR NE 1~-20 NURIH CLEAR KJDC 
687 10/30/91 11/ 12 cw Cl FAR NF 1'i-?O NORTH Cl FAR WHARF 
bl:ll:I 10/30/91 11/ 12 GW CLEAR NE 15-20 NORTri CLCAR WIIARf 
C89 10/30/') 1 11/ 12 ,~~ Ct EAR Nf 15 20 NOR Ill CLl:.AH WHARf-
690 10/31/91 11/12 GW CLEAR NE 1;:,-:10 NURIH CLLAR KIOC 
G9I 10/31/91 11/ 12 GW CLl:.AR Nf 1:J-20 NORTH f.l FAR KIOC 
GY2 10/31/91 11/n cw CL!AR N[ 15 :>O NORTH CLEAR l<IDC 
693 10/31/91 I I/ 1? cw Ci EAR Nt 15-20 NORIH Ct FAR KlfJC 
b!H 10/31/91 11/ 12 GIi/ Cl f AR Nf 15-)0 NORTd CLEAR KIDC 
695 I 1/C:5/91 I I/ 1? r..: Cl LA~ Nt 6 I:? NORT•I CLEAR WHARF 
(,96 11/05/91 I I/ 12 GW CLLIH NE 6· 12 NORT"H Ci f-AR KIUC 
h'l7 11 /()~j/'11 11/ 12 GW CLL.\ll N( b I:.! NURIH CLEAR WHARF 
G'1f\ 11 /05/'.11 11/ 12 cw Cl EAR 1111 b- 1:, NORIH Cl FAR KIDC 
b!clcl t1/05/9i 11/1:2 GW CLlAll NL u 12 NORTH CLEAR KIOt. 
·,oo 11/0~;'~,1 11/ 12 GW CL~AR NI:. b-12 NORIH CLEAll WHARF 
101 
1u:> 

11,'05/91 
11/0:,/91 

II/ 12 
11/ 12 

GW 
GW 

CLEAR 
CLI AR 

NI:. 
NE 

6-17 
6- 12 

NORTH 
NORTH 

CLEAR 
CLEAR 

WHARF 
WIIARf 

Ill ·10:J 1'/05/91 11/ 1? GW CLFAR Nt 6-12 NORTI--< CLEAll WIIARr 
I 

"' 
"/(),1 11/06/91 11/ 12 GW CLEAR Sf r, 1? NORTH CLCAR WHARF 

.... 
OHSl-ll OBSFR CUMULATIVF KIOC 
VATION VUIOt,, KRlSS FMISSION MAXTMl,IA 1.0nl ING HOT 
'.-.!Alli END EiOX TIME OPACITY TJMF SPOTS 

OBS TIME TIMF NUMSFR C,f (ONOS 1. H~.MIN Y/N CU'-'MLNI:, 

G!lJ 1':110 1:)i:J 2 174 3~ 
684 1~14 1;, 14 u 
685 1521 1':,2:.! 1U !:, 

G9U 1'.:i23 1524 8 4:1 15 
bH7 1:.i3b 1:,36 0 
688 1:.isu 1:,4"/ .., 5 
68; 15b5 1h':JG 0 
G90 1152 11':,3 2 ':,7 15 
6~1 
6~2 

1/."J.0 
124 1 

1:.UJ 
l:>4:1 

J 
~) 

113 
60 

15,~ 
i.,;;:,j 14:J2 14~6 2 138 JO 1 :IH() ',H:CJNOS 
i,:-1~ 14~b 1'.J 1U J c-10 30 
o9':J 12~ 1?06 n 
!db 1-110 14 1 4 1:1 1'.l? :~~ 

697 H1•: 1•1 IS 0 
G9R 14~H 144'! 3 11'.l 25 
b~9 145•1 1456 G 4(, 15 2:25 
'1()0 1'>]1 157'.' () 

701 1529 1529 0 0 
702 1515 t5JG 0 0 
703 1544 154~ 0 0 
704 1130 1131 0 0 



QU[NCIICO COKE OlSCHAllG(/llANJl lt.G HIISSION'., l)AIA 10.;;l; Tuesday. ~arch 31, 1992 3:J 
KR(S5 OLMllN~lWATlON ~ROJECT llL fl IL[I ILM sr.:EL CORPORATION 

Sl-'ARROWS PO!Nl, MAl<YL/INU 

WH.. '."1 <.:UKL 
06SERVERS WINO SPCCD OBSCRV[R DI SCHARGt 

DH':i VAH B411tilY INITIAL$ lllfATHER Dl,'?FCT ION WP!t LOCAi JUN BACKGROUND LOCAl ION 

705 1 I/OG/91 11/ 12 GW CLEAR SC (, 12 NORTII Cll/11< KllJC 
70G ll/~/91 11/ 12 GW CLLAI< SE .; 12 NOl<IH Cll/11< KIDC 
707 I 1/06/'l 1 11/ 12 GW CLEAR SC G- 12 NORTH Ct ~Al< KlUC 
10U 11/Uli/~1 11/ 12 GW CLEAi< ::il b l:l NOi< 1\1 Ll~AR KllJC 
709 11/('Ki/91 11/12 GW Cl£AR SE (,- I~ NORTH CLE-AR WHARF 
710 11/06/91 11/12 GW Cl FAil SE 6- 12 NORIH rl FAR WHAR• 
711 I 1/0"f/91 11 / 12 GW OVflll:AST <,f 4-H NOllllt CIOUDY KIDC 
71::> I 1/07/91 11/ I? ow CJV[llCASf 5( 4 e NORTH CLOUD¥ KIOC 
'/13 11/0'//91 11/ 12 GW OVERCAST Sf 4 ·I! NOIHli CLOUD, KlDC 
714 11/01/<'l 1 11 / t? GW OVLWCA~I :,( 4 11 NlllHH ::LUUUV KIOC 
715 11/07/91 11/ 12 GW OVFRCAST SC 4 8 NORTH CLOUD'i WHARF 
7 16 11/0"//91 11 / 1::! .;w OVtl<t.:4~ I Sl 4 B NUW1tt LLUUUi WliMH 
711 1110·1 /91 11 / 12 GW lJVtl<t.:11::il SE 4 IJ NORTH C'I O!JO'i KllJC 
118 11 /()"/ /91 11 / 12 GW OVU/CAST s~ •1-1! NORTH Cl OUDV KIDC 
71:) 11/ ,:: /91 1 1 / t :> Rt:, OVI RCA'., I NE 5-10 W~ Sl KIIJC 
7 ')() 11/1~.")I 11 ,' 1? Pr A :1VFRCll<:T N~ S· 1(: W['>T KIO< 
n1 
7 :,2 

11/ l:'/H I 
I 1 / 14 ! ~l I 

I 1/ 12 
I I/ 12 

RlA 
llf A 

::::Vfllf.A<;J 
::1 lAI< 

NF 
wcs: 

f>- 10 
~- I:) 

WE ST 
NORTH QlJ[NCH 

KIOC 
KIUC 

721 I 1/ 14 /l'l 1 11/ 1:2 RFA Cl FAR W~Sl 5-10 NORTH QIJ[Nl:H T 1<1nr: 
774 11/ 14/'1 I 1 t/ 12 Rf A CIEAR WFST 5- t::i NORTH OUCNCH T l<IDC 

Ill 
I 

725 
126 

11/J0/91 
11/20/91 

1 1/ 12 

T 1/ 12 

RU, 
REA 

CLtAR 
CLEAR 

SW 
SW 

10-15 
10 15 

NORTII 
NORTII 

CIFAR 
CLEAR 

KIOC 
l<IDC 

"' .., OPC:Fll flH<;f-'l CUMULll.TIVF KlllC 
VATTON VATICN kllE<;<; E"11 SS ION MAXIMUM COOLING IIOT 
s1•1n END BOX T!Mf OPACITY TIME SPOI~ 

0135 TH~( Tl,_.E NIJMflfll SECONDS " ltR: MIN V/N 

!O'J 1146 114'/ ll :1f) 1l; CABLE BR:-li<f 
706 I? 18 1::>19 3 t? !'i 
707 1428 14'.l'.l fi ;,,;;4 45 3:00 
701\ 14·19 ,-152 J 213 45 2:28 
70!3 1530 1531 0 0 
710 1538 1538 ::,:, 0 
711 1135 1136 2 0 0 
712 1203 1204 s 4~ 10 
/ 1 :l 1l2'.., 12:1(, :J IR 
714 122~ ,i2b 3 11! 5 
ll:l 1255 i2:lb 0 C 1;>1G 

71h 1.10:: 13:):J 0 0 1226 
7P 1440 1441 2 ~-4 to 2 53 1148 
ll!l 1-t'..J!J 1:::01 5 70 1S 2 . •1:l 1151 r BALL 
7 11') 1-l,4 1•1'.1~ ., 45 10 '.l:C5 1148 
720 145C 1457 8 21! IS 2:SC 1151 
721 I~ 1:1 1513 3 40 20 2 JO 11;,J 
722 14'10 1437 :1 ~ 3 co 114!:! 
723 
724 

1525 
1 ~4 7 

1526 
1:,4a 

6 
5 

33 ., 10 
5 

3: 10 
:l J:, 

1151 
11~3 

,'2~ 1334 1335 G 5 5 
7'.>h 140'.l 1•104 4 3 5 



QlJFNC.HI r, COKF 01'..,CHARC.E/HANDLING [Ml';;S!CNS Ot,l.\ '.U. :..b I ues;Jay, Mcr·ct, 31. 199~ 31 
KRISS O[MONSTRATION PROJECT - BETHL~HL~ ST[[L CORPORATION 

SPARROWS POINT, MA-IYI.All,i) 

wrr-.::: ::OKt 
OClS[RV[RS WINll sn1:-1> OH<;t RVER DISCHARGL 

OBS [)ATE BAI1£RY lNl TlllLS WlAllllR DIRECTION MPt-1 I OCAI lllN KACKGIWIJNO LOCATION 

727 11/20/91 11/ 12 li[II Cl 1:1111 '.>W 10- l!J NORTH CLEAR KIDC 
/2U 11/:.1()/91 11/ 12 RLII CLEAR SW 1;) - t ~l NllRIH CLEA~ KIDC 
729 11/2G/91 11/1:> RFA Cl FAR SW 10· 15 NORTH CLEAR KIDC 
:'30 11/20/91 t I/ 12 RFA CUAR SW 10-15 NORTII CLtAR KIUC 
'/:I 1 
711 

l 1/:! 1/91 
11/} 1/91 

1 1/ 1, 
11/ 1? 

r,w 
c;w 

CLR/nc 
CLR/OC 

',[ 

5[ 
4 
4 

tJ 

8 
NU/.1111 
NORTH 

OVCl\51 
OVCAST 

WHARf 
WHARF 

7'.l3 11;, ;/91 11/ 12 GW CIR/Of.: SL 4-11 NURlH OVCAST KIDC 
714 11;21/91 11/12 GW <;LR/OC SL 4 II NOlllH OVERCAST KIOC 
735 11/21/91 11/ 12 GW CLRJOC '.,[ •1 I! NDl'ITH OVFRCASI KlllC 
·t·u-,; 11/) 1/'ll t 1/ 12 GW CLR/OC SE •I 6 NORTII OVERCA'-f KlllC 
737 
71A 
7J'l 

740 
7.J 1 

11/2 • /91 
11/21/91 
11/ ;;> 1/H 1 

11 i' 1 /q 1 
1 1 / 2 I/<) i 

11 / 12 
11/ 12 
11/ 1? 
11/12 
• 1/ 12 

c.w 
GW 
r,w 
GW 
cw 

CIR/OC 
CLR/OC 
CLR/Oc; 
C:IR/OC 
CLR/01.: 

St 
~:.. 
:,L 
'>r 
'.,l 

4 ·II 
•I-H 
·1 · 8 
1-8 
4 -t! 

NORTH 
NURIH 
NUlllll 
NURIII 
NlllllH 

OVERCAST 
OVFRCASI 
OV!:Rt.;ASI 
OVfRCAST 
OVERCAST 

WHARf 
WHARF 
WHAflf 
K:oc 
Kl::lC 

7.,~ 
-;.n 

1 \/?? /<): 
'\ 1/)'.J/H1 

'1/ 12 
11/12 

C,W 

GW 
OVCRCA~I 
OV[RCAS1 

'.,[ 

SE 
1~·- t:., 
10 1:, 

NORTH 
NORIII 

CIOlJUY 
CIOUOV 

WHARF 
WHARF 

744 1 1i22/!11 11/12 GW OVERCASI :,t 10-10 NUlllH CIOlJDY WltARf 
74'\ 1 1/??/'l • 11/ 12 -.;w UVLJ,(;A'.,I '.>t 10 l!J NORIH CLOUDY Wt-<AnF 
'/41. 1 1/??/'l 1 \ 1/ 12 GW OVERCAST SE 10 l!J NORTH CIOUOY WHARF 
747 11/22/91 11/ 12 GW OVERCASJ SE 10-10 NURIH CLOUOV \IIH4RF 

to 
I 

748 11/12/91 1 1 / 1' cw OVERCA~T SL 10 10 NURIII CLOLIOY K!DC 
a ., OL!S[R Ol!::il fl CUMUL,\ TI Vt KIDC 

VAi IUN VA 1 !UN KRrSS I-MISSION MAXIMUM COOi ING HOT 

OU', 
:iTART 

TIME 
(NO 
TIME 

GO)( 
"-JMtl[R 

l!ME 
SLCON0$ 

Uf'AU l Y 
o/. 

TI Mt 
ltR :MIN 

SP!l; S 
Y/N COMMFNT<, 

727 1r.~u 14:.! 1 8 H f, 
72B 1·'·11 144 7 7 0 !'i DUMP 2.( 
·129 1!>1'/ b31 I 17 10 OUMI' :.ix 
'/JO 11.,~:; 1~~-1 2 5 5 
731 l:>10 1741 0 0 l 2'.J(; 
'/'J2 12:,2 12~2 0 0 1246 
'/J:I 134!., 1'.345 6 13 5 11-t.9 
., '.J,1 140'I 1107 4 'l 5 1172 
"j J~ 1422 11 :, ) 8 11 5 \ 152 
73C l-l.J-1 •:)$(} 7 H ~ I 1 :'. ~I ':.ol lCKt~ 
717 1500 '501 0 0 1:n8 
I lb l'>Vtl, 1'1(Jl1 \! 0 L!-lb 
·,:iri 1"> \ 7 j', 17 Q 0 1258 
i-10 1526 1618 1 0 0 11:,4 STICKER 
·1~ 1 
·1 ,:, 

lli3F\ 
1 t',h 

1h38 
115G 

2 l(J 
0 

~ 

0 
11/1 
12:.,1 

743 1208 1208 0 0 1234 STICKER 
744 
745 

12-, 1 
12~0 

1l4 I 
12:,0 

0 
0 

0 
0 

1734 
1244 

1'2 [)UMP 

"/46,., 1300 
1 :J:J2 

!JOO 
\:J32 

0 
0 

0 
0 

1226 
1236 

'/.l!i t:lr./4 6 15 5 1149 

http:QlJFNC.HI


QlJ(NCHt-D l.OK[ 0[.-JCtiA'<Yi./HA""LIL4~<..i lM._'.;)';)IUNS DATA 1C:SG :ues;:,ay. Mar·ch 31. 1~92 '.f~, 
KR[SS DCMONSTRAT!ON PROJECT llCTHL[ri£M Sltl:L ClllWCJRAI ION 

srARROWS POINT, MARYLANC 

w:NO COKF 
OBS[RI/CRS wrr-.;.i SPHD OBStRVtR DISCHARfiF 

oas DA Ii cAlfHIY !NIT !Al S WEATHER D,R[CTICN Ml'll LUCAIJlJN HACKGl<CUND LOCATION 

749 11/22/!ll 11/ 12 cw OVERCASi Sl 10-15 NORTH CICUOY KIOC 
750 11;,:1/91 I I/ t? c.w ovrRCA:JT SL 10-1!.J NURIH CLOuDY KiOC 
751 
752 

11/22/91 
11/22/91 

11/ 12 
11/ 12 

GW 
GW 

UVtRCAST 
OV~RCASI 

SC 
SE 

10-Hi 
10 15 

NOR1H 
NORHI 

Cl OUDY 
CLCUOY 

KIOC 
K llJC 

7;,:1 t 1/??/'l I t 1/ 1~ cw OVERCAST !;I t0-15 NORTII CLOUDY KIOC 
754 11/?4/91 11/ 12 GW OVCRCAST NW I0-1!, NlJRIH Cl OLJO'r KIO<': 
"/55 11/24/91 11/ 12 GW OVlRCASI NW 10-1~ NUl<lH CLOUD~ KIOC 
?Cit) 11/74/91 11/ 12 GW OVlRl'AS1 N-. 10 15 NORTH n 11unv l<IOC 
·15·1 11/24/91 11/ 12 GW OV[RCASl NW 10- 1'5 NORlH CLOUDY KIOC 
7!::8 11/24/~¼1 1 I/ 1;- r.w UVLRCA:,I Nw 10- l'b NORTH C".l 01Jn'V Klf>t'. 
75') 
16D 

11/24/91 
ll/2!>/91 

11/ 12 
11/ 12 

GW 
G~ 

OV[RCASI 
CL[AR 

NW 
NW 

,o- 1!:i 
l0-1!.J 

NORTH 
NORTH 

clOllO't 
Ci FAR 

l<IDC 
KIOC 

'/61 I l/7h/!l I I 1/ 1? $BP CLCA~ NW 10 l!j NOl<IH ClfAR KIDC 
7C2 
7,:;3 

11/25/91 
11/25/SI 

11/,:, 
1 I/ 12 

RJA 
GW 

CLcAR 
CLEAR 

NW 
NW 

10-20 
10 ,~ NOl<ltl 

NORTII 
,~i FAil 
CLEAR 

KIOC 
K!OC 

'/U4 11/2!.,/!,J 1 I 1/ 1:I St:.P Cl t AR NW IO IS NORTH CL(,.R KIDC 
16!, 11/2!>/91 11/ 1 ~ R,IA Cl FAR NW 10 20 NORTII Cl EAR KIDC 
'/Eb 
767 

11/2!>/9 I 
I I/ :t!.i/9 I 

11/ 12 
11/ 1:, 

GW 
~RP 

Cl [AR 
Cl E .. R 

NW 
NW 

10 
I() 

1'5 
I!> 

NORTtl 
NflRIII 

CL[AR 
CLtAI< 

KI IJC 
KIOC 

768 I 1/?5/91 11/ 1? R.JA CL~AR NW 10 20 NORTH CLtAR KIIJC 

Cl! 
'/b~ 11/25/91 11/ 12 GW Cl tAR NW 10- 15 NOJlfll LLUII< KIUC 

I..... JBSLR 
IIAl!ON 

OBSER 
VAT JOI\, t<Rf.5~ 

CUMULATIVE 
LM1$~JON MAXIMUM 

K!UC 
::.:U~LING rl()l 

START ENO BOX TIME OPACITY T l,_.F SPOT<, 
085 TIM[ TIML NUMllll< '.:>tt:UNIJ'., .,_ >-iR ·MIN Y/N COMMFNT5 

749 1409 4 9 :) 1172 
750 14 :l 1 R 1:J 10 11t):.:! 
151 1454 7 18 20 1135 STICKER 
752 1558 2 !, 5 11!:>4 
7'>3 1\135' '.1 :1!> 20 117 I 
754 1244 1244 7 6 ~ 1135 
755 1345 1345 !, 0 0 1149 
7~(:i 14()~ 14e~ 6 12 5 I 17~ 
757 1122 1422 4 0 0 115? 
753 
759 
7GC 

bJ) 
1 :>!1R 

1255 

15C•J 
t'i~A 
1255 

:;., 
7 

0 
8•1 
n 

0 
25 

::, 
2 ':"!'/ 

1 l'b-1 
•t~RFTRPlO,tl 
11·1, 

·.,hl 1 l,'.\') 12'>>, l :.:0 :, 117 '\ 
7nJ 1 :;,sc; 1?~~ 7 ~l~ :, 1 1 ·1 1 l OOKGOOD 
76J • 351 1151 5 11 5 I 14!¾ 
"lf.-l 
7f»~l 

;JS1 
11~1 

1:151 
1'.l'il 

:, ., 1:, 
,s 

:, 
-., 

1149 
I 149LOOKGOOD 

7GG 1413 14 1:1 6 5 5 1177 
767 14 I 3 14 13 6 0 0 I 172 
7i>!l 1411 1413 G 0 0 1172LODKGOOD 
7G3 1429 14l'l 4 0 0 11:,~ 



