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BLAST FURNACE GRANULAR COAL INJECTION - 
RESULTS WITH LOW VOLATILE COAL 

INTRODUCTION 

This report describes the first coal trial test conducted with the Blast Furnace Gram&u Coal 
Injection System at Bethlehem Steel Corporation’s Burns H&or Plant. This demonstration 
project is divided into three phases: 

Phase I - Design 

Phase II - Construction 

Phase III - 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. 

The Trial 1 base test on C furnace was carried out in October 1996 as a comparison period 
for the analysis of the operation during subsequent coal trials. 

BACKGROUND 

The granulated coal injection facility at the Bums H&or 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 potmds/NTHM. Coal injection was 
initiated on C furnace on February 9, 1995 using four ruyeres 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 IvQrch. Operating difficulties with the 
coal grinding and preparation system, typical of new facility start up problems, required 
equipment changes and modifications. The first complete month of operation with coal as the 
sole injectant on C furnace was June 1995. On D furnace, complete coal injection began in 
April 1995. Since that time an operational learning curve and the development of efficient 
operating practices with the granulated coal facility were completed. 

Sydney coal, a high volatile coal, was used on both furnaces for eight months. Six different 
low volatile coal types were subsequently used on both furnaces for seven months. The good 
operational experience with the low volatile coal resulted in a decision to use low volatile 
Virginia Pocahontas coal as the standard for granulated coal injection at Burns Harbor. 
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The objective of the overall test program is to determine the effect of coal grind and coal type 
on blast furnace performance. Meaningful analysis of blast furnace process changes that 
occur with a change of injected coal type of sizing requires a base test period from which 
comparisons can be made for future tests. The requirements for an acceptable hial are: 

1. The base period used for comparison should be chronologically close to the ensuing 
trial period. 

2. A steady state operation with minimum day-to-day variability. The length of the test 
period is flexible, however, the longer the trial duration, the more definitive the 
results. 

3. A minimum of major furnace process changes during the trial, particularly with the 
process variable that is being evaluated. 

BLAST FURNACE OPERATIONS 

The Bums Harbor C furnace operation during October 1996 meets the requirements for an 
acceptable comparative base period. The operating results for this period may be used as the 
basis for the evaluation of future uials. 

The October operation on C furnace was adequate in terms of furnace performance 
parameters using coal injection. The injection facility supplied coal without interruption for 
the entire month. The average rate of 264 pound- varied from 246-278 
pounds/NTHM on a daily basis. The furnace coke rate during the period averaged 661 
pounds/NTHM. 

The important furnace opetating conditions that indicate the full range of furnace performance 
results are discussed and documented in the following. In addition, extensive environmental 
stream testing of the closed water and gas cleaning systems, furnace ref?actoty temperatures, 
thermal loads and refractory wear are presented for the Trial Base period. 

FURNACE OPERATING CONDITIONS 

The C furnace is designated as the granulated coal test facility due, in large part, to the 
physical improvements made to the furnace during the 1994 reline. The C furnace was 
enlarged slightly and the refractory cooling system was upgraded to a high density plate 
cooling configuration. The furnace stack region on C has closely spaced cooling plates that 
are not on the D furnace. This high density cooling was specifically designed for the rigors 
of high coal injection rates and to provide for increased production capability. 
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The essential operating characteristics for the base test are shown in Table 1. These values 
comprise the operating comparative base results necessary for future trial evaluation. 

The type of coal used and the grind size distribution for the trial is of ptimary consideration 
for this period. The monthly average chemistry for the Virginia Pocahontas injected coal is 
shown on Table 2. This coal is a low volatile type with high carbon and relatively low ash 
content. These two characteristics should provide the highest coke replacement value for the 
furnace process. The gross heating value, GHV, is also an indication of the heat value 
provided in the tuyere region of the furnace to offset the reduction in the furnace coke rate. 
The sulfur content of this coal is .78% and is considered to be mid-range. Candidate coals 
that were evaluated for use tanged in sulfur content from .32% to 1.75%. The sulfur content 
and the impact on the furnace process are discussed in more detail later. The sizing of the 
finaI granulated coal product is also important to the blast furnace operators. Daily samples 
are taken on each furnace to determine the size distribution of the coal sent to the furnace. 
Table 2 shows the average size distribution of the coal injected on C furnace for October. 
Granular coal size for injection purposes is defined as 100% of the product coal passing a 4 
Mesh (5mm) screen, 98% -7 Mesh (3mm) and lo-30% as -200 Mesh. In contrast, pulverized 
coal is defined as 70% - 80% of the product coal -200 Mesh. The defmition of granular coal 
on C furnace for October is met with the average values shown on Table 2. 

The injected coal rate of 264 pounds/NTHM on C furnace during October is one of the 
highest achieved since the start-up of the coal facility. The reliability of the coal system 
enabled the operators to reduce furnace coke to a low rate of 661 pounds/NT&TM. The low 
coke rate is not only good economically, it is an indicator of the efficiency of the furnace 
operation with regard to displacing coke with injected coal. 

Hot metal chemistry, particularly silicon and sulfur content, is another important ironmaking 
parameter. The end user of the molten iron, the Steelmaking Department, specifies the silicon 
and sulfur levels that are acceptable for their process. Low variability around the average 
value is necessary to achieve these specifications. The standard deviations of the silicon and 
sulfur content of the hot metal for October are shown on Table 1. 

Table 1 also shows a typical period of natural gas injection on the C furnace during January 
1995. Comparatively, we can see the significant operating changes that occur with the use of 
injected coal versus natural gas. The wind volume on the furnace has decreased significantly 
with the use of coal. Oxygen enrichment also increased from 24.4% to 27.3% with coal. 
The amount of moisture added to the furnace in the form of steam increased most 
significant.Iy from 3.7 grains/SCP of wind to 19.8 gmins/SCP. All of these operating 
variables were increased by the furnace operating personnel to maintain adequate burden 
material movement. These actions also increased the permeability of the furnace burden 
column. Permeability is discussed in more detail later. 
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Also of significance in Table 1 is the adjustment made to the furnace slag chemistry to 
accommodate the increased sulfur load from the injected coal. The sulfur content of the slag 
increased from 0.85% with gas to 1.39% with coal. The slag volume also inmased in order 
to help with the additional sulfur input. 

