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BLAST FURNACE
GRANULATED COAL INJECTION
RESULTS WITH HIGHER ASH COAL

INTRODUCTION

This report describes the second coal trial test conducted with the Blast Furnace Granular
Coal Injection System at Bethlehem Steel Corporation’s Burns Harbor Plant. This
demonstration project is divided into three phases:

Phase I - Design
Phase II - Construction
Phase II - Operation

The design phase was conducted in 1991-1993. Construction of the facility began in August
1993 and was completed in late 1994. The coal injection facility began operating in January
1995 and Phase III began in November 1995.

A base period was established for C furnace in October 1996 to be used as a comparison
period for the analysis of the operation during subsequent coal trials.

BACKGROUND

The granulated coal injection facility at the Bums Harbor Plant began operation in January
1995. Coal injection began on D furnace in mid-December 1994, primarily to test the coal
grinding and preparation circuits. Significant operations began January 19, 1995 when coal
was injected through four tuyeres at a total rate of 20 pounds/NTHM. Coal injection was
initiated on C furnace on February 9, 1995 using four tmyeres at an overall rate of

25 pounds/NTHM. The remaining 24 tuyeres used natural gas injection at the same time.
These conditions were maintained throughout February and March. Complete coal injection
began on D furnace in April 1995 and on C in June 1995. Since that time an operational
learning curve and the development of efficient operating practices with the granulated coal
facility were completed. Currently, the coal injection rate on C furnace is about 270
pounds/NTHM and 200 pounds/NTHM on D furnace.

During the start of coal injection, the high volatile Sydney coal, was used on both furnaces
for eight months. Subsequently, six different low volatile coal types were used on both
furnaces for seven months. The low volatile coals performed well and led to the use of
Virginia Pocahontas as the standard coal during 1996 and 1997.



The objective of the overall test program is to determine the effect of coal grind and coal type
on blast furnace performance. The current trial was conducted to quantify the effect that ash
content of the coal has on the blast furnace operation and the process economics.

BLAST FURNACE OPERATIONS

The Burns Harbor C furnace has been designated as the granulated coal test facility due, in
large part, to the physical improvements made to the furnace during the 1994 reline. The
furnace was enlarged slightly and the refractory cooling system was upgraded to a high
density plate cooling configuration in the furnace stack region. This high density cooling was
specifically designed to withstand the rigors of high coal injection rates and to provide for
increased production capability.

Immediately prior to the higher ash trial period the operation was characterized by high
production levels and a steady state for the major operating variables. During 1997 the
operation has been run to achieve maximum furnace production rates. This is unlike most of
1996 when the primary focus was to maximize coal injection levels and achieve low furnace
coke rates.

The trial began on May 28, 1997 and concluded June 23, 1997. The trial period is compared
to three previous operating periods: a pre-trial period from May 1 - May 27, 1997, the
October 1996 base period and a previously conducted study of coke replacement
characteristics of low volatile coal is compared to this trial.

The important furnace operating conditions that are indicative of overall furnace performance
were documented during the trial and compared to the three periods indicated above. In
addition, extensive environmental stream testing of the closed water and gas cleaning systems,
furnace refractory temperatures and furnace thermal loads are presented.

FURNACE TRIAL OPERATING CONDITIONS

Trial Coal Selection:

During the entire year of 1996 the injection coal used on both furnaces was the low volatile,
high carbon content Buchanan/Virginia Pocahontas. The coal is designated by two names

based on two different mine sites and the point of shipment to the plant. However, both coals
are from the same seam and are very similar chemically.



The typical analysis of Virginia Pocahontas in October 1996 and the Buchanan coal used on
the fumaces immediately prior to the trial period is shown in Table 1. For a trial that would
assess ash content only, it was important to use a coal that varies only in ash so that there
would be no confounding issues such as sulfur content or large differences in volatile matter.
To achieve this the supplier of the Buchanan coal suggested that ash content could be
increased at the mine site cleaning station if one of the usual coal cleaning steps was
eliminated. Trials were run at the mine and subsequent coal analysis confirmed that the ash
content could be increased with this method. The average analysis of the four train trial coal
is also shown on Table 1. The trial coal is 2.4% higher in ash than the coal used for the
October 1996 base and is 3.0% higher in ash than the coal used during the furnace period
immediately prior to the trial. As demonstrated on Table 1, the three operating periods use
coal that is significantly different only in ash content.

Also shown in Table 1 is the average size distribution of the final injection product coal
during the trial period. The average size distribution satisfies the definition of granular coal;
100% 1s -4 Mesh, 98% is -7 Mesh and less than 30% is -200 Mesh.

C Furnace Operations:

The primary concern of the furnace operators, both before and during a blast furnace trial, is
to maintain a consistent operation so that a valid comparative analysis of the trial variable can
be made. Table 2 shows the operating results for the higher ash trial period on C furnace and
the two operating periods that are used to make the comparative analysis.

Each of these periods is operationally similar: the amount of injected coal used during each
period is about the same; the general blast conditions during the periods are comparable; the
wind rates only vary from 135,370 SCFM to 137,000 SCFM; and blast pressure, top pressure
and moisture additions are comparable.

General Trial Observations:

There were several operating variables that were of concern and were closely observed by the
operators during the trial . Several of these parameters could have adversely affected furnace
performance with the use of the high ash coal. However, the trial period confirmed that high
coal ash, at the injection rate used, did not hinder furnace performance. This finding is based
on data in Table 2 which shows the following:



1. Furnace permeability was not changed and a greater percentage of ash in the
raceway did not have a deleterious effect.

2. Furnace blast pressure and wind volume were maintained at the base conditions
during the trial.

3. Furnace production rates were up as delay periods declined during the trial.

4. Hot metal silicon and sulfur content and variability were comparable during all
three periods

The primary change in the operation, as expected, was the increase in the blast furnace slag
volume. The 461 pounds/NTHM slag volume during the trial is significantly higher than the
448 pounds/NTHM slag volume during the May 1 - May 27, 1997 period and the 424
pounds/NTHM during the October 1996 period. The general conclusion is that higher ash
content in the injected coal can be adjusted for by the furnace operators and does not
adversely affect overall furnace operations.

Furnace Coke Rate Results:

The primary reason for this coal trial was to determine the coke rate penalty to the blast
furnace that results from the use of higher ash injection coal. In order to assess the
comparative furnace coke rate during a trial, all of the blast furnace variables that affect the
furnace coke rate that are different from the base must be adjusted for by using coke
correction factors. The only variables that are not corrected or adjusted are those affected by
the operating variable that is being assessed. After all of the operational coke differences
between the base period and the trial period are accounted for, the remaining coke is
attributed to the variable being studied. Since the higher ash coal causes an increase in the
furnace slag volume and does contribute to higher furnace coke usage, we have not adjusted
the coke for changes in the slag volume.

Three comparisons, using the above logic, were made to validate and substantiate the results
of this trial. The high ash trial results were compared to the period immediately prior to the
trial; the previously documented base period resuits from October 1996; and a previously
completed study on the coke replacement characteristics of low volatile coals. The latter
study was conducted using Burns Harbor C and D monthly average operating data for 1996
with low volatile coal. The detailed study was reported and documented in the 1996 Annual
Report to DOE on the Blast Furnace Granuilar Coal Injection Project.”



The results of the first comparison are shown in Table 3. The higher ash trial data has been
adjusted to the comparison base period from May 1 - May 27,1997. The largest amount of
coke that is adjusted for this comparison is seven pound which is attributable to the difference
in the amount of injected coal between the periods. The conclusion from this table is that a
three per cent increase in the injected coal ash causes a nine pound per NTHM increase in the
furnace coke rate. This is the amount of carbon from the coke that is required on the furnace
to replace the lower amount of carbon in the higher ash injected coal.

The values from the second comparative period are shown in Table 4. As with the previous
analysis, only small adjustments are required to establish the overall corrected coke rate. This
comparison substantiates the first results. The 2.4 per cent increase in coal ash from the
October 1996 base period to the trial period results in a coke penalty of eight pounds per
NTHM.

In Figure 1, the coal injection and furnace coke rates for the trial are compared with those on
both C and D furnace during 1996. There was a coke rate increase on C furnace during the
trial period at the coal and coke rates shown. The coke rate adjustments which include the
trial data in this figure are documented in Table 5.

The blast furnace sulfur balance for the trial period is shown in Table 6. There is good
closure for the sulfur input and output.

ENVIRONMENTAL TEST RESULTS
Gaseous Streams:

During the trial period three gas samples were obtained from the C furmnace and analyzed by
Mostardi Platt Associates, Inc. The results of the gas sampling are presented in Appendix 1.
The sulfur reported in the gas samples were also used to complete the sulfur balance shown

in Table 6.

Gas samples taken from the previous base trial period, October 1996, are very comparable to
these results. As reported previously, the sulfur in the blast furnace gas was 3.1 grains/100
scf. During this trial the value was 2.5 grains/100 scf.



Wastewater Monitoring:

During the trial, monitoring of the Division’s treated process water effluent (Monitoring
Station 011) and the Division’s combined effluent was conducted in accordance with the
NPDES permit. In addition, internal monitoring of the Blast Furnace Recirculating Water
System was performed weekly. All monitoring results at Station 011 and Outfall 001 were
within the applicable limitations and/or expected ranges. There were no adverse affects on
the Division’s wastewater system that could be attributed to the granulated coal system during
the month. Appendix 2 shows the monitoring results for the month.

FURNACE THERMAL CONDITIONS

The C furnace is equipped with a Thermal Monitor System consisting of two components:
eight thermocouples embedded in the furnace refractory at each of four fumnace elevations and
an extensive system of thermocouples in the discharge water cooling system at five furnace
elevations. The heat loss in the furnace is calculated for the various elevations from the
water system thermocouples.

The inwall refractory temperatures for C furnace are shown from September 1996 through the
trial period in Figure 2. The refractory temperatures at several elevations have not changed
significantly during this time. Several elevations decreased slightly from higher values
measured during February and March 1997.

The thermal load values, the calculated heat loss in BTU/HR/FT?, were practically unchanged
during the trial as compared to the three previous months of operation. Figure 3 shows the
thermatl load values from September 1996 through the high ash trial period.