Ul::1:, lJIII[ 

no 
fl, 

11/25/91 
11/25/~1 

OBS 

OllSER 
VAT ION 
STAllT 

TIME 

no 
111 

145:i. 
153, 

BATTERY 

11/ 1:? 
11/ 12 

OBSER 
VAi ION 

FNO 
TIME 

1502 
15Jl 

Ql,FNCHFD COKf OISCIIIIRG[/UANDl :NG H"1~~!UN'-. UAIA 
KRESS DCl.40NSTRATI0"4 PROJECT OCTHLCHCM STEEi <:ORPORATION 

SPARROWS POINT, MARYLAND 

WINO 
ORSFRVFRS WINO SP[[D C~StRVU! 
!NIT IALS \i[A[H~R 01 RECT ION MPII LOCATION BACKGROUND 

GW CLEAR NW 10 ·s 'JCRTI I CLCAR 
GW CLEAR NW 10-1':.J NU~ Iii CL(AR 

CIJMUL AT I VF K:DC 
-<l<fSS EMISSION MAXIMUM COOLING 110· 

?OX TTMF OPACI IY TIME SPO~S 
~UMBER S.~CONllS HR MIN Y/~ COMMFNTS~' 

8 17 5 11 J5 01:;co.<r 
2 0 0 I 15~ 

COKE 
DISCHARGE 
LOCAi ION 

KIDC 
KlU(; 



Section 7 

Emission Statistics T-test Results 

B-96 



- - - - - - - - - - - - - - - - - - - - - - - - - - -----------------

AVl:.RAGE MAXIMUM OPACITY - l<ll)C VS CONVEN7JOtJAl 14:43 ~r·i:.Jay, July IO. 1992 
COKC OVEN TOPSIDC OBSfPVATIONS 

TT( ST PROCFOlJRf 

V1'~1at>1P.: MAXOP 

PECS N Mean Std Dev ~td t-rrcr M1n1rnum M.:ixtmum v,·1r 1 ~net·~. lH !'rob> I I I 

CONV 312 41 1-1743~90 33.4'/~Stl58(, l.8!1518185 0. OOOOOF +00 I 00 . ()()(){)(JO00 unequal · 10.411/ 208 9 0.00()1 

KIOC 97 80.463917~3 25.39359411 2.51832884 2. QOOOOE +O I 100 00000000 E'-lua 1 -9,02:,u 40/ ,U 0.0000 

For HO: variances are equal, r· • 1.74 OF ( 31 I, 96) Pr·oti>F ' = 0 001 ·1 

AVERAGfMAl(114UMUP1'CIIV- 111:SAII. v:,. 12L!All. 14:4J tr•day, vuly HJ. l!:!!:!:L 
CUKI:. UVtN I OPSIIJt OBSERVAHONS - CONVENTIONAL PUSHES CNL Y 

TTEST Pl<OCCDURC 

variable: MAXUI' 

OVNO N Mear, Std Dev Std Error M1n111um MaXill<Jffl variances T or Prob>ITI 

1100 68 51 02941176 J!I 2!1!1!15766 4 27!136436 0 100 00000000 UnequnJ 1 0412 101 9 0 3003 
1200 244 46.06557377 32.95607195 2. 10979631 0 100 00000000 EqJal 1 081G 310.0 0 2803 

for HU: variances are equal. F, 1 M u~ (67,:>431 Prol.J>F' - 0 .4670 

PUSHtK SIDE OVLN LMISSIONS AND TIME or [MISSIONS I 11:.SI 15:06 Friday, July 10, 1992 
KIDC V~. All CONVENTTONAl PUSHES 

MAXIMUM OPACITV (MAXOPI 
CUMLH ATIVF II Ml 0~ f:MISSIONS (CTDEI 

TTESl PROCE-OUR~ 

Var loll le· IIAX[lfl 

ECON N Std Dev ~ld t:rror M,n1mum Max1mufll Var, ar,ces T or Prob>ITI 

CONV 51 J9575972 32 72:1!'111106 1 'l4s, 1124 5 00000000 ,oo 00000000 Unequul -:, AO!\!\ 221 0 0 00!')!') 

KIDC 61. 90476190 JS 93247636 3.20111942 10.00000000 100.00000000 Eciual 2.9081 407.0 0.0038 

~or HO. Vartan<;W5 arw equal. F' - 1 21 u~ - ( 12:,. 2112 l Prob:•r' - o. 2cx;:, 

·························································~·······~····························································~-···· 
Variable: CTOE 

LCON N Meen Std Dev Std trror MinifllUm Maximum Var1a:nce:s UF Prob>! I I 
CONV 283 57.35335689 29.5501!1357 75661:J!.3 !>.00000000 165.00000000 Unequal -0.6203 :J:.>2.4 0. ~:•~~J 
KIO:: 175 58 96000000 21. 27788493 1 .90315188 5.00000000 109.00000000 Equal -0.5482 40G.O 0 5839 

For HO: Variances are equal, F' = 1.93 DF " l2B2, 124) Prob>F' - 0.0000 



PUSHER SIDE OVFN FM!SSlONS ANJ flME Of EMISSIONS T TEST 15:06 ~r,dny, ,luly 10, 19!:!2 2 

KIOC 115 CHEMICO PUSHES 
MAXIMUM OPACITY {MAXOPI 

CUMULATIII( TIME OF EMISSIONS (Clflf) 

TTEST PROCEDURE 

Variable: MA)(Oi' 

Mc~n Std Dev Std Error M1n1murn Maxlmum Vgr, af'"lces OF Prot» IT IECON N 

4.39037916 5.00000000 100.000UCOC/O unequal -3.09'54 I HI 4 0.002:,CHFMICO 58 4::..08b20G90 33.43613157 
KIDC 126 61. 90476190 35.93247636 3.20111942 10 00000000 100.00000000 Equal 3 01'.lR tR2 0 0 0029 

1For HO! Variancl.!!i cu·e ~quc1l. f 1. 1~ OF • ( 125,57) Prnh>F' - 0 5477 
• 

••••••••••••••••••••••••••••••••••••••••••••••••••••Y••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••*•••••••••••••••~ 
llartable: CTOE 

N Mean Std Oev M111tmum Maximum liar,ances T OF r-n,h> IT IECON 

CHEMICO 57. 68965517 26 12668656 3.43060202 5.00000000 95.00:>00000 unequal 0. 3238 93.4 0.7468 

KIOC 58 96000000 21 277884!)3 1 90315188 5.00000000 109.00000000 Equal -0.3489 181.0 0 7276 

ror IIO: Variances ore equal, F' = t.51 m - (01.124) Proo>f' = 0.(){>04 

ID 

IQ 
I PU'SIICR SIDC 01/CN CMl'.iSIONS AND TIM( or EMISSIONS T TEST 15:06 Frlduy, July 10, 1992 

CD KIDC VS. SHE:NANGO PUSlllc S 
MAXIMUM OPACITY (MAXOP) 

C.IJMIH ATIVF TIMF OF FMISSIONS (cro~ l 

T TFST PROC[OUR[ 

11:>r iahl c · MA~OI' 

ECON N Mean Std Dev Std Error M1nimu111 Maximum Var· iance~ Or Pr·Ob>J 11 

K!OC 126 61 90476190 J!', 9324'/6:!6 3 20111942 10 00000000 100 00000000 Unequal 2.2999 237.4 0.0223 
SHENANGO 225 53.02222222 32.41368269 2 16091218 5 00000000 100. 00000000 Equal 2.3677 349.0 0.0184 

For HO, Variances are equal, F' = 1.23 OF (125,224 I f'rob>f.- = 0.1834 

var· lable: CIOE 

ECON N Mean Std Dev Std error Minimum Ma><IIIIUm Variances T OF l'rob>ITI 

KIDC 125 58.96000000 21 27788493 1 90315188 5.00000000 109 00000000 Unequal 0.6088 330.0 0 5431 
Sll[NANGO 225 57.26666667 30.42408585 2. 02827:239 5.00000000 165.00000000 Equal 0.5517 348.0 0.5815 

For HO: variances are equal. f' = 2 04 OF (224,124) Prob>F' = o 0000 



PUSHER SIDE OVEN FMISSIONS AND TIM[ or [MISSIONS T TFST 15.06 Friday, ,luly 10, 199:.> 
11 BATTCRY VS. 12 BAlltRY 

MAXIMUM U~ACITV (MAKOP) 
CUMULATIVE IIMF OF EMISSIONS (CIOC) 

TTFST PROCEDURE 

llarlable; MAXOP 

01/EN N Mean Std Dev Std Lrror Minimum Max lmun1 variances T OF Prob>lll 

1100 90 52.8J3J3333 3:l.91206408 3.57464542 5.00000000 100.UOOOOUOU Unequal 0.4947 166.1 0.6215 
1200 193 50. 72538860 32.22224626 2.31940804 5.00000000 100.00000000 ~qual O.:i040 281.0 0.6147 

For HO: variances are equal. F' ~ 1. 11 DF (89.192) PrOb>F' • 0.5564 

························································································································~·-········-
Variable: CTOE 

OVEN Mean Stet Dev Std Error M1nlmum Max,mum Variances T OF Prob>ITI 

1100 90 58. 22222222 25.98304450 2.73885337 10.00000000 12 6 . 00000000 Unequal 0.3600 205 4 0 7192 
1200 1!!3 56 948186!13 31.13072921 2.24083892 !l 00000000 16!1 00000000 equal 0. 3372 281.0 0.1362 

for HO, Variances are equal, f• = 1.44 OF • ( 192,89) ProO>f' = 0.0548 

Ill 
I 

\0 QUENCtlCO COKC OlSCIIARGE/H'INllL ING EMIS~IONS T TEST 15: 12 F, llfay, ,July 10, 1997 
"' KIOC VS. WHAR~ DlSCH~RGl 

f JEST PROCEDURE 

Variable· MAXOP 

LOC N Mean Std De~ Shi Fr-r-or· M1n1mum Maximum variances T DF l'rob>ITI 

KIDC 167 13.47305389 12.84•120753 0.99391462 0 G0.00000000 Unequal 1 I. 7328 17!>. -1 0 0001
WHARF 584 I. 64897260 4 0262!:1423 0. 166609:.>4 0 20.00000000 equal 1S.21J8 '/49.0 0 0000 

for HO: Variances""'-' cqu.-11, F' 10 18 OF• (166,583) Prob>F' 0 ()()()00 
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t.O INTRODUCTION 

On October 30, 1991, a diagnostic test program was conducted cm Kress Dox #3 (I! the 
Bethlehem Steel Corporation (BSC) Sparrows Point, .\faryland plant. TI1e Kress Omc is 
designed to virtually eliminate quenching emissions by cooling the coke :.ising a process 
called indirect dry cooling. After the hot coke is loaded into the Kress Box, the box is 
sealed and taken to the quenching area where a large volume of water 1s poureti over it, 

whereby indirectly cooling the coke contained inside. The purpose of the testing was to 

determine concentrations of volatile organic compounds (VOC's) and semi-volatile organic 
compounds (SVOC's) in the head space of the Kress Box during the indirect cooling 

process. , Semi-volatile organic compound gro\lps include polynuclear aromatic 
hydrocarbons (PA.H's), phenols and cresots, and phthalates. Table 1-1 presents a detailed 
listing of the VOC's and SVOC's that were targeted in chis test progrnr:1. Three tests were 
conducted for each of the two constituent groups. Toe .sampling took place al 

approximately five minutes and it two hours following the loading of the freshly P'--'~ 1:,,,J 
coke into the Kress Box #3. 

Sample collection was performed by the Air Quality E:igineering Division of Keystone 
Environmental Resources, Inc., Monroeville, Pennsylvania. The test crew was comprisc<l 

of Mark Grunebach. Manage:- of Monitoring Services, Patrick Stockton. and Thomas 
Morgan. T!!sting was coordinated by George Ossman of Bethlehem Steel Corporation. 

Delhlehein S:e<l l9Sll~-CI 3/92 l-1 DRAFT 
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TABLE 1-1 

BETHLEHEM STEEL CORPORATION 
SPARROWS POI'.'IT. MD 

KRESS BOX #3 
TEST PROGRAM TARGET COMPOUNDS 

Semi-Volatile Organic Compounds 
VolatUe Orpmic Com122und~ (Polynuclear Aromatic Hydroc>J,rbo~s) 

acrylonitrile acenaphthene
benzene acenaphthylene 
chloroform anthracene 
2,4-dinitrQtolue ne bcnzolalanthracene2,6-dinitrotoluene benzo a pyrene 
ethyl benzene benzo b fluoranthene 
isophorone henzo k fluoranthene 
styrene benzo g,h,i)perylene 
toluene carbazole 
m/p xylene chrysene 
o-xykne dibenzo( a,h )anthracene 

fluoranthene 
fluorene 
indeno( 1,2,3-c.d)pyrene 
naphthalene 
phe nanthrene 
pyrene 

Semi-Volatile Organic Compounds Semi-Volatile Organic Compounds
(Phenols and Cresols) <Phthatates) 

2,4-<iimethylphenol bis(2·ethy!hexyl)phthnlate
4,6-<linitro-o-cresol b~1tyl benzyl phtliul:ite 
paracbloromet:icresol d1-n-hutyl phtha!ate
penta.chlorophenol di-n-occyl !,)hthalate 
phenol diethyl phch,,iate 
2,4,6-trichlorophenol dimethyl phthalate 

f. ' .. :· ..... 

t:lerhleh~m Steel Cof90rut1on 395110-01 3/92 !-la DRAFT 
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2.0 METHODOLOGIES 

The following EPA test methodologies were used in the test program: modi::ied EPA 

~ethod T0-1 for VOC, modified EPA Method 5 for PA!-!, modified EPA Method T0-8 
for phenols and cresols, and modified EPA Method 5 for phthalates. The specifics for each 

test and analytical methodology are discussed in the following sections. 

2.1 Volatile Organic Compounds 

Volatile organic co:npounds were determined with a modified EPA Method TO· l ,t!t up. 
·me standard Method T0·1 configuration requires a 1 to 2 gram portion oi Tenax 
adsorbent resin. The api)aratus was modified such that the stainless steel sorbem car:ri<lge 

contained approximately 2 grams of charcoal followed by 2 grams of Tena.lt resin; the 

charcn:,; and Ten.i..x were separated by a plug of glass wool. Thee :~st n.:ns were 

condt,,:icd for the determination of VOC's. The first test run utilized only o::~ ,1_•1)::r.t 

car· -fge, while the second and third test nms employed two sorbent cart:'idges arr.,r'.s~:! i:1 

series; the cartridges are idem:fied as the i)tirr.ary cartridge anu the seco::dary c.irtridge. 

The dual cartridge arrangement used for the second an<l third test runs was employed to 
determine any 'breakthrough from tl:e primary to the secondary cartridge. 

Analysis was performed by thermaily desorbing the ~ollecteJ constituents into a 

cryofocusing Imp. The sorbent cartTii.lge contents were 1l1en analyzed by eas 
chromatography (GC) with ion trap detection (ITD). For the fi:-st :est r:rn, the constituer.c 
VOC's were not quantified. Rather, a scan of the collected constituents was performec to 
identify the most prominer.t VOC's collected. For the second and third test runs, both 
primary and secondary cartridges were ;~na:yzeu and quantified separately for the 

constituents listed :n Table l · l. An identificn:ion scan was also performed on 1hc 
adsorbent cartridges from the second and th!rd tests. 

2.2 Polynuclear Aromntic Hydrocorbons 

Polynuclear aromatic hydrocarbons ,vere determined 11t:lizi:1g a modified EPA Method 5 

sample train. :v1odifications per!ainec.! to ,he bac:C half of the sample t:ain such that two 
XAD-2 adsorption canisters, arrar.ged :n series, re?laced the first three r-.kt!1od 5 

~1hleM111 Stctl J~l 10-01 3/92 2-1 
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impingers. The adsorption canisters are identified as the primary canister and the 
secondary canister. An impinger containing silica gel followed the two XAD-2 canisters to 
collect any remaining moisture. The dual XAD-2 ca:1ister arrangement was used to 
determine any breakthrough from the primary to the secondary canister. for the first test 
nm, only the resin of the primary XAD-2 canister was prepared for a:1alysis. TI1e resin was 
extracted in a Suxhlet extractor using methylene chloride anti submitted for analysis by gas 
chromatography/mass spectrometry (GC/MS) in accordance with EPA Method 8270. This 
sample was scanned for the twenty most prominent corr:pounds and was also quantified to 
identify the specific PAH compounds listed in Table 1-1, For the second and third test 
runs, the primary and secondary canis~ers resins were extracted separately with methylene 

chloride in a Soxhlet extraction apparatus and concentrated to icnown volumes. TI1ese 
extracts were submitted for high performance liquid chromatography (HPLC) analysis in 
accordance with EPA Method 610. 

2.3 Phenols and Cresols 

Phenols and cresols were determined using a modified EPA Metho<l T0,8 sampling 
~ppararus. Modificatio:is to the sampling trnin set up inclu<lec:l the addition of a ~-ilter prior 
to the impingers and the use of three Greenburg-Smith impingers in place of two midget 
impingers required by the method. The purpose of the filter was to screen out particulate 
matter that may have normally been entrained in the impingcrs. TI1e filter was not 
analyzed for phenols and c;rcsols. All three impingers contained 100 mL each of 0.1 1' 

NaOH. The third impingcr wns added to determine if any breakthrnllgh occurred from the 
first two impingers to the third irr.pinger. The first two impinger solutions of the first test 
run were combir:.ed and extracted. The extract wns scar.net! for the twenty most prominent 
compounds using GC/MS. The third impinger solution from the first test run was not 

analyzed. From the second and third test runs, the first two impinger sol1.:tions were 
combined and extracted while the third impinger solution from each test was extracted 
separately. All extractions were performed with methylene chloride. The extracts fro:n the 
second and third test runs were then analyzed using GC/MS in accordance with EPA 
Method 8270. 

"' '!1·.. ~~r,.rr, ,, . 

".,, .. 
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.2.4 Phthalates 

Phthalates were determined using a modified :vfethod 5 sampling apparatus. '.\fodification.s 
pertained to the impingcr contents and clean up of the sampling train. The iirst three 
impingers contained 100 mL each of ceionized distilled water. The third im?inger was 

added to determine if any carryover had occurred from the first two impingers to the third 
impinger. Methylene chloride was used to rinse all samp!e train componei,ts during field 
~!enn up. All sample extractions including sample train filter digescton were performed 
with methylene chloride. The fir5t two impinger solutions am.l the sumple train filter of the 
first test run were combined an<l extracted. The extract was scanned, bu! r.ot quantified, 
for the twenty most prominent compounds using GC/MS. 111e thir<l impinger solution 
from the first test run was not analyzed. For the second and third test runs, the first two 

impinger solutions and sample train filter w~re combined an<l extrat'ted while the th;rd 

impinger soiutio:1 from each test was extracted separa:ely. The extracts for the second anc 
third test runs were, submitted for GC/MS analysis in accordar:ce with EPA Method 8270. 

2.5 Gas Characteristics 

During the test runs for PAH's and Pher.ols and Cresols, measurementS were taken for 
percent 02, percent combustible gases, ar.d static pressure of the Kress box, Percent 0 2 

and percent combustible gases were me.1sured using a Teledyne Analytical Jp_qruments 
~odel 980 Portable 0i / Combustible Ga) Analyzer. 

DR/~fT
Oe1hlehem Steel 3951lC-Ol 3/'12 2-3 
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3,0 RESULTS 

Tables 3· l, 3-3, 3-5, and J.7 present concentrations of the different chemkal compounds 
for the VOC's and SVOC's group. The concentrntions of the various compounds are in 
units of parts per billion by volume (ppb) and grains per dry cubic feet (gr/def) or grains 
per c.lry standard c.ibic feet (gr/dscf). The concentration for the various compounds are 
presented for each sample :rain portion (primary and second:iry .:harcoal/tena.x sorbent 
cartridges, primary and secondary XAD-2 cartridges, and impingers 1 and 2, and irnpinger 

~). Collection efficiencies for the different adsorption/absorption systems are shown in 
these tables. Many of the concentrations were found to be below detectahle limits, thus, no 
collection-efficiency information is provided in these cases. With regard to the detectable 
quantities of VOC's, tr.e sorbent system exhibited a collection efficiency of 100 percent. 
The collection efficiency of the PAH sorbent i,-ystem was generally greater than 90 percent. 