Blast furnace slag chemistry and volume is a determining factor in the final sulfur content in 
the hot metal. The blast furnace slag must be of such a chemistry that it can carry the sulfur 
supplied by the burden material, including the sulfur cotmibuted by the injected coal. Table 3 
shows the sulfur balance on C furnace during the month of October. Injected coal is the 
second largest contributor of sulfur to the blast furnace process. The blast furnace slag is the 
largest output variable for the sulfur. 

The blast furnace also produces large quantities of gas. The gas exits the top of the furnace, 
is cleaned and used as a fuel in the hot blast stoves. The excess gas produced is consumed at 
the plant’s boiler house. Special testing during October by the Burns Ha&or Plant 
Environmental Department for the presence of sulfur in the gas shows an average of 3.1 
grains per 100 scf during the month. The smount of sulfur present in the gas and the total 
gas production is shown on Table 3. The total furnace sulfur balance shows reconciliation of 
the furnace sulfur input to output at 99.2%. 

A method of representing furnace stack conditions as well as the overall furnace operation is 
by calculating a permeability value. Permeability is a function of the blast rate and the 
pressure drop through the furnace. The equation used for this purpose is: 

Permeability = (Furnace Wind Rate)* / [(Furnace Blast Pressme)’ - (Furnace Top Pressure)*] 

The larger the permeability number the better the furnace burden movement and the better the 
reducing gas flows through the furnace column. Figure 1 is a plot of the permeability value 
and the injected coal rate for each month in 1996. The permeability decreased from January 
to February as the injected coal rate was increased. Since then, this value has increased 
monthly, declining only slightly to a level of 1.19 for October. This indicates an acceptable 
overall operation on the C furnace during the base test period. 

ENVIRONMENTAL TEST RESULTS 

Gaseous Streams: 

During the month weekly gas samples were obtained from the C furnace and analyxed by 
Mostardi Platt Associates, Inc. Results of the gas samples are presented in Appendix 1. 



Wastewater Monitoring 

During October, monitoring of the Division’s meated 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. Figure 2 is a flow diagram of the water system and shows 
the location of the outfall monitoring stations. All monitoring results at Station 011 and 
Outfall 001 were within the applicable limitations and/or expected ranges. Monitoring results 
for the recirculating water system on October 23 indicate a slightly elevated 
ammonia-nitrogen concentration. The cause of elevated level is unknown. There were no 
adverse affects on the Division’s wastewater system that could be attributed to the BFGCI 
system during the month. Appendix 2 shows the monitoring results for the month. 

FURNACE THERMAL CONDITIONS AND LINING WEAR 

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 furnace 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 various elevations in the furnace 
from the water system thermocouples. 

In addition to the array of thermocouples, wear monitors have been placed in the refractories 
of the furnace at various elevations and quadrants. These monitors give an indication of the 
amount of brick that is left in the furnace at the various elevations. 

The inwall refractory temperatures for C furnace are shown in Figure 3 for 1996. The 
increased amount of injected coal does not appear to have caused an increase in the 
temperatures over the ten month time frame. The refractory temperatures for October have 
decreased at several elevations from some high values during January and February. 

By contrast, the thermal load values in BTU-, especially at cooler plate row 1 l-20, did 
increase significantly during May, June and July compared to January 1996. However, the 
heat loads have subsided during the following thme months. This tmnd is shown in Figure 4. 
Although there has been a increase in thermal loads at row 1 l-20, the mid-stack elevation on 
the furnace, none of the other measured elevations have increased significantly. Changes in 
thermal load values indicate a change in the operating characteristics of the furnace. The C 
furnace, as mentioned previously, was designed to accept these anticipated increases. 

Figure 5 shows the refractory wear monitor readings from the beginning of the C furnace 
campaign. The amount of coal injected is also shown. This figure seems to indicate that 
brick wear has increased as coal injection rates have been increased. This may or may not be 
the proper conclusion on furnace refractory wear. Figure 6 is included in this analysis to 
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show that refractory wear in a blast furnace may also be attributed to notmd wear over the 
life of the campaign. Figure 6 shows the refractory wear patterns of previous furnace 
campaigns at the Bums Harbor Plant against service time in months. We note that after 
twenty months of service, the highest wear area on C furnace with coal injection is slightly 
better than three previous furnace campaigns without coal injection. We must also note, 
however, that the previous campaigns shown did not utilize the high density cooling 
configuration that was installed on the C furnace for the current campaign. More operating 
data is necessary to determine the relationship between coal injection and furnace refractory 
wear. 

DISCUSSION 

A major conclusion of the use of granular coal injection for the October base test as well as 
the general furnace opemtional characteristics shown throughout 1996 is that granular coal 
performs very well in large blast furnaces. 

The quantity of furnace coke that is replaced by an injected fuel is an important aspect of the 
overall value of the injectant on the blast furnace process. The replacement ratio is also a 
very strong indication of the quality of the overall operation with coal as the injectant. A 
detailed analysis of the furnace coke/granulated coal replacement value for the C and D 
furnaces at the Burns Harbor Plant has been completed. 

The replacement ratio for a blast furnace injected fuel is defmed as the amount of furnace 
coke/NTHM that is replaced by one pound/NTHM of the injectant However, there are many 
furnace operating factors, in addition to the injectant, that affect the reported coke rate. In 
order to calculate an accurate value for the injected coal’s role in the process, all other blast 
furnace operating variables that result in coke rate changes, positively or negatively, must be 
accounted for. After technically accounting for coke changes caused by variables other than 
the coal, we attribute the remaining coke difference to the injected coal. 

This evaluation uses monthly average furnace operating results compared to an appropriate 
base period for each furnace to develop the replacement ratio. We have used twenty five 
months of data on both furnaces which includes operating results through the second quarter 
of 1996. The more monthly operating data available the more accurate and appropriate the 
replacement value determination will be. 

The adjusted furnace coke rate and the injected coal are plotted in Figure 7 along with the 
best fit regression line. The slope of the best fit line shows that the coal/coke replacement is 
0.96. The C furnace value for October 1996 is shown seperately. This value correlates well 
with the overall regression. This is an excellent replacement ratio and is significantly better 
than the 0.8-0.9 replacements reported by other injection operations. 
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A second conclusion from this work is the ability of the process to adequately~ handle the 
increased sulfur loading from the injected coal. As shown in the sulfur balances, the blast 
furnace slag can be adjusted, without harm to the overall operation, to accommodate the 
increased sulfur input. 