During the trial period the operating personnel were running the C fumace for high
productivity. Figure 4 shows the comparison between furnace coke rates during times when
fuel rates were the primary concern, June 1996 - January 1997, and periods when high
production is the goal. Although the injected coal rates are similar during both times, furnace
coke rates are noticeably higher during the period when high productivity was desired. The
primary conclusion from this chart is that, although higher ash coal requires more furnace
coke, it does not have an adverse effect on production levels.



CONCLUSIONS

This coal trial demonstrated some important blast furnace operating considerations when using
a high ash coal:

There is a coke rate disadvantage of three pounds per NTHM for each one per cent
increase of ash in the injection coal at an injection rate of 260 pounds per NTHM.

Higher ash coal had no adverse effect on the furnace permeability.

The productivity of the furnace was unaffected by the three percent increase in
coal ash at the injection rate of 260 pounds per NTHM.

Hot metal quality was unaffected by the increased ash content of the injection coal.



Coal

Volatile Matter, %
Sulfur, %
Ash, %

Ultimate Analysis, %
Carbon
Oxygen
Hydrogen
Nitrogen
Chilorine

Total Moisture, %
GHV, 8TUAD (dry)

Ash Analysis, %
Sio2
Al203
CaC
MgO

TABLE 1

INJECTION COAL ANALYSIS

BURNS HARBOR HIGH ASH COAL TRIAL

Va. Pocahontas

October 1996

18.00
.78
5.30

87.10
1.23
4.20
1.21
.170
5.30

14974

41.50

23.58

7.36
1.69

+4 Mesh

-4 Mesh

-8 Mesh

-16 Mesh

-30 Mesh

-50 Mesh

-100 Mesh

-200 Mesh

-325 Mesh
TOTAL

C FURNACE PRODUCT COAL SIZING
May 28 - June 23, 1997

+8 Mesh

+16 Mesh

+30 Mesh

+50 Mesh

+100 Mesh

+200 Mesh

+325 Mesh

Buchanan
6 Train Average Prior to Trial

19.79
.82
4.72

87.04
1.94
4.27
1.21
.140

6.77

15086

32.39

22.76

10.10
2.05

High Ash Buchanan
4 Train Trial Average

18.75
.75
7.70

84.32
2.24
3.88
1.12
.120

6.46
14425
41.69
23.33

8.27
1.75

MEAN % S.D. %
0 -
.3 .2
1.8 .8

7.4 2.5
156.1 1.5
27.0 3.1
34.0 3.1
13.86 3.0

.8 4
100.0



Prod, NTHM/d Rep

Delays, Min/d

Coke Rate, Ibs/NTHM

Nat. Gas Rate, |bs/NTHM
Inj. Coal Rate, Ibs/NTHM
Total Fuel Rate, Ibs/NTHM

Burden %:
Sinter
Pellets
Misc.

BOF Slag lbs/NTHM

Blast Conditions:

Dry Air, SCFM

Blast Pressure, psig

Permeability

Oxygen in Wind, %

Temp, F

Moist. Grs/SCF
Flame Temp, F

Top Temp, F

Top Press, psig

Coke:
H20, %

Hot Metal, %:
Siiicon
Standard Dev.
Sulfur

Standard Dev.

Phos.
Mn.
Temp., F

Slag, %:
Si02
Al203
Ca0
MgO
Mn
Sul

B/A
B/S

Volume, tbs/NTHM

BURNS HARBOR C FURNACE
SUMMARY OF OPERATIONS

HIGH ASH TEST

May 28 - June 23, 1997

7437
23

674
5.0
262
940

34.9
64.9
2
o

135,370
38.3
1.23
28.6

2012
20.7

3953
199

16.6

5.0

.49
.097
.035
.012
.073
.46

2733

36.21
9.91
39.40
11.32
.45
1.40
1.10
1.40
4861

TABLE 2

LOW ASH BASE

May 1 - May 27, 1997

7207
55

673
0
269
942

27.0
72.8
.2
53

135,683
38.2
1.25
28.5

2046
20.4

4002
185
17.0

4.9

.51
116
.040
.015
.069

.42

2741

36.08
9.43

38.86
12.03

.42

1.45
1.12
1.41
448

PREVIOUS BASE

October 1996

6943
71

661
0
264
§25

35.8
63.8

137,000
38.8
1.19
27.3
2067
19.8
3841
226
16.9

5.0

.50
128
.040
.014
.072
.43
2734

36.54
9.63
39.03
11.62
.46
1.39
1.10
1.39
424



TABLE 3

BURNS HARBOR C FURNACE ADJUSTED COKE RATE COMPARISON

BASE
Coke Correction Variables: 5/1/97 - 5/27/97
Natural Gas, bs/NTHM 0]
Coke Correction, Ibs coke
Injected Coal, lbs/NTHM 269
Coke Correction, Ibs coke
Burden:
Pellets, % 72.8
Coke Correction, Ibs coke
Sinter,% 27.0
Coke Correction, Ibs coke
Wind Volume, SCFM 135,683
Coke Correction, Ibs coke
Added Moisture, Grs./SCFM Wind 20.4
Coke Correction, Ibs coke
Iron Silicon Content, % .51
Coke Correction, Ibs coke
Iron Sulfur Content, % .040
Coke Correction, Ibs coke
iron Manganese Content, % 42
Coke Correction, Ibs coke
Coke Ash, % 7.70
Coke Correction, Ibs coke
Blast Temperature, F 2046
Coke Correction, Ibs coke
TOTAL COKE CORRECTIONS: Ibs. coke BASE
Reported Furnace Coke Rate,lbs/NTHM 673

Corrected Furnace Coke Rate,lbs/NTHM

Coke Rate Difference from the BASE

HIGH ASH TRIAL
5/28/97 - 6/23/37

5.0
+6.0

262
-7.0
64.9

+6.3

34.9
+6.3

135,370
+.3

20.7
-.9

49
+2.0

.035
-2.5

.46
-1.0

7.50
+4.0

2012
-5.1

+8.4

674

682

+ 9 Pounds of Coke/NTHM



TABLE 4

BURNS HARBOR C FURNACE ADJUSTED COKE RATE COMPARISON

Coke Correction Variables:

Natural Gas, Ibs/NTHM
Coke Correction, Ibs coke

Injected Coal, Ibs/NTHM
Coke Correction, I1bs coke

Burden:
Peliets, %
Coke Correction, Ibs coke

Sinter,%
Coke Correction, Ibs coke

Wind Volume, SCFM
Coke Correction, Ibs coke

Added Moisture, Grs./SCFM Wind
Coke Correction, Ibs coke

fron Silicon Content, %
Coke Correction, Ibs coke

iron Sulfur Content, %
Coke Correction, Ibs coke

Iron Manganese Content, %
Coke Correction, Ibs coke

Coke Ash, %
Coke Correction, Ibs coke

Blast Temperature, F
Coke Correction, Ibs coke

TOTAL COKE CORRECTIONS: Ibs. coke
Reported Furnace Coke Rate,lbs/NTHM
Corrected Fumace Coke Rate,lbs/NTHM

Coke Rate Difference from the BASE

BASE HIGH ASH TRIAL
October 19896 5/28/97 - 6/23/97
0 5.0

+6.0
264 262
-2.0
63.8 64.9
-9
35.9 34.9
-8
137,000 135,370
+1.7
19.8 20.7
-2.6
.50 .49
+1.0
.040 .035
2.5
.43 46
-.8
7.70 7.50
+4.0
2067 2012
-8.3
BASE -5.2
661 674
669

+ 8 Pounds of Coke/NTHM



TABLE 5

BURNS HARBOR C FURNACE ADJUSTED COKE RATE COMPARISON

Coke Correction Variables:

Natura! Gas, Ibs/NTHM
Coke Correction, Ibs coke

Injected Coal, Ibs/NTHM
Coke Correction, [bs coke

Burden:
Pellets, %
Coke Correction, lbs coke

Sinter,%
Coke Correction, Ibs coke

Wind Volume, SCFM
Coke Correction, Ibs coke

Added Moisture, Grs./SCFM Wind

Coke Correction, |bs coke

Iron Silicon Content, %
Coke Correction, Ibs coke

Iron Suifur Content, %
Coke Correction, |bs coke

Iron Manganese Content, %
Coke Correction, Ibs coke

Coke Ash, %
Coke Correction, Ibs coke

Blast Temperature, F
Coke Caorrection, Ibs coke

TOTAL COKE CORRECTIONS: Ibs. coke

BASE
FEBRUARY 1996

1.0

253

67.7

32.1

145,300

14.0

.43

.044

.43

7.60

2075

BASE

Reported Furmace Coke Rate, |bs/NTHM

Corrected Furnace Coke Rate, Ibs/NTHM

HIGH ASH TRIAL
5/28/97 - 6/23/97

4.0
+4.8

262
+9.0
64.9

+2.2

34.9
+2.2

135,370
+10.4

20.7
-19.4

.48
-6.0

.035
-4.5

.46
-.8

7.50
+2.0

2012
-9.4

674

664



TABLE 6

BURNS HARBOR C FURNACE SULFUR BALANCE

HIGH ASH COAL TRIAL
SULFUR INPUT: 5/28-6/23/97 SULFUR OUTPUT:
Material; Material;
Furnace Coke, Sulfur Analysis T1% Blast Furnace Slag, Sulfur Analysis
Tons Coke Used 70,461 Total Tons Produced
Tons Sulfur In 500.3 Tons Sulfur Out
injected Coal,Sulfur Analysis T5% Blast Furnace iron,Sulfur Analysis
Tons Coal Used 26,272 Total Tons Produced
Tons Sulfur In 197.0 Tons Sulfur Out
Sinter, Sulfur Analysis .02% Flue Dust,Sulfur Analysis
Tons Sinter Used 111,485 Total Tons Produced
Tons Suffur In 22.3 Tons Sulfur Out
Pellets,Sulfur Analysis .01% Filter Cake,Sulfur Analysis
Tons Pellets Used 206,998 Total Tons Produced
Tons Sulfur in ‘ 20.7 Tons Sulfur Qut
Scrap,Sulfur Analysis 13% Top Gas, Sulfur Content
Tons Scrap Used 2,183 Total Gas Produced, MMCF
Tens Sulfur in 2.8 Tons Sulfur Out
TOTAL TONS of SULFUR IN: 743.1 TOTAL TONS of SULFUR OUT:

