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BaP 
BSO 
DSCM 
GC 
MeCl 
MS 
PAH 
POM 
SASS 

CD 
CICD 
CIMC 
MR 
NMC 
NPR 
P 
PF 
PIB 

GLOSSARY 

- Benz-a-Pyrene 
- Benzene Soluble Organics 
- Dry Standard Cubic Meters 
- Gas Chromatograph 
- Methylene Chloride 
- Mass Spectrophometer 
- Polynuclear Aromatic Hydrocarbons 
- Polycyclic Organic Matter 
- Source Assessment Sampling System 

SAMPLE LABELING GLOSSARY 

- Module Condensate 
- Impinger Contents 
- Methylene Chloride Impinger Rinse 
- Module Rinse Methylene Chloride 
- MeCl Nozzle Rinse 
- Nozzle Probe/Filter Rinse 
- Combined Probe 
- Filter 
- Probe/Impinger Benzene Rinse 

PICD - Probe/Impinger Condensate 
PR - Probe/Filter Rinse 
V - Vent Rinse 
VB - Benzene Vent Rinse 
VMC - Vent Rinse Methylene Chloride 
XR - XAD-2 Resin 
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1.0 INTRODUCTION 

Dur ing t h e  week o f  J u l y  30 through August 6, 1978, TRW Environ- 
mental Engineer ing D iv i s ion ,  under Contract  No. 68-02-2812, w i t h  the  
Environmental P ro tec t i on  Agency's Emission Measurement Branch, t es ted  a 
b a t t e r y  o f  coke ovens a t  U.S. S t e e l ' s  C la i r t on ,  Pennsylvania p lan t .  The 
purpose o f  t h i s  sampling was two- fo ld :  
w i t h  emissions o f  p o l y c y c l i c  o rgan ic  mat te r  from tops ide  leaks and 2 )  t o  
v e r i f y  t h a t  a reduc t i on  i n  v i s i b l e  tops ide  emissions would r e s u l t  i n  an 
emissions reduc t i on  o f  p o l y c y c l i c  organic  m a t e r i a l .  

Sampling was conducted i n  o rder  t o  determine the  emission r a t e  
(mg/min) o f  p o l l u t a n t s  f rom a s imulated coke oven tops ide  leak;  two 
d i f f e r e n t  s i z e  leaks were tested.  
samples were taken from b a t t e r y  tops ide.  
mod i fy ing  an oven p o r t  l i d  t o  i n c l u d e  a vent tube which u t i l i z e d  a b a l l  
va lve  f o r  c o n t r o l l i n g  t h e  leak  ra te .  Samples were c o l l e c t e d  by p l a c i n g  
t h e  nozz le o f  t h e  sampling t r a i n  probe d i r e c t l y  above t h e  vent  tube. 
P o l l u t i o n  emission r a t e s  were determined f o r  Benzene Soluble Organics 
(BSO), P o l y c y c l i c  Organic Ma t te r  (POM), and Benz-a-Pyrene (BaP); determi-  
n a t i o n  o f  a Benzene emission r a t e  was attempted b u t  was n o t  successfu l .  

1) t o  p rov ide  data associated 

I n  add i t i on ,  background ambient 
The leaks were s imulated by 

1 
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2.0 SUMMARY 

Dur ing t h e  week o f  t e s t i n g  a t  t h e  C l a i r t o n  Coke Works, seven sam- 

I n  a d d i t i o n ,  two ambient a i r  samples were taken a t  t h e  
p l e s  o f  BSO/POM were taken from t h e  s imulated oven leaks on B a t t e r y  
Number 1. 
b a t t e r y  tops ide  t o  p rov ide  i n f o r m a t i o n  on t h e  background p o l l u t a n t  
l e v e l .  
l a r g e  l eak  (approximately a t h r e e  t o  s i x - f o o t  v i s i b l e  plume) o r  a small 
l e a k  (approximately a one- foot  v i s i b l e  plume). Tests one through f o u r  
were taken du r ing  a l a r g e  l eak  w h i l e  t e s t s  f i v e  through seven were taken 
du r ing  a smal l  leak.  
s imulated leaks were taken du r ing  t h e  t e s t  program f o r  EPA by U.S. Steel  
personnel; these photographs are  on f i l e  a t  the  EPA. A l l  sampling was 
done on t h e  number one coke oven b a t t e r y  a t  the C l a i r t o n  P lan t .  
o rder  t o  minimize problems w i t h  t a k i n g  t h e  sampling equipment onto t h e  
h o t  b a t t e r y  tops ide,  t h e  ovens c l o s e s t  t o  the  p i n i o n  wa l l  were se lec ted  
f o r  t e s t i n g .  I n  a l l  cases, t h e  oven l i d  c l o s e s t  t o  t h e  push s ide  o f  the  
b a t t e r y  was used. Sampling was begun between t h e  f i r s t  and second hours 
a f t e r  t h e  oven was charged. The ambient samples were taken on b a t t e r y  
tops ide  pas t  the  p i n i o n  w a l l  ( i . e . ,  between oven A-1,  and the  end o f  the 
b a t t e r y ) ;  t h i s  p o s i t i o n  was approx imate ly  40 f e e t  from t h e  s imulated 
leak.  A more d e t a i l e d  d iscuss ion  o f  the  sampling l o c a t i o n s  i s  presented 
i n  Sect ion 5. 

sampling. I n  o rder  t o  ob ta in  comparable BSO/POM data, a common nozzle 
was used so t h a t  bo th  t r a i n s  c o u l d  s imul taneously  sample t h e  same l e a k  
The sampling ra tes  were ad jus ted  so t h a t  approximately h a l f  o f  the  l e a k  
went t o  each t r a i n .  
Sampling System (SASS); SASS t r a i n s  were used i n  o rder  t o  o b t a i n  a h i g h  
sample ra te .  

Dur ing each run  t h e  s imu la ted  l eak  was ad jus ted  t o  g i v e  e i t h e r  a 

Photographs o f  t h e  sampling apparatus and t h e  

I n  

A Summary o f  Resu l ts  a re  shown i n  Table 2.1. 
Separate sampling t r a i n s  were used f o r  the BSO and t h e  POM/BaP 

Both t r a i n s  were o f  a mod i f ied  Source Assessment 

2 
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The BSO f rac t ion  was passed through a dry impinger i n t o  a f i l t e r  a t  
125OF. The f i l t e r  and first impinger contents were extracted w i t h  
benzene; the ex t rac t  was dried and the  BSO determined gravimetrically. 
The filtered gas flow proceeded through three more impingers containing 
water and f i n a l l y  through s i l i c a  gel before being measured a t  the meter 
box. 
weighed. 