Thirdly, the unexpectedly large decrease in furnace permeability as a result of the use of 
injected coal has been overcome by increasing the oxygen enrichment and raising the 
moisture additions to the furnace. 
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TABLE 1 

Production. NTHMlday 6943 7436 
Delays, Min/day 71 25 

Coke Rate. IbMTHM Rep. 661 740 
Natural Gas Rate, Ib=s/NTHM 0 141 
injected Coal Rate, IbsINTHM 264 0 
Total Fuel Rate, Ibs/NTHM 925 881 

Burden %: 
Sinter 
Pellets 
Misc. 
BOF Slag IbslNTHM 

35.9 32.3 
63.8 67.0 

.3 .7 
5 0 

Blast Conditions: 
Dry Air SCFM 
Blast Pressure, psig 
Permeability 
Oxygen in Wind % 
Temp. F 
Moist. GrslSCF 
Flame Temp, F 
Top Temp. F 
Top Press, psig 

137,005 167.381 
30.0 38.9 
1 .19 1.57 
27.3 24.4 
2067 2067 
19.8 3.7 

3841 3620 
226 263 
16.9 16.1 

Coke: 
H20. % 5.0 4.0 

Hot Metal %: 
Silicon 

Standard Qev. 
Sulfur 

Standard Dev. 
Phos. 
Mn. 
Temp., F 

.50 .44 
,128 .091 
.040 .043 
.014 .012 
.072 .070 
.43 .40 

2734 2745 

Slag %: 
Si02 
Al203 
cao 
MgO 
Mn 
Sulfur 
B/A 
B/S 
Volume, IbslNTHM 

36.54 38.02 
9.63 8.02 

39.03 37.28 
11.62 12.02 

.46 .45 
1.39 0.85 
1.10 1.05 
1.39 1.30 
424 394 

BASE PERIOD EVALUATION 
Burns Harbor C Furnace 
Summary of Operations 

OCTOBER 1996 JANUARY 1995 



TABLE 2 

BURNS HARBOR C FURNACE INJECTED COAL ANALYSIS AND SIZING 
OCTOBER 1996 - COAL TEST BASE 

cad 

Vol. Matter, % 
Sulfur. % 
Ash, % 

Va. Pccahantas 
Six Train Avg. , June1996 

18.00 
.70 
5.3 

Ultimate Analysis. % 
Carbon 
oxygen 
Hydrogen 
Nitrogen 
Chlorine 

87.1 
1.23 
4.2 
1.21 
,170 

Total Mois..% 6.6 

GHV, BTU/lb (dry) 14974 

+4 Mesh 

4 Mesh +8Mesh 

-8 Mesh +16 Mesh 

-16 Mesh +30 Mesh 

-30 Mesh +50 Mesh 

-50 Mesh +lOO Mesh 

-100 Mesh +200 Mesh 

-200 Mesh +325 Mesh 

26.0 

27.7 

13.9 

-325 Mesh 0.70 
TOTAL 100.0 

C FURNACE PRODUCT COAL SIZING 
OCTOBER 1996 

MEAN % 

0 

0.6 

3.7 

10.6 1.1 

16.0 0.6 

4.6 

4.2 

3.3 

0.4 

S. D. % 

0.2 

0.5 



TABLE 3 

BURNS HARBOR C FURNACE SULFUR BALANCE 
OCTOBER 1996 -COAL TEST BASE 

SULFUR INPUt October 1996 

Material; 

Furnace Coke, Sulfur Analysis 
Tons Coke Used 
Tons Sulfur In 

.69% 
71,085.O 

490.5 

Injected Coal,Sulfur Analysis 
Tons Coal Used 
Tons Sulfur In 

.78% 
28,409.O 

221.6 

Sinter. Sulfur Analysis 
Tons Sinter Used 
Tons Sulfur In 

.02% Flue Dust,Sulfur Analysis 
121.282.6 Total Tons Produced 

24.3 Tons Sulfur Out 

PelletsSulfur Anatysis 
Tons Pellets Used 
Tons Sulfur In 

.Ol% Filter Cake.Sulfur Analysis .402% 
215.306.5 Total Tons Produced 2.570.60 

21.5 Tons Sulfur Out 12.4 

Scrap.Sulfur Analysis 
Tons Scrap Used 
Tons Sulfur In 

.23% Top Gas. Sulfur Content 
3.901.7 Total Gas Produced, MMCF 

9.2 Tons Sulfur Out 

BOF Slag.Sulfur Analysis .07% 
Tons BOF Used 530.2 
Tons Sutfur In .4 

TOTAL TONS of SULFUR IN: 767.5 

SULFUR OUTPUT: October 1996 

Material: 

Blest Furnace Slag, Sulfur Analysis 1.39% 
Total Tons Produced 45.626.6 
Tons Sulfur Out 634.2 

Blast Furnace Iron.Sulfur Analysis .040% 
Total Tons Produced 215.220.0 
Tons Sulfur Out 86.1 

.450% 
1,076.l 

4.8 

3.1 GrsJiOO scf 
108.246 

23.9 

TOTAL TONS of SULFUR OUT: 761.4 

SULFUR OUVSULFUR IN .992 
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BURNS HARBOR C & D BLAST FURNACES 

Regression Analysis - Injected Coal vs Adjusted Coke Rate 

800 

#I 

5 

2 
750 

2 
E 
s 700 

6 
0 
2 
s = 650 
u I 

600 

550 

Slope = -.962 

X 
C Furnace, October 1996 

n CFumace 

l DFumace 

500 I 1 , I I / 

100 150 200 250 300 

Injected Coal Rate - lbslton 



Blast Furnace Granulated Coal Injection 
Environmental Monitoring Report 

Appendix I - Gaseous Stream Testing Results 
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Bethlehem steel 
C-Blast Furnace 
Gas ‘Test Raults 

BUM Ha&or, Indiana 

i 10117/% I 1300 4.73 I 24.9 I 0.62 25.5 I 49.0 1 3.1 

l Data included in repon but shows high % of oxygen and may nor be representative of 
actual conditions. 
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1 G T In&ate of Gas Technology ha’ytia’ Rcport 
1011K% 

IGTtopU :%14%1,xLs 

TRACE SULFUTt DETERMINATION BY GAS CHROMATOCFUPHY 

Client Name: Moruldi 
IGT Sample Number: %14%1 

Sample Description: sample 64017001 lb/;/CL Ob’JU 

Date Aadyzed: l-oa-96 
Amlyst: da 

Component Name 
wd=%= SaJlMt 
sulfwDicuidt 
catmy svlddc 
bJtx-aDid6dc 

PPMV 
12 

21 

Component Name 
=opbcoc 
c1-lIliopbaus 
c2--ihi+es 
C3-Thiopbroa 

PPhlv 

Melhyl Mcmpto -0phsr 
uhyl Merrrpun Cl-Wophcrrr 
i-PqylMaupm c2-~h 
DempylM~~ 
&Buy1 hiauw =f&= 