SULFUR OUT/SULFURIN

5/28-6/23/97

1.40%
46,284
648.0

.035%
200,799
70.3

34%
893
3.0

.38%
2533
9.6
2.5grs/100SCF
100,125
17.8
748.8

1.007



Adjusted coke rate - Ibs/NTHM

FIGURE 1

BURNS HARBOR C & D FURNACE - ADJUSTED COKE RATE
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FIGURE 2

BURNS HARBOR C FURNACE - INWALL REFRACTORY TEMPERATURES
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FIGURE 3

BURNS HARBOR C FURNACE THERMAL LOADS
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Blast Furnace Granulated Coal Injection
Environmental Monitoring Report

Appendix 1 - Gaseous Stream Testing Results



R . 945 Oaklawn Avenue
A Full-Service Elmhurst, Ninois 60126-1012
Envirgnmental Consuiting Phone 630-983-9000
Company Facsimile 630-993-9017

& Mostardi Platt

GAS ANALYSIS STUDY
Performed For
BETHLEHEM STEEL CORPORATION
At The
Burns Harbor Works
Blast Furnace C
Burns Harbor, Indiana
June 12, 17 and 18, 1997
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© Copyright 1997 T
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Bethlehem Steel

C-Blast Furnace

Gas Test Results
Burns Harbor, Indiana

Total Sulfur Content
Date | Time |Hydrogem| €O, | ©, |poouyod

Sampled | Sampled | (nol %) | (mol %) | @0l %) | (mol %) |(opms)| as gr/100 sch
06/12/97 | 1045 | 5.0 | 243 | 060 | 264 | 310 1.9
06/12/97 | 1230 | 529 | 250 | 060 | 256 | 363 23
06/12/97 | 1330 | 4981 | 249 | 059 | 266 | 368 23
06/17/97 | 0830 | 664 | 23.6 | 060 | 255 | 84.0 53
0617/97 | 1050 | 668 | 236 | 0.64 | 255 | 36.6 23
0617/97 | 1230 | 68 | 237 | 060 | 253 | 411 2.6
06/18/97 | 0820 | 48 | 247 | 061 | 257 | 300 1.9
06/18/97 | 1005 | 503 | 246 | 061 | 256 | 314 2.0
06/18/97 | 1210 | 492 | 246 | 061 | 260 | 300 1.9

Lab sheets are attached.

Mostardi Plan Proiect 72418 and 72521 1 © Mostardi-Platt Associates, Inc.



Project Summary

72418 = v\, 1567
BETHLEHEM STEEL
BURNS HARBOR, IN

SBE

Project Sample Sample Point
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72418 001 C-BLAST FURN.
72418 001 C-BLAST FURN.
72418 002 C-BLAST FURN.
72418 002 C-BLAST FURN.
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72418 003 C-BLAST FURN.
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Project Summary

72521

BETHLEHEM STEEL
*C’ BLAST FURNACE
EAP
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IGT o of Gas Technology

Anzlytical Report

Major Component Gas Ansiysis By Gas Chromatography

Client Name: Mostardi-Platt Associstes
1GT Sample Number: 5712431

Sample Description: 72418-001 T + | bfivfat
Date Analyzed: 20-Jun-97 Analyst: AGJ]
Component Mel% Det Limit  Waight %
Heliom ND Q001% ND
Hydrogen L% 0.04% 34%
Carboa Diaxide 143% 0.3% 34.9%
Ethcas 0.00%
. Ethuee 0.03%
Oxypen/ Argon L% 0.03% 0.64%
Nerogen O46% 0.5% 39.9%
Methane 0.03%
Carbon Monoxide 64% 0LO% 142%
Etryne 0.007%
Propens 0.002%
Propenc 0.002%
Propadisoe 0.002%
Propyne 0.002%
*Butane 0.002%
-Butane 0.007%
1-Batene 0.002%
FButene 0.002%
Trasw-2-Butenc 0.002%
Cin-2-Butene 0.002%
L3}-Bundiens 0.002%
" meo-Pantane 0.001%
HPentme 0.002%
o-Pentune 0.002%
Peotencs 0.002%
Fexae Pha 0L002%
Hydrogen Sulfide 0.0001%
Carbouyl Soifide .0831% 0.0001% L0061%
Unidemtifind 0.001%
Water ND 0.001% ND
Townd 108.0%, 108.8%
Calculatod Reni Gas Properties per ASTM D3533-91
Temp. CF o -
Press. (piay= 146% uwn
Compressdisity Facor [z} = 0.99902 059902
Redative Deasity = 10571 L0571
Grom HV (DRY) = 1022 102.5
Grom HV (SAT.) = 100.4 100.7
Wabbe Index = 9.4 9.6
Net HY (Dry) = 9.7 9.0
NetHV (Sat) = 97.0 972

Notas: All blank vahses arv; below detection st

Instinuze of Gat Technology 1700 South Mt. Prospect Rd.  Dea Plaines, I 60018

ND - Not Detormined

&nm7
IGT Log # : 9T12431.XLS



6/23/97

l G T Analytical Report
Institute of Gas Technology IGT Log #: 971243 1.XLS

TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: j-Platt
IGT Sample Number: 9712431
Sample Description: 72418001 T=+ ! &f3fe7
Date Apalyzed: 20-jun-97
Analyst: AGJ
Component Name PPMV Compounent Name PPMV
Hydrbgen Sulfide Thiophene
Sulfur Dioxide C1-Thiopbenes
Carbonyl Sulfide 3 C2-Thiopbenes
Carboa Disulfide C3-Thiophenes
Methyl Mercaptan Benzothiophene
Ethyl Mercaptan C1-Benzothiophenes
i-Propyl Mercaptan C2-Benzothiophenes
n-Propyl Mercaptan
t-Butyl Mercaptan Thiophane
Dimethyl Sulfide Individual Unidentified
Methyl Ethyl Sulfide Sulfur Compounds
Diethyl Sulfide (all as monosulfides)
Di-i-Butyl Sulfide
Dimethyl Disulfide
Methyl Ethyl Disulfide
Methyl i-Propyl Disulfide
Diethyl Disulfide
Methyf a-Propyl Disulfide
Methy! t-Butyl Disulfide
Ethyl i-Propy! Disuifide
Ethyl n-Propyl Disulfide
Ethyl t-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl a-Propyl Disulfide Total Identified: 31.0
Di-n-Propyl Disulfide
i-Propyl t-Buty] Disulfide Total Sulfur Content
n-Propyl t-Butyl Disuifide As PPMV L0
Di+-Butyl Disulfide As Grains/100 SCF 1.9
Dimethyl Trisulfide
Dicthyl Trisulfide
Di-t-Butyl Trisulfide
Notes: Component Detection Limit
| ppav for Hydrogen Sulfide

0.2 ppmv for all other compounds per sulfur
All blank values are below detection himit

Institute of Gas Technology 1700 South Mt Prospect Rd. Des Plaines, [ 60018



I GT Institute of Gas Technology

Analytical Report

Major Component Gas Analysis By Gas Churomatography

Client Name: Mastardi-Platt Associates
IGT Sample Number: 9712432

Sample Description: 72418002

Tk v &) e

Date Analyzed: 20-Jun-97 Anslyst: AGJ
Component Mol%  Det Limit  Waight %
Holiuam ND 0.001% ND
Hydrogea 5.39% 0.04% 035%
Carbon Diaxide 15.8% 0.03% LS )
Ethene 0.03%

» Ethane 0a3%
Oxygen/ Argon L% 0.00% 0L.64%
Nitrogen 40.5% 0.00% 39.8%
Methane 0.03%
Caron Monaxide 5.6% 0.03% 4%
Edvyne 0.002%
Propme 0.002%
Propenc Q.002%
Propadienc 0.002%
Propyne 0.002%
FButme 0.007%
o-Bucane 0.002%
1-Bugene 0.002%
»Butene 0.002%
Trace-2-Buleoe 0.002%
Cia-2-Busenc 0,002%
1 ¥-Butadienc 0.002%
peo-Pentane 2.001%
Pentane S.002%
o-Peatanc 0.002%
Peniencs 0.002%
Hexane Phu 0.002%
Hyvrogen Sulfide 0.8003% 0.0001% L00%
Carbonyl Sulfide =M013% 0.0001% LMEE%
Unidentifiod 0.001%
W ND 0.001% ND
Total 100.4% 100.0%
Calcuinted Reul Gas Properties por ASTM D3553-91
" Tomp. (T .0 s
Pros. (pain)y= 14696 uwn
Compresibilicy Factor 7] = 0.99900 0.99900
Relative Demsity = 1.0891 L0391
G HV (DRY) = 100.2 100.3
Grom HV (SAT.) = ”n.s 97
‘Wobbe Index = 974 1.6
Net HY (Dry) = 96.6 %9
Net HV (Sak) = 950 952

Notes: Al blmk values are below detection Bmit

Instinge of Gas Technology 1700 South Mt, Prospect R4 Des Piaimes, [ 50013

ND - Not Deserexined

297
IGT Log # : 9712432.XLs



I G T Institute of Gas Technolo

Analytical Report
gy

6/23/97
IGT Log #:9712432.X18

TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Plstt Assocjates
IGT Sample Number: 9712432
Sample Description: 72418002 Tw+ 2+ b/iv)eg
Date Analyzed: 20-Jun-97

Analyst: AGJ
Component Name PPMV Component Name PPMYV
Hydrbgen Suifide 33 Thiophene
Sulfur Dioxide C1-Thiophenes
Carbonyl Sulfide 33 C2-Thiophenes
Carbon Disulfide C3-Thiophepes
Methy! Mercaptan Benzothiophene
Ethyl Mercaptan C1-Benzothiophenes
1-Propyl Mercaptan C2-Benzothiopbenes
n-Propyl Mercaptan
t-Butyl Mercaptan Thiophane
Dimethy! Sulfide Individual Unidentified
Methyl Ethyl Sulfide Sulfix Cosnpounds.
Diethyl Suifide (all as monosulfides)
Di-t-Butyl Sulfide
Dimethyl Disulfide
Methyl Ethy! Disulfide
Methyl i-Propyl Disulfide
Diethyl Disulfide
Methyl n-Propyl Disulfide
Methy] t-Butyl Disulfide
Ethyl i-Propyl Disulfide
Ethyl n-Propyl Disulfide
Ethyl t-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl n-Propyl Disulfide Total Identified: 363
Di-n-Propyl Disulfide
i-Propyl t-Butyl Disulfide Total Sulfur Content
n-Propy! t-Butyl Disulfide As PPMV 363
Di-t-Butyl Disuifide As Grains/100 SCF 23
Dimethyl Trisulfide
Diethyl Trisulfide
Di-t-Butyl Trisulfide
Notes: Component Detection Limit
1 ppmv for Hydrogen Sulfide