There were six instances where the collection efficiency fell below 90 percent. The 
impinger absorption system for the detectable phenols an<l cresols showed a collection 

efficiency of 95 percent or greater. All phthalate concentrations were below <letectable 
limits. thus no collection efficiem.-y determinations could be made. Other related testing 
parameters are also presented in these tables such as sampling port temperature (°F), start 
and finish times, sampling time duration, and gas sample volume in the units of dry cubic 
feet (def) or dry standard cubic feet (dscf). 

Tables 3-2, 3-4, and 3-6 summarize the results of the test sample scans for the different 
compound groups. The objective of the scan~ was to determine the twenty mo~t prominent 

compounds collected by each media. Table 3-2 lists the VOC's detected <luring the s ,f 
the three test run samples. Table 3-4 lists the PAH's and other compoum.ls detec.. 

sample submitted for GC/MS analysis. The Table 3-6 lists the pher.ols, crcsols, an<l 
compounds that were Identified in the sample scan. In Tables 3-4 am.: inknown 

hydrocarbor.s were detected in the scans. The analytical equipment, due to tht absence of 
gas standards and reter.tion time information, was unable to discern the Sp'."ciflc ty, ~ of 

hydrocarbon. The compounds were assigned to the hydrocarbon group that rr-.ost closely 
resembled that particular compound. The cornpour:d was designa~ed as an aliphatic 
hydrocarbon, an aromatic hydrocarbon. or simply a hydrocarbon. Table 3·6 shows two 
compounds, C14H10 St:bstituent Methyl and C3 Substituent Phenol. The analytical 
equipment, once again, was unable to determine the exuct type of compound. 17;e C14H10 

........ Ir--~,ff, .. I'>llelhlel\em Stut 395110-(lt 3/<n 3-1 t' 
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Substituent Methyl compound has a methyl base with an attached C14H10 rnolecule. 

Similarly, the C3 Substituent Pher.ol compour.d is comprised of a P!1enol tiase with three 
carbon atoms attached. Each of these two substituent-type compounds cart be constrJcted 

in several different ways, consequently the specific name of the compollnd is unknown. 
With regard to the phthalate compounds, a GC/:\1S sc:m was performed on soiutions of 

impingers 1 and 2 for the first test run, however, there were no phthalate compouads. or 
other compounds detected in the sample. The resul:s of this sc~n is consister.t with :he 
quantification analysis performed on test runs 2 and 3, as shown in Table 3-7. Test ru:1s 2 
and 3 concentrations were all below detectable limits. 

Table 3-8. surr.marizes measurements for percent 02, percent combustible gases, and static 
pressure taken during four test runs. Percent 02 ranged from 0.5 percent to l.4 perctint. 
Combustible gases were measured at greater thnn 5 percent for all test runs. All 
mea.~urements are shown to be greater than 5 ;Jercent beca~:-;e the ccmbustib!e gas 
analyzer can o:ily indicate concentrations up to 5 percent. Thus, concentratior.s tha1 

surpassed tbis upper limit of 5 percent on the meter were simply designated as greater !han 
5 percent. The static pressure of the Kress box rnnged from -0, l to -0.3 inches of water. 

8e111lchc111 S:cel 39S! 10-0: J/92 3-2 
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TABLEJ-1 

B~THLEHEMI STEF.LOORPORATJON 
SPARllOWS POINT, MD 

KRESS BOXl3 
VOLATILE ORGANIC COMPOUND DATA 

---i>illlW")I 
SorbeM 

c.tridge 

CONCENTRATIONS 

A.:rflooitrile {prh) < . 1.52. < 
{l!,r/D ~f} < l.43E-06 < 

Bau.enc (w,) < I.OJ < 
{gr/OCF) < 143£~ < 

Clll.oroform (ppb) < 0.67 < 
(.;.; (&r/l>Cf) < J.-BE-06 < 

2,4 DiniuotolUC4lc. (pi,b) < O.~ < 
0 
I .; (&r/DCI) < 1.43£-06 < ..... 2 ,C.. r>inilw1,ilucac {!'1,h) < 0.44 < .... (;;r/DCF) < l.43E-06 < 

Euiyl B<:.- (ppb) 0.92 
t;;,/OCF) I. 74E--06 

lsn;,l:orooc (ppb) < 0 j8 < 
Cy/DCF) < l.-l3E-06 < 

Sty,cnc (pp!,) < 0.77 < 
:i;rlDCF) < 1.4JE-06 < 

T<>l"""e (?pl>) < 087 < 
(>;1/DCF} < I .43E.-06 < 

MJP-Xylcr.e (ppb) < O.'M 
(.;,riOCf) < 1.43E.£A 

0-ll'.yknc (ppb} < 0.76 < 
(fpl>Cf) < 1.4.lE.-Oo < 

SAMPLING PORT CONDITIONS 

f=~rr,n..e {"F) 8:! 

SAMPUNC CONDmONS 

Stan Jj;~ 
-,ni>h l'.>:19 

;..,nplmg ·r imc .inulcas) 15 
·;ompl.: V-11uni,: ,UCF) 0.1075 

NL~C.:,: 
CNBD "" Ow NOC Be Ddcrmu>Cd 
Perar.t Cdledioa E.:ficmcy = (1-SacoodarylPrimary)•IOO 
ppb ~ pans ;,er bllioll by ,-cJ., · 

It... 2 lbm3 
8$-VOC-2 BS-VOC-3 

IOl'30,"J I IO/JOl9l 
Sccoiiaaiy Pcr0e11t 

Soroenr CA!ledi<>tl 
Cartridi;c Tollll EtfaciaKy Tocal 

(~) 

!.52 < 3.1)4 < 1.4 < 1.4 < 23 
1.43£:-06 < U7E-06 CNDD < l.35E--06 < l.35E-06 < 2.7tE--06 

1.03 < 2.06 < 1.0 118.9 :s 119.9 
J.43E-06 < 2.37E-06 CNBD < U5E--06 I.66E-04 ,.; l.67E-04 

0.67 < 1.34 < 0.6 < 0.6 < l.2 
l.43E-06 < 21'7E06 CNHD < l.3SE--06 < 1.35.E:-06 < :.!.711::--06 

0.44 < 086 <,0.9 < 0.4 :s 613 
l.43E-06 < H7E-OI> CNBO l.9!C-04 < t.JSE-06 .;S; 1.951[--04 

044 ~ 0.&8 < 0..\ < o., < 011 
1.43E-06 < 2 S7E--06 CNBD < 1.3SE06 < USE-06 < 2. 71 E--06 

'.!.53 3.45 1.6 < 0.7 --. 2.3 
4.79£-06 6.5)£-0<, CNBO 2.9JE-06 < 1.35£-06 ;.:; 4.29E--06 

0.58 < 1.16 < 0.5 < tl.S < I 
I .43E-06 < 2S7E-06 CNBD < USE-06 < I .35E--06 < 2.7!Ul6 

0.77 < I.>' < 0.1 < 0.1 < 14 
l.4JE-06 < 2.S7E-06 CNBD < l.35E-06 < 1.3S.EC>b < 2. 71E--06 

0 87 < 1.74 < 0.8 < o.a < 1.6 
1.43£--06 < 2.87£-06 CNDD < I.JSE--06 < I 35E-06 < 2.71£06 

o sJ ,,:; 1.59 1.3 < 0.7 :S 2 
l57E.{]6 ,,:; 3 OOE-06 CNBD 24!!F.~ < l.3SE-06 ~ 3.8.JE -06 

0.76 < 1.52 < 0.7 < 0.7 <. I 4 
J.43E 06 < 2.871'.06 CNBD < l.3SE-06 < l.3SE-06 < 2.7tE-06 

80 

16:~ 
11:01 

IS 
C.113~ 

~-. ~. 
-; 
' 

:',: 
, 

CN8D 

CNBD 

CN80 

JOO 

CNBD 

100 

CNBD 

CNBD 

CNBD 

100 

CNBD 

C.inc.:ntnlion• c~~ in,_..,--'.:F cu not he: oo,wcrt.:.d 10 a..,idud conditioos b¢::&1.sc of lbck of ~s.:.,y de.la. 
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TABI..8 3-2 

BETHLEHEM STEEL CORPORATION 
SPARROWS POINT, MO 

KRESS BOX #3 
GC/ITD SCAN FOR VOLATILE ORGANIC COMPOUNDS 

Test Sorbent Volatile Organic Compounds 
Number ~8:J:bidge 

BS-VOC-1 Single l, l-Dibromo-2-Chloro-2-Fluro-Cyclopropane 
Carbon Monoxide 

BS-VOC-2 Primary Ethyl Benzene 

Secondary Ethyl Benzene 
MIP-Xylene 

BS-VOC-3 Primary 2,4-Dinitrotolucnc 
2-{2-(Ethenyloxy)Ethonxy]-Ethanol 
Ethyl Benzene 
M/P-Xylene 

Secondary 2,4-Imidazolidinedione 
n-Methyl-1-0ctanamine 
Carbon Monoxide 
Benzene 
1,3-Dioxolane-2-Mcthanol 
1, l-Oxybis[2-Ethoxy ]-Ethane 
Thieno[3,2-C)Pyridine 

Notes: 
T~st Run #1 used only or.e charcoal/tenax sorbent camidge in its sampling train. 

,.i__;,~ 
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TABI.E. l 3 

tlETHlEHEM STF.£L CORPORATION 
SPAR.ROWS POINT, MD 

K:RESS BOX tf3 
POLYNUCJ F..._11. AROMATIC HVDR:OCARBON DAT.,_ 

BS PAH-1 BS PAH-. BS-PAH-3 

CON<-:F>.'TRATIOH!'I 

IOJJ0t91 
J'rui2.uy 
XAD-2 

_C&Jt7id;,;c 

~-
XAD-2 

--Lil!1_~r.c -

10/30/91 
~airy 

XAD2 

. Cl~: - . Tcul-

·p~ 
Cclla::tion 

_E_~c:y-

- -pj'jjiiiry 
XAD-2 

Cartric!~ 

10/30191 
~ 

XAD-2 
C.onridi;e . Tow 

Pcimi.t 
Collccbw, 

l:-.ff>Cier-9.' 

0 
I,.., ..., 

A,c,,na11hl.llc.nc 

A,:,:i,arbiJtylcnc: 

AD.llua.;eoc 

Bc.nzo{1t)aathn,c,;nc 

Baw,(b)floona,~he,u, 

&.2.:,(l)fiuoruthcae 

lktuo(J;.•.i}payknc 

Baun(a)pyTaic 

Cl&tt>a:lolr. 

Ciuy~ 

Dibca:,.,(•,b)anlhr~ 

f-lJN,mrhcmo 

Fl'Jorcnc 

lod.:aol( I ,2 .3-d)pyrc:nc 

Noplublllenc 

Pho::ruwlr.nme 

J\-rc,x 

(ppl,1 
(g,IDSCF) 
(ppb) 
(;;r!DSCF) 
(ppb) 
(g/DSCF) 
(.pp!,, 
(ufDSCF)

'"'"')•.rfDSCF) 
1,pb) 

(ulOSCt-) 
(ppb) 
~r/DSCF) 
(ppb} 
(grl[)SCF) 
(Wt>} 
:i;riDSCF) 
(111,i>) 
cg,-m5C t-1 
(ppb) 
u;r/DSCF) 
(pph) 
u:r/DSCF} 
(ppb) 
(t,rlDSCf) 
{Wt>) 
(u/DSCF} 
(Alb) 
(,.-;r1DSCf) 
Jllih) 
(&"IDSCF) 
~ppb) 
(gr/OSCI-} 

4.7 
l.33i:.OS 

177.2 
4.@9'E~ 

36.S 
l.18E-04 

10.8 
4.4<>E-05 

6.9 
3.16E..OS 

6.5 
2 99£..0S 

3.1 
l.56F..OS 

6.8 
3IOE--OS 

10 
3.CJI: 05 

9.S 
) 9.:.[..{)j 

3.0 
l.53E. O:S 

49., 
I .82E.-04 

6-t.9 
1.96E--04 

5.2 
'2 Sl'lt--05 

193!1; 
4.Slr'13 

134.,; 
4.3"1', 

_,I,)~ 

l 131·.-0-\ 

< 
< 

< 
< 

< 
< 

< 
< 

< 
< 

7.8 
l.lOE-05 

Ml 
395E.OS 

1.1 
:>.491:-06 

1.0 
4.16E-06 

06 
275E-06 

0.2 
7 90E-07 

0.4 < 
2.00E-06 < 

0.8 
3 58E-06 

72 < 
2.2tlE: 05 < 

09 
H>lt--06 

0.1 
3.29E--07 

61 
2.24E-05 

2.5 
7 57E--06 

0.3 < 
l.3"/E.-06 < 

9.4 < 
2.:!0E--05 < 

3.9 
127E-05 

36 
l .. HF. OS 

0.33 
9.JIE.-07 

O.~ 
1.52.E-06 

0(16 
'.!.12E-06 

0.!5 
6.32E.a7 

0.01 
4.63E-CS 

o.ocn 
l.32.[,.08 

0.002 
S.7liE 00 

0.006 
2.6'.>E-00 

0 116 
3 Sit 07 

0.a'l 
2.87E-06 

0.008 
3.95E..OS 

OM 
2.41[-06 

1.25 
3.7SFAl6 

0.002 
8.73E-09 

0.15 
3.5!E--07 

2.bo 
8.60E06 

1.25 
4SIE-Ou 

:S 
,!; 

:S 

s 

:S 
s 

< 
< 

:S. 
~ 

:s 
,,; 

< 
< 

a.13 
2.29£-05 

14 85 
4. IOE-OS 

2 36 
7.oOE--06 

I :S 
4.7'tE--06 

061 
HOE-06 

0.20 
8.0JE 07 

0.40 
2.0IF.o6 

0 81 
3.6.'.l[--06 

1.12 
2.24£-·J.> 

I 59 
6.48E-06 

0.ll 
3.«iJE07 

b.16 
2.4SE-05 

3.15 
l.14E-05 

0.30 
1.l6f.06 

9 55 
2 23E-\)5 

(i,56 

2.13E-15 
4.115 

1.18[-<'l.S 

CNBD 

96.2 

CNBD 

8,l & 

%.2 

98.3 

i<l"l.0 

99.3 

CNHI> 

20 S 

CNW 

89.2 

50.1 

100.0 

CNBD 

32 ... 

6S6 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 

< 
< 

9.) 
7.'.>3E-OS 

110 
2.47£-05 

J.7 
6. l~E-06 

0.2 
8.40E..07 

005 
2.47E-07 

Q.OS 
2.47E-07 

04 
b.181:-,07 

0.1 
5.93EA)7 

7.2 
2.-UEOS 

;_) 

6.00E-06 
0.1 

ll.40E--07 
0~ 

l.47E-06 
U) 

3.37£-06 
0.1 

6.l&f..07 
19 S 

S.19E-0.S 
1.7 

6 181'-06 
u 

7 38£--06 

< 
< 
...:: 
< 

< 
< 

< 
< 

<: 
< 

< 
< 
< 
-<: 

< 
< 

0.01'2 
3 &)E.-08 

0.008 
2 . .f7E.()8 

0.17 
6. liSl:--07 

0.01 
4.4SE-08 

O.OOl 
4.94E-09 

o.cxm 
2.47E~ 

00001 
6.l\SE·IO 

oooos 
2.47E.()'J 

0.007 
2.-l'ffi--08 

0076 
3.52£-07 

0.0001 
3.7JEIO 

0.021 
8.65E--08 

0.035 
1.20E--07 

0.0001 
6.lSE 10 

0.00'.> 
2.47f..-OS 

0.102 
l.72[:;.07 

0.001 
:?.471:.-0) 

< 
< 
< 
< 

:S 
,,;: 
:s 
:s 
< 
< 

< 
< 

s 
s 
:s 
s 

< 
< 
5 
:S 
,;; 
,;; 

~ 

s 

$,31 
2 93f OS 

S.01 
2.47E-05 

1117 
6 791:.-06 

0.21 
8.S:.E-07 

C.05 
2 . .S1E 07 

r,1)5 

2.5CE-07 
040 

6.12F. 07 
0.10 

5.,iSE-07 
7.21 

2.47F. lli5 
us 

6.3of.fl6 
0 10 

S . ..0£.t)7 
062 

2.S.SE-06 
I 04 

3 49E-06 
O.JO 

6.!8t:-07 
19 81 

S.19£-0S 
I ~(l 

ft \')F..{,6 

I SC 
7 3S£-06 

99.9 

CNBD 

CJIIBD 

94.7 

CNBD 

CNBD 

CN'lil> 

99.6 

CNBD 

941 

100.0 

CNBD 

96.4 

CNBD 

100.0 

CNHU 

100.0 

S,v.11'I.IN<l l"ORT CONDITIONS 

Tc:rap,ruhm: (·f) 63 );)5 l!J 

Sh'MPUNG CONDITIONS 

T...i r..m.:s 

S..mpli.r.g Ti."D<: 
St1.mpc Vtiumc 

Start 
finish 
{..i1111(c;) 
(DSCF) 

12.02 
1302 

60 
2.IU!62 

14·36 
IS:06 

30 
14 048 

lo:..:) 
17·10 

3u 
12 481 DRAFT 

CNBD ~ C•n Noc Ile Dclc:,.iucd Per.;cnl Collc.."tioo Efli'°i,;,,.;y = (I Scwndary/Prirnaty)•IOO ;,pb "" l"'ll• per t>ilJiua bf ~<'lvrn,; 



TABLE 3-4 

BETHLEHEM STEEL CORPORATION 
SPARROWS POINT, MD 

KRESS BOX#3 
GC/MS SCAN FOR POLYNUCLBAR AROMATIC HYDROCARBONS 

Test XAD-2 
Number Cartridge 

BS-PAH-1 Primary 

Notes: 

AND OTHER COMPOUNDS 

Polynuclear Aromatic Hydrocarbon Compounds 
and Other Compounds 

Acenaphthene 
Acenaphthylene 
Antl'tracene 
Benzo(a)anthracenc 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i)pery lene 
Denzo(a)pyrcnc 
Bcnzothiophene 
Carbazole 
Chrysene 
Dibenzo(R,h)anthracene 
Dibentofuran 
Dimethylnaphtha!ene 
Dimethylphenol 
Fluoranthene 
Fluorene 
LH-lndene 
Indenol( I,2,3-cd)pyrene 
Methylnaphthalene 
Methylphenol 
Naphthalene 
Phcnanthrene 
Phenol 
Pyrenc 
Styrene 
Thiophene 
Unknown Aliphatic Hydrocarbon 
Unknown Aromatic Hydrocarbon 
Unknown Hydroc-1rbons 

Chemical Compound 
Categorx____ 

PAH 
PAH 
PAH 
PAH 
APH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
AH 
PAH 
PC 
PAH 
PAH 
PAH 
PAH 
PAH 
PC 
PAH 
PAH 
PC 
PAH 
voe 
AH 

Por Test Run #1, only the primary XAD-2 cartridge was submitted for GC/lvfS scan. 
PAH = Polynuclear Aror.iatic Hydrocarbon 
AH = Aromatic Hydrocarbon 
PC =Phenol/Cresol 
voe= Volatile Organic Compound 

~- -~-.., 

,-.-- -- C-14 



TABLEr5 

BETHLEHEM STEEL CORPORATION 
SPARROWS POINf. MO 

KKESSBOXIJ 
PHENOLS AND CRF.SOl.S DATA 

BS PHCR-2 
10/30/9] 

BS-PHCR-3 
10/30/91 

Pcr~t 
c.o!Jectjoo 

lmpia~n; ImpiDgcr Effic:icncy 

___!_ &_2_____3_____T_ota_l__ --~!1_ 
lmpingers 

1&2 
lmpingu 

3 Tobi 

l'.:ro:lll 

C.Ollcctiou. 
Effic:iency 

(%) 

ffiNCF.NTRATIONS 

<.I 
I .... 