The POM/BaP f rac t ion  was collected on a f i l t e r  a t  125OF and a sol id  
adsorbent resin (XAD-2) which were both extracted with methylene chloride 
(MeC1). The gas then passed through a series of impingers containing 
water and s i l i c a  gel before being measured on the gas meter. The re- 
covered water was extracted w i t h  MeC1. 
Gas Chromatograph/Mass Spectrometer (GC/MS) - by TRW's West Coast Ana- 
l y t i ca l  Department. 
Triangle Park location by t h i n  layer  chromatography/fluorescence. Only 
runs 4 ,  7 and 7A were analyzed f o r  POM/BaP. For the remaining runs the 
samples were extracted and the ex t r ac t  retained fo r  possible future 
analysis .  

I t  was analyzed on-si te  f o r  benzene w i t h  a gas chromatograph. The 
benzene r e su l t s  a re  missing from this report since i t  was determined 
t h a t  the h i g h  concentrations of the vo la t i l e  organic matter present i n  
the sample made the determination o f  benzene impossible. The gas chro- 
matography column u t i l i zed  i n  the f i e l d  on the integrated bag sample d i d  
not perform an adequate separation of benzene from the in te r fe r ing  
compounds. 

The impingers were extracted w i t h  benzene which was dried and 

POM analysis was conducted on a 

The BaP analysis  was conducted a t  the EPA's Research 

An integrated bag was taken after the f i l ter  from the BSO stream. 
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3.0 DISCUSSION OF RESULTS 

Upon a r r iva l  a t  the plant  the van was s e t  up next t o  the coke 
ovens. Generators were rented i n  order t o  provide power f o r  the  SASS 

t r a i n s .  The o r i f i c e  p la te  
(Section 6 )  i n  the  vent pipe not only caused a flow r e s t r i c t i o n  b u t  a l so  
provided a f l a t  surface on which  t a r  formed a viscous layer  resu l t ing  in  
complete plugging of the vent i n  a shor t  period of time. The o r i f i c e  
p la te  was removed and a la rger  s teadier  flow resul ted.  All t e s t s  were 
conducted without an o r i f i c e  p l a t e .  Prior t o  the f i rs t  r u n  a problem 
was encountered with plugging of the  leak vent which seemed t o  be caused 
by pa r t i c l e s  of coal f i nes .  A new vent was placed on the  l i d  and the 
f i r s t  t e s t  conducted. 
during the t e s t ,  the  flow appeared t o  be somewhat r e s t r i c t ed .  
determination was made t h a t  this problem of flow re s t r i c t ion  due t o  coal 
f ines  would occur only d u r i n g  the  f i r s t  hour of t e s t ing ,  therefore  
subsequent t e s t s  were begun one hour a f t e r  oven charging. 
plugging of the vent i s  re f lec ted  i n  the resu l t s .  The f i r s t  t e s t  was of 
longer duration (24  minutes) and collected less  mass than the subsequent 
t e s t s  a t  the large leak r a t e .  
and three more complete t e s t s  were conducted. 
probe nozzle was placed one half  inch above the vent o u t l e t  t o  permit 
visual monitoring of the leak. 
plugging o f  the vent did not occur d u r i n g  the t e s t s  runs. 

the BSO t r a i n  used a common nozzle which was placed above the 
simulated leak. 
t e s t  was i n i t i a t e d .  

The vent pipe was placed on an oven l i d .  

Although the leak vent d i d  n o t  t o t a l l y  plug 
The 

The par t ia l  

The f i r s t  t e s t  was considered an experiment 
During the sampling the 

The observation of the leak assured t h a t  

SASS t r a i n s  were used t o  c o l l e c t  the sample. The POM/BaP t r a i n  and 

After a photograph of the leak was taken, the 
The pumping r a t e  was adjusted so t h a t  each t r a i n  

6 



sampled an equal amount and t h e  e n t i r e  leak  was captured. The t e s t s  
were o f  a s h o r t  du ra t i on  due t o  t h e  p lugg ing  o f  t h e  f i l t e r s  on each 
t r a i n .  The runs were d iscont inued when t h e  f i l t e r s  were overloaded. 
The f l o w  r a t e s  were adjusted by t i m i n g  t h e  volume and observing the 
meter o r i f i c e  pressure d i f f e r e n t i a l .  Th i s  was n o t  an accurate process; 
there fore ,  t h e  volumes c o l l e c t e d  were n o t  e x a c t l y  equal. 
ad jus ted  t h e  l e a k  was a coarse b a l l  va l ve  which o n l y  permi t ted  approx- 
i m a t e l y  t h e  des i red  l eak  ra te .  The v a r i a b i l i t y  i n  t h e  leak  r a t e  accounted 
f o r  t h e  d i f f e r e n t  sampling times. 

du r ing  r u n  3 i n  t h e  BSO t r a i n .  
volume and mass co l l ec ted .  
f a c t o r  o f  four .  
were bo th  low volumes and t h i s  type  o f  var iance i n  f l o w  r a t e  cou ld  
e a s i l y  have r e s u l t e d  from t h e  f l o w  approximat ing method. 

however, du r ing  t h e  f i r s t  attempted leak  check i t  was found t o  be 
f r e e z i n g  t h e  impingers a t  the  t i p s  and causing plugging. 
s u b s t i t u t e d  and used i n  a l l  t h e  tes ts .  