0.2 ppmv for all other compounds per sulfir
All blank values are below detection limit

Institute of Gas Technology 1700 South Mt Prospect Rd. Des Plaines, [ 60018



IGT institute of Gas Technology

Analytical Report

Major Component Gas Analysis By Gas anruub!npby

Clisot Name: Mostyrdi-Platt Apsocistes
IGT Sample Numnber: 9712433

Sample Description: 72413083 Tt 3 /13 )49
Dats Apalyzed: 20-Jun-97 Analyst: AGJ
Component Mol% Det Limk Weight %
Helam ND 0.001% ND
Hydrogmm 491% O.04% 131%
Carboa Dioxide L% 0.03% 35.6%

Etyems 0.0%
. . Blsaem } 0.03%
Cxypon/ Argena 2959% a.03% +LE2%
Nirogen O3.0% .03% M.1%
Motheos A%
Carbon Monagxide 26.6% 0.03% 243%
Edryne 0.002%
Propase 0.002%
Propenc 0.002%
Propadienc 0.002%
Propyas 0.002%
rButane 0.002%
Butane 0.002%
1-Burns 0.002%
rBusens 0.002%
Trane-2-Busne 0.002%
Caa-2-Busme 0.002%
1 3-Butadiene 0.002%
soo-Prntase 0.001%
rPeotune 0.007%
sPotnc 0.002%
Peoseoss 0.002%
Hexane Plus 0.002%
Hydioges Sulfide 000%  GO000I%  0.B0MM%
Carbouyl Sulfide L.0A3I% 0.0001% L.0064%
Unislentified 0.001%
Water ND 0.001% ND
Tetal 199.§% 108.6°%

Calcuintsd RoaJ Gas Properths par ASTM D3583-91

Tasp. C°F

Prom. (puin)=
Compremibility Factor (2] =
Ralstive Dunaity =
Gras HV (DRY) =
Grom HV (SAT.) =

Wobbe budex =

Nat HV (Dry) =

Not HV (Sat ) =

..
1.6
099500
L0621
1023
1005
93
99.0
7.2

e
1%
0.99500
1.062%
1m.s
lons
9.5
922
7.5

Noter: All blank vahies ace boiow dotection it

Insutute of Gas Technology 1700 South Mt Praspect R Den Plaines, 0L 60018

ND - Net Determined

oo
1GT Log # : 9712433.X18



Analytical Report

I G T Institute of Gas Technology

62387
IGT Log #: 9712433 X1LS

TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Plant jates
IGT Sample Number: 9712433
Sample Description: 72418003 [ Jca  Ta+3
Date Analyzed: 20-Jun-97
Analyst: AGJ
Component Name PPMV Component Name PPMV
Hydrogen Sulfide 38 Thiophene
Sulfur Dioxide C1-Thiopbenes
Carbonyl Sulfide 33 C2-Thiophepes
Carbon Disulfide C3-Thiopbenes
Methyl Mercaptan Bexzothiophene
. Ethyl Mercaptan Cl-Benzothiophenes
1-Propyl Mercaptan C2-Benzothiophenes
o-Propyl Mercaptan
t-Butyl Mercaptan Thiophane
Dimethyl Sulfide Individual Unidentified
Methyl Ethyl Sulfide Sulfur Compounds
Diethyi Sulfide (all as moocsulfides)
Di-t-Butyl Suifide
Dimethyl Disulfide
Methyl Ethyl Disulfide
Methyl i-Propyl Disulfide
Diethyl Disulfide
Methyi n-Propyl Disulfide
Methy! t-Butyl Disulfide
Ethyl i-Propyi Disulfide
Ethyl o-Propyl Disulfide
Ethyl t-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl n-Propyl Disulfide Total Identified: 368
Di-n-Propyl Disulfide
i-Propyl t-Butyl Disulfide Total Sulfur Content
n-Propyl t-Butyl Disulfide As PPMV 368
Di-t-Butyl Disulfide As Grams/100 SCF 23
Dimethyl Trisulfide
Diethy] Trisulfide
Di-t-Butyl Trisulfide
Notes: Component Detection Limit
1 ppmv for Hydrogen Sulfide

0.2 ppmv for all other compounds per sulfur
All blank valyes are below detection limit.

Institute of Gas Technology 1700 South Mt Prospect Rd  Des Plaines, . 60018



Jul-10-87 15:36 IGT Analytical Ltab. 847 768-0970 P.20

Analytical Report ’ Mo
l T Instinute of Qas Technology TGT Log # : 97125812k

Major Component Gas Analysis By Gas Chromatography

~ Clant Name: MosardEPlatt Awocates Tne
IGT Sample Number: 9712551
Sampls Description: 72521801 T+ = | ej /s

Date Analysed: 23-Jup-97 Analyst: AGJ

Component Mal% Do Link  Weight %
Haum ND 0.001% WD
Hydrogen §64% 0.04% 0.44%
Carban Dioxide 1.6% 0.03% M.6%
Ethone 0.03%
Ethanc 0.07%
Oxygen/ Argon 1.60% 0.03% 0.65%
Nitragen .6% 0.00% @.6%
Mcthanc $.04% 0.03% 0.401%
Carbon Monoxide 38.5% 003% 13.7%
Eayne 0.00T%
Propans 0.002%
Propens 0.007%
Propadicne 0.002%
Progyac 0.002%
Buwns 2.002%
n-Bunane 0.007%
i-Buteac 0.00%
i=Bussnc 8.007%
Trine-2-Butons: 0.002%
Cit-2-Bastmapt 0.007%
1,3-Butadions £.002%
aee-Paniane 0.001%
Peatane 0.002%
nPentanc 0.002%
Penaepes 0.007%
Hagans Phus 0.002%
Hydrogen Sulfide L%  0.0001% 0.030%
Catbosyl Sulfide G0040%  0.0001%  0.0080%
Usidentificd Q.001%
Waser ND 0.001% ND

Calciated Real Car Properties per ASTM DOS8S-9}
“Tomg. CTF — &3 an

Prem. (puiny~ 14606 [T%:]
Campresibiity Facaer (3} = 0.99907 0.9590¢
Ralative Danaity = .04 1.03%4

Gram BV (DRY) = 104.3 105.1

Grom HV (BAT.) = 103.0 §03.3

Wobbe Index = s 1a3.1

Nl HV (Dry) = 100.3 100.5

Net HV (SaL) = 88.5 "

ND « Not Detecvnined

[natitute of Gas Technology 1700 South Mt Prospect R4 Des Plaines, I 400)8



Jul-10-97 15:36

IGT Analytical Lab. 847 768-0970 P.21

N/

Analytical Report ’
I GT Institute of Gas Technology IGT Log # : 9712551 .xis
TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Platt Associates. Inc.

IGT Sample Number: 9712551

Sample Description: 72521001 To+ | b1/

Date Analyzed: 23-Jun-97

Analyst: AGJ

Component Name PPMV Component Name PPMV
Fydrogen Sullide 44 Thicphene
Sulfur Dioxide C1-Thiophenes
Carbony! Sulfide 40 C2-Thiophenes
Carbon Disulfide C3-Thicphenes
Methyl Mercaptan Benzothiophene
Ethy! Mercaptan Cl-Benzothiophenes
i-Propyl Mercaptan C2-Benzothiophenes
n-Propyl Mercaptan
1-Butyl Mercaptan Thiophane
Dimethy! Sulfide Individual Unidentified
Mecthyl Ethyl Sulfide Sulfur Compounds
Diethy] Sulfide (all 23 monosulfides)
Di--Butyl Sulfide
Dimethyl Disulfide
Methyl Ethyl Disulfide
Methyl i-Propyl Disulfide
Diethyl Disulfide
Methyl n-Propyl Disulfide
Methy] 1-Butyl Disulfide
Ethy! i-Propyl Disulfide
Ethyl n-Propyl Disulfide
Ethy] (-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: ]
i-Propyl n-Propyl Disuifide Total Identified: 84.0
Di-n-Propyl Disulfide
i-Propyl t-Butyl Disuifide Total Salfur Cantent
n-Propyl t-Buty! Disulfide AsPPMV 840
Di-t-Butyl Disulfide As Grains/100 SCF 5.3
Dimethy! Trisulfide
Diiethyl Trisulfide
Di-t-Buty! Trisulfide

Notes: Component Detection Limmut

1 ppmv for Hydrogen Sulfide

0.2 ppawv for all other compounds per sulfur
All blank values are below detection limit,

Institute of Gas Technclogy 1700 South ML Prospect Rd.  Des Plaines, I 60018



Jul-10-97 15:36 IGT Analytical Lab.

VG T tasinite of Gus Tectnaiogy

Analytical Report

847 768-0970

Major Component Gas Analysis By Gas Chromstography
Mestardr Platt Assocates Tog.