DiIndhyl sulfidr 
tvlehyl Ethyl Sulf& 
Dkthyl stidc 
DA-Butyl suKdt 

hditidul Unihtif,d 
sulfm ccupmdt 
(all .s !lvmmlfides) 

DhdbyllZhlfh 
t.AubylE&ylDisuhi& 
Methyl i-h@ Disulfidc 
lx?tbyi- 
hallyltt-PrqylDinrlfrdc 
Mdhyl I-Bufyl Disld6& 
Etbyii-PqylIhdW 
E4bylo-RqylDisul6dc 
E&y1 tButyl DisulW 
LX-i-Ropyl Dind5dc 
i-Pro& n-hpyl DisuE& 
Di-n-Pmpyl DisuKde 
i-Pro& I-Butyl lhd6de 
n-Fmpyl I-Bwyl I?istS& 
DA-BuyI Disullidc 
DimethylT~& 
Lklhyl Tlisul6& 
DA-Buryl Tsis$& 

Nota: CanpQQl lklation Lilti: 
1 ppm” for Hy&ogm stidc 
0.2 ppmv for aI1 other mpwnds 

Total unidalli6cdd: 0 
Total Idcnli6ed: 33.0 

Total suhr content 
b PPMV 
AsGlaii100scT 

33.0 
2.1 

k&imtcoftnrTatmology 1700South,.,rPms,,s:Rd LkPlkna,IL 60018 



1 G-f- ~:Me of Grs Ttchnolw ha’yticP’ Re”ort 101lm6 
IGT Lq # : %14%2.Xl.S 

TRACE SULFUR DEl-ERhfINATlON BY GAS CHROMATOGRAPHY 

Ciknt Name: t&st&&~ 
IGT Sampk Numb 9614962 

Sample Description: Sample 64017002 ! O/l/CC I/‘02 

Date A~Ayzed: 70.x-96 
Andyrt: clt 

Component Name 
Hybugen Sul6& 
SUlIbLlkiCk 
caltanyl SuKde 
cubcml3aK& 

PPMV 

36 

Component Name 
=w= 
Cl-RIiophcos 
c2-lhicQbm5 
c3-Thiw 

PPMV 

Mcchyl-I- scaLouliophmc 

ubyl -P- Cl-Bcnwlhiopbena 
i-RupylucmpUn c2-Bwnlhiophars 
o-plowl Msppua 
autyl Manpun =hiophn 

Dimctbyl suJfi.+ 
M&y1 EtJlyl sul6& 
Diclbyl Sldfa 
Lx-l-Buy1 SUIM? 

lnditidrul Unidatied 
Sulfrrrh~ 
ml Y monorul6da) 

lxtdtyl- 
Mcchylm- 
Mdbyl i-Pmpyl Ilisuu? 
Dietbyl Disula 
hwbyl o-Pm&y1 Disula 
Maby l-Btuyl JssulMc 
ubvliplod- 
ubyl-PFqyl- 
Ethyl l-BEyl - 
Di-i-Pmpyl &u&k 
i-~lm-F9qylDisuEdc 
Di*PqylDimlf& 
i-Pmpyl I-Bukyl DisuKds 
a-Pm@ c-Buy1 DisulKdt 
DA-Buy1 DisuEdc 
Dimethyl Triculbdc 
DayI Trisula? 
Di-r-Bmyl Triylfs 

To&l Unidaifkd: 
Tad kkntified: 

Total SILlfur content 
Ar PPhw 
As GminrllOO SCF 

0 
36 0 

36.0 
2.5 

Carnpmmt Detetim Limit 
I ppmv for Hydrcgm Sulfidc 
0.2 ppm” la 111 other compoun& 

hs7iW of Gss Tcsbnology 1700 South ML Rapcc Rd Dm PI.i,x,s. IL 600 I6 



IGT InrtiMeofGuTcchnobgy AnP’ytfcPIReport 
lo/IS% 

IGTLo&H:%l4%3xLs 

TRACE SULFUB DET?Xh¶lNATION BY GAS C~IROMATOGRAPHY 

Client Name: m 
IGT Sample Number: 9614%~ 

Sample Description: Sample 64017-003 I*/+4 /J’-* 

Date Analyzd: 7-0~1-96 
Analyst: CL 

Component Name PPMV 
uy&ogul sul6dc 1.4 

Component Name 
=opbcoc 

PPhlv 

sulfur Dioxide WIii*CS 
cal-bmyl sula 4.3 a-Thiopbm6 
cuhDisul6& c3-liliopbwr 

Methyl Mcfupun 

*l-pun 
i-RqJyI Mcruprn 
D-PmpylMelupuc 
I-Butyl hkupm 

Dimahyl suw 
MCI&I Elbyl Stick 
Die&l sulfl& 
Di+Bayl Sul6dc 

Lhxlbyl- 
Methyl Ethyl DisulMe 
M&j+ i-Pmpyl DisulGdc 
Di&yl Disul6& 
Methyl n-Ropyl DisulGdc 
Metbyl I-Bulyi x3isulw 
Ehyli-PmpyiDisulb4 
EJbyl rJ-Pnpl c+uhide 
Ethyl ‘-Buy1 &&de 
Di-i-Pmpyl Dinrlfidc 
i-Rqyl n-Prqyl Dk&& 
Di-rAwpyl Dinrlfldc 
i-R.+ t-Buy1 lhul6& 
rJ’mpyI t-Butyl LXsulf& 
Di-t-Buy1 Ckulfh 
Dimclbyl TtidS& 
Diubyl TrirulGdc 
Di+Butyl Tris+k 

Toml Lhlidmlihrd: 0 
Teal Mmi6d: 5.7 

To4al sulflu contm: 
As PPMV 5.7 
Icr GmirdloO SCF 0.4 

Nota: Compmml Dclaion Liic 
I ppm” for Hydmgm sulflde 
0.2 ppnv for 811 &a ConrpDpvdt 