The ambient t r a i n s  were operated approximately 40 f e e t  away from 
t h e  oven l i d s .  The ambient t e s t  runs were s t a r t e d  be fore  t h e  BSO/POM 
t e s t s  and were stopped a f t e r  t h e  sampling. Dura t ion  and volume sampled 
were g rea te r  than t h e  l i d  leak  t e s t s  i n  an at tempt t o  produce a measureable 
sampl e. 

recovered samples were t ranspor ted  t o  TRW's west coast f a c i l i t i e s  where 
t h e  s p l i t t i n g ,  combining, e x t r a c t i o n  and ana lys i s  took place. MeCl was 
used t o  r i n s e  t h e  sampling equipment as w e l l  as f o r  t h e  e x t r a c t i o n  o f  
t h e  POM t r a i n  f i l t e r  and Resin. 
ana lys i s  a r e  conta ined i n  Appendix B. Only samples 4, 7 and 7A were 
analyzed f o r  POM/BaP. The sample s p l i t s  o f  these samples were sent  t o  
EPA a t  Research T r i a n g l e  Park, Nor th  Caro l ina.  Where t h i n  l a y e r  chromato- 
graphy /spectroscopy f o r  Benz-a-Pyrene ana lys i s  were performed. These 
r e s u l t s  a r e  l i s t e d  i n  Appendix B. F o r  a l l  o the r  runs t h e  samples were 
ex t rac ted  and t h e  e x t r a c t  r e t a i n e d  f o r  poss ib le  f u t u r e  ana lys is .  

The va lve t h a t  

The f i l t e r  was placed on t h e  wrong s ide  o f  the  suppor t ing screen 

The sample volumes o f  r u n  4 d isagree by a 
No apparent reason i s  known f o r  t h i s  o the r  than they 

Th is  accounts f o r  t h e  l a r g e  sampling 

Methylene c h l o r i d e  was t o  have been used as an impinger so lvent ,  

Water was 

Immediately f o l l o w i n g  each t e s t  t h e  samples were recovered. The 

The complete r e s u l t s  o f  the  GC/MS 
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During  tes t ing,  an integrated bag was collected from the BSO t r a in  
a f t e r  the f i l t e r .  T h i s  bag was analyzed on s i t e  fo r  benzene u t i l i z ing  
an OV-101 column on a dua l  flame ionization detector gas chromatograph. 
The resulting chromatogram displayed numerous peaks in  the retention 
time frame o f  benzene. These peaks made i t  impossible t o  discern which 
peak was benzene o r  i f  benzene was masked by the interfering peaks. 
Although d i f f e ren t  column conditions were attempted, the high concentrations 
of vo la t i l e  organic matter present i n  the sample rendered separation 
impossible. No benzene re su l t s  a r e  presented here. 

Multiple extractions were performed on the BSO samples ( f i l t e r )  t o  
determine the eff ic iency of the f i r s t  and subsequent extractions.  
average of the f i r s t  extractions were 98.8% of the to t a l  with the remaining 
1.2% present in  the second extract ion.  
fo r  the th i rd  extraction. 
Multiple extract ions w i t h  Methylene chloride were conducted on f i l t e r s  
and resins  fo r  several POM samples i n  order t o  determine the eff ic iency 
of extraction. The f i r s t  extract ion contained 99.9% of the measurable 
POMs and the second ex t rac t  the remaining 0.1%. The t h i r d  extractions 
were below detection l imi t s .  Furthermore, cyclohexane extractions were 
conducted on several samples a f t e r  the MeCl extract ion t o  determine the 
eff ic iency of the MeCl extract ion.  The BaP cyclohexane extractions were 
below the detection 1 imi ts .  

The 

No weight gains were recorded 
Complete r e su l t s  a re  l i s t e d  i n  Appendix B .  
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4.0 PROCESS DESCRIPTION 

Battery 1 i s  one of three b a t t e r i e s  (1, 2 ,  3) of a coke oven oper- 
a t ing f a c i l i t y  located a t  the Clairton works. 
parameters of Battery 1. 

average gross coking time was 18 hours. 
r a t e s  fo r  each day of testing. 
by U.S. Stee l )  f o r  each day of t e s t ing .  

Table 1 l i s t s  design 

During the t e s t ing ,  Battery 1 was operated in a normal manner. The 
Table 2 l i s t s  the production 

Table 3 l i s t s  coal analyses (conducted 
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TABLE I 

COKE OVEN BATTERY DESCRIPTION’ 

Type 

Number o f  ovens 
Date o f  i n i t i a l  ope ra t i on  
Date o f  l a s t  pad up r e b u i l d  
Approximate oven w id th  (average) 
Approximate oven h e i g h t  ( f l o o r  t o  r o o f )  
Approximate oven l e n g t h  (between doors) 
Free space above coal  
Ca lcu la ted  capac i t y  (cub ic  f o o t  coa l )  
Charging holes 
Charging ho le  diameter 
Number o f  c o l l e c t i n g  mains 
Type o f  oven doors 
Type o f  charg ing 

W i  l p u t t e  

64 
1918 
1955 

18.5 inches 
11 f e e t  10 inches 
37 f e e t  4 inches 
13 inches 

626 
4 per  oven 

2 
18 inches 

s e l f - s e a l i n g  
g r a v i t y  feed stage charging 

1 
In format ion f rom l e t t e r  o f  September 6, 1974 from John G. Munson, 
Ass i s tan t  t o  V ice Pres ident  o f  U S .  S tee l ,  t o  Reid Iversen, EPA. 
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Date 

8/1/78 
8/2/78 
8/3/78 
8/4/78 
8/5/78 

TABLE 2 

PRODUCT INFORMATION 

1 
Ovens Charged Per Day 

81  
83 
73 
a3 
82 

Gross Coking Time (hrs) 

19.0 
18.5 
21.0 
18.5 
18.7 

19.1 

- 

1 
Information from le t ter  of September 18, 1978 from R.J. Weiskircher 
of U.S. Steel  t o  C.E .  Riley,  U.S .  EPA. 
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5.0 LOCATION OF SAMPLING POINTS 

A l l  sampling p o i n t s  were l o c a t e d  on t h e  tops ide  o f  t h e  number one 
The oven charg ing p o r t  c loses t  

One end o f  t h e  oven b a t t e r y  
coke oven b a t t e r y  a t  t h e  C l a i r t o n  Works. 
t o  t h e  push s ide  was chosen f o r  sampling. 
was chosen because i t  would l e a s t  d i s t u r b  t h e  normal opera t ion  o f  t h e  

charg ing t r o l l e y .  
depending upon t h e  d a i l y  charging sequence. The ambient samples were 
taken from tops ide  a t  a l o c a t i o n  pas t  t h e  p i n i o n  wa l l .  
schematic o f  t h e  b a t t e r y  tops ide  i n d i c a t i n g  t h e  sampling l oca t i ons .  