— Chent Name:
IGT Sampie Nugnber: 712552
Saumple Description: 7253102 Teot v L)1)
Dute Analysed: 23-Jua-97 Analyst: AGJ
Compooent Mol% Det Limk  Waght %
Hulium ND 0.001% ND
Hydrogen £61% 0.0a% 0a5%
Carboa Dioxide 23.6% 0.03% 345%
Elbcns 0.03%
Ethae 0.03%
Oxygen/ Argon L5d% 0.0% 0.69%
Nitrogea atv 0% W%
Mrdanc 0.043%
Carvon Monoxide 15.4% 0.03% 1.7%
Edryns 0.002%
Fropane 0.002%
Propanc 0.00%
Propadiene 0.002%
Fropync 0.002%
M nm
»Butans 0.002%
1-Pwtane 0.002%
Bueme 0.002%
Trame-2-Butenc 0.002%
Ga2-Butene 0.0072%
1, 3-Butadient 0.002%
weo-Peatanc 0.001%
Puntang 0.007%
Hezme Plus 0.00T%
Hydrogem Sulfide 00001%  0.0001%  L.0e2%
Carbouyt Salfide 0.00)5%  G.000I%  4MTI%
Unideontifed 0.00)%
Water ND 0.001% ND
ol ®T% ™%
Calcuisted Resl Gas Properties par ASTM D3388-91
— Tamg. (FF ¥ uT
Prom. (pais)= e un
Compremiility Facter (2] = 0.99907 0.99907
Relstive Densicy = 1.0000 1.0089
Grom MV (DRY) = 1045 104.8
Grom HY (3AT.) = 1017 103.0
Wobbe Jadey = 1006 102.8
Nt BV (Dry) = 100.0 100.2
Net HV (Sa) = ) s

Noter: Al blmk valucs arc below detecsion imis

ND - Not Dwtscmined

lnatinic of Gus Technoiogy (700 South ML Proapect R4 Des Plaines, L. 60018

mnoesr
IOT Log ¥ 9712552k



Ju1-10-97 15:37 IGT Analytical Lab. B47 768-0970 P.23

mom?

T Analytical Report
I G Institute of Gas Technology IGT Log # : 9712552.x1s
TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Platt Associates, Inc.
IGT Sample Number: 9712552
Sample Description: 72521002 T+ 6 I\-: [«
Date Analyzed: 23-Jun-97

Analyst: AGJ
Componeat Name PPMYV Component Name PPMY
Hydrogen Sullide T3 Thiophene
Sulfur Dhoxide C1-Thiophenes
Carbonyl Sulfide 35 C2-Thiophenes
Carbon Disulfide a.2 C3-Thiophenes
Methyl Mercaptan Benzothiopbene
Ethyl Mercaptan C1-Benzothiophenes
1-Propyl Mercaptun C2-Beuzothiophenes
n-Propy! Mercaptan
t-Buty! Mercaplan Thiophane
Dimethy! Sulfide Individual Unidentified
Methyl Ethyl Sulfide Sulfur Compounds
Diethyl Sulfide (all as monosulfides)
Di-t-Butyl Sulfide
Dimethyl Disulfide

Methyl Ethyl Disulfide
Methyl i-Propyl Disulfide
Diethyt Disulfide

Methy! n-Propyl Disulfide
Methyl 1-Butyl Disulfide
Ethyl i-Propy] Disulfide
Ethyl n-Propyl Disulfide
Ethyl t-Butyl Disuifide

Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl n-Propyl Disulfide Total Identified: 368
Di-n-Propyl Disulfide

i-Propyt t-Buty] Disulfide Total Sulfur Centent

n-Propyl t-Buiy] Disulfide AsPPMV 3838
Di-t-Butyl Disulfide As Gruins/100 SCF 23

Dirpethy! Trisulfide
Diethyl Trisuifide
Di-t-Buty] Trisulfide
Notes: Component Detection Limit
1 pprov for Hydrogen Sulfide
0.2 ppmv for all other compounds per sulfur
All blank valies are below detection limit

Lnstitute of Gas Technology 1700 South Mt Prospect Rd.  Des Plaines, [ 60018



Jul-10-97 15:37 IGT Analytical Lab. 847 768-0970 P.24

Anal rt s mos?
|GT Institute of Oas Technology !ﬁﬂ-lm 1GT Log X : 97125533k

Msjer Component Gas Analysis By Gas Chromatography
" ame:
1GT Sample Number: ¥712853

Sample Description: 72521480 T+ 3 ¢ /17 (a7
Date Analyzed: 23-Jun-97 Ansbyst: AG)
Camponent Mol % Dot Limit  Weight %
Heliaan ND 0.001% ND
Hydrogen L% 0.04% 0.46%
Caxbon Diexide 13.7% 0.00% 347%

Ethcas 0.03%
Ethars 0.03%
Oxygen/ Argon 1L60% 0.03% L65%
Nigogen 4.5% 0.03% ®6%
Mathanc 0.03%
Carbon Monaxide 183% C.03% 23.6%
Ethyno 0.00M%
Propane 0.202%
Propeas 0.002%
Propadicne Q.002%
Prepyne 4.007%
Bulaas C.002%
a-Butane 0.007%
i-Bulape 0.002%
+Buene 0.002%
Trane-2-Butene 0.002%
Ca-2-Bulsns 0.001%
1,3-Butadians 0.002%
nac-Fentanc 0.001%
Penlanc 0.00%
a-Pentans 0.002%
Pessanm .002%
Hexxwe P 0.002%
Hydrogen Sulfids .0004% 0.0001% LOMNS%
Carvonyl Sulfids L.0037% 0.0001% 0.0074%
Unisdemiified 0.001%
Water ND 0.001% ND
Tear % W%
Calculated Real Gas Propertias par ASTM D3558-9)
Tewp. (F 1) 3T
Prem. (paiz)- 1465 un
Compressiility Facwr [2] ~ 099907 0.99906
Ralative Duasiry = Lo392 Loz
Grom HY (DRY) - 1047 1049
Grem HV {SAT.) = a2y 103.1
Wobbc lndex = 1001 103.0
Net HV (Dxy) = 100.0 100.3
NetHV (Sat) = n3 ”s

Notas: AR blank valics are balow detection fanit
ND - Not Dvtacmined

lnetinste of Gas Techaology 1700 South ML Prospect Rd. Dt Plaines, . 600118



Jul-10-97 15:37

IGT Analytical Lab.

847 768-0970

T Analytical Report
I G Institute of Gas Technology
TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Platt Associates, Inc,

71097
10T Log # : 9712553.x1s

IGT Sample Number: 9712553
Sample Description: 72521003  TZ%+ 3 W[ $7
Date Analyzed: 23-Jun-97
Analyst: AG)

Component Name PPMY Componeat Name PPMYV
‘Hydrogen Sulfide 41 Thiophene
Sulfur Dioxide C1-Thiophenes
Carbonyl Sulfide 37 C2-Thiophenes
Carbon Disulfide : C3-Thiophenes
Methyl Mercaptan Benzothiophene
Ethyl Mercaptan C1-Benzothiophenes
i-Propyl Mescaptan C2-Benzothiophenes
n-Propy] Mercaptan
t-Butyl Mercsptan Thiophane
Dimethy! Sulfide Individua! Unidentified
Methy! Ethyl Sulfide Sulfur Compounds
Diethy! Sulfide (all as monosulfides)
Di-1-Buty! Sulfide
Dimethy! Disulfide
Methyl Ethy! Disulfide
Methyl i-Propy! Disulfide
Diethyl Disulfide
Methyl n-Propy! Drsulfide
Methyl t-Buty] Disulfide
Ethy! i-Propyt Disulfide
Ethyl n-Propyl Disulfide
Ethyl 1-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl n-Propyl Disulfide Total Ideatified: 41.1
Di-n-Propyl Disulfide
i-Propyl 1-Butyl Disulfide Total Salfar Content
n-Propyl 1-Butyl Disulfide As PFPMV 398
Di-t-Butyl Disulfide As Grains/100 SCF 6
Dimethyl Trisulfide
Diethyl Trisulfide
Dist-Butyl Trisulfide

Notes: Component Detection Limit

1 ppmv for Hydrogen Sulfide

0.2 ppmv for al! other compounds per sulfur
All blank values are below detection limnit

[natitute of Gas Technology 1700 South Mt Prospect Rd.  Dex Plsines, [ 60018



3u1-10-97 15:38 IGT Analytical Lab. 847 768-0970 P.26

Aulyﬂcal rt mewr
'GT institute of Gas Technalogy Repo - IGT Log # : 97125543k

Mqor Cmpu! Gas mlyﬁ By Gas Chromatography

1GT Sumple Number: 3712654
Sample Description: 72511-804 T+ ! l’}‘5147
Date Analysed: 23-Jum-97 Anslyst: AGJ

Compaonent Mal% Dot Limk  Waoight %
Hediox ND 0.001% ND
Hydrogan 4% Q04% 1%
Carbon Dicxade UT% 0.03% Is5.4%
Ethanc 0.03%
Ethane 0.03%
Oxygen/ Arpon 0L.61% 0.03% 0.8%
Nurogen 44.1% Q0% H3%
Methane a01%
Carbon Monoxide 25.7% 0.03% 13.4%
Ethtyne 0.002%
Propanc 0.002%
Propene 0.002%
Propadions 0.007%
Propyne 0.000%
irButane 0.002%
s-Batme 0.002%
sButene 0.00%
Botene 0.007%
Traoe-2-Busens 0.007%
Cis-2-Butene 0.002%
L3-Butadisns 0.007%
. me=-Penlane 0.001%
Pentane 0.007%
trPeniare 0.00%
Penienes 0.000%
Hexane Pros 0.007T%
Hydrogaa Sulfide 0.0001%
Carbonyl Sulfide LM% 0.0001% .0050%
Unicentind £.001%
Waer ND 0.001% ND
o R Uiy
Calenlntod Renl Gas Properties per ASTM DIS88-91
Targ- (TF L Y] (- x 3
Prem. (pain)~ i<e5e 47
Compremibiiey Facar {2] = 0.99901 0.9950]
Relative Dunairy = 1.0612 1.0612
Gross HY (DRY) = 9.1 ”»ié
Grows HV (SAT.) = 4 7.4
Wobbe Iadex = ”%.2 .5
Net HV (Dry) = 951 %60
MHetHV (SaL )= 4.1 ™3

ND - Not Detaernined

lnsitse of Gas Tethnology 1700 Soumh Mt Prospect Rd.  Det Plainas, I 60013



Jul-10-97 15:38 IGT Analytical Lab.