IT 

2,4-Dimethylpbcnol 
4,6 Dimu-o--o--.;.-,;esol 
Parachlon,mcta.:r=I 
P.;(lla(;bioropheool 
Phenol 

2,4,6-Tlichloropbeaol 

(g/DSCF) 
(g/DSCF) 

~r/DSCF) 
(gr/DSCF} 
w-JDSCF) 
(gr/DSCF) 

< 
< 
< 
< 
< 
< 

7.44E--OS 
J_ 72E---04 
7.-ME-05 

3.72E---04 
1.44£--0S 
7.44E-05 

< 
< 
< 
< 
< 
< 

8.39E--06 

4.19E-OS 
8.39E-06 

4. l9E-o5 
S.39E-06 
S 19E-06 

< 
< 
< 
< 
< 
< 

8.27E--05 
4.14£--0,; 
8.27E--05 
4 .14£--0,; 

8.27£--05 
8.27F.--05 

CNBD 
CNBD 
CNBD 
CNBD 

CNBD 
CNRD 

< 
< 
< 

< 

l.83E-04 
I .14F.--04 
2.28E---05 
1.141:-1>-i 
I.OIE--04 
2.28£---05 

< 
< 
< 
< 
< 

8.49E--06 
2.00E--OS 
4.00E--06 
2.OOE--05 
4.00E--06 
4.00E--06 

< 
< 
< 
s 
< 

l.92E--04 
L34E---04 
2.6SE--{)j 
l.34E-04 
l.05t:H)4 
2.68E·-OS 

95.4 
CNBD 
CNBD 
CNBD 

100.0 
CNBD 

SAMPLING PORT CONDITIONS 

T.::m;:,crawrc (41:-) 105 80 

SAMPLJN(i CONDITIONS 

TcSt tim,:s 

Sampling Time 
Sampl~ V,>!umc 

Stan 
Finis.Ji 
(minules) 

{DSCF) 

14:38 
15:CS 

30 

15.668 

?6:42 
17:12 

30 
I I.9-1~ 

Notes: 
CNBI!-= Can Not Be Der.ermined 
Pcn:.:nl ColJ.~tion Effi<:1ency-= (1-lmplllget 3 / Jmp1ngers I&. 1)•100 



TABLE 3-6 

BETHLEHEM STEEL CORPORATION 
SPARROWS POINT, MD 

KRF.SS BOX 113 
GC/MS SCAN FOR PHENOLS, CRESOLS, AND OTHER COMPOUNDS 

Test 
Number 

Impingcrs Phenols, Cresols and Other Compounds 

BS-;PHCR-1 1 & 2 Benzonitrile 
Benzothiophene 
Dibcnzothiophene 
Dimethylnaphthalene 
Ethylphenol 
lH-Jndene 
lsoquinoline 
Methyldibenzofuran 
Methylnaphth:i.lene 
Cl4Hl0 Substituant Methyl 
C3 Substituant Phenol 
Trimethylphenol 
Unknown Aliphatic Hydrocarbon 

Notes: 
For Test Run II 1, only 50Jt;tions for bpingers I and 2 were sub1;1itted for GC/t-,: -: 

'3·2.\ 
r-16 



TABLE3--7 

BETHLEHEU STEEL CORPORATION 
SPARROWS POINT. Mil 

KRESSBOXl3 
PHTHAI.A'!"F.S DATA 

lmpi.agcrs 
1&2 ·----. 

BS-PHT-2 
10/30191 

·· · ·- ---Perceiit 

Collectioo 
lmpingers Toca! Effici,mc)' 

3 ('X,)
- -··----

lmpiogc:rs 
1&2 

BS-PITI'-l 
J0/30191 

i>e:iien,· -· 
Collectioa 

Impingcrs Taul Effii:ic:n,;y 
3 ------- f~!-

CONCENJMTIONS 

··.l 

n 
I 

I-'_, 

Bis (2-etl:ylbexyl) Phlhal.ate (gr/DSCF) 
&tyJ Bc:nzyJ Ph!Julatc WIDSCF) 
D1 n· Bury! Phchabrt.! (gr/DSCF) 
Di·n Octyl Phlhabte (grlDSct) 
D1etl.yl Phthabte (UIDSCF} 
Dimc:thyl Phthabtt: (p/DSCF) 

< 
< 
< 
< 
< 
< 

7.JJE-06 
7. JJF.-06 
7. l3E--06 
7. l3E--06 
7. J3F,-()6 

7.IJE-06 

< 
< 
< 
< 
< 
< 

8.9IE--09 
8.9IE-O'> 
8.91E 09 
8.91E--09 
8.9IE-o9 
8.9IE-09 

< 
< 
< 
< 
< 
< 

7.l4E-06 
7.14£--06 
7.14E 06 
7.14E--06 
7.J4E-06 
7.I4E-06 

CNBD 
CNBD 
CNBD 
CNBD 
CNBD 
CNBD 

< 
< 
< 
< 
< 
< 

8.46E-o6 
8.46F.--06 
8.46[.--06 
ll.46E--06 
8.46£--06 
8.46E-06 

< 
< 
< 
< 
< 
< 

S.NE.--09 
5.29E--09 
5.29E-09 
5.29E--09 
5.29[.--09 
S.29E--09 

< 
< 
< 
< 
< 
< 

8.46E--06 
!.46E-()6 
8.-46~--0o 
8.46E-o6 
8.46E-()6 
8.46E-06 

CNBD 
CNBD 
CNBD 
CNBD 
CNBD 
CNBD 

SAMPLING PORT C'QND[[IOI'§ 

Temperature {0 f) 107 80 

SAMPLING OONI>mONS 

Test li= 

Sae1pling Time 
Sample Volume 

Stare 
Fir..isb 
(m10Ules) 
(DSCF) 

14:38 
15:08 

30 
17.29~ 

16:41 
I7;J! 

30 
14.587 

Noles: 

CNBD . • Can Not Be Dc1c::rminc.l 
P.:r~c:u< C-Ollectioa Efficicacy ~ (I 

. 
- lmpinger 3 I lmpingcrs I & 2)•100 

DRAFT 



TABWH 

BETHLEHEM STEEL CORPORATION 
SPARROWS POINf. MD 

KRF.SS BOX 13 
GAS CHARACTERJSTICS 

----- es=-PAH-1 US-PHCR-1 BS--PHCR-2 BS-PHCR-3 
10/30/91 )0/301')) 10/30/91 10/30/91 

Run I Run2 Rual Run 1 RllD2 Runl 
----- ---- -------

Gas Ch.ar.lcieristics 

,,.J Oxygen (S) 0.5 o~s 0.5 NMT 1.0 1.3 1.3 1.4 
(j t 
I,.. 
a, 

N 
:f' 

C.Ombustib~ Gases (1i) >S >5 >5 NMT >S >S >S >5 

Static Pr.¼sure (ill. H20) NMT NMT NMT -0.20 --0.10 --0.30 NMT NMT 

Time of Mcasuremait 12:12 12:32 12:50 12;25 l4:43 16:49 16:59 17:07 

l\otc:s: 
NMT = No Mca~\ll'elJlall Taen 
All combustible pses wei-e measured at greater thaA S petcenL The upper limit of the combustible gu m~r is S perceDt. 



--- - - - ------------------------"'"--'-'~=--·---

o RECOMMENDATIONS 

'-~ 11y of 1he test program target compounds were below the detect,tble limits of the 
~r,~:~ ::..:al equiptr.ent. In ord~~ :o get above tl:e analytical detection limits it is 
recl'.'mmended that, in the event of any future testing, a larger gas volume be sampled. By 
collecting a larger sample volume it is :1oped that the sorbent systems will collect higher 
amounts of the target compounds. A larger sample volume can be obtained simply by the 
extending the sampling time. It is not recommended to sample at a higher sampling rate to 
obtain a larger sample volume. Sampl!ng at a higher sampling rate may cause the process 
gas to pa~s thi ,ugh the sorber.t media. too quickly and thus pre\'ent the target compounds 
in the g:c1s from heing col!ected efficiently by the sorbem media. 

·. '·;lr·, -
' l •I 

lk1hle!le"1 S:cel J?S 1JO.I)! J/92 4-3 
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AREA MONI~ORING STATISTICS 

OVERALL STATISTICS 

TOTAL PARTICULATE CONCENTRATION 

NUMBER OF 
OBSERVAT:ONS 

AVERAGE 
VALUE 

STANDARD 
DEVIATION 

?-'.AXI~ 
VAI..1..'E 

MINI?-!UM 
VALUE 

DOOR MACHI~E 
KIDC CARRIER 

62 
:.6 

10.88 
S.75 

s.ss 
6.73 

40.70 
22.64 

C.52 
o.oo 

BEYZENE so:UBLE PARTIC~LATE CONCENTRATION 

NUMBER OF 
OBSERVAT:ONS 

AVERAGE 
VALUE 

STANDARD 
:::lEVIAl'I0N 

MAXIMUM 
VALUE 

~rnIMUM 
VALUE 

DOOR MACHINE 
KIDC CARRIER 

2.U 
'.).41 

2.39 
C.24 

12.41 
0.92 

0.04 
o.oo 

D-3 



A.~EA MONITORING STATISTICS 

MONTHLY STATIS':'ICS 

TCTAL PA.~TIC"JLATE CONCENTRATION 

NUMBER OF AVERAGE STANDARD 
03SERVATIONS VALUE DEVIATION 

DOOR MACHINE 

APR91 4 16.85 lJ.85 
MAY9l 10 15.37 9. 77 
JtrN91 a 9.44 6.55 
JU:.91 :.o 13 .37 7.32 
AL'G91 :.o 9.25 1:.34 
SEP91 a 8.)2 3.63 
OCT9l 11 6.63 4. 03 
NOV91 - lZ.::.6 

KIDC CARRIER 

OC':'91 2 2.36 3.76 
NOV91 :.J 6.64 7. lJ 
DEC91 1 0.08 

MAXIMUM 
VALUE 

M:NIMUM 
VALUE 

31.90 
33.SO 
24.00 
28.50 
~0.70 
21.82 
14.50 
12.16 

3.00 
4.75 
J.09 
6.89 
2.16 
4.88 
0.52 

12.16 

5. 5.3 
22.6~ 

:J .ca 

0.19 
a.co 
:;.cs 

D-4 



AREA MONITORING S~ATISTICS 

MONTHLY STAT:STICS 

BENZE~E SOLUBLE ?ARTICULATE CONCEHTRATICN 

HUMBER OF AVERAGE 5TANDARD MAXIM".D! ~IN:MUM 
OBSERVATIONS VA:OUE :>EVIAT:ON VALUE VA:.UE 

JOOR MACHINE 

AE'R9'.. 5 3.06 1.60 4.2: 0.29 
~Y91 :.o 3.05 1.89 6.C2 0.57 
JUN91 8 :. ,96 1.85 6.34 0.80 
JUL9l 10 3.59 LSS 12.4: 0.63 
AUG91 lQ 0.83 0.54 1.67 0.04 
5EP91 8 0.68 C.56 1. 54 0.04 
OC~91 9 ::. •87 LU 4.CE 0.28 
t-IOV91 2.67 2.67 2.67 

KIDC CARRIER 

:JC':91 e 0 .47 0.25 C.68 0.00 
~OV91 9 0 .<.2 0.21 C.92 0.25 
JEC91 c.oo o.oc 0.00 

n-'i 



Section 2 

~able of Total Particulate Sample Database 
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AR[A MUNI IUR ING PROGRAM TFST Rf SUL TS 11 / 12 BAiTEl<Y 15 22 1...esciay. ~arch :JI. Hl!l2 
TOTAL PART I CUL A TC CONC[N I J.(A i J :JN 

1< rnc OCMONS T!>AT ION PRO.J(CT - BETHLCflfM ', I 111 l'OR>QilATJQI', 

SPARROWS PO[NT, MARYL AiiC 

AML AMI SM4PLF SAMPLL ~AMPLE lllR CON::ENTi<ATICr. ut1tc11m1 
CB$ CAT[ NUMBER NllM8~R 111 NlJMHfR I OCA I IflrJ W~T, M:.; VOL, MJ M\,l/,-,:J 11~1 I, MG 

2 
0'1/ 16/9 I 
CH/ 18/r)t 

a,:>69:io 
8:>?li9:I 1 

7180 7431 
71A0-?5'.H 

PVC 
f>VC 

·143-, 
'1'.))7 

l.iOOR 
r'IOOR 

MACH 
MAUI J(), 70 

0 
u 

~bU 
soo '..l1 .90 0 .010 

3 04/25/91 8226914 7180-2331 PVC 7505 OOOR MACII ') 67 0 088 3.00 0 OIO 
4 
5 

04/21:/91 
04/30/') 1 

622fi!l 15 
n,,141., 

7180 
7180 

23'.)'.) 
.2141 

PVC 
PVC 

7515 
"/'.;20 

DOOR 
[)QOR 

MAClt 
MAUI 

;., 1 .;;o 
b ~·· u I:! I() 

0 q40 
2b. 10 

7 .,10 
0 
0 

010 
OIO 

6 
7 

05/01/!JI 
05/0€/91 

82274 17 
8228020 

7180 
7180 

2143 
2 1'> 1 

PVC 
PVC 

75?::I 
7!'>?? 

DOOR 
(}()l)Q 

MACH 
MAUI 

16 
12 

40 
10 

0 
I 

93C, 
(12? 

n .60 
12. :)l) 

0 
u 

OIO 
o,:, 

A 05/07/91 A:>::>80::> 1 7180-:>151 f'V(; 7'i)5 oru,u MACH 3 'lll 0 A4C 4 .-,'..> (J 010 
9 

:o 
0':,/ 13/91 
0'.:i/ 13/D I 

822899':, 
822899G 

7180-?16? 
'l180·2163 

PVC 
PVC 

7'i07 
"/tJ03 

DOOR 
onnu 

MACH 
MACH 

12 
7 

20 
'-,"l 

0 
0 

874 
91G 

IJ 90 
e . :t2 

0 
0 

010 
OH) 

11 05/14/91 8228998 7180-:?167 PVC 7~ 1'/ DOOR MM:H 10 00 0 912 10 90 () .010 
l:l 
13 

0'.J/21/91 
0~/22/91 

U230119 
U2'JC11·1 

71B0-;!2J1 
/ 180-?]'.I;) 

l>VC 
PVC 

'/'.JH} 
7S--I • 

l.iUUW 
lHlUI< 

MACH 
MM.:H 

9 
8 

8'.J 
88 

o. 930 
0 BBC 

10 .50 
10 :)0 

() 

() 

010 
01:; 

14 05/28/91 02Jt)977 '/180-2171 l'VC "/';J1tJ fJUUR MACH 28 YO 0 9()2 32 DO 0 OIO 
15 0':,/30/91 8'30979 7180-2175 PVC '/!J02 DOOR MA<.11 28. w 0 8':,!, JJ 50 0 010 
H, Oh/Ub/~ 1 t11'.!2 140 7180-2183 l'VC 7'.;;:.lG DOUR Ml!.(;ll 3. 32 :J !l:J2 3 till 0 010 
17 06/U'l/91 8232141 1180-218';; l'VC 6-172 DOOR MACII 10 -10 0 9:}Q II ':,O O.OIO 
18 
,!) 

Ob/ 10/!< I 
06/ 14/91 

8232181 
8232780 

7180 
7180 

2193 
2191 

PVC 
PVC 

6425 
6424 

DOOR 
DOOR 

MACII 
MAClt 

.'..J1 
b ~)() 

() 

u 
ll•lb 
'l~O 

8 .8'/ 
8 .22 

0.010 
0.010 

20 
;,, 

06/19/91 
Q(,/20/91 

8233651 
82J3G52 

71il0 
7101 

2201 
2lOJ 

PVC 
PVC 

6,143 
1,444 

DOOR 
IIU{J~ 

MACH 
MACH 

:d .b:! 
2 I bU 

0 646 
u .9Xi 

J .O!l 
:24 00 

0 Oto 
0 .010 

t;) 
I 

-.J 

n 
23 
24 

OC/25/91 
06/26/91 
07/01/91 

8234.183 
8234485 
B231711 

7180 2221 
7180-)225 

PVC 
PVC: 
PVC 

64'.'13 
6olfi9 
G-128 

OOOR 
DOOR 
[)O(IR 

MACH 
MAIH 
MACH 

8 
5 

,:1 

4 1 
65 
!10 

0 
0 
() 

869 
812 
!):;> 1 

9.67 
6.47 

15 eic1 

0 
0 
0 

OIO 
U10 
010 

25 07 /02/91 8:>J1715 PVC 645:> 0/JOR MA/:H 9 34 0 955 9. 78 0 010 
26 O'l/09/91 82JGOJO 7180-~253 PVC64h'f OOOR MACH II !l(J 1 010 11 80 0 010 
27 01/ 11/91 8)36031 71110-:1255 PVC:64!'>8 0001< MACH 7 55 0 916 R ,4 () 010 
28 07/16/91 8236~0/ '/ 180-1:)63 PVC8292 UOCJR MACH 1 15 0 986 7 25 0 010 
2lcl 01/ 1'1/!H !:llJ6'JC!:I 1180-226~ PVC832:J U00R MACH 7 61 I 060 7 1R 0 010 
30 0·1/27/91 823-,!!11 ., 11:10-2:.!l 1 PVC 828G OOOR MACH 5 7,1 0 833 fi A'l 0 010 
31 
3:.! 

33 

Ol/:.!'J/91 
Ol/:J1/H1 
07/31/91 

s2319n 
8238?08 
8238509 

·1180-22'/'J 
., 180-2J03 
7180-~:JO~ 

PVC 
PVC 
PVC 

828~ 
B3:.IU 
R3J1 

DOOR 
U00R 
0ll01< 

MACH 
MACH 
MACH 

?R 
1!l 
I? 

40 
31 
a:1 

0 
0 
0 

995 
!!64 
9!:0 

28 
:n 
1G 

50 
:15 
GG 

0 010 
0 010,, 010 

34 08/01/91 8238510 ·1 HI0-2307 PVC 828J DUIJh: MACH 6 9·1 0. 912 1 64 0 010 
3'; 08/01/91 82)8511 I H.10- .. J09 PVC R:1:1~ llUUh: MACH 3 32 0 .883 3 76 0 OIC 
36 
:i·, 
:Hl 
~19 

08/05/91 
Oll/06/91 
08/12/91 
U8/1"J/~1 

ai:19736 
1!2'.l,l /J/ 

H:.'4 U:UH~ 
H241881 

/18()-2343 
/ 11:10·2J4b 
., 180 2J21 
'/ 180-2J24 

l''JC 
PVC 
PVC 
PVC 

R3:.!1 
8321 
8282 
!l:.!89 

LJUOR 
OOOR 
llOOR 
OOOR 

M~CH 
MACt1 
MACH 
MACII 

5 
6 

,1:, 

G'/ 
70 
90~., 

() 

0 
() 

7'7 
88~1 

R'IH 
010 

7 
·1 

:> 
,1:i 

RO 
!,9 
16 
'/0 

0 
0 
0 
0 

010 
010 
010 
010 

4() 
,l 1 

(.1i;/ 19/'9 1 
08 !~'.//91 

~::Lt l 2 ':..''..) 
0N21]7 

/ lt)l) 

I 1il0 
JJIJ 
:, :, 1:, 

P'J<.: 
!''JC.: 

7.;J? 
H:.>Htl 

UUUf< 
011111, 

MACH 
MACH 

tl 
,1 

Oh 

~" 
0. b:)2 
() i;:s 

10 
!, 

I~) 
4: 

0 
0 

010 
010 

42 
1.""l 

08/27/::Jl 
(IH/:i0/9l 

B2440'.>T 
A )4 -l(. ~>a 

7 180 
7180 

2 J:,; 
:-1~') 

~"JC.: 
l".Jt-

l4JG 
UJ!l' 

DIJIJR 
nuoR 

r~ACII 
MAf..11 

:, ~ll 
:.!:t 

() 

0 
l~t) 

Hi:! 
4 
, 

56 
73 

0 
0 

010 
010 

4 ,I (>l')/1).J/ryt P?4 '184:1 71/l(') ?171 PVC 81 · 1 [)(HJR M.1H'H 5 '.l4 0 A59 G 21 0 010 
•l'i 
46 
47 

09/05/91 
09/ 10/9 I 
09/13/'l! 