InstituIc of G-as Tahnology 1700 South Mr l’roqxc; Rd Dcr PlCncs. IL 60018 



1 GT Institute of Gas Tahnology ha’ytial Report 
Ion4/96 

mLagr : %lsl21.xLs 

TRACE SULFUR DIZTERMTNATION BY GAS CHROMATOGRAPHY 

Client Name: &swdi Pbn 

ICT Sampk Number: 9615121 
Sample Dcsuiptioll: sample 64113401 

Date And+: 15&t-% 
Analyst: CL 

lo/q/T4 OS : o- 

Compoacat Name 
nydmgm sulsdc 
sulfir Diorddc 
cubonyl sul&k 
cdxaDind6dc 

PPMY 

34 

Component Name 
a+= 
cl-Thiopbaus 
c2-‘lhiophener 
c3-nliophales 

PPMV 

M&y1 Msupun 
EW MP- 
i-PqyI Msuplm 
d4qYyltb4apun 
t-Bury1 Mcrupro 

EiImily1sul6dc ” 
Mcfhyl Ethyl SuKdc 
Di&yisuKdc 
IX-c-BayI Subk 

-0pbcn 
c I -Bcaochiophcna 
czBcrwhiophem 

Throphw 

Individual Unidmtifzd 
SuhTC~ 
(alI as d6da) 

Diln&ylDisuIfidc 
M&y1 EIhyl Disul5dc 
Mabyl i-Ropyl Dirulsdc 
DicdryIDisuLb 
MdhyldJmpylmullide 

Mahvr-w- 
E&y1 i-Pmpyl IXdide 
Ecbyl n-R& &UK& 
Elbyl bButy1 I3id6dc 
XX-i-Pmpyl lXd6& 
i-Pmpyl a-FkqyI Ikulfide 
Di-n-m DisuE& 
i-Pmpyl I-BuryI Dim&de 
n-Prqyl c-Bury1 DidMe 
Di-t-Bury1 Disddc 
Dimethyl TrintlMc 
Diehyl Trirulfidc 
Di+Butyl Ris&& 

Teal Utideoti6ed: 0 
Tofal IdcaSed 34.0 

Total Wfur Content 
As PPMV 
ASGAidlCOSCF 

34.0 
2.1 

piota: canpmmt Dclmial Liil 
I ppm ra nydmgal sd6dc 
01pnvfadlabcrcQmFo~ 

Inrti~c of Gas T&olm 1700 South Mt b.,-,.wrL?,4 hrP’.:“- n r-3” 



I G T mtute 0fcs-a.s -rechnoiogy Ann’ytioi Report 
lORlt96 

IGTbg1 : %15122.X~ 

TRACE SULFUR DETERMINATION BY GAS CKROhlATOCRU’KY 

Client Name: Morurdi 
ICT Sample Number: 961~122 

Sample Descriptioo: slmpk WI 13402 m/o/d Jr: 00 

Date Andyred: ISact- 
Adyst: CL 

Component Name 
w=s=- 
sti Diode 
cubmy Sulfj& 
cubooDisul6de 

PPhfv 
1.1 

4.3 

Component Name 
tiophec 
Cl-nli* 
cz-Thiapbmcs 
c3-Thiopbcoa 

PPMV 

Methyl Memptan -opbcoc 
Ethyl Merupun Cl--opban 
i-PrqsyIMaupUn c2-Bmwhiophcaa 
n-RqgMauptm 
t-Buy1 Msupu~ mopbvr 

DimerbyIsuIfidc Icdividlul unidenticd 
Methyl Elhyl sti Sh- 
Diebyl sulfi& (dl u mmomlfi&s) 
Di-t-Butg Suf6& 

D&tbylDiSUKdC 
Mnhyl uhyl DiSuKh 
Mabyl i-Pmpyl DisulW 
Dietbyl Dirulhdc 
MsthylcPPrqrfl~& 
hwbyl I-Bulyl Dinrl6dc 
E&y1 i--I EhKdc 
Ebyl n-Pmpyl DisuKde 
Ethyl t-Butyl DimIS& 
Di-i-Fkpyl Dkl6de 
i-*1 n-Fmpyl Di.mk!e 
Di-n-Rwpyl Dinll6& 
i-Prqql I-B~yl Ditide 
~J’ropyl I-Butjl Dim&& 
Di+Buyl Disul6dc 
Dimetbyl Ttirrruidc 
Diethyl Ttiul6de 
WI-Butyl Trim&k 

Nota: 

Teal UoibW 
Total Idmti~ 

fold sdfur CorAtml 
m PPW 
ic1 CninsJlKl SCF 

0 
5,4 

5.4 
0.3 

cc4npt DMljm Limit 
I ppn” fcr Hydmgea Sul6& 
0.2pfadlorbsmprm& 

hstiolu ofGas Tcclmology 1700 S.wct ML Rorpce: Rd Dx Plainer. IL 60018 



I GT Institute of Car Technology hnlytica’ Report 
IOR4196 

lCiT~4:%1Sl23.XLS 

TRACE SULFUR DETERMINATION BY GAS CKROMATOCiUPHY 

Client Name: w 
IG? Sample Number: 9613123 

Sample Description: Sample641 13-3 /r/c/c4 13:oe 

Date halyzd: 13-Ckt-% 
Analyst: ck 

Component Name 
Hy&qa Sul6& 
sulfluDiorddc 
cahmyl sul6dc 
cuilc4tDisul6& 

PPMV 
19 

41 

Component Name 
nophcne 
Cl-Thiophcna 
c2-lhiopha 
c3-Thiopbmcs 

PPhlv 

Mahyl-P- -N== 

MM-F- cl-emzMhiopkncs 
i-Ropyl Maupun c2-ww 

n-MI Mcrclpun 
t-Butyl Mclu* nlioplvnc 

Dilncthyl s&de hdividrvi Unidcntied 
Methyl Ethyl SuI6de Sh- 
Diahyl Sul6de (all LI mlaxml6b) 
Di-t-Butyl SldS& 

DiWbylDiSUlf& 
Methyl Ethyl DkKdc 
Methyl i-bpyl DhlS& 
DieAylI3imwe 
Methyl n-Propyl DiA6& 
hklhyI1-Bcnyl~dc 
!3hyI i-FWpyi Llkul6k 
Ethyl B-F+Jgg lxul6dc 
Ethyl t-Bay1 &uh!e 
Di-i-Propyl DisuI6d-z 
i-Pmpyln+mpylDisti& 
Dia-pfqzyl DisuKdc 
i-pmWI I-Bury1 Dimlf& 
n-Pqyl t-Bury1 DimlSde 
Di-t-Butyl Disul6dc 
Dimmbyl Trirulbdc 
nkttqlTrisuK& 
Di-c-Butyl TrimlG& 