Analytical Report 21097
l GT Institute of Gas Technology . IGT Log ¥ : 9712554.xis
TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

847 768-0970 P.27

Di-t-Buty) Disulfide
Dimethyl Trisulfide
Diethy Trisulfide
Di-t-Butyl Trisulfide

Notes:

As Grains/100 SCF

Coroponent Detection Limit
I ppmyv for Hydrogen Sulfide

0.2 ppmyv for all other compounds per sulfur
All blank values are below detection limit

institute of Gas Technology 1700 South Mt. Prospect Rd. Des Plaines, [L 60018

Client Name: i socj
IGT Sample Number: 9712554
Sample Description: 72521004 T+ | ©[i%] a7
Date Analyzed: 23-Jun-%7
Analyst: AGJ
‘ Component Name PPMYV Component Name PPMV

‘Hydrogen Sulfide “Thiophene

Sulfur Dioxide C1-Thiophenes

Carbony! Sulfide 30 C2-Thiophenes

Carbou Disulfide C3-Thiophenes

Methyl Mercaptan Benzothiophene

Ethy] Mercaptan C1-Benzothiophenes

i-Propyl Mercaptan C2-Benzothiophenes

n-Propyl Mercaptan

t-Buty] Mercaptan Thiophane

Dimethyl Suifide Individual Unidentified

Methyl Ethyl Sulfide Sulfur Compounds

Diethyl Suifide (all as monosulfides)

Di-t-Butyl Sulfide

Dimethyl Disulfide

Methyl Ethyl Disulfide

Mcthyl 1-Propyl Disulfide

Diethyl Disulfide

Methyl n-Propyl Disulfide

Methyl t-Butyl Disulfide

Ethyl i-Propy! Disulfide

Ethyl n-Propyl Disulfide

Ethyl t-Butyl Disulfide

Di-i-Propyl Disulfide Total Unidentified: 0
i-Propyl n-Propy! Disulfide Total Identified: 300
Di-n-Propy! Disulfide

i=Propyl t-Butyl Disulfide Totsl Sulfur Content

n-Propyl t-Buty! Disulfide AsPPMV 300

1.9



Jul-10-97 15:38

IGT Analytical Lab.

lGT Institute of Gus Techoology

-

Analytical Report

847 768-0970

Major Component Gas Amalysis By (?u Chromatography

IGT Sample Nunber: 9712855
Semple Description: 72521-088 T+ - b [18/a7
Dats Analyzed: 23-Junr97

Anshat: AGI

Camponent Mad% Dot Limit  Waight %
Ty — ND 0.001% ND
Hydrogen L% 0.04% L%
Carbon Diozide 6% 0.03% %
Elheoe 0.03%
Edans 0.00%
Oxyges/Argon 0LE1% 0.03% 0.64%
Nirogen 1% 0.00% "I3%
himthase 0.03%
Carbon Manaxide 15.6% 0.03% 1J.4%
Ethrync 0.002%
Propame 0.002%
Propene 0.00%
Propadisa: 0.002%
Propyss 0.002%
FBotmne 0.002%
a-Bulss 0.02%
1-Butepe 0.0027%
rBulans D.002%
Trans-2-Butene 0.002%
Cie-1-Butans 0.002%
1,3-Butadiene 0.002%
mso-Pentane 0.001%
i~Pentens 0.002%
»=Puntane 0.02%
Pantsnes 0.002%
Hexans Phu 0.002%
Hydrogen Sulfide 0.0001%
Carbonyl Suifide .M1T% 0.0001 % 0.0054%
Unideatifiod 0.001%
Water ND 0.001% ND
Tead WI% IR
Culcuinted Rowl Gas Propartios por ASTM DISS3-91
Temp (FF - 2
Prom. (puia) 14.0¢ un
Cempresaility Fector [2] ~ 0.99%01 0.9990]
Raistive Dangicy = 1.089% 10595
Gros HV (DRY) = .5 9.7
Gross HY (SAT.) - 73 9.0
Wobbe Index = %7 %.9
Net HV (Dry) = %) %)
Nt HV (3at) = 9.4 M6

ND « Not Desrmined

lnatinate of Gas Technology 1700 South M. Prospect R4, Des Planes, [ 60013

1097
IGT Log # : 97115352k



Jul1-10-97 15:38

IGT Analytical Lab.

Analytical Report

I GT Institute of Gas Technology

847 768-0970

71097
IGT Log # : 9712555.xds

TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Platt Associates, Inc.
IGT Sample Number: 9712555

Sample Description: 72521005

Tet L i8] 4T

Date Analyzed: 23-5un-97

Analyst: AGJ
Component Name PPMYV Component Name PPMV
Hydrogen Sullide Thiophene
Sulfur Dioxide C1-Thiophenes
Carbonyl Sulfide 27 C2-Thiophenes
Carbon Disulfide 22 C3-Thiophenes
Methyl Mercaptan Benzothiophene
Ethyl Mercaptan C1-Benzothiopbenes
i-Propyl Mercaptan C2-Benzothiophenes
n-Propyl Mercaptan
t-Butyl Mercaptun Thiophane
Dimethyl Sulfide Individual Unidentified
Methy! Ethyl Sulfide Sulfur Compounds
Diethyl Sulfide {all as monosulfides)
Di-t-Buty! Sulfide
Dimethy! Disulfide
Methyl Ethyl Disulfide
Methyl i-Propyl Disulfide
Dicthyl Disulfide
Methyl n-Propyl Disulfide
Methyl t+-Butyl Disulfide
Ethyl i-Propyl Disulfide
Ethyl n-Propyl Disulfide
Ethyl t-Butyl Disulfide
Di-i-Propyl Disulfide Total Unidentified: 0
i-Propy| n-Propyl Disulfide Total Identified: 29.2
Di-n-Propyl Disulfide
i-Propyl t-Buty! Disulfide Tetal Sulfer Cantent
o-Propyl t-Butyl Disulfide As PPMV IRy
Di+t-Butyl Disulfide As Grains/100 SCF 2.0
Dimethyl Trisulfide
Diethyl Tnsulfide
Di-t-Butyl Trizulfide
Notes: Component Detection Limit
1 ppmv for Hydrogen Sulfide

0.2 ppmv for all other compounds per sulfur

All blank values ure below detection lumit

Institute of Gas Technology 1700 South M. Prospect Rd.  Des Plaines, IL 60018



Jul-10-97 15:39

it

| GT Institute of Gax Technology

IGT Analytical Lab.

Amalytical Report

847 768-0970 P.30

nesT
IGT Log ¥ : 971255420

Major Canponent Gaz Analysls By Gas Chromatography
Hestardi-Platt Apecates Toc.

Thant Nuwwe:

IGT Sample Number: 9712556
Sample Descripion: 72521086 TG+ D b fig)e™

Date Anslyzsd: 23-Juns? Anslyat: AGJ
Companent Mei% Dol Limit Woight%
Halivm ND o.001% ND
Hydrogon 49% 0.04% -11%
Carbem Diaxidc % 0.03% 353%
Ribanc 0.03%

Etaans 0.0%%
Oxygen/ Argon L41% 0.03% 0.64%
Nitrogem O.9% 0.00% 40.0%
Mathane 0.63%
Carban Monoxide H40% 0.03% 7%
Eitryns 0.002%
Propanc 0.002%
Proponc 0.002%
Propadione 0.002%
Progryme 0.002%
rButane 0.007%
sButane 0.002%
1-Botene 0.002%
Butene 0.002%
Trase-1-Batene 0.0027%
Cin-1-Brasene £.002%
1.3-Buiadionc 0.002%
aso-Peniane 0.001%
-Paniihe 0.002%
w-Pontine 0.002%
Peontanen A.002%
Hexoms P 0.002%
Hydtogan Salfide 0.0001%
Carbany! Sulfide LM% 0.0001% 5.0040%
Uspdemtifaed 0.001%
Water ND 2.001% ND
Teual TRIR “TRT%
Caiculsiad Raal Gas Preportin por ASTM DIS3S-91
"Temp (7 a8 X 3
Prom. (paia)~ 1469 14.73
Compremibiligy Fattor 3] = 499901 0.99%01
Raistive Domaity = 1.0605 1.0603
Grom HY (DRY) » 1002 100.5
Grom HV (3AT.) b ] "7
Webbe lndicx = 913 ".é
Na HV (Ixy) » 6.9 .1
Net HY (Sa) = 952 ”4

Notar: AR Mask valoss are balow detsction it

ND + Not Detarmined

lruatuts of Gas Technology 1700 Sowpt: Mt Prospect Rd. Das Planm, I 60012



Jul-10-97 15:39

Analytical Report
lGT Institute of Gas Technology Aytical Repe

IGT Analytical Lab.

847 768-0970

TRACE SULFUR DETERMINATION BY GAS CHROMATOGRAPHY

Client Name: Mostardi-Plast Associates, Inc,

IGT Sample Number: 9712556

Sample Description: 72521006 T4+ 3 % J 3K
Date Analyzed: 23-Jun-97
Analyst: AGJ

Component Name PPMV Component Name PPMV
‘Rydrogen Sullide Tbiophene
Sulfur Dioxide Cl-Thiophenes
Carbonyl Sulfide 30 C2-Thiophenes
Carbon Disulfide C3-Thiophenes
Methy! Mercsptan Benzothiophene
Ethyl Mercaptan C1-Benzothiophenes
i-Propyl Mercaptan C2-Benzothiophenes
n-Propyl Mercaptan
t-Butyl Mercaptan Thiophane
Dimethyl Sulfide Individual Unidentified
Methyl Ethyl Sulfide Sulfur Compounds
Diethyl Sulfide {all us monosulfides)
Di-t-Buty! Sulfide
Dimethyl Disulfide
Methy! Ethy! Disulfide
Methyl i-Propyl Disulfide
Diethyl Disulfide
Methyt n-Propyl Disulfide
Methy! t-Buty! Disulfide
Ethyl i-Propyl Disulfide
Ethyl n-Propyl Disulfide
Ethyl t-Butyl Disulfide
Dr-i-Propyi Disulfide Total Unidentified: 0
i-Propy! n-Propyl Disulfidc Tota! Identified: 300 .
Di-n-Propyl Disulfide
i-Propyl t-Butyl Disulfide Total Salfur Cantent
n-Propy! t-Butyl Disulfide AsPPMV 300
Di-t-Buty! Disulfide As Grains/100 SCF 1.9
Dimethyl Trisulfide
Diethy! Trisulfide
Dit-Buty] Trisulfide

Notes: Component Detection Limit

! ppmv for Hydrogen Sulfide
0.2 ppmv for ali other compounds per sulfur
AN blank values are below detection Limit.

Institute of Gus Technology 1700 South Mt. Prospect Rd.  Des Pluines, I 60018

1110897

IGT Log #: 9712556.x1s



MOSTARDI-PLATT ASSOCIATES, INC.