A l l  samples were taken f rom ovens AI through A,, 

F igu re  5.1 i s  a 

13 
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FIGURE 5.1 : BATTERY 1 (TOPSIDE VIEW) 
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6.0 TEST PROCEDURES 

Dur ing t h e  t e s t i n g ,  t h e  oven was charged w i t h  t h e  overhead t r o l l e y  
and t h e  l i d s  rep laced and sealed by U.S. Steel  personnel; a specia l  l i d  
mod i f i ed  w i t h  a va lve  and vent  p i p e  was rep laced on one of t h e  oven 
p o r t s  (see F igu re  6.1). A f t e r  t h e  l i d s  had been sealed, a s imulated 
l e a k  was attempted a t  t h e  des i red  plume length.  
i n  t h e  vent  forming a v iscous substance; consequently, t h e  plume was 
moni tored cont inuous ly  t o  assure c logg ing  o f  the  vent  d i d  n o t  occur. 
Once t h e  plume was determined t o  be t h e  c o r r e c t  s ize,  t h e  nozz le  was 
p laced over t h e  vent  and t h e  sampling t r a i n s  were s ta r ted .  
sampling, t h e  vent  was v i s u a l l y  moni tored cont inuous ly  t o  assure t h a t  
t h e  sampling r a t e  was s u f f i c i e n t  t o  assure t o t a l  capture o f  t h e  leak.  
Sampling was cont inued u n t i l  p lugg ing  i n  t h e  vent  occurred o r  u n t i l  the  

l oad ing  on t h e  sample t r a i n  f i l t e r  caused an excessive decrease i n  the  
sampling r a t e .  The sampling r a t e s  o f  t h e  BSO and POM sampling systems 
were evenly  maintained i n  order  t o  evenly  s p l i t  t h e  sample between t h e  
two t r a i n s .  

The sampling was conducted i n  accordance w i t h  t h e  d r a f t  methods-- 
Determinat ion o f  Benz-a-Pyrene Emissions from S ta t i ona ry  Sources and 
Determinat ion o f  Benzene Soluble Organics. Both o f  these methods were 
supp l ied  by EPA and bo th  a r e  d r a f t  procedures. Several except ions t o  
t h e  procedures o f  these Methods were made. SASS sampling t r a i n s  were 
s u b s t i t u t e d  f o r  t h e  r e g u l a r  Method 5 t r a i n s  and t h e  two sampling t r a i n s  
shared a common nozz le (see F igu re  6.2). The ambient a i r  sampling 
system was a Method 5 t r a i n  mod i f i ed  t o  accept t h e  XAD-2 adsorbing 
module; no nozz le  was used f o r  t h i s  t r a i n .  Methylene c h l o r i d e  was n o t  
used i n  t h e  impingers because o f  a problem i n  f r e e z i n g  due t o  t h e  heat  
l o s s  i nhe ren t  i n  v o l a t i l e  o rgan ic  compounds. 
t h e  f i r s t  run.  

Condensation occurred 

Dur ing 

Th is  was determined du r ing  
Subsequent impinger f r a c t i o n s  used water  as a c o l l e c t i o n  

1 5  



medium. Methylene chloride was used fo r  cleanup and extract ion of the 
POM t r a i n  i n  l ieu of cyclohexane. 

A1 1 the components used were standard source assessment sampling system 
(SASS) par t s .  A simulated leak was created by the pressure i n  the oven 
flowing through the valve t o  the atmosphere. 
the leak a nozzle comnon t o  both  t r a i n s  was positioned over the leak. 
The nozzle was not connected b u t  jus t  positioned over the leak. The 
t r a i n ' s  pumps were adjusted t o  provide approximately half the leak t o  
each sample t r a i n .  Some excess a i r  was a l so  sampled t o  insure a l l  o f  
the vent gases were captured. 
a t  125OF f o r  the BaP/POM t r a i n  while only the probe was heated t o  100°F 
f o r  the  BSO t r a i n .  The BaP/POM t r a i n  f i l t e r e d  the sample t o  remove the 
pa r t i cu la t e  matter. The non-particulate gases were then col lected by 
passing the gas sample through an XAD-2 absorbent resin maintained a t  
7O-9O0F. 
remaining moisture pr ior  t o  the pumps and the gas flow meters. 
BSO t r a i n  col lected the pa r t i cu la t e  i n  the f i r s t  impinger and on the 
f i l t e r .  A dry impinger was placed p r io r  t o  the f i l t e r  i n  order t o  
minimize p l u g g i n g .  During the sampling, an integrated Tedlar bag was 
taken a f t e r  the impingers b u t  before the s i l i c a  gel on the  BaP/POM 
t r a i n .  A sample iden t i f i ca t ion  log is contained i n  Appendix C. This 
log l i s t s  each sample f rac t ion  and the solvent used i n  clean u p  and 
recovery. They a r e  generally shown i n  the following tab le .  The GC/MS 
analysis  was performed according t o  the procedures outlined i n  Analysis 
of Polynuclear Aromatic Hydrocarbons from Coke Oven Effluents by R .  E .  
Beimar, September, 1978 (EPA report 78-CKO-12). The Column u t i l i zed  was 
a Dexel 300 packed column f o r  the separation of POMS! 

The basic  sample t r a i n  components a r e  diagrammed i n  Figure 6.3. 