NOW 

Total Uni~ticd 0 
Total Idcnticd 60.0 

Total sulfur Catmt 
As PPMV 
AJGTaidlwscF 

60.0 
3.8 

component DelEctica Limit 
I ppmv for Hydroga, Stidc 
0.2 pp” fa all othu mpxnds 

InstinucofGxsTahnologv 17OOSouthM~~tRd DaPhins.IL SC018 



I GT Institute of Gas Technology Anplyticp’ Report 
10fl5/96 

IGTkqW : %153Ol.M5 

TRACE SULFUB DETERMINATION BY GAS CiSROhUTOGRU’HY 

CLknt Name: m 
IGTSample Number: 96~301 

sample Description: SunpIe ~202aol / */l-r/c4 04: 00 

Date Andyztdz zwh-% 
Andyst CL 

Componeot Name 
ww=- 
SUhDiXid? 
bimyi Sul6& 
chtm- 

PPMV 
32 

6.4 

Component Name 
=opbcDc 
Cl-Thj*a 
c2-Thi- 
c3-Thiophmcs 

PPhw 

Wl~r- -0pbcDc 
EW -w c1--opbcM 

i-ArbbF- c2-v 

-prodM-I- 
--YlMemplo =hiophne 

x3iabyl sulhk Irainmulti&Ni6ed 

MclbylEtbylS- sulbc2Jnpds 
Dietbylsulb& @II a.3 Illomsab) 
DA-may1 sd6ck 

I3imdyIDirul6dc 
MahylEtbyl- 
MetbyIi-Rvpy1~& 
IwbyIDisuKdc 
M&yIpRqylDisulwc 
mt-wyl- 
Ethyii-FqyiI3isls& 
EtbvlpRqryDi-= 
uhyll-E@Dirullib: 
Di-i-prod DisuKh 
i-Pm&n-PqylDialfik 
Di-n-PmpylDisuI6& 
i-r%& allyI Disa& 
n-Pmpyl I-Bql Dkul6& 
Di.+Butyl Dkul.Sdc 
Dim&ylTkl6dc 
DieflnylTrialSdc 
DA-BuyI TrisulMe 

TotdUrddcntificd: 0 
Total Idcotifrai: 9.6 

Teal Suhr Contat 
I\r PPMV 9.6 
As GmirdIW SCF 0.6 

NON% Comparrnl Ddatioa Limit 
I ppnv la Hydnqn Sulhck 
0.2 ppm” for *II other cumpmdr 

btiNteofGuTahnology 1700 SouthML Pmrpest Rd Des pl,&s, L 6(x318 



I GT kuritute ofcirr rschnoiogy Ana’ytiul Report 
mnsl96 

IGTbg a : %13302W 

TRACE SULF’UB DETERMINATlON BY GAS CHROMATOGR4PHY 

Client Name: m 
IGT Sample Number: WSMI 

Sample Deschption: sampk 64202~12 I ./~,7/5/ //:a3 

Date Andyad: 23-O+% 
Aualyst ch 

Component Name 
a- 
suwlxDiar6dc 
cutmy sul6dc 
c&atDisd6& 

PPMV 
l 

3.3 

Componeot Name 
me= 
Cl-%- 
c2-Thiqhm 
c3-ThiopbQs 

PPMV 

WI-F- BcnrothiophcDc 

uhul -P- CMW.lXhiophcoa 
i-Rqylh4uupun c2-Benro(hiopbeDs 

n-RqylMuapun 
t-&y1 Mcrupuo =#- 

DiIWlbylSUlMC lndivimyl uni&lfi6rd 
MnhylElhyl sul6l.k s-w 
Di&yl sulsdc ml L1 momsul6ds) 
Di+Butyl sula 

Dimdyl~~ 
Mcchyl E&y1 Disd6& 
Mebyli-Pq$Did.Me 
DiabylDidGk 
Mnbylo-Plupyl- 
Mabyl I-Bmyl DLul6dc 
Ethyl i-Pmpylrlis&i& 
Ebyin-mq7ylDisulw 
Ethyl t-Bury1 Dis&k 
Di-bPK& DisulMe 
i-FWpyl II-Pqyl Disul6de 
Di-o-pmd Disulu 
i-rhqyl mutyl Dir&& 
n-Pmpyl t-Butyl LuuK& 
Di-t.Butyl Disulsdc 
Dim&y1 Trisul6dc 
Dietby Trinrl6dc 
Di-t-myl TrLvlfi& 

Td unidalifld 0 
Toal Idcntificd: 4.3 

Told sulfur CwMl 
/u PPMV 4.3 
A5 Gnird100 SCF 0.3 

N&S CompoocncDaestiaiLimit 
1 ppmv for Hydqen Stide 
0.2 ppn” for alI other csqmmds 

lnnirutcofGsTechnc1~ 17OOsanhMt ProspotRd Dcr PlainmU. 60318 



IGT InstitutcofGuTedmology ma’Report 
1ons196 

IGTLqU : 9615303X~s 

TRACE SULPUR D EllDMINATlON BY GAS CHROMATOCIUPHY 

Chat Name: &@&L&J 
IGT Sample Number: %I5303 

k~~pk k~eription: Sample 64202a3 I @/#7/L l3:oa 
Date Andyzed: Z-Oa-96 

halyst: CL 

Component Name 
Hews* 
s!JlbDioddc 
cutayl SuKdc 
carlmrl- 

PPMV 
14 

33 

Componeot Name 
=w= 
Cl-Tbiopbens 
c2-Thiophcoa 
c3-nlic9k&s 

PPMV 

*l-w -w-= 
WI -pun Cl-sewhiopbpa 
i-Rvpyl tbklu* c2-ww 
Pw-pun 
I-Butyl Maup~n a+= 

Dim&y1 Sul6& Indiviti uaidmti6ed 

MubylEthylS~~ s*Compocmdr 
Didbyl SuK& (dl LI -da) 
IX-c-Buy1 Sulbk 

Dilmhyl- 
MwEchyl- 
Melbyli-PrqrylDkuiMc 
Dietby! DisulMc 
MabylPRopylDirul6tk 
M&y1 t-Bmyl Disubk 
Ehyii-PmpylDinrlbdc 
E4bylrl-~DinJ6dc 
Etlyl \%utyl Disdu 
Di-i-Pmpyl DisdLk 
i-Fmpyl laopyl DisuKk 
Di*RvpylDisuIw 
i-Pr& I-Butyl Dimhi& 
n-Pqyl t-Bury! DisulMe 
DABmy Distdf& 
Dim&ylTrisul& 
DiubylTrisul6de 
Di-i-Buy1 Trisulhk 