Environmental Consultants

Read Instructions on Reverse Side Before Completing Form!
s FATES AR ':._;;ﬁ‘ : . ARl T T A i S
Project Number: '7;‘ L
Clieat: &V\-\g' A el TAT(Assessment Ounly)
Plant/Location: B.‘QN‘E- Helrol. . T A) PO Number
T
Project Supervisor: AT Boetod 0aiv] LIMS Entry:
Sample | Date Sample Point Ideatification #of | Grab/ | Analysis Requested Sub
Number | Sampled Conts | Comp Lab
= € TRl ST <
Aol |1 |~ B~ast ToenvAc | 16201] 7 A v Cradommerrts
L")
cod | 6\ ts L] e "
. - { l L} Y b))
oo™ 6 Q l3' ? J
%—"l
Delivered by: Date/Time Recptved by Laborgtory:
C/‘ &,/3.97 (:Z‘wy 6/16(57)
. 172 ) Cruil

Special Instrucuons:

Reveion Dwig: Marck 9, 1993

FADATALABCUSTODY FRM



JO ARDI-PLATT ASSOCIATES, INC.

Wmental Consuitants

Read Instructions on Reverse Side Before _____

V Pject Number: 72 S 2/

F“m B LAl b Steef

Sample | Date [ Sample Point ]dentification # ﬁ ] I y R Sub
umber Sampled Conts | Comp Lab
3
t oo/ 6//?/‘ &;(ﬁggﬂ@f vfufﬂ J s S:-'Qlu/ é j
b ooz Y av/) B h:f‘gsrl- '
P VBsra| | J

G
1
}
| oorfe/ipsl o 4 Fesre| |7\
@{é‘@/‘?? { ol 2l 1 ||
R 7ER K we o[ v

Special Instructions:

T iMaT st o B s ARY TS Bmiyirn Tagpe- Mawd & 100C




Jul-10-97 15:39 IGT Analytical Lab. 847 768-0970 P.32

Institute of Gas Technolo
LOGIN CHAIN OF CUSTODY REPORT (ln01)
Jun 20 19987, 03:36 pm

Login Number: L97-1255
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc
Project: MOST 97-1255

L97-1255-1 SAMPLE 72521-001 17-JUN-97 20-JUN-87 11-JUL-97
source: steel industry
Gas S H2S FPD Hold:20-JUN-97
Gas S SLFRTG Hold:18-JUN-97
Gas S SYNGAS
L57-1255-2 SAMPLE 72521-002 17-JUN-97 20-JUN-57 11-JUL-9%7
source: steel industry
Gas S H2S FPD Hold:20-JUN-97
Gas § SLFRTG Hold:18-JUN-97
Gas § SYNGAS
1L97-1255-3 SAMPLE 72521-003 17-JUN-%7 20-JUN-97 11-JUL-97
source: steel industry
Gas S§ H2& FPD Hold:20-JUN-97
Gas S SLFRTG Hold:18-JUN-97
Gas S5 SYNGAS
L97-1255-4 SAMPLE 72521-004 18-JUN-97 20-JUN-87 11-JUL-97
source: steel industry
Gas S H2S FPD Hold:21-JUN-97
Gas S SLFRTG Hold:19-JUN-97
Gas S SYNGAS
L97-1255-5 SAMPLE 72521-005 18-JUN-97 20-JUN-97 11-JUL-97
source: steel industry
Gas S H2S FPD Hold:21-JUN-97
Gas "8 SLFRTG Hold:19-JUN-97

+ Gas S SYNGAS

)
L97-1255-6 SAMPLE 72521-006 18-JUN-97 20-JUN-97 11-JUL-97
source: steel industry
Gas S H2S8 FPD Hold:21-JUN-97
Gas S8 SLFRTG Hold:19-JUN-97
Gas S SYNGAS
Miscell. S ZZ S&H

Page 1
Signature: ____éZékQ@aggaﬂuk_

Date:

7 -10—%




Jul-10-97 15:34

1IGT

10-Jul-97

Purchase Order #:
Company :
Report Address :



I G T Institute of Gas Technology

24-Jun-97 Analytical Report Log# - 971243.DOC
Purchase Order #: 18731 ,

Company : Mostardi-Platt Associates, Inc.

Report Address : 945 Oaklawn Avenue

Elmburst IL 60126

Requestor : Frank Jarke

Work Description : Project #72418 gas samples

Received Date : 20-JUN-97

Number of Samples : three

Sample Description : See attached Chain of Custody Report
Disclaimer:

Neither IGT nor any person acting on behalf of IGT assumes any liability with respect to the use of, or for damages
resulting from the use of, any information presented in this report

Submitted by : W

Alan G. Janosy 847-768-0603

Institute of Gas Technology 1700 South Mt. Prospect Road Des Plaines, IL 60018-1804

Sherman Chao, Ph.D., (847) 768-0587
Associate Director. Chemicai Research Services



Institute of Gas Technol
LOGIN CHAIN OF CUSTODY REPORT (lnol)
Jun 16 1897, 12:25 pm

Login Number: LS7-1243 .
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc
Project: MOST 97-1243

L87-1243-1 ‘SAMPLE 72418-001 12-JUN-97 16-JUN-97 -07~JUL-97

Gas S H2S FPD Hold:15-JUN-97
Gas P LANDGAS?2
Gas C , LANDGAS
Gas C  SLFRTG Hold:13-JUN-97
L97-1243-2 S0 SAMPLE 72418-002 12-JUN-97 16-JUN-97 07-J0L-97
Gas S H2S8 FPD Hold:15-JUN-97
Gas P LANDGAS2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
L87-1243-3 . SARMPLE 72418-0Q03 12-JUN-97 le-JUN-97 07-JUL-97
Gas S H28 FPD Hold:15-JUN-97
Gas P LANDGAS2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
Miscell. § 2Z S&H
Page 1
Signature:

Date:




Institute of Gas Technology
LOGIN CHAIN OF CUSTODY REPORT (lnO1l)
Jun 16 1997, 12:25 pm

Login Number: L97-1243
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc
Project: MOST 97-1243

L97=¥243-1 . - . .SAMPLE 72418-001 12-JUN~97 16-JN-97 = . 07-JUL-~-97
Gas 5§ H2S FPD Hold:15-JON-97
Gas P LANDGAS2
Gas C . LANDGAS
Gas C  SLFRTG Hold:13-JUN-97
ES7-1243-2 o BEMPLE 72418-002 12-JUON-97 le-JUN-97 07-J0L-97
Gas S H28 FPD Hold:15-JUN-597
Gas P LANDGAS2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
L97-1243-3 .. SAMPLE 72418-003 12-JUN-S7 1l6~JUN-97 07-JUL-97
Gas S H25 FPD Hold:15-JUN-97
Gas P LANDGAS?2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
Miscell, S ZZ S&H
Page 1
Signature:

Date:




Institute of Gas Technology .
LOGIN CHAIN OF CUSTODY REPORT (lnO1)
Jun 16 1997, 12:25 pm

Login Number: L97-1243
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc
Project: MOST S7-1243

L87-1243-1 . . [ o0--:SAMPLE 72418-001 "12-JUN-97 16-JUN-97 -B7-JUL-97
Gas S H2S FPD Hold:15-JUN-97
Gas P LANDGAS?2
Gas C , LANDGAS
Gas C ~ SLFRTG Hold:13-JUN-97
LS7-1243-2 . .Lgds.. . SBMPLE 72418-002 12-JUN-97 16-JUN-97 07-J0L-97
Gas s PD Hold:15-JUN-97
Gas P LANDGASZ2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
L97-1243-3 L -SAMPLE 72418-003 12-JUN-97 16-JUN-97 07-JUL-97
Gas S H2S FPD Hold:15-JUN-97
Gas P LANDGAS?2
Gas C LANDGAS
Gas C SLFRTG Hold:13-JUN-97
Miscell. S ZZ S&H
Page 1
Signature:

Date:




Blast Furnace Granulated Coal Injection
Environmental Monitoring Report

Appendix 2 - Wastewater Monitoring Summaries



Bethlehem Steel Corporation
Burns Harbor Division
Qutfall 001 Monitoring Summary

Sample Fiow Ammonia (as N) Ammonia (as N) Cyanide Cyanide

Date (MGD) (mg/) (Ib/day) (mgf)  (Ib/day)
04/01/97  133.9 0.42 473.8
04/02/97  141.0
04/03/97  137.6 0.34 384.7

04/04/97 144.6
04/05/97 142.7

04/06/97 124.2 0.33 340.0 <0.005 0.00
04/07/97 131.9

04/08/97 145.6 0.39 475.1

04/08/97 131.0

04/10/97 140.0 0.41 483.7

04/11/97 145.5
04/12/97 145.1

04/13/97 126.2 0.42 442.3 <0.005 0.00
04/14/97 138.7

04/15/97 1421 0.57 673.5

04/16/97 136.1

04/17/97 130.8 0.36 389.7

04/18/97 113.4
04/19/97 84.6

04/20/97 91.9 0.39 301.4 <0.005 .00
04/21/97 118.2

04/22/87 138.5 0.52 602.2

04/23/97 139.8

04/24/97 140.2 0.21 243.4

04/25/97 189.2
04/26/97 130.2

04/27/97 123.3 0.22 227.4 <0.005 0.00
04/28/97 131.8
04/29/97 141.2 0.38 450.1

04/30/97 144.3

Average 133.0 0.38 422.1 <0.005 0.00
Maximum 159.2 0.57 673.5 <0.005 0.00
Minimum 84.6 0.21 227.4 <0.005 0.00



Bethlehem Stee! Corporation
Bums Harbor Division
Qutfall 001 Monitoring Summary

Sample Flow Ammonia (as N) Ammonia (as N) Cyanide  Cyanide
Date (MGD) (mgA) (Ib/day) (mgf) (Ib/day)
05/01/97 143.2 0.29 340.6