824/843 
82·15625 
A;,>~56?6 

7180 :>'.17'.l 
7180 }4() 1 

7181)-;>40.1 

P'JC 
PVC 
PVC: 

8097 
A102 
8109 

nonR 
lJtHJi-l 

/JOOR 

MACH 
MACH 
MAr:H 

4 75 
• "" 4 C2 

0 
0 
0 

A4'.J 
84.1 
AIJ 

5 
5 
~ 

59 
2'.J 
68 

0 
0 
0 

010 
U10 
OIU 

-lil 
,19 

09/ 13/9 I 
09/ t8/91 

82/4J627 
A:1 46S93 

7180-:MO~ 
7180-7:J!ll 

PVC 
f''JC: 

11106 
809'5 

0/A 
OOOR MACH 

6 '11 
C (,4 

o. 822 
0 7AO 

8 
R 

23 
!al 

0.010 
0.010 

50 ._,. (19/19/91 
OH/:_'1~/~1 

!l:>46:,94 
82-ll!lt!9 

·1 I80- 2:J8:l 
·118()-2391 

f'Vf. 
;:,vc 

8 1()8 
8 I01 

0001< 
DOOR 

MACH 
MACII 

17 
4 

13 
67 

0 785 
0. 9'58 

21 
4 

82 
88 

0.010 
0.010 

s·., o~/,6/9 1 82•i /H40 ., 180· 2393 Pv'C 8 11 I DOOR MACII 1 4; 0 869 ll <;4 0.010 



Allr r. M[JN; IUR!Nli PROliRIIM !EST RESULTS 11 / 1? BATTrnY 15:22 Tuesday, March 31. 1992 :! 
TOTAi f>AIHICUI ATF r.m.crNTRA TI ON 

I< IO<: Ile I.IONS :RA f ION PllO,J[CT OCTllL[HCr• SHCL Cll~PCl'1A I ION 
SPARROWS POINT, MARYLAND 

ous DATC 
!,ML 

NUMO[R 
AML 
NUMEl(R 

':iAl~PI r 
ID NUMl:ltR 

SAMPI r 
LUCA I JUN 

<;AMI'. 
WGI, ,,~ A JR 

VUL, MJ 
CONC(NTRATION 

MG/M3 
DrTCCTION 
LIMIT. MG 

~3 10/01/91 8249163 7180 2411 PvC 8114 DOOR MIICH 3. 81 0 77 J ~- 01 0. 010 
54 10/CN'll 11,4936·1 7180-?41:I PVC IIU'.LJ OOuR MACti 4 54 () .,b:"4 b !JO 0. 010 
55 10/08/91 8249849 7181 :.'421 PVC e115 OOOR MA('.H 9 61 0 807 I? 00 0 010 
56 10/09/91 !!2498'.jO 7181 2423 l'VL 80!l4 ODOR MAClt 4 64 0 .!l:.h 5 4? 0 010 
51 10/1S/91 8253501 7180 ?ll91 f'VC IIO!llel OUOR .,.ACH ·; 6:.J 0. 802 'l 54 0.010 
58 
59 

10/lb/!!1 
10/2:J/!!1 

82~:J~O:! 
8,!J:J,191 

7 180-289:J 
/11,U ~!HJ 1 

PVC 
r'VL 

8103 
u1,,~ 

DOOR 
lJUOR 

r-!ACH 
ti.ACH 

I' 76 
0. !:>8 

0 
0 

1!11 
1'11 

14 
3 

~o 
04 

0010 
0010 

60 10/:.!4/9 I 8,53492 7180-288:J Pl/~ R 11? oonR "'ACH ;>A 0 ~)~(j 4 27 0.010 
61 10/2!:i/91 !l?!,:H96 71!!0-2871 ;Jvf. 8116 OOOR MACH 0 38 o. 752 0 5? 0.010 
G2 10/28/91 82534116 7160-28!.,1 PvC 8l)•12 DOOR MAC.II 1G 0 . .:.OG S. 31 0 010 
ti3 10/29/9\ 8253!>06 7180-2861 PVC 646() llOOR MACH 7 1-1 0 960 7 4-1 0.010 
a-1 1()/30/91 8254637 l 180· 2843 f'IIC 804:l KRF<;'; CA'l 69 8 ~JO~ 5 53 0.010 
(:i~ 1U/J1/91 82!.J•lti:JU -, 1B~.> ;J.ijal~ PvC 6454 l<Rf 5,5 C"A~ 0 48 0 2-1? () Hl j 010 
66 I ;/04/'I I B?!,•-Hl'.-14 118:l-28J1 f'I/C b4~~ ODOR MACH 10 12 0 832 1? rn 0 010 
G7 
GU 

I ;/()5/91 
t •, /1._:.,/":J 1 

825.;GJ9 
u::.:w_,£,(jJ':, 

7180-?ll.;7 
7 1llQ :LbJ.J 

PVC 
f'VC 

804!! 
8053 

KRi::i'.> CA,< 
llR ~ICt·, NP 

0. 00 
0 38 

0. 30'1 
O.Olb 

0 
:1 

00 
0:1 

0 
0 

010 
010 

(,<; , '/•°;6/9 I B~~~J•H:i I HW-:lb:,:i "IIC 6·13() K~[~S CAR 0 4G () 74(-, I Al\ 0 010 
70.,, 1 •/07/91 

, · I 1:t/:J 1 
8,5534'/ 
a~·Je;;~01 

/ l!!O :ii;:.: 1 
: 1HO--/H 11 

..,,,vc 

..JVC 
\J1b!.> 
!::4:)<1~ 

I(~[~~ 

KRt:,S 
CAR 
C~'l 

0. 90 
0 8~ 

0 J~7 
:1 . J 1:.i 

] 

2 
52 
7 1 

Q OIQ 
0 010 

7? 
7J 

11 / 13/91 
1 l / 14/q l 

82~6-192 
f!;>~ti49:J 

7180 2813 
/1tW-:lll1~ 

P\/C 
f'VC 

8:J38 
b4•1'l 

KRESS 
Klo1LS5 

C1'i< 
CAR 

() :J1 
. 90 

0 114 
0 . 28!\ 

? 
6 

18 
f,'/ 

0 
0 

OIO 
010 

l•l 11/20/91 B260'129 1111:J 6061 f'\/C 9236 KRF<;<; CAR CJ '109 
Cl 7!1 11 /21/91 t:!2b0/:JO ! 183-6062 f'VC 9236 KRESS CAR Q 447 
I 

ex> 
'/6 

n 
11121/'.~I 
11/22/91 

B:?60731 
8?60732 

711!3-6063 
7183-6064 

?VC 
r>VC 

9219 
g??!'i 

KRESS 
KRF<;<; 

CA'l 
<:All 

3 . .;B 
9 42 

0 
0 

44!\ 

•147 
7 

21 
fl I 

08 
0 
0 

010 
010 

'/!! 11/:.!2/91 6:.>60133 7183·606~ PVC 9231 KRESS CAR 10 08 0 44!\ 2? .64 0 .om 
·19 11/23/91 6260734 7183-6066 f'VC 92-11 K~ESS CAR 2 :11 0 431 !; .SI 0 010 
80 11/71/91 8260735 7183 GOG7 PVC '1215 l<RESS CIIR 0 4:l4 
81 
II? 

I l/?4/91 
11/?4/91 

11260736 
62607:!7 

718:J-606!! 
710.1 r.or.'l 

PVC 
PVC: 

n:.io 
'l? IA 

KRC55 
l<Rt.~~ 

CAR 
Cl>ll 

Q 
0 

43b 
,1:.l(; 

83 11/25/91 8260738 7183 G070 PVC 9223 KRESS C1'R 52 0 :10:i i, .O:l 0 010 
84 11/25/'l 1 1!?607:19 I 18:J-t,07 I PVC 9220 l<RE$S CAR I .G:i o. 300 ~ 49 0 .OIO 
8~ 1 1 /26/'J I 8::>C.0740 71A1-f.07? rvr 'i204 KRfSS C:AR 0 .GJ 0 2:28 2. -,~ 0 010 
116 12/ 1l/Y I 826074 I 7183-6075 PVC 8754 KRESS CAR 0 08 0 .994 () 08 0 01() 
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AREA MGNl ICRlNG PROGRAM 1rs 1 RlSUITS I I/ 12 UA I TrRY ~ 5. )? Tt1PSd8Y. Ll;tr,:t1 ::11, 1!c!9? :J 
i:l~NlEM: SOLUBLE ORGANICS CONCfNlRATIGN 

KIDC [)[MCNSTRA'ION PllO,IECl BETHL£HFM STlEl (ORl'CRAT;o,-, 
SPARROWS POINT, MARnAND 

AMl Al.IL SAMPLE S,\MPI < SAMPLL ~IR CONCoNTRf, TION [)ETECTION 
OBS DATE NUMBER NUMBER i:J NUMBER . O(;ATION W<.,I, MC, VUL, M:J M(i/M3 LIMI I, MU 

1 04/16/91 8226927 7180 2296 co 2296 DOOR MACH :J .t.10 0 .902 -1 21 0.020 
2 04/16/91 8.726'.!28 7180 1817 co 18 17 DOUR MAClt J 54 0 .902 3 .92 0.020 
'..I 
4 
5 
n 
"/ 

04/?5/91 
04/26/91 
O•l/3:1/91 
05/01/91 
05/0G/!al I 

R?:.>6911 
8226912 
an1-11.1 
!12:;>7413 
ll:228017 

7180 23'.lO 
7160-2332 
7180-214~ 
71A0-?140 
., 1 ll() 21:;o 

rn 
co 
co 
r:n 
co 

1820 
1798 
IA 16 
1AC\A 
I "/!;)9 

llOOR 
DOOR 
rmnR 
llflUR 
DUOR 

MACH 
MACII 
MACH 
MAfH 
MACH 

0 ?C 
2 .76 
~ 74 , ;>:l 

o. '..i~ 

0 907 
0 074 
0 ~)!15 

0 'l4'i 
0. SuO 

0. 29 
:J , :1 
3 75 
1.30 
(l ~.1 

O.MO 
0.0'..!0 
u.o:,o 
0.020 
0.020 

8 05/07/91 R228018 7180-21~2 co 1812 DOOR MACII 2 .76 o. 8•16 3 2G 0.0?0 
9 05/13/91 8?]8991 7180·?160 cu 1011 [JOOR MACH 4 76 0 IS 14 5 44 0.020 

10,, 
12 

05/IJ/91 
05/14/'11 
0!o/21 /'.JI 

8228992 
8228'.l;:14 
82)0112 

7 ltlO :21b1 
7180 '..c: 1t,,;•.) 

111,0 :ino 

LU 
co 
co 

l!l":.)~
,·,,i-, 
1796 

UUUR 
DOUR 
OOOR 

MALt1 
MACII 
MACH 

4 '..,tl 

:I ',;(_} 

2 .00 

0 
0 
0 

!al1b 
902 
874 

3 
;j 

2 

00 
:.!1 
28 

0.020 
0 o~o 
0 O?O 

1:.1 
1 :, 

ui,/n/91 
0'..,/28/91 

ll2"J0114 
e:>Jo;i ,., 

I 180 
/180 

:;2:;4 
2:1·10 

cu 
C:O 

100~ 
24~6 

UOUR 
llllllR 

Mt.CH 
MACH 

1.0u 
:, .1? 

0 
0 

8·1b 
902 

1 

6 
2:, 
00 

0 020 
0.020 

15 ,.-. 05/j0/91 
O<,/OG/'i 1 

8:l:J097C. 
A2 ·17, _17 

71!!0 
11eo 

21·,.1 
21!l:2 

l.(J 

co 
2-lhl 
2-104 

UUUR 
DOUR 

MALH 
MACtl 

~ .O'..i 
5 7~ 

(.) 
u 

!-Ill() 

':::J•-·:.l 
2. 2•1 
b :11 

0.0?0 
0.0~0 

17 OC/07/CJI il2J21.1R 7180-2104 co ?4G7 DOOR MACH I. '39 0 841, 1 6-1 o.o,,o 
Ill 
19 

06/1:J/91 
06/14/91 

8')J2778 
8232777 

7'8()·,191 
71AO :190 

co 
~o 

243~ 
2799 

DllllR 
IJOOR 

MACH 
MAC!i 

() 
() 

H:I 
b., 

0 
() 

846 
8-1() 

C 9,5 

0 AO 
0.020 
0 070 

0
I ,-

0 

70 
:I' 
2::! 
23 
24 
]~ 

06/19/91 
Ut;/,O/:Jl 
06/25/91 
06/26/91 
07/01/91 
0"1/02/9 I 

87'.13648 
d:IJ:JljC,!c) 

8:•3·1480 
8234482 
82J47 I'. 
8234'1 U 

'l!P.1-'.1700 
,,a1-:i:m:; 
719:)-~2,0 
"/ 180-:12~4 

co 
t:IJ 
C:J 
co 
::o 
CD 

2305 
:.11!.Jj 
2;>9() 

2328 
2329 
2323 

ODOR 
DOOR 
llOflll 

IJOOR 
ODOR 
ODOR 

MACH 
MACH 
MACH 
MACH 
MACH 
MACH 

0 ')() 

.20 
:>fi 

1 05 
3 04 

30 

0 
0 
() 

() 

() 

0 

8!l'I 
8,H, 
~}~:' 
99:-, 
948 
937 

] 

.l 
1 

01 
41 
4} 

On 
?O 
JA 

0.020 
0 o;·o 
0 020 
0 020 
0.0?0 
0.020 

:lb~-, 07/09/91 
01/11/91 

ll2:J602"/ 
tl:.IJ(,020 

111:!0-~2~2 
"IHI() :.i:.t~4 

CD 
co 

:>331 
2:J 1 / 

UOOR 
OUUR 

MACH 
MACH 1 

21 
·12 

0 1C2 
0. !;24 

11 84 
1. tl·1 

0.020 
0.070 

28 07/IG/91 8:23CS04 7180 22C2 co :2320 DOOR MACH .U$ 0 ~90 1 67 0.0?0 
29 
30 

01/11/91 
07/2~/91 

8236'::>05 
8237968 

-, 180-2264 
7180-2270 

(;Q 

co 
2:.111 
~2ol4 

OOUR 
DOUR 

MACH 
M,\Clt 0 

:J(.) 

5b 
o. 100 
0 IIAI 

12 .41 
0 G:J 

0.020 
0.0:20 

31 07 /23/!l I 82'.!7969 7180-2272 en 2CGt DOOR M.\Cil .31 I 020 .28 0.020 
32 0"//31/91 8238!,0J 71HD-~302 co 279:t llOOR MACH 1 o;.: 0 926 l 10 0 020 
33 0"'/31/91 8:>:lR!:>04 7180-23()4 co 2691 oonn MACH (l 75 0 "I('? 0 R4 0 020 
34 08/01/91 823850';; 7180 2306 ::o 267!:J OOOR MACH 10 0 864 1 ?fl () o~o 
:J~ 08/01/31 8238!>06 ·1 IB()-:J:JQ8 co 2688 UUOR 1,1,\CH I !:,-l 0 922 1. 67 0 020 
:lb 
37 

08/0~/91 
08/0b/Yl 

H?:19"/33 
o:n9734 

-, 180-~'.14? 
"/ 11l0 :u-1-1 

~o 
en 

27 
:lb 

DOOR 
UUIJR 

MACH 
MACH 

0.91 
1 m, 

() 

0 
774 
IIH:' 

•A 
24 

0 
0 

020 
020 

JU (JIJ/ T2/9 f <Ji.J lUUJ 7 100 :.C'J20 co ,c ODOR MACti 0 38 () tsb~ () ·I~, o o~o 
1') OR/11/<"ll fl24188J 7180 /'l::::? ~o s.1 tmOR MACH () O•l 03:J () 0-1 0.0:>0 
40 
-1: 

OH/19/YI 
()tJ/22/Llt 

>l2J'.11~;· 
CL~!·12 12j 

"/ 18(.)-'."31'..! 
/ llJU 2J 1·1 

::u 
LU 

43 
.j, 

UUUR 
UUUR 

MACH 
MAUI 

0 
<) 

94 
4, 

J 764 
u IJYb 

1 
0 

23 
4b 

0.020 
0.020 

.1:- OA/J7/ql A~~-H"":'1-i 7 180 ; "150 -n :, (H)UI> M~".CI t (_1 .J(J u 7'35 [) :rn o. c:io 
4) ()fi/~(>/'l 1 fL,q..io:,:1 7 1eo-,:ic,~ (:n T/ llllUI< M:.C:H 0 :J3 0 048 0. J9 0.020 
·1 -~ 

4!:J 
O~/:H/:J l 
C0/05/91 

8 ;>-1 /tl'.1>1 
82478.:0 

/ 'HO-:C)70 
1 ,eo 2372 

ni "/A 

::-:n r.1 
fl[l[)I> 

OOOR 
MAl'.H 

MAC:H 
0 
() 

1.-. 
43 

r) 

0 
A)R 
R7I 

0 20 
o. 49 

o.o:.:o 
0.020 

4h 0:1/ 1:J/~ 1 d2·1'.ib:l2 I '80-:-400 cu b6 DOOR MACH 0 73 0 A5! 0. 86 0.020 
., l <J!::j/ 1'.i/!::j 1 f32·1~b:Z3 I ~80-~ 10:? co :.15 DOOR MACH () 77 0 855 0 90 0.0?0 
48 
49 

09/IJ/91 
09/10/~i\ 

82-15624 
6246590 

7•80 
I 'IJU 

2404 
,J60 

LU 
cu 

40 
:,3 

OA/CJC 
DOOR MACli 

0. 92 
1 21 

n 8:Jf 
o. 785 

11 
1. :.,4 

0.020 
o.o:io 

'."10 O'-.J/ 19/91 824b~~1 ·1160-2:J82 co 2'1 OOOR MACI! 0.03 0 .8'14 0 04 0 O?O 
51 09/2!:J/9 I 8247qR6 7180 2390 ro 2;;1:J DUO~ MACH 0.09 0. "/:,2 0 12 0.020 
52 O'J/2C./91 il247:l87 7 mu ''J9:.l l.U 23:l~ UUUR MA(;H 1. 1:J U.8b0 31 0.020 



4 AR~A MON'.TGRING PR!l,.RAM TEST RESULTS 11/ 12 OAT ILRY 1ci.:n lue5,ddy, Ji.1dn:.h 31. 1992 
BENZl:N[ SOLUl3LE ORGANICS CONCHHR/1 f ION 

KIDC lltMC:N~IRAl lilN f'RO.JF<:l - 8~ IHUHf-M STEEL COl<PCRATlON 
SPARR.:"lwc-.) POINT, MARYLAN!l 

OR~ !lA TE 
ArAl 

NIJMFIER 
AMI 
NUM!l[R 

'SAf'PL[ 

:o NUMB CR 

Jf,MPLL 

~ocHION 
'.:;I\Mf-'Ll 

WGT. MG 
A 1 i< 

vOL. ~3 
CONCEt-.TtlATJON 

M(;/M3 
r,r TF<: Tr ON 

, !MIT. MG 

53 
54 

10/01/91 
10/02/9 1 

e249Jr.o 
8249Jf; '. 

·,mo .?•110 
71A0-?4f2 

co 
::o 

<.,7 

31 
DOOR 
DOOR 

MACH 
MAClt 

0 ~1~ 

0. 21 
0 
:J 

7{i9 

'/!,4 
G 
0 

7 1 
2a 

0 
0 

()'.)() 
O:>O 

~ti 10/08/9 1 !l:•4!l846 111m-;420 :"O ?G14 OOOR MAClt 1 5:J u t!O:.I 1 !ll 0.0?0 
~G 10/09/91 8:?198•17 7180 24:22 cu :l6 II:! DOOR MA<:tl () ~A 0 ACO G i;u o.o:io 
57 HJ/15/91 82':,34!l8 ·, 18(.)-48!)0 co 2:J69 DOOR MACH 2.40 0 78!> 3 06 0.020 
58 lU/ IG/'J I ll:!':J:.l4'.cl'.cl 1 IIW •11!9:l UJ ~:l ,r.; UUOR Mt,CH 2 83 0 794 3 SG o o~·o 
'i') 10/)3/".l 1 82'iJ400 7180 2800 co 2J~~ l<R[SS CM! 0 0:-'i () 184 0 00 0.020 
60 
61 

10n4/91 
10/25/91 

!!:>;'>:l489 
t):253494 

., 18()-?!!8:> 
7 180-21;70 

CD 
co 

2312 
2:.1 ,., 

KRCS$ CAR 
lJUOM MAC.H 

o. 19 
1 f,5 

0 
CJ 

28:!,a, G bi! 
2. ,i 

0.020 
0.020 

62 10/28/91 82':i3484 7180-2850 ::o 2358 OOOR MACH () ?2 0 4'if; 0. 49 0.020 
(,'.) 
.;4 

l(J/29/91 
10/.?J/91 

8;,'.,4bJ6 
tJ254t-;:.HJ 

111!U-:.'!!41 
'/ IU:.J ~U-lU 

:.;u 
,_u 

:.:348 
:lJ~!J 

KIIES'> CAR 
l<k'~ ss CAR 

0 
0 

10 
If 

0 
0 

215 
~):> 

0 
0 

45 
47 

0.020 
0 V20 

"'" 10/2:l/'ll 025.3504 7 lllO 21:!bO cu 2:Jb:l UUUR MACH 3 66 0 90? 4 Of; 0.020 
66 ll•/JO/!-l 1 82':>46:J I 7180 2842 ::o 2347 KkL~!> C/IR 0. 19 0 299 0 64 0.020 
67 1i)/]1/'-l? ~:>5,16:J:.' I !HO ;,BJ4 ::o 2355 l<lllSS CAIi 0 15 0 261 () ~,7 () O?O 
GS 11/C4/91 02546?8 718~) 28:JO Gl 1:is 1 IJOUI< M,\CH ') 19 0 819 '} G7 0 o::w 
\'1!) I 1/05/9 I 025462!) 7180 2832 co 23'36 OR MCII.Ni' () (J(j '/-1 ~o o. 00 0 020 
70 
-, 1 
72 

1 t/C,Cj/r') 1 

11/Cf>/'11 
11/06/31 

02t:;4~T:J 
11:•'>!'\344 
82...,~J,1*1 

'/1CO 2646 
7180-~822 
7 1El0-7fl7? 

co 
co 
Gl 

:?:J;,J 
2346 
7J4r, 

KR~SS 
l<R[SS
1<nss 

CAR 
CAR 
CAI,' 

() 

0 
(.) 