Nota: 

Toul Unidcnti6cd: 
Tow1 l&nW 

Total Sulfur Content 
hr PPMV 
As GraidlOO SCF 

0 
49.0 

49.0 
3.1 

Gnnpalalt L-ktaticm Limit 
1 PP”Y fur Hydqm SUE& 
01 ppm” for au othn camplmds 

kstimuofGaTahnology 17OOSoutbM~~psc~Rd DcrPLUKI.IL 60018 



No”-01-96 1O:OM IGT Anrlytierl Lab. 647 768-0970 P.16 

IGT Analytical Report lWJIF)6 
lnstitutodGosT4chldov ml4l:%IJ3aI.XLS 

TRACE SULWB D~RMINAHON BY GAS CHROMATOGRAPHY 

Clk.nt Nm: &sdip& 
It7 SatpIe Numborr 961~3~ 

SBmpk Dmaiptio6z zulQk64~1141 rep/CL OS IO.3 

hkbdy7d: m-96 

Mb 

PPMV 
26 

31 
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MOSTARDI-PLATT ASSOCIATES, INC. 
Environmental Consultants 

Read Instructions on Revuse Side Before Com~ktine Form! 

I Y 
Delivered by: DateTime Prd by: DatdhC 
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f. c/. 10, Y.Y6 

Special InstnrCUOns: 



MOSTARDI-PLATT ASSOCIATES, INC. 
Environmental Consultants 

G9d-i/ 511, 

Read Instructions on Reverse Side Before Completing Form! 

I. CHAIN-OF-CUSTODY RECORD 

u Praiect Number: m 

Sample Poiir Idendfiudon 

F:m*TAuA*\C”sTODI Fp” 
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MOSTARDI-PLATT ASSOCIATES, INC. 
Environmental Consultants 

Read Instructions on Reverse Side Before Completing Form! 

,. _~ .,..,.) ,..., ~,.~ . ,..., 
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PhcitlLwtion: 
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Environmental Consultants 

Read Instructions on Reverse Side Before Completing Form! 

DatJTig oD Procewxi by: Dale/Time Resciwd by I~on~or-p 
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Institute of Gas Technology 
LGGIN CHAIN OF CUSTODY REPORT (In011 

Ott 07 1996, 04:16 pm 

Login Number: L96-1496 
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc 

Project: MOST 96-1496 

L96-1496-1 SAMPLE 64017-001 03-OCT-96 04-OCT-96 
report total hydrocarbons 

25-OCT-96 

Gas PLANDGAS2 1 Ko::les 
Gas c LANDGAS 
Gas C SLFRTG Hold:04-OCT-96 

L96-1496-2 SAMPLE 64017-002 03-OCT-96 04-OCT-96 25-OCT-96 
report total hydrocarbons 
Gas P LANDGAS 1 Bottles 
Gas c LrdNDGAs 
Gas C SLFRTG Hold:04-OCT-96 

L96-1496-3 SAMPLE 64017-003 03-OCT-96 04-OCT-96 25-OCT-96 
report total hydrocarbons 
Gas PLANDGAS2 1 3ottles 
Gas c L7mDGA.s 
Gas C SLFRTG Hold:04-OCT-96 
Miscell. s 22 s&H 

Page 1 

Signature: 

Date: '$$j~~d 



Institute of Gas Technology 
LOGIN CHAIN OF CUSTODY REPORT (ln011 

OCt 15 1996, lo:20 am 

Login Number: L96-1512 
Account: MOSTARDI PLATT Mostardi Platt Associates, Inc 

Project: MOST 96-1512 
._............... ,I ,~. _~ x~ . ., L~gybry~y- :,; '_ ':y :".'."'y:'- :'y ,cr~~~~:i~~,~~,~~~~~~~"""~'~" :~:zc&~~ect ,; ,i~, +*celve; I~:! ~:;:,_, ;:~ ~ 

s~~~4:-.,~~er,::,i:::~,~~i~,~~~~~~~~~;~~~~~~~~:.~~:~~~~'~~:~_:, 
:bbe'~ : ,..,. 

..c-.* .,..1," "' : j ;Dath,;, ~:;: :,~;;,;;; : ':&te / ;',, %c, ::: ::PR,,;~te ..*. ,,,,.... ,...,, x*rr;r.L ,... ".,~ ,~- ,....,.. _,dh ^,,__ ..,....... ~,. ,,. ,.,,,,,,, ,, ,, 

L96-1512-l SAMPLE 
Gas P LANDGASZ 
Gas c u4IiDGA.s 
Gas C SLFRTG 

L96-1512-2 SAMPLE 
Gas P LANDGAS 
Gas 
Gas C SLFRTG 

L96-1512-3 SAMPLE 
Gas P LANEGAs 
Gas c IJdNDGAs 
Gas C SLFRTG 
Miscell. s zz SbtH 

64113-001 OY-OCT-96 14-OCT:96 04-NOV-96 
1 Bottles 

Hold:lO-OCT-96 

64113-002 09-OCT-96 14-XT-96 04-NOV-96 
1 Bottles 

Hold:10-OCT-96 

64113-003 OY-OCT-96 14-OCT-96 04-NOV-96 
1 Bottles 

Hold:lO-XT-96 

T-of‘4 I 

Page 1 

Signature: 

Date: e 

2 



Institute of Gas Technology 
LOGIN GRAIN OF CUSTODY REPORT (ln01) 

Ott 22 1996, 04:34 pm 

Login Number: L96-1530 
Account: MOSTARDI PUTT Mostardi Platt Associates, Inc 

Project: MOST 96-1530 

L96-1530-l SAMPLE 64202-001 17-OCT-96 21-0X'-96 ll-NOV-96 
report total hydrocarbons 
Gas PLANrGAs2 1 Bottles 
Gas CLANDGAS 
Gas C SLFRTG Hold:18-OCT-96 

L96-1530-2 SAMPLE 64202-002 17-OCT-96 21-OCT-96 ll-NOV-96 
report total hydrocarbons 
Gas P UNDGAS2 1 Bottles 
Gas CUNDGAS 
Gas C SLFRTG Hold:18-OCT-96 