05/02/97 146.4
05/03/97 146.0

05/04/97 132.5 0.27 ' 2941 <0.005 0.00
05/05/97 143.5

05/06/97 144.9 0.29 347.0

05/07/97 148.2

05/08/97 145.2 0.26 312.6

05/09/97 170.7
05/10/97 1304

05/11/97 139.4 0.26 297.8 <0.005 0.00
05/12/97 135.8

05/13197 144.8 0.27 325.0

0R/14/87 147.3

0L15:37 141.2 0.18 207.4

05/16/97 154.0
05/17/97 150.0

05/18/97 130.2 0.20 217.3 <0.005 0.00
05/19/97 1221

05/20/97 150.0 0.41 510.7

05/21/97 152.7

05/22/97 147.6 0.38 465.6

05/2z2/97 169.4

05/24/97 150.7 '
05/25/97 136.6 0.38 433.2 <0.008 0.00

05/26/97 150.9
05/27/197 149.0 0.38 477.5
05/28/97 158.4
05/29/197 154.1 0.23 300.9

05/30/97 145.9
05/31/87 132.8

Average 145.6 0.29 348.4 <0.005 0.00
Maximum  170.7 0.41 510.7 <0.005 0.00
Minimum 122.1 0.18 207.4 <0.005 0.00



Bethlehem Steel Corporation
Bums Harbor Division
Outfall 001 Monitoring Summary

Sample Flow Ammonia (as N) Ammonia (asN) Cyanide Cyanide

Date (MGD) (mg/) (Ib/day) (mgf) {Ib/day)
06/01/97 151.2 0.37 464.3 <0.005 0.00
06/02/97 128.9
06/03/97 153.5 0.28 362.5
06/04/97 148.0
06/05/97 162.8 0.27 366.8

06/06/97 165.2
06/07/97 161.4

06/08/97 141.9 0.34 402.6 <0.005 0.00
06/09/97 163.5

06/10/97 159.9 0.30 401.6

06/11/97 156.9

06/12/97 166.8 0.36 503.9

06/13/97 174.0
06/14/97 157.8

06/15/97 150.2 0.33 412.4 <0.005 0.00
06/16/97 191.8

06/17/97 154.1 0.40 517.0

06/18/97 162.0

06/19/97 158.4 0.24 319.9

06/20/97 166.4
06/21/97 164.2

06/22/97 150.9 0.21 269.5 <0.005 0.00
06/23/97 155.6

06/24/97 159.2 0.33 443.7 <0.005 0.00
06/25/97 158.4

06/26/97 162.8 0.33 452.4

06/27/97 159.9
06/28/97 157.5
06/29/97 141.5 0.31 361.3 <0.005 0.00

06/30/97 164.0

Average 158.0 0.31 406.0 <0.005 0.00
Maximum 191.8 0.40 §17.0 <0.005 0.00
Minimum 128.9 0.21 269.5 <0.005 .0.00



Bethlehem Steel Corporation
Bums Harbor Division
Monitoring Station 011 Monitoring Summary

Sample Flow Ammonia (as N) Ammonia (as N) Cyanide Cyanide

Date (MGD) (mgf) (Ib/day) {mgh) (Ib/day)
04/01/97 66.3 0.54 296.6 <0.005 0.00
04/02/97 84.2
04/03/97 73.1 0.40 245.8 <0.005 0.00

04/04/97 93.0
04/05/97 65.8

04/06/97 70.7 0.41 242.5 <0.005 0.00
04/07/97 83.7
04/08/97 80.3 0.47 317.86 <0.005 0.00
04/09/97 77.9
04/10/97 85.5 0.41 289.0 <0.005 0.00

04/11/97 79.6
04/12/97 79.0

04/13/97 59.9 0.54 271.9 <0.005 0.00
04/14/97 81.5
04,7 =127 81.8 0.79 535.9 <0.005 0.00
04/16/97 79.9
04/17/97 60.9 0.64 324.2 <0.005 0.00

04/18/97 27.6
04/19/97 17.8

04/20/97 28.0 0.99 231.8 <0.005 0.00
04/21/97 31.1
04/22/97 69.2 1.07 617.3 <0.005 0.00
04/2:.37 78.5
04/24,97 79.1 0.49 321.5 <0.005 0.00

04/25/97 91.4
04/26/97 67.5

04/27/197 37.3 0.47 146.9 <0.005 0.00
04/28/97 29.8
04/29/97 65.1 0.61 330.3 <0.005 0.00

04/30/97 81.8

Average 67.0 0.60 320.9 <0.005 0.00
Maximum 95.0 1.07 617.3 <0.005 0.00
Minimum 17.8 0.40 146.9 <0.005 0.00



Bethlehem Steei Corporation
Bumns Harbor Division
Monitoring Station 011 Monitoring Summary

Sample Flow Ammonia (as N) Ammonia (as N} Cyanide Cyanide
Date (MGD) (mg/) (Ib/day) (mgl) (Ib/gay)
05/01/97 mni 0.42 273.0 <0.005 0.00
05/02/97 75.6
05/03/97 79.9

05/04/97 78.2 0.39 256.4 <0.005 0.00
05/05/97 66.8
05/06/97 78.6 0.43 282.7 <0.005 0.00
05/07/97 84.4
05/08/97 75.6 0.39 246.0 <0.005 0.00

05/09/97 104.9
05/10/97 64.3

05/11/87 73.9 0.31 193.0 <0.005 0.00
05/12/97 38.8
05/13/97 77.6 0.24 158.0 <0.005 0.00
05/14/97 83.2
05/16/97 73.5 0.20 123.3 <0.005 0.00

05/16/97 85.8
05/17/97 83.8

05/18/97 30.0 0.37 91.9 <0.005 0.00
05/19/87 32.7
05/20/97 75.8 0.64 406.1 <0.005 0.00
05/21/97 84.6
05/22/97 82.2 0.32 222.3 <0.005 0.00

05/23/97 88.7
05/24/97 73.5

05/25/97 72.7 0.42 254.2 <0.005 0.00
05/26/97 67.0
05/27/97 65.8 0.42 231.2 <0.005 0.00
05/28/97 88.7
05/29/97 83.8 0.24 166.4 <0.005 0.00

05/30/97 83.4
05/31/97 75.9

Average 74.5 0.37 223.4 <0.005 0.00
Maximum  104.9 0.64 406.1 <0.005 0.00
Minimum 30.0 0.20 91.9 <0.005 0.00



Sample
Date
06/01/97
06/02/97
06/03/97
06/04/97
06/05/97
06/06/97
06/07/97
06/08/97
06/09/97
06/10/97
06/11/97
06/12/97
06/13/97
068/14/97
06/ 5737
06/16/97
06/17/97
06/18/97
06/19/97
06/20/97
06/21/97
06/22/97
06/23;37
06/24/97
06/25/97
06/26/97
06/27/97
06/28/97
06/29/97
06/30/97

Avg
Max
Min

Flow
(MGD)
86.4
59.3
81.7
78.7
84.9
82.1
80.1
31.3
50.3
83.7
70.0
84.4
91.9
78.2
74.5
84.7
62.1
79.9
69.8
84.9
84.3
62.0
57.4
77.4
82.5
82.7
86.8
75.1
54.2
86.2

74.9
91.9
31.3

Bethliehem Steel Corporation
Bums Harbor Division
Monitoring Station 011 Monitoring Summary

Ammonia (as N)
(mg/)
0.29
0.36

0.38

0.40
048

0.41

0.51
0.47

0.26

0.41
0.34
0.31

0.35

0.38
0.51
0.26

Ammonia (as N)
(Ib/day)
212.0
246.1

271.4

1058.5
342.3

288.1

319.6
244 1

149.7

209.5
220.9

213.3

156.5

228.1
342.3
105.5

Cyanide
(mgh)
<0.005
<0.005

<0.005

<0.005
<0.005

<0.005

<0.005
<0.005

<0.005

<0.005
<0.005
<0.005

<0.005

<0.005
<0.005
<0.005

Cyanide
(Ib/day)
0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00

0.00
0.00
0.00



Bethiehem Steel Corporation
Bums Harbor Division
Blast Fumace Closed Water Pump Station
Cold Well Monitoring Summary

Sample Ammonia (as N) Cyanide
Date (mg/) (mgA)

04/01/97

04/02/97 42.0 0.010

04/03/97

04/04/97

04/05/97

04/06/97

04/07/97

04/08/97

04/09/97 32.8 0.036

04/10/97

04/11/97

04/12/97

04/13/97

04/14/97

04/15/97

04/16/97 47.9 0.538

04/17/97

04/18/97

04/19/97

04/20197

04/21/97

04/22/97

04/23/97 21.0 0.497

04/24/97

04/25/97

04/26/97

04/27/97

04/28/97

04/29/97

04/30/97 37.3 0.171

Average 36.2 0.250
Maximum 47.9 0.538
Minimum 21.0 0.010



Bethiehem Steel Corporation
Bumns Harbor Division

Blast Fumace Closed Water Pump Station

Sample
Date

05/01/97
05/02/97
05/03/97
05/04/97
05/05/97
05/06/97
05/07197
05/08/97
05/09/97
05/10/97
05/11/97
05/12/97
05/13/97
05:14/07
05/:5/97
05/16/97
05/17/87
05/18/97

. 05/19/97

05/20/97
05/21/97
05/22/97
05/22/87
05/24/97
05/25/97
05/26/97
05/27/97
05/28/97
05/29/97
05/30/97
05/31/97

Average
Maximum
Minimum

Cold Well Monitoring Summary

Ammonia (as N)
(mghl)

29.2

29.8

24.7

20.6

26.1
29.8
20.6

Cyanide
(mgh)

0.104

0.040

0.042

0.068

0.061
0.104
0.040



Sample
Date

06/01/97
06/02/97
06/03/97
06/04/97
06/05/97
06/06/97
06/07/97
06/08/97
06/09/97
06/10/97
06/11/97
06/12/97
06/13/97
06/14/97
06/15/97
06/16/97
06/17/97
06/18/97
06/19/97
06/20/97
06/21/97
06/22/97
06/23/97
06/24/97
06/25/97
06/26/97
06/27/97
06/28/97
06/29/97
06/30/97

Avg
Max
Min

Bethlehem Steel Corporation
Bums Harbor Division

Blast Furnace Closed Water Pump Station

Cold Well Monitoring Summary

Ammonia (as N)
(mgh)

22.2

29.0

24.6

23.6

24.9
29.0
22.2

Cyanide
(mgh)

0.186

0.044

0.087

0.014

0.083
0.186
0.014