After v isua l ly  measuring 

The probe and heated oven were maintained 

Cooled impingers and s i l i c a  gel were used t o  c o l l e c t  the 
The 
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Field Recovery o f  BSO T r a i n  

F i  1 ter  

Impi ngers 1 

Component Recovery Steps 

Probe, Knock-out Impinger, F i l t e r  Housing Condensate .collected 
Acetone Rinse 
Benzene Rinse 

Collected 

Condensate col lected 
Acetone Rinse 
Benzene Rinse 

Field Recovery o f  BSO/BaP Trains 
(Common Components) 

Cornponen t 

Vent Pipe 

Common Nozzle 

Field Recovery o f  BaP Train 

Component 

Probe, Front o f  F i l t e r  Holder 

F i  1 ter  

XAD-2 Resin 

Back o f  F i l t e r  Holder and Module 

1 Impingers 

Recovery Steps 

Methylene Chloride Rinse 
Benzene Rinse 

Methylene Chloride Rinse 
Benzene Rinse 

Recovery Steps 

Methylene Chloride Rinse 

Collected 

Coll ected 

Condensate Collected 
Methylene Chloride Rinse 

Condensate Coll ected 
Acetone Rinse 
Methylene Chloride Rinse 

'Some Irnpingers contained act ivated charcoal which was n o t  recovered 
a f t e r  each test. The same i s  true o f  the s i l i c a  gel. 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1; I 20 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
'I 
I 
I 
I 

IQ 
I 

Laboratory  Sample Preparat ion 
(BaP/BSO Common F rac t i ons )  

1 
1 

1. Nozzle - Methylene Ch lo r ide  Rinse - S p l i t  
Benzene Rinse - S p l i t  

2. Vent - Methylene Ch lor ide  Rinse Split (A,B,C) 
Benzene Rinse 

Laboratory  Sample Prepara t ion  
(BSO F rac t i ons )  

1. Nozzle Benzene Rinse3, Probe, and 
Knock-out Impinger Benzene Rinse 
and Nozzle Methylene C h r l o r i d e  F r a c t i o n  

Probe Knock-out Impinger Acetone Rinse - S p l i t  (D,E) 

Combined and S p l i t 4  (D,E) 2 

2. 

3. F i l t e r  Benzene E x t r a c t i o n  and S p l i t  (D,E) 

4. 

5. 

6. 

7. 

Impinger L i q u i d  - S p l i t  (D,E) 

Impinger Acetone Rinse - S p l i t  (D,E) 

Impinger Benzene Rinse - S p l i t  (D,E) 

Knock-out Impinger Condensate - None i n  most cases 

'The r i n s e s  s p l i t  i n  a r a t i o  t o  correspond t o  the  sampled gas volumes o f  

2Nozzle f r a c t i o n  (Methylene Ch lo r ide )  a f t e r  be ing brought  t o  dryness 

3Nozzle f r a c t i o n  der ived  f rom t h e  BaP/BSO common f r a c t i o n s .  

4The samples were s p l i t  i n  h a l f .  

t h e  BaP/BSO t r a i n s  f o r  each t e s t .  

and re -ex t rac ted  w i t h  Benzene. 

The "D" f r a c t i o n s  were d r i e d  and 
weighted g r a v i m e t r i c a l l y  by TRW. 
and from EPA t o  U. S. Stee l .  

The "E" f r a c t i o n s  were sent t o  EPA 

21 



*l. 

- 
*2. 

*3. 

*4. 

*5. 

6. 

7. 

Laboratory Sample Preparat ion (cont inued) 
(BaP/POM Sample F rac t i ons )  

I 
I 
I 
I 
I 

5 Nozzle - Methylene Ch lor ide  Rinse 

Probe F r o n t  o f  F i l t e r  Holder Methylene Ch lor ide  Rinse 

F i l t e r  - F i r s t  Methylene Ch lo r ide  E x t r a c t i o n  and S p l i t  (A,B,C) 
- Second Methylene Ch lo r ide  E x t r a c t i o n  and S p l i t  (A,B,C) 
- T h i r d  Cyclohexane E x t r a c t i o n  and S p l i t  (A,B,C) 

Combined and Split6(A,B,C) 

XAD-2 Resin - F i r s t  Methylene Ch lo r ide  E x t r a c t i o n  and S p l i t  (A,B,C) 1 - Second Methylene Ch lo r ide  E x t r a c t i o n  and S p l i t  (A,B,C) 
- T h i r d  Cyclohexane Ch lor ide  E x t r a c t i o n  and S p l i t  

(A,B,C) I 
1 Module Condensate - Cyclohexane E x t r a c t i o n  and S p l i t  (A,B,C) 

Module Back o f  F i l t e r  Holder - Methylene Ch lor ide  Rinse and S p l i t  
(A,B,C) I 
Impinger L i q u i d  Cyclohexane E x t r a c t i o n  and S p l i t  (A,B,C) 

Impinger Rinse Acetone Rinse I 
I 

Combined and S p l i t  (A,B,C) 
Methylene Ch lo r ide  Rinse 

5From BaP/BSO common f r a c t i o n s .  I 
60'A" which was h a l f  o f  the  volume was a l i quo ted  and GC/MS'd by TRW 

(see no te  *.) 
"B" which was a ouar te r  o f  t h e  volume was sent t o  EPA. I 
"C"  which was a quar te r  o f  t h e  volume was re ta ined.  

t h e  sampling t r a i n  were combined, except  t h e  samples der ived  from the  
impingers,  t o  p rov ide  a s o l u t i o n  f o r  GC/MS ana lys is .  GC/MS was used 
f o r  runs BaP4, BaP7, and BaP 7A, t h e  r e s u l t s  a r e  repor ted.  
from t h e  o the r  runs were kept  b u t  n o t  analyzed. 

*Equal a l i q u o t s  f rom t h e  "A" f r a c t i o n s  o f  the  s p l i t  f o r  each sec t i on  o f  I 
I Samples 

I 
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APPENDIX A 

COMPLETE RESULTS AND SAMPLE CALCULATIONS 



Sample Calculations. 
Polyclcl ic  Organic Material (Table 2.2) 

1 .  (ex.)  Total Weight (mg of Dibenzofuran, Run 4 

45.4 pg X 1582 ml X mg = 71.8 mg - - 
ml 1000 llg 

Where: 45.4 Ug = GC/MS Analysis of Composite Sample Fraction of 
ml BAP-4 from S m i t h  Report 

1582 ml = Total Sample Volume of BAP-4 

~ 

2. (ex.) Emission Rate ( m g / m i n . )  o f  Dibenzofuran, Run 4 

= 71.8 mg = 7.18 mg/min. 
10 min. 

Where: 71.8 mg = Total Weight o f  Dibenzofuran 

10 min. = Total Run Time 

Summary of Results (Table 2.11 

3. (ex.)  POM Emission Rate ( m g / m i n ) ,  Run 4 

= 1383.4 pg X 1582 ml = 218.85 mg/min 
ml 10 min. 