L96-X30-3 SAMPLE 64202-003 17-OCT-96 21-OCT-96 ll-NOV-96 
report total hydrocarbons 
Gas P LANDGAS 1 Bottles 
Gas CLANDGAS 
Gas C SLFRTG Hold:18-OCT-96 
Miscell. s zz s&n 

Page 1 

Signature : 

Date: IDIM 46 I * 



Nov-01-96 10:OSA IGT Anrlrticrl Lab. 847 768-0970 

Inmtitutc of Gas Tcchnol 
LOGIN CHAIN OF CUSTODY REF'ORT ?I n01) 

Ott 28 1996, 02:22 pm 

Login Number: L96-1538 
Account : MOSTARDI PLATT Mostardi Platt Associates. Inc 

Project: NOST 96-1538 

P.12 

L96-153B-1 
report total 
Gas 
Gas : 
Gas C 
L96-1538-2 
report total 
Gas 
Gas : 
Gas C 
L96-1538-3 
report. total 
Gas 
Gas : 
Gas C 
Miscell. S 

SANPLE 64312-001 25-Off-96 28-OCT-96 18 -NOV-96 
hsydr;bono 

1 Bottles 
iE%F HOld:26-W-96 

SAMPLE 64312-002 25-OCT-96 28-OCT-96 la-NOV-96 
hp--dx-~~bone 

1 Bottles 
LANDOAS 
SLFRTG Hold:26-XT-96 

SAMPLE 64322-003 25-OCl'-96 28-OCT-96 18-NOV-96 
hps;bons 

1 Bottles 
kit!EiF Hold:26-CCT-96 

22 S&H 

Page 1 
. 

Signature: /XL.-_ LlL-e$ 

Date : (@/2x/96 



Blast Furnace Granulated Coal Injection 
Environmental Monitoring Report 

Appendix II - Wastewater Monitoring Summaries 



Sample 
Date 

01 -act-96 
02-act-96 
03-act-96 
04OGt-98 
05oct-96 
06-OOt-96 
07-w-96 
oaOd-96 
09-Od-98 
1 O-Ott-96 
11 -act-96 
12-act-96 
13-06-96 
14-06-98 
15act-96 
16-Ott-96 
17-O&96 
18-06-96 
19-act-96 
20-act-96 
Zl-oat-96 
22-OCt-98 
23-06-96 
24-Ott-96 
25-06-96 
26-Ott-96 
27-06-96 
28-06-96 
29-06-96 
30-Od-96 
31 -oct-96 

Average 23.8 0.009 
Maximum 47.9 0.022 
Minimum 15.0 CO.005 

Bethlehem Steel Corporation 
Bums Harbor Division 

Blast Furnace Closed Water Pump Station 
Cold Well Monitoring Summary 

Ammonia (as N) Cyanide 
(m9N Vw.4 

15.0 0.022 

15.4 0.012 

17.0 ~0.005 

47.9 <0.005 



Sample Flow 
Date WGD) 

01 -act-96 91.9 
02-06-96 85.7 
03-act-96 89.8 
04oa-96 80.8 
05-Ott-96 76.8 
06-06-96 72.3 
07-odt-96 73.4 
08-act-96 90.6 
09-act-96 85.9 
1 o-act-96 87.4 
11 -act-96 86.4 
12-odt-96 84.2 
13-06-96 90.3 
14-act-96 73.1 
15-act-96 88.5 
16-04-96 93.2 
17-04-96 97.6 
18-O&96 89.8 
19-oa-96 72.9 
20-act-96 81.6 
21 -oa-96 76.7 
22-06-96 89.9 
23-06-96 90.4 
24-04-96 90.1 
25-04-96 33.3 
26-06-96 30.9 
27-Ott-96 30.5 
28-Ott-96 31.6 
29-act-96 86.2 
30-odt-96 86.1 
31 -act-96 85.2 

Ammonia (as N) Ammonia (as N) Cyanide 
m9i ’ 
0.35 

(Iblday) 
268.4 

0.29 217.3 

0.37 223.2 

0.42 317.5 

0.53 386.6 

0.38 286.4 

0.63 465.3 

0.70 570.1 

0.71 483.5 

0.52 390.1 

0.47 353.4 

1.02 259.6 

0.58 417.2 

0.38 270.2 

Average 78.2 0.53 350.6 
Maximum 97.8 1.02 570.1 
Minimum 30.5 0.29 217.3 

Bethlehem Steel Corporation 
Bums Harbor Division 

Monitoring Station 011 Monitoring Summary 

in34 co.005 
co.005 

<0.005 

<go05 

<0.005 

co.005 

<a.005 

co.005 

eo.005 

co.005 

<O.O05 

<0.005 

<0.005 

co.005 

~0.005 
<0.005 
-=0.005 

Cyanide 
(lb/day) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 



Sample FIOW 
Date (MW 

01 -act-96 138.8 
02-&t-98 136.5 
03-06-96 134.6 
04-06-96 130.1 
05-ou-98 125.8 
06-04-98 133.7 
07-ckt-96 125.7 
08-C4-96 138.4 
09-OCt-96 135.8 
1 o-act-96 140.0 
11 -act-98 132.0 
12-act-96 129.9 
13-04-98 132.8 
14-0~~98 128.3 
15-act-98 138.1 
16-04-96 144.4 
17-act-96 141.7 
18-O&98 138.7 
19act-98 132.1 
20-act-98 125.0 
21 -O&96 129.5 
22-06-98 140.2 
23-06-96 135.2 
24-C&96 134.0 
25-O&96 85.0 
2506-98 82.9 
27-&t-96 76.5 
28-06-96 102.8 
29-ou-96 152.7 
30-act-96 125.3 
31 -act-96 125.6 

Ammonia las N) Ammonia Ias N) Cyanide 

0.24 

(lb/day) 
335.9 

289.6 

0.30 334.7 

0.36 415.8 

0.41 479.0 

0.37 410.0 

0.45 518.6 

0.48 567.6 

0.40 417.3 

0.44 514.8 

0.38 424.9 

0.51 325.6 

0.58 739.1 

0.38 398.3 

Average 128.1 0.40 439.4 
Maximum 152.7 0.58 739.1 
Minimum 76.5 0.24 269.6 

Bethlehem Steel Corporation 
Bums Harbor Division 

Outfall 001 Monitoring Summary 

co.005 

<0.005 

co.005 

co.005 

co.005 
eo.005 
<0.005 

Cyanide 
WW 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 