1:1 
1 I 
11 

:) :J':J3 
0. 24J 
0 243 

0 2() 

0 ·15 
o. ,;5 

0 u,o 
0 O:>O 
0.0~0 

73 11/07/91 fi,55343 7180 28?0 co 10,; KRLSS CAR 0 1~) 0 4C3 0 25 0.020 
0 
I .... .... 

14 ., ~) 

-,i; 
n 
76 

1I/12/91 
I 1/ 13/,11 
11/14/91 
11/20/91 
I 1/2u/91 

8256487 
8756488 
8'}'>6489 
87G07;6 
82607n 

7180-2810 
7180-2812 
7180-?814 
7183 6060 
7IR3-6D73 

co 
("'.O 

co 
<;Cl 

co 

132 
127 
115 
U-1 
1,:i 

l<RCSS 
KRC5S 
KRCSS 
l<RtSS,o~, ~~ 

CAI< 
CAR 
CJIR 
CAP 
C:AR 

0 12 
(.) ()4 

0 .26,,0 
C 1? 

0 J06 
D 14:, 

0 28\, 
o. 411 

0 7·10 

o. 40 
0 ?ti 
0 92 
0.2/ 
o. 53 

0.0~0 
0.0?0 
0 020 
0.0:20 
0.020 

79 12/12/91 8260728 7183 C074 en QC KRESS CAR 0 00 0 ':l':14 0.00 0.020 



Section 4 

Table of Ambient Air Sample Database. 
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ARCA MONITORING PROGRAM HST RESlll TS 11/ 12 BATTER, 
AMBIENT A[R DATA BAS( 

KIIJC 0OIONSTRATI0N PROJECT - BETHLEHEM SlllL CUl<P0RAIIUN 
SPARROWS POINT. MARVLANU 

15 ·41 lu~sd,"\y, M,"!rc.h ~31, 199:> 

AML AML SAMPLE SAMPLE SAMPLE Alfl CONUNll<AI ION OtltCIIUN 

oos DATE NUMBEll NlJMF.FR In NlJMRFR I0CATI0N WGT. MG VOL. M3 MG/MJ I.I MIT. MG 

1 
2 
3 
4 
!i 
6 

06/05/91 
07/23/91 
08/19/91 
06/05/91 
07/23/91 
OA/19/91 

8232136 
8237975 
8242128 
823213'5 
8237974 
8::>4:>124 

7180-2181 
7180-2277 
7180-2317 
7180 2IRO 
7180 2276 
7180-2316 

PVC 7533 
PVC 8:176 
PVC 8324 
cu 2470 
co 2307 
co 36 

BET Cf&SY 
BET CP&SY 
AMRNT AIR 
BET CF&SY 
BET CF&SY 
AMl:I Al fl 

0.09 
0.01 
0 00 
o.oo 
0.00 
Q. 00 

0.930 
0.916 
0.955 
0.902 
0.941 
0.907 

0.09 
0.01 
0.00 
0 00 
0.00 
0.00 

0.010 
0.010 
0.010 
0.020 
0.020 
0.030 



Section 5 

Report of GC/MS Scan for Organics in Area of Conventional 
PUshing Oparaticn from American Medical Laboratories, Inc. 
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AMERICAN MEDICAL LABORATORIES. INC.~ 
P.O. Box 188 • 11091 Main Street 

Fairfax, Virginia 22030-0188 
Telephone: (7031 691-9120 

INDUSTRIAL HY,IENE DEPARTNENT 
PA;E xxxxxxxxxx 

RECEIVED 11/01/91 7180 BETHLEHEP1 STEEL CORPORATION 
RELEASED 02/22/'32 CORPORATE HEALTH & SAFETY SERV 
REPORTED 02/23/92 701 E. THIRD ST.,RN 163A SGO 
WORK ORDER: 50368 BETHLEHE~ , PA 

18016 

PROJECT NA"E/JOB IO: 400-8691-652 

AML NUMBER----------------------VALUE-----UNITS--------------------

8151481 5 MINUTE FILTER NISCELLANEOUS 
3280 TDU MASS SPEC SCREEN 

TUBE TYPE: Carbotr.sp 300 
DATE COLLECTED: 10/9/92 
TIP1E COLLECTED: Data not l)l"OVid•d. 
QUALITATIVE SCREEN: 
CONPOUNDS IDENTIFIED Prot:u1btlity of l'latc:h 
NOTES: 

P•ak #1 H•xane 91 X 
P•ak le? B•ni•n• 94 ¾ 
P•ak #'3 2,2,3,3-T•traa•thyl &utan• 74 ¾ 
P•ak 14 Tolu•n• 81 X 

ANALYST: J•ffr•y 11Artln 

8253482 10 l'llNUTE FILTER NtSCELLANEOUS 
'3280 TDU NASS SPEC SCREEN 

TUBE TYPE: Carbotrap :300 
DATE COLLECTED: 10/'1,1 
THIE COLLECTED: 0,1-ra not provtde-d. 
QUALITATIVE SCREEN: 
CO"POUNDS I OENTIF IED Probability of Match 
NOTES: 

Peak 11 B•nzene 95 ¾ 
Peak 12 Tolu•n• 90 
P•ak 13 Xyl•n• 95 " 
Peak 1'4 Eth\'l Benz:en• 76 "X 

ANALYST: J•ffr•y 11al"'t 1 n 

82$3483 15 t1INUTE FILTER t11SCELLANEOUS 
'3!80 TDU NASS SPEC SCREEN 

TUBE TYPE: C•rbotrap :300 
DATE COLLECTED: 101'9/91 
TI"E COLLECTED: D•t• not provid•d.
QUALITATIVE SCREEN: 
CO"POUNDS IDENTIFIED Probability Of f'latch 
NOTES: 

N•thylen• Chloride 90 X 
He••n• 78 X 

Peak 13 Benz•n• 94 ::( 
CONTINUED ON NEXT PA~E 

IRA D. GODWIN. M.D. 
DIRECTOR OF LABORATORIES 

r 1 r 

http:Carbotr.sp


AMERICAN MEDICAL LABORATORIES, INC. a 
P.O. Box 188 • 11091 Main Street 

Fairfax, Virginia 22030-0188 
Telephone: (7031 691-9120 

INDUSTRJAL HYGIENE DEPARTNENT 
PAC.E 2 xxxxxxxxxx 

RECEIVED 11/01/91 7180 BETHLEHEM STEEL CORPORATION 
RELEASED 0e/22/92 CORPORATE HEALTH & SAFETY SERV 
REPORTED 02/23/92 701 E. THIRD ST.,RN t&JA SQO 
WORK ORDER: 50368 BETHLEHEN , PA 

18016 

PROJECT NA"£/j08 ID: 400-8691-652 

A"L NU"BER----------------------YALUE-----UNITS--------------------
CONTINUED FRO" PRIOR PA;E 
ANALYST: j•ffr•y M•rt1n 

NOTATIONS 
Analysis includ•• • library ••arch of the 5 largest 
P••k•, (ba••d on ar•a counts>, p•rforaed by a 
Probability B•••d Natchln~ <PBN> syst•m, which ls a 
r•v•r•• •••rch of th• P••k of int•r••t against th• 
NBS4,K library. 

Probability is a nuaerical d•gr•• of •matchu betw••n 
th• unknown p•ak of int•r•st and the ref•renc• spectra. 
Single peaks may have more than one aatch and are 
reported in X r•lJ•bllity of th• match against th• 
r•f•rence sp•ctra. Further infor••tton on percent 
r•liabillty ••vb• found in •tnt•rp•tatlon of Nass 
Spectra~, 3rd edition, F. ~- McLafferty, ISBN0-935702-
04-0. 

Confor~etion of peaks are b•••d on ••tching ret•ntion 
ti••s and mess spectres of th• P••ks of interest and 
of ref•rence standards. 

••• FINAL REPORT••• 

FRED I. !.RUNDER 
TECHNICAL DIRECTOR, IND. HYGIENE 

FOR INDUSTRCAL HYGIENE RELATED QUESTIONS, 
INCLUDING REQUESTS FOR SUPPLIES, CALL 

1-800-348-1590 

IRA 0. GODWIN. M.D. 
DIRECTOR OF LABOAATOAIES

D-16 
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Alliance Corporation Report on Ouench Tower Emissions & Water Analysis 
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Alliance Corporation Report on Quench Tower Emissions 
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ALLIANCE 
i;:chnolcgres Ccrooranon 

Date: 25 September 1991 

To: C. Vogel, EPA-RTP 

from: /. /effery, AlHance Technologies Corporntion ~ 
I 

Subject: Transmittal of Final Inspection Report-Sparrows Point 

Attached please find the inspection report containing the emission estimate for Wet Coke 
Quench Tower No. 6 at the Bethlehem Steel Facility in Sparrows Point, Maryiand. 

As no long term total dissoiveri solids (TI)S) data exists at this time, both an equation and a 
chart showing anticipated emission rates for various quench water TDS levels have been 
presented. 

Should you have any questions please call me at (508) 970-5600. 

Once again, thank you for the opportunity to be a part of this interesting tasks. 

cc: G. Ossman, Bethlehem Steel 
R. Fatzinger. Bethlehem Steel 

i-.as0050ii 

Bootl M 'Is S0~1, Foo, o~ John Stre, E-J ·;:II, Massac:iuset:s o· 852. (508) 97(:-56C0 

A 1 imoany 



14.. 
IV~ ALLIANCE

,l~"f¼~.\.. 7ec~r:Olc<,; es Corporat10;; 

To: C. Vogel-EPNRTP 

From: J. Jeffery-Alliance~ 

Subject: Inspection Visit - Bethlehem Steel/Sparrows Point, 
Wet Coke Quench Tower No. 6 

Background 

On Thursday, 29 August 1991. an inspection of the No. 6 Wet Coke Quench Tower was 
conducted to detennine an estimate of particulate emissions. 

Personnel 

Bethlehem Steel 

George Ossman - (2!5) 694-2060 
Robert Fatzinger (21.5) 694-7658 

Alliance 

John Jeffery - (.508) 970-5600 

Process Description 

The number six (6) or 11 & 12 Battary Quench Tower is a 100 ft. circular brick tower with 
an approximate inside diameter of 16.5 ft. Toe tower was constructed in 1953. 

Quench water is supplied from a 20,000 gallon holding tank: to a series of nozzles made up 
from the original sel and those installed for use with the Chemico car system. Return water 
and make-up water enter via the return water trough. The sump bas a breeze filter !ocated at 
the spillway wall. The main portion of the sump is clammed on a daily basis. Water is 
pumped from this basin to the holding tank:. 

Approximately 8450 gallons is sprayed on each one-spot car load for about 47 seconds with 
the entire quenching process taking 2-3 minutes from the time the c::r enters the tower until it 
exits the tower. 

In 1981, a baffle array was installed at the top of the tower. The design is of a ''doghouse" 
or "tent" nature, with a pnched roof effect and is estimated to be 50-60% effective. The 
baffles cover 85-90% of :he tower's exit and are made of reinforced fibergiass. Spacing 

3oott Mills Sowth ..=cot c! Joh:, Stret E-4 1e !. Massacnwse_tts 01852. (508) 970-5600 
A. 1 :rnpary 



ALLIANCE 
Tec~101og1es Coroorat1on 

looks to between 4 and 6 iaches and the baffles were constructed at a forty-five degree angle. 
This meets equipment standards as set fourth iD several states now controlling quench tower 
emission (i.e .• baffle design. location and TDS water quality). 

Emission Estimation 

Of the five (5) quench towers that bave been tested in tbe IDst 15 years in Canada and the 
Uaited States, the USX/Lorain Tower best mate.bes the physical and draft characteristics of 
Tower No. 6. Both are tall (100 ft) circular brick constructions with exhaust velocities in the 
25 to 35 fps range. 

A series of tests were conducted in 1976 and 1977 using both "clean" (1000 mg11 of Total 
Dissolved Solids) and "contaminated" (10,000 mg/l TDS) water. From these tests, a 
relationship was discovered between TDS levels and panicuiate emissions. 

The formula' presented below uses only the results from tile USX Lorain Tower tests. It does 
not include those from USX/Gary (No. 3 & 5) and DOFASCO (Nonh and No. 1) which do 
not match the No. 6 Tower in terms of physical and draft characteristics. 

The formula is expressed as E = 1.31 + 0.000144y; were 

E == Particulate emissions in lbs per ton of coal 

Y = ms (mg/I) 

(It sbould be noted that TDS determinations need to be done at 103-105" and not at 1800C). 

Without actual ms data available a range of emission values have been calculnted for 500, 
800, 1,000, 1..200, and 1,5000 mg/I TDS levels and are presented as follows: 

TDS Emissions 

~ (lb/ton coal charged) 

500 1.38 
800 1.42 

1000 1.45 
1200 1.48 
1500 1.53 
2000 1.60 

*Final Report, ''Coke Quench Tower Paper" U.S. EPA Contract no. 68-01-6316, Task 
Assignment No. 43, Table 4, Case D, Pg 19. 

lcas0076jj 



Section 2 

Quench & Make-up Water Constituent Analysis Database 
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Bethlehem Steel Corpora t 1on 
Sparrows Point Plant 

Cok@ Oven 01v1sion 
No. 11 & 12 Batteries 

Cuenc.h Waler Analyses 

Date CNt As Pb Hg ca Hard TSS TDS S04 Cl O&G Nfl3 Phenol Na S111flt1P pH TelllJ) 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppraPPIII ppm PP• PP• F 

.,03 19 !l1 o. 14 0 07 00, < 005 411 565 366 7560 249 1121 81 4 0.12 II l!:>O 
OJ 26 91 0.24 0.08 0.02 < 005 4'f 396 816 1330 176 463 11 2 0.21 8.5 183 
04 09 91 0. 12 0.05 <.20 < 005 101 318 420 l:>00 179 345 5 3 0.31 188 8 0 175 
04 23 91 0.05 0 06 <.20 76 383 575 1644 180 470 33 I 0 18 293 12 0 8 2 180 
04 29 91 0.03 O.OJ <'..:10 < .00~ 4:1 129 J9J 687 85 99 10 2 0.15 80 20 0 7 9 162 
05 15 91 0.08 o o·, < 20 ,,: 005 80 387 426 1101 188 '12 <5 1 0.09 167 14 .o 8 0 197 
o:, 21 91 0.08 0.05 <.20 < 005 69 323 381 11:19 180 82 <5 I 0. 19 194 1:>.o 7 I 198 
05 28 91 0 07 0.06 •: .20 < .005 62 280 975 762 184 212 5 2 0.24 92 10 4 8 1 186 
07 25 91 o. 12 0.07 <.20 < ocs 62 2sq 560 793 172 189 20 0.66 124 1.6 8 1 198 
08 01 91 0 011 0 08 <.20 < 005 59 280 393 7511 337 182 6 0.28 130 0.8 8.2 183 
08 t:i !ll 0 04 0 01> <; ,o < 005 64 220 698 644 137 139 10 < I O.G:J 106 <2.0 8. I 190 
08 29 91* 0 12 0 03 <.20 < 005 47 212 168 721 149 152 <5 1 0.25 106 5.6 7.7 142 
09 10 91• 0 06 0 07 <.20 < .005 GO 242 303 711 122 186 <5 2 0.39 127 3.9 8.3 146 
09 26 91• o. 12 0 03 <.20 < 005 72 321 92 1104 167 1116 7 2 0.29 260 <2.0 6. 2 138 
09 26 91 0.07 0.01 <.20 <.005 75 323 1403 1138 172 203 19 3 1.40 2!>2 <4.0 
10 04 91• 0. 12 o. O:l <.20 < .oo:i 61 :J4J 11.>1 1626 172 205 <5 I 0.36 364 <2.0 1 9 14:;, 

t"l 10 OB 91• 0.05 0 03 <.20 < .005 60 301 254 n:n 144 207 <5 4 o.:i, 261 <2.0 7 9 140 
I 10 22 91• <0.02 0 03 <.:m < OO!J 4b 192 510 613 91 156 <5 3 0 75 114 <2.0 7 .8 138-., 

~10 31 91• 0.27 0 O!'l 20 < 005 70 250 190 ~04 149 196 <5 0 32 164 <2.0 a I 1:.11 
11 26 91• 0 Hi 0 03 < .02 <.005 85 540 133 2676 263 1024 <5 < I 0. 21 700 <2.0 8.3 126 
11 :>6 91 0.07 0 04 -.: .02 -.:.005 87 554 1077 2826 273 1028 16 < I I .20 730 3.4 8.4 176 

Added sampl ,n;J po,nt nt quench water spr.ay out lot on tower 



Bethlehem Steel Corporation 
Sparrows Point Plant 

Coke Oven o;v1ston 
No 11 6, 12 Batteries 

wench Water Make-up Analyses 

Date 1,;Ht As Pb Hg Ca Mard T5S TDS 504 Cl o&G NH3 Phenol Na Sul f Id<' pH r ..,.., 
ppm ppm PP• ppll ppm µpm µµ111 ppm pµm ppm ppm ppm pp19 ppm pp19 I 

03 19 91 <-0. 10 < 02 0.03 < 005 24 387 28 1971 171 863 104 5 < .05 7 5 59 
03 26 91 <O 10 <.02 0.02 < 005 25 25G 28 1010 106 366 5 4 < .05 6 9 60 
04 09 91 <0.02 < 02 <.20 < 005 52 218 12 980 93 339 124 4 <.02 184 6 1 70 
04 23 91 <0.02 <.• 02 < . .20 33 2':>2 6 1192 97 :124 <5 2 <.O':> '.lOI 1!.1.0 6 ~ 66 
04 29 91 <0.20 < 02 <.20 •:.QC~ 31 200 6 571 65 88 16 2 < .05 69 I 6 6 :i 70 
05 15 91 <0.20 <.02 <.20 < 005 32 194 !, !>8:t 90 89 19 J <.05 90 1. 2 6 5 85 
05 21 91 0.02 < .02 ..-:.:zo < 005 34 206 74 763 106 102 •18 1 0. 23 146 I. 2 7 I 80 
05 28 91 0 02 < 02 < .20 < CXJ!:i 26 1:1!1 11 3:;,4 77 99 <5 2 <.05 62 2 6 7 0 R6 
01 25 91 <0.02 < 02 <.20 00~ 2!> 134 7 451 81 94 H < 1 <.05 72 0.8 6 2 84 
011 01 91 <O 02 02 ,·. 20 < 005 25 110 6 47R 144 97 •.5 2 <.05 83 11 .2 6 8 87 
08 l'.l 91 <·O 02 < O? ·- ;•o < 005 'J7 135 14 434 83 RA <.·S < 1 < 05 72 <? 0 6 4 86 
ue 23 91 0 OJ < 02 .,. 20 .00~ 24 129 II 434 lti 92 <5 1 <.05 77 2. 2 6 A 86 
()'I 10 'll <O 02 < 02 < 70 < 005 20 121 12 404 !;;1 AA <.5 < I < 05 66 3.7 6 1 83 

.._09 26 91 <-0 0:1 <. o::> :,,o < 005 20 117 3 368 71 82 <-5 I -<.05 66 <4 .o 6 4 80 
10 :;4 91 <O 02 < 02 < 20 <.005 :J'l '.l'.11 <4 17'0 153 203 <5 < 1 <.05 4JO <.2 .o Ci. 84 
10 09 91 <O 02 < 02 < .20 <.005 35 255 <4 1121 100 206 <5 2 <.05 765 <2 0 6 6 76 