Where: 1383.4~9 = Total w e i g h t  o f  const i tuents  i n  BAP-4 Run (see 
m l  Table 4.1: GC/MS Analysis - Smith Report) 

1582 ml = Total Sample Volume of BAP-4 Run 

10 min .  = Total Run Time of BAP-4 

4. (ex . )  BAP Emission Rate (mg/min.), Run 4 

= 35.83 mg = 3.58 mg/min. 
10 m i n .  

Where 35.83 mg = Total mass of f rac t ions  from BAP-4 Run (see Clairton 
Coke Oven Samples Benz-a-Pyrene Analysis - Rogers 
Report) 

10 min = Total Run Time of BAP-4 

5. ( ex . )  BSO Emission Rate (mg/min.) of Run 4 

X 1000 my = 202.25 mg/min. 1.618 9 
8 m i n .  9 

Where: 1.618 g = Total Mass of BS3-4 fractions from Gravimetric 
Analysis in  Smith's Report: 



Sample Calculation (continued) 

Fraction Mass (Grams) 

BSO-4-PF (First F i l t e r  Extraction) 0.8687 

BSO-4-PF (Second F i l t e r  Extraction) 0.01 08 

BSO-4-CICD Impinger Condensate 0.0117 

BSO-4-CIA Impinger Acetone Rinse 0.0059 

BSO-4-PIA Probe Acetone Rinse 0.71 51 

BSO-4-CIB Impinger Benzene Rinse 0.0011 

BSO-4-PIB Probe Benzene Rinse 0.0047 

1.618 Grams - Total BSO-4 Mass - 

8 m i n .  = Total r u n  time o f  850-4 
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TECHNICAL DIRECTIVE 

PREPARATION OF BAP/POM AND BSO SAMPLES 
CLAIRTON COKE WORKS 

The at tached schedule o u t l i n e s  t h e  s p e c i f i c  d e t a i l s  o f  how each 
sample c o l l e c t e d  a t  t h e  C l a i r t o n  Coke Works i s  t o  be prepared and s p l i t  

f o r  ana lys i s .  The schedule i s  d e t a i l e d  as fo l l ows :  

I. 
11. 
111. 
I V .  
V .  
V I .  
V I I .  
V I I I .  
I X .  

X.  
X I .  
X I I .  

S p l i t t i n g  nozz l  e/vent samples. 
Combining nozzle/probe r i n s e  samples f o r  BAP. 
BAP sample p repara t i on  and s p l i t t i n g .  
Combining BAP sample f r a c t i o n s .  
Re-ex t rac t ion  o f  f i l t e r  and r e s i n  w i t h  cyclohexane. 
Combining BSO probe/nozzle samples. 
S p l i t t i n g  BSO sample f r a c t i o n s .  
L i s t  of samples 
L i s t  o f  samples 
Corp. 
L i s t  o f  samples 
L i s t  o f  samples 
L i s t  o f  samples 
date. 

t o  be sent t o  EPA f o r  TLC ana lys is .  
t o  be sent t o  EPA f o r  t r a n s m i t t a l  t o  U.S. Steel  

f o r  GC/MS ana lys is .  
f o r  BSO ana lys is .  
t o  be re ta ined  f o r  poss ib le  ana lys is  a t  a f u t u r e  

E: 
P r i o r  t o  conduct ing t h i s  work, b lank run  ana lys i s  were conducted on MeCL, 

cyclohexane and benzene t o  assure contaminat ion was n o t  present.  
1. 

i n d i c a t e d  f r a c t i o n s  s ince  s p l i t  samples w i l l  be recombined be fore  ana lys is  
i s  conducted. 

2. Assure t h a t  samples a r e  homogeneous p r i o r  t o  s p l i t t i n g .  Use 
u l t r a s o n i c  a g i t a t i o n  i f  necessary. 

Assure t h a t  s p l i t t i n g  o f  the  samples i s  done accu ra te l y  t o  t h e  
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3. Prepare POM/BAP samples according to procedures outlined in 

the draft test method for BAP except that methylene chloride shall be 

used instead of cyclohexane (filter and solid resin extraction). 

. 4. Prepare and analyze BSO samples according to procedures 

outlined in the draft test method for benzene soluble organics. 

5.  Extract filter and resin according to procedures established 

in the BAP method, paragraph 4.3, except that methylene chloride, in 

lieu of cyclohexane. is to be used. Split the methylene chloride 

extract; retain the filter and solid resin for re-extraction with 

cyclohexane according to the procedures of paragraph 4.3 of the BAP 

method. 

6. Extract the condensate according to the extraction procedures 

of paragraph 4.3.3. of the BSO test method substituting cyclohexane 

for benzene. 

7. 

(Do not filter or bring to dryness). 

Evaporate the sanple to dryness and then redissolve the sample 

Combine this benzene solution as indicated. residue,benzene. 
12 
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APPENDIX B 

LABORATORY RESULTS 
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BSO RESULTS 

~ ~~ 

Run Number *Total  Mass (GR.) Meter Volume (DSCF) 

BSO-1 0.7843 58.74 
BSO-2 1.6997 4.17 
BSO-3 8.8190 37.75 
BSO-4 1.6180 5.24 
BSO-5 0.4578 23.73 
BSO-5AB 0.0093 352.58 
BSO-6 0.7143 25.77 
BSO-7 1.3123 236.84 
BSO-7A 0.0090 21.34 

*The BSO Grams To ta l  Mass i s  t h e  sum o f  the  p a r t i a l  
masses f o r  t h e  separate runs as presented i n  Table 2-1  
Grav imet r ic  Ana lys is  o f  t h e  Smith Report. 
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CLAIRTON COKE OVEN SAMPLES 

I ,  BENZ-a-PYRENE ANALYSIS 

I 
I 
I 
I 
1 
1 
I 

I I 
' I  1 19P 

I - _ .  " 

I 
i 
/ 

?A-XRZ-B ; 

L, 

7A-PF -B I 

7A-PF2-B 
7A - X R I  -B . -  

.: -. 

7A-XR3-B 
7A-MR -B . 'I 

BSO/BaP XRB1-B 
BSO/BaP XRB2-B 
BSO/BaP XRB3-B 

'I 
I 

i 

BuP ng/ml 

10,520 
37,600 

225* 
10,920 

10 
- - _  BMD** 

124,240 

10,640 
71,600 

240 

Received Empty 
Received Empty 

BMD 
87 

72 
43 

BMD 
BMD 
BMD 
BMD 

279 

BMD 
BMD 
BMD 
BMD 

*4-PF2-B was run twice. A 1:l dilution yielded a result o f  225 ng/rnl 
while a 1:200 dilution gave  a result o f  240 ng BaP/ml. 

1 
I **BMD = Below Minimum Detection. For t h i s  case, less t h a n  1@ ng BaP/ml. 



Analysis o f  U.S. Steel ,  
Clairton Works Samples 

Aug. 2. 1979 

bY 
T. R .  Smith 
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I 1.0 INTRODUCTION 

Thls  r e p o r t  represents  t h e  ana lys i s  performed on t h e  samples o r l g i n a t l n g  I from t h e  U.S. Stee l ,  C l a i r t o n  Works. 

Inc luded a r e  t h e  g rav ime t r i c  ana lys i s  r e s u l t s  o f  t h e  benzene so lub le  
The volumes o f  t h e  samples whlch were s p l i t  and combined organics tes ts .  

are a l s o  presented. 
performed and i s  presented i n  t h i s  r e p o r t .  

GC/MS ana lys l s  o f  severa l  comblned samples was a l s o  

I 
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2.0 GRAVIMETRIC ANALYSIS 

The r e s u l t s  of these analyses are compiled i n  Table 2-1. The samples 
were handled i n  t h e  f o l l o w i n g  manner. 

Sample F r a c t i o n  Sample Designat ions BSO Tes t  Method Paragraph 

F i  1 t e r  BSO-X-PF* 4.3.2. (two s i x  hour ex t rac t i ons  

BSO-X-CICD 4.3.3 
were performed) 

BSO-X-PIC0 (cyclohexane was s u b s t i t u t e d  
f o r  benzene) 

1 s t  Impinger (Acetone) BSO-X-CIA 4.3.4 

1 st Impinger (Benzene) BSO-X-CIB 4.3.5 

Probe (Acetone) BSO-X-PIA 

Probe (Benzene) BSO-X-PIB 

Table 2-1 GRAVIMETRIC ANALYSIS 

F F i l t e r  Paper F i r s t  E x t r a c t  Second E x t r a c t  
(grams) (grams 1 

BSO-1 -PF 
BSO-2-PF 
BSO-3-PF 
BSO-4-PF 
BSO-5-PF 
BSO-5AB-PF 
BSO-6-PF 
BSO-7-PF 
BSO-7A-PF 

0.4105 
1.1766 
0.4045 
0.8687 
0.2209 
0.0005 
0.2505 
0.8682 
0.0004 

2 Combined Impinger Condensate ( 1 s t  Impinger Only) 
(grams) 

BSO-2-CICD 
BSO-3-CICD 
BSO-4-CICD 
BSO-5-CICD 
BSD-5-CICD2 
BSO-5AB-CICD 
BSO-6-CICD 

0.0106 
0.0528 
0.0117 
0.0013 
0.0001 
0.0001 
0.0054 

* ( -X - )  Designates sample run  number. 

2 

0.0085 
0.0156 
0.0014 
0.0108 
0.0050 
0.0004 
0.0041 
0.0029 
0.0004 

- 
1 
1 
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I 
I 

Combined Impinger Condensate (contlnued) 
(grams 1 

BSO- 7-CICO 0.0029 
BSO-7A-CICO 0.0019 
BSO-37-CICD 0.0812 
BSO-37A- CICO 0.0142 

- BSO-1-PIC0 0.0019 - Probe/Impinger Condensate 
BSO-6-H20 0.0001 

4 Combined Impinger Rinse/Acetone 

BSO-2-CIA 
BSO-3-C I A 
BSO-4-CIA 
BSO-5-CIA 
BSO-5AB-CIA 
BSO-6-CIA 
BSO-7-CIA 
BSO-7A-CIA 

* 5 ' Probe/Impinger Rinse/Acetone 

BSO-1-PIA 
BSO-2-PIA 
BSC-3-PIA 
BSO-4-PIA 
BSO-5-PIA 
BSO-5AB- PIA 
BSO-6-bIA 
BSO-7-PIA 
BSO-7A-PIA-- 

T- 
t BSO-O-PIAB-1 

' BSO-0-PIAB-2 L 

(grams) 

0.1277 
3.4809 
0.0059 
0.0019 
0.0013 
0.0015 
0.0090 
0.0022 

(grams 1 
0.3390 
0.3213 
3.2108 
0.7151 
0.0042 
0.0032 
0.4326 
0.4125 
0.0013 
0.0026 
0.0013 

3 

* Impinger = Greenburg/Smith Impinger 



Combined Impfnger Rlnse/Benrene 6 
BSO-1 -CIB 
BSO-2-CIB 
BSO-3-CIB 
BSO-4-CIB 
BSO-5-CIB 
BSO-5AB-CIB 
BSO-6-CIB 
BSO-7-C I B  
BSO-7A- CIB 

P 
Probe Impfnger Rlnse/Benzene 

BSO-1-PIB 
850-2- PIB 
BSO-3-PIB 
BSO-4-PIB 
BSO-5-PIB 
BSO-5AB- PIB 
BSO-6- P l B  
BSC-7-PIB 
BSO-7A- PIB 

(grams) 

0.0002 
0.0017 
1 A625 
0.0011 
0.0031 ' 
0.0023 
0.0007 
0.0014 
0.0017 

(grams) 

0.0242 
0.0462 
0.2052 
0.0047 
0.221 3 
0.0015 
0.01 94 
0.0154 
0.0011 

. . 

4 
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3.0 SAMPLE SPLITTING AN0 COMBINATION 
The samples were s p l i t  and combined according t o  techn ica l  d i r e c t i v e  

Number 2. 
as Table 3-1. 