1:'11 10 22 91 0.03 < 02 <.20 <.005 34 224 <4 1047 116 20G <5 J <.05 261 <2.0 6.3 76
I 

m 10 n 91• 0 02 < 02 < .:zo ~.co~ 3•1 192 6 980 101 193 <5 2 < 05 182 •:2.0 6 3 72 
10 31 91 0.06 < 02 <.20 <.005 :n 130 ti 482 70 114 <5 2 <.05 85 24.G 6 .1 72 
10 31 91' 0 .02 <.02 <.20 <.005 35 1HO 11 8!.11 !lo 206 <~ < m, 191 3.0 6 8 71 
11 26 91 0.11 <.02 <,20 <.00~ 28 210 8 925 107 306 <5 < I < 05 212 <2.0 6 I! 6•1 
11 26 91' 0. 13 <.02 <.20 < .{X;b 29 :l45 10 109·1 111 41!!> <5 < I < 05 260 15 4 7 .o 61 

~cimple taken at Kr·es~ Quench Stdt ion make-up I in~ 
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Quench & Make-up Water TCLP Reports 
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BETHLEHEM STEEL CORPORATION 

HOMER RESEARCH LABORATORIES 

~ -

9ETH~HEl!j
STEEL

l 

Analytical Chemistry Group 

Bethlehem, PA 18016 

Test Report 

Client .C~~~~.!4.,..,...'T_~ Receipt Date _ e:,/z..7/q L___ 
Enl/1n"r'\n'4~ UffJK:'l 

Address ~~rthl.ab.s Report Date JQ./i:JL'i.l___ 
Serial No. _J02.9 ______ Reported By ~11iiJ£!b. 
Material ~~l.§.£ci.'1.ti:ol'..l.~"' Title €C:aU.clJJJa.,Jr~-

~"er"L" r-nY/lc,-Vf ~s 
Page 1 Of __i___ · 
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- ------------

ess/dmf/lcreq/11 02 90 
f lr.lJAf 2 TCIP ANHYSIS AEQUESI FORM- ANAl~llf.llL Clt[MIS1AV Gl!lllll'. NlSlMlCII 

El'A PROIOCOl 

Projer:t Number: --:re.ti -5g)-9 l()OY{_ Oate SUbmlt ted: qj~7/q_ / Oi\l0 Rt!ported: /O//y/9/ 
Aequestor: 1<..rStw.af.L_ _Fnclllty: __.SfJM/2.(;lll_~ /oJIJL PhOne No: --U.":il.'2~--
Source aml On,;crtpt loo of waste: ::£ Pf Co{p0t(ns t/-1:-V~/¥ ~rh±.@koo w W-5 
Uate Sar,pled: ___!j_/&_/~9-+/__ Serial No.: .... ./()°;fq .... 
lnl l tel Request Reference: . 

work Required (Circle deternlnatlons needed>: 

Metals: Ag As 811 Cd Cr PD NI Se 

Semt-volattles: 2.4-dlnltrotoluene, he~achlor0Den2ane he•ochlorObutadlene hexachlorothane 
nltr0ben2ene pyridine 1,4-dlchlorobanzene o-cresol 
m-crasol p-crasol __ pentach1orophenol 2,4,!i--trtchlorophenol 
2. 4 .6-tr tchlorophenol c-rr;.,;;;,r:;;;, at lioi::::..> 

Vol at I las: benzene carbon tetrachloride chlorObanzane 
1,2-d1Ch1oroethane 1.1-dlchloroattaana 1,1-dlchloroathylene 
tatrochlornethy1ene trlchlorethyleno vinyl chlortda 

QC Sainples(Requtredl: Un+lnown Ma tar la I 11: 

Lab. No. Description Lab. No. 0escrtptlon(t5 characters max.) 

Trip Blunk 91t?)l,t(.t __quench ~a 'lir ____ 
Equlpaent Blank ..$9~7µ:;_ 012/./·lfl Watec *I 

-69.~8'.LJ;-
Lat., ui;a only; 

Item Units 
Prep 
lCLP ~i 
ms 
ICP 

"z.·n 
Hg 
S\lol 
Vol tj

rot 
~q/ 

Subaltters supply Information Indicated by 
Other spaces reserved tor Laboratory Use. 
This form must be sul:Nllttted wtth sa,aples. 

(.I) 

http:69.~8'.LJ
mailto:rh�.@koo
http:1<..rStw.af


m111v164 Analvtlcel Chemlatrv Group 
Homer Reseerch Leba 

TCLP METALS ANALVStS 
(EP• Protocol) 

REPORT 

Oete Leachate SuDmltted, 9/27/91 Dete An,lyzed: 10/7/91 

!latch Serie! Numbnr: 1029 Anelyat(11)1 S. LI 

Requester/Facility: Sewald/Sparrows Pt Reported by, J. V. 

sa~ple Description, Coke Oven No.11&12 Betterlee Quench water 

Method: Determlnet1on or H••vy Metal• 
By Inductively Coupled Plaema 

In TCLP Leachate& 
Spectrometry 

t"1 
I... 

l,J 

SAMPLE No. 

Ag 
{mg/ I l 

... 
(mg/ 1) 

Ba 
(a,g/ 1) 

Cd 
(mg/I l 

Cr 
(n,g/ I l 

NI 
( ,ng/1 ) 

Pb 
lmw/ I) 

Se 
(mg/ I) 

5926 <.OS <.2 <.5 <.02 <. 1 <. I ". 2 <.3 

5927 <.OS <. 2 <.5 <.02 <. 1 <. I <.2 <,3 

59211 <.05 ~-2 <.5 <.02 <. 1 <. 1 <.2 <.3 

(2) 



VOL1029 

ANALYTICAL CHEMISTRY 
HRL 

GROUP 

eATCH ~ERIAL NUMBER, 
AEOUESTOR/FACILJTV: 
SAMPLE OESCRIPTIOH, 

TCLP VOLATILE ORGANICS ANALYSIS 
(EPA PROTOCOL) 

1029 
01ck Sewald/ Sparrows Point 
Coke Oven No6 11 & 12 Batteries - Quench 
Quench Water And Quench Water Makeup 

REPORT 

COMPOUNO 
(CONC, IN PPll) 

RCRA 
LIMIT 
IPPB) 

,s1i26 LK 

SAMPLE NO. 

,se21 LK 

eei.ZENE 500 <S.00 <5.00 

CARBON TETRACHLORIDE 500 <5.00 <S.00 

CHLOROFORM 6,000 <~.uu 18.8 

Pl 
I .....,.. 

CHLOFIOBENZENE 

1.2-0ICHLOROETHANE 

100,000 

500 

<5.00 

<5.00 

<5.00 

<5.00 

1,1-UICHLOROETHVLENE 700 <5.00 <S.00 

2 8UTANONE 200,000 <100.0 <100.0 

VINYL CHIORIDE 200 <10.00 <10.00 

TETRACHLOROETHYLENE 700 <5.00 <S.00 

TRICHLOROElHVLENE 500 <5.00 <5.00 

DATE SAMPLES SUBMITTED 
DATE OF ANALY$!S: 
DATE REPORTED: 
ANALVST(S): 

15928 LK 

<5.00 

<5.0U 

20.4 

<5.00 

<5.00 

<l:>.00 

<100.0 

<10.00 

<5.00 

<S.00 

9/27/91 
9/30/111 
10-14-91 
LMPollo~k 

(3) 



SV1029 

ANALYTICAL. CHEMISTRY GROUP 
HRL 

TCLP SEMIVOLATILE ORGANICS ANALYSIS REPORT 
(EPA PROTOCOL) 

AATCH SERIAL NUMBER: 1029 
REQUESTOR/FAClLlTV: 01ck Snweld / Sparro•s Point 
SAMPLE OFSCRIPT!ON: Coke DvAn No~ 11 and 17 Batteries - Quench 

Woter and Quench Water Makeup 

SAMPLE NO. 

RCRA #5926 LK #5927 L K 
COMPOuND LIMIT 
( r.ONr.. IN PPB) (PPB) 

'.1-Dl(HLORUBENZENE 7,500 <10.00 <l0.00 

2-METhVLPHEHO_ 200,000 45.9 -<10.00 
(O CRCSOL) 

3&4-METHVLPHENOL 2nn.non 58.9 <IQ.DO 
jY.8,P· CRESOL) 

HEXACHlOROETHANE 3.COO <10.00 <TO.DO 

NI TROBENZENE 2,0UU <10.00 <10.00 

HEXACHLOR08UlAD1ENE 500 <10.00 <10,00 

2,4,6 TR!CHLOROPHENOL 2,000 <In.no '< 10.00 

2.4.5-TAICHcOROPHENOL 400,000 <10.00 <10.00 

2,4-DJNJTROIOLV~NE 130 < 10. 00 <IQ.OD 

HEXACt ILOROtlC:NZ:CNt: 130 <10.00 <10.00 

100.000 <50.00 <50.00 

"VRIOJNE 5,000 <10.00 <10.DO 

OATf SAMPLES SIJBMITTEO : 
DATE(S) LlQUID-LlQUID EXTRACTION: 
DATE(S) OF ANALYSIS: 
DATE REPORTED: 
ANAi VST(S): 

I0'5928 L.K 

<10.00 

<10.00 

<10.U::l 

<10.00 

<10.00 

<I0.00 

<10.00 

~,o.oo 

<10.00 

,;lC.00 

<50.00 

<lC.00 

9/27/91 
10/ 1, 2 
10/08/91 
10-14-91 
UI" 



Jyl/tclphg 
10/07/91 
163\/102 

Analytical Chemistry Group 
Homer Research Labs 

TCLP MERCURY ANALYSIS REPORT 
( EPA Pro toco 1} 

Date Laachata Suhmittad: 9/27/91 Date Analyzed: 1D/4/91 

Batch Serial Number, 1029 Analyst: S. L.1 

Requester/Plant: Sewald/Sparrows Pt Reported by: J. v. L.lu~~ 

Sampla Description, Coke Oven No 11&12 Battarlaa Quench Watar 

Method: Determination of Mercury In TCLP Leachetea by Cold-Vapor Atomic Absorption Spectroscopy 

Hg 
Semple No. (ug/ I) 

59261k 

59271k < 5 

69281k < 5 

(5) 



EPA1029 
QC REQUIREMENTS/ HOLOlNG TIMES 

BATCI• SERIAL NO.: 1029 

5926 - ~928 Lk 

SAMPLE DESCRIPTION: Coke Oven Nos. 11 g 12 Ouencn Water ana Quench Water Makeup 

SAMPLING OAH: 9/26/91 

ANALYSES REQUESTED: Complete TCLP: Metals, Sem1volatl1A6, Volatiles 

ORIGINAL FJLtS STO~EO IN C-182 UNDER FILE NO: 1029 

SAMPLES ANALYZED IN ACCORDANCE WITH ALL EPA PROTOCOLS AS OUTLIN!D IN SW-846 AND INTERPRETED 
ALL EPA MANDATED OA/OC REQUIREMENTS WERE MET WITH THF EXCFPTION Of THOSE LISTED BELO~. kFV 
TIMES. ALL ADDITIONAL QC DATA JS AVAIi ABI ~ UPON REQuEST. 

METALS SEMIVOLATILES VOLAllLES 

DATE OF SAMPLE RECEIPT 9-27-91 9-27-91 9-27-91 

DAIE. OF lCLI' El\lHACIION NA NA NA 

t".I 
I ..... OATE OF Zf-<E EXTRACTION NA NA NA 

-..J 

DATE OF LICUID/LIOUIO NA 10/1, 2 NA 
EXTRACTION 

DATE oc ANALYSIS 10-07-91 10-08-91 9-30-91 

ANALYSl SL LMP LMP 

COMMtNTS/EXCEPTIONS: 

-- -·--· 

({_,) 

BY THE ANALYTICAL 
OATES An= LISTED 

Hg 

9-27-91 

N'I 

NA 

NA 

10-04-91 

SL 

CHEMISTRY GROUP. 
BELOW TO VCR!fY HOLDING 



- -

- -

BETHLEHEM STEEL CORPORATION 

HOMER RESEARCH LABORATORIES 

sETHIEHEt,i
ST EL 

Analytical Chemistry Group 

Bethlehem, PA 18016 

Test Report 

Client .Di~-~~kJ15Pa:geQWS fb,µ1" Receipt Date __qj II l_tJ.j___ 
Address .BR L________ Report Date _ _!j.P-_'i_j9j__ 
Serial No. _LQ2 3 ______ Reported By#~-
Material Q~ctwcdf!~_fr'a l:'.e-Up Wctk,- Title 1?£~~-5,L_ 

ti:- n ~ w 1 ). tca4.ler~ 
Page 1 Of --~ ___ 

B-18 
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ess/d•f /tcl'eQ/ I 1-02-90 
r IGtlR[ 2. t ClP ANAL YSl'.i ll[OUl SI fORM · · ANIII ¥1 I CI\I CIIEMI S IRY GROIII'. IIC SE ARr.ti 

EPA P1m1pcoL /~ 1/Cfi 
l'roJect Numher:lf&~'iD-'JIOOfr Oata Sllblnlttcd: . _q,11/q_/ . - Date Reported: 9/ol½ .. 1/. 
Aequestor l)icJ.~tu.@L Facll lly: ~~1!iL!J./<1/) &lltr~-~h~ No.: (i;_S~·.....1_?..._____ 
SO<Jr·ce and Oescr lpt Ion of 11as ta; Q.ierth Wa,kr aml ·111ale,<4' /J.Jairr 11-11 .,. 1.1.. 11xdl·~rtP~f~-
D.tle Sampled: 9/10/9/ sar1a1 No : ... ./.Q~-3. ..... 
Initial Rnquosl Reference: . 

llor·k Required (Cln;la determinations nondud): --~ 
Metals: Ag All 8a Cd er PD NI Se Hg ~-~~ 
Sa•l-volatlles: 2,4-dlnltrotoluene, hexachl0r00enzene haxachlorobutadlene hexachlorothane 

n I t robenzono pyridine 1,4-dlchlorobanzene o-cresol 
•-creaol ~..,., pentachtorophenol 2,4,5--trlchlorophenot 
2,4.6-trtchlorophenol (_~emi-voletll~ 

Vo lat Iles: benzene carbon tetrachloride chlorot>an.zene Chlororora 
1,2-dtchloroethano I, 1-dlcllloroethane t,1-olchloroethylene Hth~thvl~one 
tatrachloroethylena trtchlorethylene vinyl chloride c::::::::~nrvo I a I 11 ea___7 

QC Samples(Requtred): Unknown Materials: 

Lab. Ho. Descr tpt ton Lat>. No. Oescrtptton(IS character• ffl8M. I 

5~1Lt_/1)~.rr/5 Trip Blank .......... Eve-rich wo:uv - , , i" , d- & Hew-=-)_ 
t::3'6'1J LIL/Ol!~ffl Equipment Blank ~ tt -'-{? l.,.l:it;L> ii''
sii"°1LIL 

I ab use only: 
ltero Units 
Prep 3q
TCLP 0 
211S 0 

T~ICP - . -----·------Hg 
SVol 

'{Z.. 
uirVol 1/V

Tot eD
Submltter!I supply lnforaatlon lndlcolod by 
Other spaces reserved for lsboratory Use 
lllls ror11 IIUSt be submitted with aa11plas 

·---- ------------------

{ I ) 

mailto:l)icJ.~tu.@L


ml I lvl6'1 Analytical Cnemlatry Grgup 
Homer Research Lab& 

lCLP METALS ANALYSJS 
(EPA Protocol) 

RfPORl 

Data Leachate Submitted: 9111/81 Data Analy~ed: 9/19191 

Balch Sar le 1 Number, 

Requeater/Faclllty: 

10iJ 

0 Sewald/Sparrows Pt 

An~lyat(5): 

Reported b)': 

S. 

J. 

LI 

V. LI u91J:.. 
Sampla Oo,scrlptlgn, Cgka, Oven No.111.12 Batt11,·lea Ou11nch water 

Method: Oatarmlnatlon of Heavy 
By Inductively Coupled 

Mata la 
Plasma 

In TCLP laachataa 
Spac t rome t q, 

t,J 
I 

"'... 
SAMPLE No. 

Ag 
(a,g/1) 

Aa 
(mg/I) 

ea 
(mg/I) 

Cd 
(mg/1) 

Cr 
(n,g/1) 

NI 
(mg/I) 

Pb 
(mg/ 1) 

Sa 
(mij/l) 

!>887 <.05 <.2 -< .5 <.02 <. I <. I <.2 <.J 

5888 <.OS <C.2 <.S <.02 <e. I <e.1 <.2 <.3 

5889 <e.05 <.2 <.5 <.02 <. I <.1 <.2 <.3 

(2..) 



\IOI !023 

ANALYTICAL CIIEMISTRV GROlll' 
HRL 

ICLP VOIATIL~ ORGANICS ANAIYSIS REPORT 
( EPA PROrDCOL) 

BAIC~I SERIAL NU)IBER: 1023 
REQUtSIOR/fACILITY. u1ck sewala / Sparrow5 Point 
SAMPIE DESCRIPTION· Coku Ovun Nub II & 12 BatlerltiS - Quench 

Quench Water Anr1 Qur.nr:h W.1tor Makeup 

SAl-!PLC NU. 

RCRA //!JBS/ LI< N5888 LI< 
COMPOUND I IMIJ 
(CONC IN PPR) (PPR) 

HfNl~NE ~00 <5.00 <5.00 

CAl,(IUN IL IIUCIH ORIO[ 500 < !\ ()() <!:>.00 

CIILOIWf 11"M 1,. 000 <5 00 :27 5 

l'I 
CHLOllOIHNltNt 100.000 <5 00 <5 00' "'N 

I. :.!-OICIILOROEIHANE 500 <5.00 

I. I UltllLUPOCTIIYl UJC 700 ,5 00 •:5 .00 

2-BlHANONl 200.000 <100 0 <100 0 

VINYL CltLORJDE :>OO <10 co <10.00 

1£TRACIILOROfHWI f:NE ·100 <~.00 <5 00 

001ll I CIILOROC TIIYI fNE 500 <5.00 <5 

DATE SAMPLES SUBMIJl~O 
DATE OF ANALYSIS: 
DA TE REPORTED: 
ANALYST(S); 

9/ 11/91 
9/18/91 
9/24/91 
LMPol lock 

.,58R9 I K 

<:....oo 

<5 00 

30 5 

-;5 00 

<':>.00 

<5.00 

< 100 0 

<10.00 

<5.00 

<5.00 

(3) 



sv 10:IJ 

BATCH SERIAL NIJMBER: 
RfQU.STOR/fAClLITY: 
~AMPLE DCSCRIPTION: 

RCRA 
CUMPUUNO L r"'n 
fCONC. IN l'PB) tPPB) 

I. 4 Ul<.:ltLOR08[NltNE 7.500 

2- MC TltYLPtt(NOI 200,000 
(0-CIUSOL I 

JS 4 MCT 11V l PIICNOL ,00.000 
l'J ( MSl'-CIIESOL) 
...,t 
w HEXACIILUROC Tl IANC 3.000 

Nl TROBENZENE 2.000 

It[ UCHl OROBUT AO I ENt !,(JO 

i.4 ,6-TRJCftl OROPlt[NOI 2,000 

:2 .4. 5 TR I CIILOROf'HENOI 400,000 

:I .1-UINITROTOI.UENC 130 

HtXACHLORUllLNLLNL t:JO 

l'lNI AClll OllOPtlfNOI 100,000 

P'tlllOIN~ 5.000 

1023 
01ck 
Coke 
Water 

ANAi. VT ICAL. CHEMI STRV GROUP 
HRL 

lCIP SEMIVOLAIILE ORGANICS ANALYSIS 
HPA PROTOCOL) 

Sowald / Spdrrows Point 
Oven Nos II nnd 12 Battttrles - Quench 

and Quench Wuter Makeup 

SAMPLE NO. 

#5887 LK ¥5888 LK 

... to 00 .. ,o 00 

88 .3 <10 .00 

170 <10 .00 

< lO .00 <10 .00 

< 10 .00 <10 .00 

<10 00 -c10 00 

·=10 00 <10 00 

< to 00 <10 00 

<10 0[) < 10 00 

<10 ()() <10 00 

•-50 .00 -;~o ()0 

< IU 00 <10 00 

RlPORl 

DATE SAMPlES SUBMJTTEO : 9/ 11/91 
OAlE(S) 1 IQUI0-1 IQIJJO EHRACTION: 9/11,12 
OAIE(SI OF ANALYSIS: 9/16/91 
one REPORTED 9/24/91 
ANALYSl(S): LMI' 

"51189 LK 

<10 00 

<:10.00 

<10 00 

<10. 00 

<I0.00 

<10.00 

<10 00 

< 10 00 

< 10 00 

<10 00 

<50 00 

<10 00 

(4) 



Jyl/tclphg 
09/23/91 
163v102 

Analytical Chem1atry Group 
Homer Research Labs 

TCLP MERCURY ANALVSlS REPORT 
(EPA Protocol) 

Date Leachate Submitted: 9/11/91 Date Analyzed, 9/18/81 

Batch Sertal Number: 1023 Ana I ys t : S. L I 

Rtique&to,/Plant, 0 Sewald/Sparrows Pt Reported by: J. v. Liu~ 

Sample Deacrlptlon: Coke Oven No ll&IZ Batteries Quencn Water 

Method: Determination of Mercury tn TCLP leachata11 by Cold-Vapor Atomic Abeor-ptlon $pectroacopy 

Hg 
Se111Pl• No. (LJg/ I) 

58871k <. !', 

58881k < !, 

688Blk < 5 

(5) 



EPAREP997 
09/24/91 OC REQUIREMENTS/ HOLDING TIMES 

BATCH SERIAL NO.: 1023 

SAMPLE NOS. ; 5887 - 5889 Lk 

SAMPLE DESCRIPTION: Coke Ove" Nos. II & 12 Quench Weter end Quench Water Makeup 

SAMPLING DATE : 9/10/91 

ANALYSES REQUESTED: Complete TCLP: Metala, Sem1volat1las, Volet11es 

ORIGINAL FILES STORED IN C-182 UNDER FILE HO: 1023 

SAMVLES AHALV,EO IN ACCOROANCE WITH ALL EPA PROTOCOLS AS OUTLINED JN SW-846 AND INTERPRETED av THE ANALYTICAL CHEMISTRY GROUP. 
ALL EPA MANDATED QA/QC REQUIREMENTS WERE MET WITH THE EKCEPTlON OF THOSE LISTED BELOW. KEV OATES ARE LISTED BELOW TO VERIFY HOLDING 
TIMES. ALL AOOITIONAL QC DATA JS AVAILABLE UPON REQUEST. 

MtTALS SEMI VOLATILES VOLATILES tig 

DATE OF SAMPIE RECElr>T 9-11-91 9-11-91 9-11-91 e-1;-e1 

DAIi;. Ot lLLI' LXIHACllON NA NA NA NA 

l1l 
I 

I\) D•TE OF ZHE EXTRACTION NA NA NA NA..,, 

DATE OF LIOUID/L IOU 10 NA 9-11, 12 NA HA 
[IIIRACllON 

OUE OF ANALYSIS 9-19-91 9-16-91 9-18 91 9-19-91 

ANALVST SL L~1P LMP SL 

COMMENTS/EXCEPTIONS, 

----------------- -- - ···---·-··---------------··- -

( L,) 



BETHLEHEM STEEL CORPORATION 

HOMER RESEARCH LABORATORIES 

Analytical Chemistry Group 

Bethlehem, PA 18016 

Test Report 

Client ~e...O&s.,rg n____ Receipt Date .JJ.it/21..1 /li./.q1 _ 
f,f~L 

Address .i!l'U!WJll~..LC£n+.t I Report Date __1/.1iPj9.L___ 
Serial No. __ ~7______ Reported By ~~c;e_ 

CDIL-C~·~ n AJ,,.. 11 ;- ' d'" 

Material &..ti-tLJ.o..;.Q.v".!.~-~r Title ~!JP-.r___ 
Otd (rl.'U'U1 (MN(,. fl11]t£.,lf' 

Page 1 Of -~----

E-26 
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l'l 
I .... 

a, 

ess/dntf/tcreq/11-02-90 
f IGURE 2 TCLP ANALYSIS REQUEST fORN AN/II.VI ICllt C11EMl51RV GROii!>. R£SHRCII 

· 1f'tf ·'1:V-'ll~ EPA Pn71ocoL 
Project Nulnber: ------~ Submitted: .1ffl/9( Dale '(j/f/1./9/ ...Date Reported: 

Requ.,s tor: C.tDfjC- 0.SS(l10..--. _ ._ Fae II 11 v: Sp~ffijJJJ P/ Phone No. : X .l..Q',D _____ 

Source and Description of Wosto: Cck Ovoo No\ II fl J.L 8a/fe1,'e..~_QlA'Ull6 l»o.rp;"' q V(flCh Wc,11'1'" ~t'ct.Jf 
Daltt Sampled; 1jlo/9J Serial No.: ........... 7.... . 
Initial Request Reference: 

Wo,·k Required (Clrclo doterralnatlons neeaad): 

Metals: ag As Ba ca Cr Pb NI s.. Hg Gn ...;.~ 
S81at-volatlles: 2,4-dlnltrotoluene, hm<ach 1orobenzerwi t>e•achlorobutadtene ha><achlorothana 

nl trot>em:ene pyrldln• t,4-dlchlorobanzena o·crasol 
111·cre1101 d-cresol pentachlorophenol 2,4.~--trlch1orophanol 
2,4,6-trlchlorophenol •_!l ae,nl-volatll~ 

Vo lat I lea, benzene carbon tetrachlortde chlorobenzena chloroforra 
1.2-0lchloroathane 1.1-dlchloroethane 1, 1-dlchloroathylena INlhXI athrl ketone 
tetrachloroethylena trlchlorelhylene vinyl chlot·lde (!Ii volatl el!) 

QC San,ples(Reqvlradl: Ur•nown Materials: 

lab. No Description lab. No. Ueacr lpt Ion( 15 cha,-..ctera aa><. ) 

CfJ.].[{3, Trip Blank 9~'fT JQ__~Q\J(!'.)~ ~ll+1t/-:! <!Jl!end,, (µaTe:;e m~(.£1..P-J 
q9 7. ~!J Equipment Blank sr 11r Cote v ..c.-, ,.,, '° ,,,), QJ1?t1c.h 1,.,.lo)oz--

<.,p ec lc,r., 0),('Q 11 11 • ,~,.:l (Wrnc h wa;ke mQJ:.L-tJf' · .J-
Lat> use onlv: 

ltera Uni ts --·· ·---·------------------Prep :?li 
lCIP 0 
JIIS 0 
ICP 7'o
Hg siSVol N.:• --- ----· - ------------------

Tot 
Vol uJ" -
~ 

Sub•lttara supply Information Indicated by 
Other 11paca11 reserved for Laboratory Use. - ·-- -. ---------
This form 111ust be subtaltted with samples 

~,,vn/1?1~74rjt::l4 CJ<t7 
{hri )tlbtltititr; Mtil:wk.- tJ-/.)9 

£I) 

http:AN/II.VI


ml llv 164 Analyl1ca1 Chamlat1y Group 
Homer Research Lab& 

TCLP METALS ANALVSIS REPORT 
lEPA Protocol) 

Data Lanchata Submitted: 7/11/91 Date Analy~ad: 8/12/91 

Batch Serial Number: 997 Analyst (s), s. LI 

qaquaater/Facl11ty, Ossman/Sparrow• Pt Reportao by: J. v. Liu 

Sample Description: Coke Oven No. 11~12 Batteries Quench water 

Method: r>atermlnatlon of He11vv Metals In TCLP Leach11tes 
By Jndur.t1valy Coupled Plas11111 Spec t r111•et ry 

l'Q 
I Bg As 811 Cd Cr HI.., (mg/I) (mg/l) Cmg/1) (lftg/ I) (mg/I) ("'9/ l J 

IO SAMPL! No. 

5724 <.05 <.2 <.5 <.U2 ,(;.1 <. I 

6725 <.05 <.2 <.5 <.02 <. I <. 1 

5726 <.05 <. 2 <.5 <.02 <. I <. I 

{ 2.) 

Pb Sa 
(mg/I J (mg/ I) 

<.2 <.3 

<.2 <.3 

<.2 <.3 



VOL997 

BATCli SERlAL NUMBER: 
REOUESTOR/FACILITY: 
SAMPLE DESCRlPllDN: 

ANAL~TICAL CHfMISlRf GROUP 
HRL 

TCLP VOLATILE ORGANICS ANALYSIS REPORT 
(EPA PROTOCOL) 

997 
George Ossman/ Sparrows Point 
Coke Oven No& II & ll Battertes - Quench 
Quench Water And Qur.rir.h Water Makeup 

DATE SAMPLES SUBMITTED 
DATE OF ANALYSIS: 
DATE REPORTED; 
ANALYST(SI: 

8/14/91 
8/15/9i 
8/16/91 
I MPol tock 

SAMPLE HO. 

CDMPOUNU 
(CONC. IN PPBI 

RCRA 
t lMIT 
(PPB) 

#5724 LI< #5725 ll< #5726 LK 

BENltHl 500 <5 00 <5.00 <~ 00 

CARBON TEIRACHLORIDE 500 <5 00 <5.00 ,5 .00 

CHI ORotORM 6,000 1!1. 2 <5.00 23.9 

l'!I 
I... 

0 

Ctn ORUBENZENE 

1.2-0ICHIDROETHANE 

100,000 

600 

<!i.00 

-:s.oo 

<5.00 

~:~.00 

<5 00 

<5 00 

1, 1-DICHLOROFIHYLrN~ 700 ,s.oo <5.00 <S 00 

2-BUTANONE 200.000 .:100.0 <100.0 <100.0 

VINYL CftLURIOE 200 <!> .00 <5 .00 <5 00 

TtTRACHLOROE THYtENE 700 <5 .00 <5 00 <5 .00 

TRICHLOROETHYLENE 500 <5 .00 <5.00 <5 .00 

(3) 



SV997 

ANALYIICAL CHtMISJRV 
HRL 

GROUP 

BAICH SlRIAL NUMBER. 
RCOUESTOR/FACILITY: 
SAMPLE DESCRIPTION: 

TCLP SCMIVOLATJLE ORGANICS ANALYSIS 
( CPA PROTOCOL) 

997 
George Ossman/ Sparrows Potnt 
Coke Oven Nos 11 and 12 Battertes - ouencn 
water ana Ouencn Water Makeup 

RFPORT 

DATE SAMPLES 5UDMI1T[D ; 
OATE(Sl LIQUID LIQUID EXTRACTION. 
OATC(SI Of ANALYSIS: 
DAJE Rtl'URILO. 
ANALY5T(S): 

1/ 1 li'JI 
7/l5.1G, 17 
8/05/91 
8/ 16/91 

lMP 

SAMPLE NO. 

COMPOUND 
ICONC. IN PPB) 

llCRA 

LJMIT 
(PPB I 

MS724 LI< R5726 l K 

t • 4 -U I C>ll OJWBFNZ ENE 7,500 -·10 00 <10 00 <10 OU 

t'l 
I 

w .... 

2-Ml lfiVLPHt NIii 
IU-CRESOL) 

:J&4-METHYLPHENOL 
(M&P-CRESOL l 

110ACl1LOROE TltANE 

NI TRORFN7FrJE 

:.>00,000 

200.000 

3,000 

1.000 

,·10 

< 10 

<10 

<10 

00 

00 

00 

00 

24 8 

t>O '.l 

<10.00 

< 10 00 

< 10 00 

< 10 .00 

< 10 00 

<10 ()() 

HfXACHl OROBlJTAOl[NE 500 ' t() 00 <10 00 •:1() 00 

2.4.G-IRICHLOROPHFNOl :>,000 < 1() (JO <10 .00 < 10 .oo 

2.4.5-TRICHLOFlOl'HENOI. 400.000 < 10 00 <10 .00 , 10 00 

2,4 OINIIROIOLUtNt t:JO < 10 00 ,10 .00 ., to ()() 

HfXACHlOROBtNlFNt t:10 < 10 00 <10 00 ,; 10 co 

PfNJACHlOROPHENOL 100.000 ,so 00 <~O 00 •:50 00 

FVRIOINt 5,000 < 10. 00 <10 00 <10 00 

(4) 



J~ I/ tc 1phg 
08/14/91 
163vl02 

Analytlcal Che~lstry Group 
Homer Research Labs 

TCLP MERCURY 
IEPA 

ANALYSIS REPORT 
Protocol) 

Date leachate Sub•ltted: 7/11/91 Date Analyzed: 7/30/91 

"nalyst: s. LI 

Requester/Plant: Oaaman/Sparro-s Pt Reported by: J. v. Llu 

Sample De&crlption, Coke Oven No 11&12 Batterle~ Quench Water 

Method: Determination of Mercury In TClP lanchatas by Cold-Vapor Atomic Absorption Spectroscopy 

Sample No. 
Ilg 

(ug/1 l 

t'II 
I......, 

5724111 

672511< 

S72&1k 

< 5 

< IS 

< 5 

(5) 



EPAAEP997 
08/16/91 QC AEQlllREIIIIENTS / HOLDING llMFS 

BAfCH SERIAL NO 997 

SAMPLE NOS. : 6724 - 5726 Lk 

SAMPLE DESCRIPTION: Coke Oven Nos. 11 & 12 Quench water and Quench Water Makeup 

SAMPLING DA TE : 7/10/91, 8/13/91 

ANALYSES REQUESTED: Complete TCLP: Metals. Semlvolatlles, vo1at11es 

ORIGINAL FILES STORED IN C-182 UNDER FILE NO: 997 AND NOTEBOOK 129 

SAMPLES ANALYZtU IN ACCORDANCE WJTli ALL EPA PROIOCOLS AS OUILINED IN SW-846 AND INfERPREfED DY THE ANALYTICAL CHtMISTRV GROUP. 
ALL EPA MANDATED OA/OC REQUIREMENTS WERE MET WITH THE EXCEPTION Of THOSE LISTED BELOW KEY DAlfS ARE LISTED BELOW TD VERIFY HOLDING 
TIMES. All ADDIJIONAL QC DATA IS AVAILABLE UPON REQUEST. 

METALS SEMI VOLATILES VOLATILtS Hg 

DATE or SAMPLE RECEIPT 7-11-91 7-11-91 8-14-91 7-11-91 

OAfE or ICLP EXlRACTlON NA NA NA NA 

DAT£ OF ZHE EXTRACTION NA NA NA NAt'l 
I 

w 
w DATE or L IOUID/LlOUID NA 7- 15. 16. 17 NA NA 

EXTRACTION 

DATE OF ANALYSIS e-12-91 8 05-91 8-15-91 7-30-91 

ANALYST SL LMP LMI-' SL 

COMMEN, S/EXCEPT IONS &-~ M ~-s._191 du.t. fD ~~ 1Rnv ,fr vohtd~ tJfOZt-'~ Clnlf-y-~ · 

Pm ¥k~'1 fa l'b ~_:n.,,@t.. ../4.jUU=~ '% :wuDMiik vn'fY .say~~,, 

( t.) 



APPENDIX F 

Kress Bulletin• and Photographs of the KIDC Operation 

·Reproduced with permission of Kress Corporation, P. 0. Box 368, Brimfield, IL 61517. 
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Kress Corporation's innovative KlDC (Kress 
Indirect Dry Cooling) coke handling system is now in testing 
at one of America's leading steel plants. the Bethlehem Steel 
Corp. location at Sparrows Point. MD. The KIDC system 
controls pushing and quenching emissions. and is expected 
to improve coke quality and yield. The system plans 
include door ext.racting and cleaning as well as jamb 
cleaning. This then eliminates the need for traditional coke 
::-idc opcrallons. including conventional door machines. coke 
guides. quench cars. quench towers. breeze ponds 
and wharfs. Also replaced will be hoods. sheds and 
conventional dry quench systems. plus conventional door 
and jamb cleaning systems. icontinuedi 



-----

Other KlDC Advantages station. where the cooled coke is deposited 
into a hopper that is designed for 

In addition lO all the advantages gained emironmemal soundness. and onto the 
through elimination of pushing emissions conveyor system. The coke is then 
and conventional coke side operations. it is transported to the blast furnace. KIDC cycle 
anticipated that the KJDC will improve coke lime is designed to be appro.xirnately 8 : /2 
yield for a vartety of reasons: the coke cake mmutes and the entire cycle is planned With 
maintains its in-oven form as it enters the no operator involvement required, 
box, so it stays intact as 1t cools. The coke eliminating human error. 
ls cooled slowly, does not burn, and is not 
shocked by the common water quenching. For more information 
Laboratorv tests have sho'l'.'11 that KJDC
cooling in1proves coke quality. Find out how the KIDC svstem can work for 

your operation. For more information 
KIDC components and operation and details on current operations. contact 

us today. 
111c KIDC system includes a vehicle. a series 
oi boxes la single box will serve approXi 
malr.ly six ovens). a cooling rack with space 
for each box, and a receiving station. ,-·CO'lTA'.~ER 000P /~Tll'CVU~OE~ C ;;;c·.. j,.~CN 

' A.CTUATOfi - ov;;i. JOOR & JAMB ' __T ._T ='RI\ME <. F~'I 

/ ..,...._. 
Dunng the push, the box is sealed at the \ /_..- C:1...EA~Eq - HI\NJlEK 

jamb. and when the push is completed. a 
/ 

/ 

guillotine door closes and the box is 
automatically sealed. Water flows over the 
box at all Limes except when at the receiver 
station. Oven door leakage is expected to be 
reduced. since the door and jamb will be 
cleaned \\-ith the latest technology during 
each push. Door replacement is 
accomplished \\.1th an alignment system 
designed for accuracy :md reliability. 
FolloWing the push. the K.WC vehicle ', C:JNTA1'JER EXCHANG:;. 

transports the box to a cooling rack. An ".OL:I" 

adjacent cooled box is then loaded onto the 
.......J/.earner and transferred to the recei\,1ng 

MAI~ F"AME/ 

ALXlLI.A>i'f STAl.C•.: 
)l}MP ~::; I,"--

. :,TA '1011 / ') 

CA~"IIER ! - ~/'
AT OVEN __..J--- \ 

' ' '. --RF.CflV~G ' '· I ' - --- ~ 
C4f'~ ER 'iA'JOLING ,.fu t;C~E \ - -~,;;;;;,./// t-- - \.-----

CA'1R:CA ~~:,~'.~g~i:B:J ~ \\ ,_..L ~ f;li \:----, 
TF'AV::U~G ·:::i ~ -~ '\\ ni ,1_1!~ I 

COOLING RA:;-: ~- --- \~ \ ,.j; <'.a'.1 c..AA•FR ,,m,,- ·. ~i- ~ \\~ TILIED60Xl,~,en~"' ~-- I...-, f LJ\ \ DUMF :-IC;0/t r''~ /1;;!/-b ~---\ C.Ot<~ 

~, 1.· ~ .S-""' e- "UJ----- \ - ·ln1 - \ 
BA".TERY I,1~// -------\. 

~ .rrrrn·~ 1 ---~1,,fill""l ·111·· -----'./'/'·:.i,' 11 1·, f/ !,1./ I --
\ I l1iH;I /It!: · ------
\ 1,·1 1 i/, Fl- I1111 \________ IEKRESS COAPORA'TION1·

\ : · /tH/:1,/11/- -
1. //.I' IJ ;/ II 11·L'1 !/ · \ PO. Box 368 
't I iLJ:JLU-~I~ COC .. lr.G RAC~ ll•1rr• ~d. llhno,~ 515•7 US/I

L FOP "-'1,,,T?LE P~orn: (309) 446-339!; 
CQl,TAINE><5 TWX: 9'.C-65' -4290 FAX· (309i 446-952~ 

Av-..:ue OI! la i .:;nc-.r. 2 
K~!':SS CORPORATIC•; 1 • EJ Brussels. Be1g1vr 

19!!8 P~or.e: (021 C74-5213 fAX: :c2; 674-~2'.l7 

COP~ 

Al H ~nts Hese-veJ 

http:674-~2'.l7


!~!DC cai····.._ ~ t-' I li:.i::<J 
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Bacx of a RIDC b0x after acccpt:ng a ?Usr, w:t:1 tia.= :,tack ;9n:tc,J 

P-B 



K1DC box i:-. t:-avcl rr.oJI.' Le., c<..:ol1ng ra:k after ac,'lTt '"J .:1 ,,u,;11 
wilh fldL~ ~tacK ignited 
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KIDC :::ooi ir.c . , Stati;:;;i 

F-10 
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KIDC carrie-r di~cr.ar,J1ng c., .. , ·.1,t:, ~t;.: ,.:ce·._,,,, ;;t.;r1,:.;n 

w1t;. al.lx:11ary rece1vt.·t s:. ... ~t ... 1 ::;,r~_c'..J!J 1r1 :lie :vtt'Jt-.uf:t.l 
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