A l i s t i n g  o f  t h e  sample des ignat ion  and volume i s  inc luded 

Table 3-1 Sample Volumes 
Sample Designa t i  on 

BAP-1-NMC (MeC1 Nozzle Rinse) 
BSO-1 -NMC 

BAP-2-NMC 
BSO-2-NMC 
BAP-3-NMC 
BSO-3-NMC 
BAP-4-NMC 
BSO-4-NMC 
BAP-5-NMC 
BAP-5-NMC 
BAP-6-NMC 
BSO-6-NMC 
BAP-7-NMC 
BSO-7-NMC 
BAO-1-PR (Probe Rinse) 
BAP-2-PR 
BAP-3-PR 
BAP-4-PR 

- BAP-5-PR 
BAP-6-PR 
BAP-7-PR 
BAP-5AB-PR 
BAP-7A-PR 
BAP-1-CO (Module Condensate) 
BAP-1-PF1 ( F i l t e r )  
BAP-1-PF2 
BAP-1-PF3 
BAP-2-PF1 

5 

Volume (ml)  
85 
75 
58 
52 
46 
78 

114 
42 
18 
15 
48 
39 
29 
21 

660 

124 
104 
128 
125 
138 
232 

52 
72 

150 
202 1 s t  e x t r a c t i o n  
250 2nd e x t r a c t i o n  
138 3rd  e x t r a c t i o n  
228 



Table 3-1 cont inued 

Sample Designat ion Volume ( m l )  

BAP-5-XR2 (XAD-2 Resin) 196 
BAP-5-XR3 190 
BAP-5AB-XRl 136 
BAP-5AB-XR2 200 
BAP-5AB-XR3 184 
BAP-6-XR1 120 
BAP-6-XR2 188 
BAP-6-XR3 2 00 

BAP-7-XR1 176 
- BAP- 7- XR2 194 
BAP-7-XR3 196 
BAP- 7A-XR1 160 
BAP-7A- XR2 184 
BAP-7A-XR3 190 
BAP-1-MR (MeC1 Module Rinse) 230 

BAP-2-MR 64 
BAP-3-MR 328 
BAP-4-MR 196 
B A P- 5 - MR 484 
BAP-SAB-MR 664 
BAP-6-MR 91 2 
BAP-7-MR 548 
BAP-7A-MR 484 
BAP/BSO-3-VMC (MeC1 Vent Rinse) 260 

BAP/BSO- 7- VMC 136 
BAP/BSO-3-VB (Benzene Vent Rinse) 112 
BAP/BSO-7-VB 90 
BAP-37-CIMC (MeC1 Impinger Rinse) 270 

1 

a 

6 
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1 
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1 
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1 
1 
1 
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1 
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Table 3-1 contlnued 

Sample Des1 gnatlon Volume ( m l )  

BAP-2-PF2 (Probe F i  1 t e r )  244 
BAP-2-PF3 130 
BAP-3- PF1 1 84 
BAP-3- PF2 242 
BAP-3-PF3 116 
BAP-4-PF1 188 
BAP-4-PF2 236 
BAP-4-PF3 184 
BAP-5-Pfl 204 
BAP-5-PF2 204 
BAP-5-PF3 132 
BAP-6-PR 214 
BAP-6-PF2 198 
BAP-6- PF3 236 
BAP-7-Pfl 21 0 
BAP-7- PF2 202 
BAP-7-PF3 214 
BAP-7A- PFl 190 
BAP-7A-PF2 234 
BAP-7A-PF3 226 
BAP-I-XRl ( X A D - 2  Resin)  160 1st ex t rac t ion  
BAP-1-XR2 180 2nd extractlon 
BAP-1-XR3 180 3rd extraction 
BAP-2-XR1 130 
BAP- 2- XR2 194 
BAP-2-XR3 200 
BAP-3-XR1 140 
BAP-3-XR2 174 - 
BAP-3-XR3 186 
BAP-4-XR1 166 
BAP-4-XR2 180 
BAP-4-XR3 190 
BAP-5-XRl 128 

t 

1 



4.0 POLYNUCLEAR AROMATIC HYDROCARBONS 

The GC/MS analysis was performed according to the procedures used 
in “Analysis of Polynuclear Aromatic Hydrocarbons from Coke Oven Effluents” 
by R. G. Beimer, September, 1978 (EPA Report 78-CKO-12). 
are listed in Table 4-1. - 

Table 4-1 GC/MS Analysis 

Naphthalene 
Biphenyl 
Dimethyl naphthalenes 
Acenaphthyl ene 
Di benzofuran 
F1 uorene 
Dimethylbiphenyls 
Dibenzothiophene 
Phenanthrene 
Benzo(h)quinol ine 
Carbanzole 
Methyl phenanthrene 
4H-Cycl openta 
(def)phenanthrene 

Phenylnaphthal ene 
Pyrene 
Fluoranthene 
Benzo( a) f luorene 
Methylpyrenes 
Benzo(ghi )fluoranthene 
Chrysene 
Benzo( a)anthracene 
Terphenyl 
Methylbenzoanthracenes 
Benzothiophene 
Benzopyrenes 
Benzoperylenes 
Dibenzoanthracene 

TOTAL 

M.W. 

128 
154 
156 
152 
168 
166 
182 
184 
178 
179 
167 
192 

190 
204 
202 
202 
216 
216 
226 
228 
228 
230 
242 
240 
242 
276 
278 

8 

BAP 4 
vg/ml 

202.4 
8.6 
6.4 

81.4 
45.4 
51.2 
11.6 
13.4 

236.4 
2.8 

28.4 
21.4 

20.2 
5.8 

97.2 
92.4 
16.8 
29.2 
6.2 
5.4 

94.8 
3.4 

18.6 
11.8 
18.72 
69.4 
15.6 

BAP 7 
u g h 1  

70.4 
1.6 
0.8 

1.0 
28.0 

2.2 

16.2 
15.2 
3.0 
5.2 

33.4 

5.4 

68.8 

The results 

BAP7A 
vglml 

1.8 

0.8 
0.4 

1.4 

1383.4 259.0 4.4 
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APPENDIX C 

F I E L D  DATA SHEETS 
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ACCOUNTABILITY LOG 

CLIENT 

TYPE SAMPLE ( S )  

REMARKS: 

7-FS7- 
.DATE/TIME I ACT1 V ITY I INITIALS 

T ~ A N S P U H I A ~ ~ O N  ANU ENVIRONMENIAL OWRATIONS Of TRW INC 

McLE4N OFFICE. 7 6 0  COLSnlRE DRIVZ. Y c L E A N .  VlHGlNlA 2?101 I7031 893.2wO 

I 
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SMPLE IDENTIFICATICIN LOG 
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APPENDIX D 

TEST LOG 



VI11 FIELD TEST SCHEDULE 

SATURDAY 7/29 

SUNDAY 7/30 

MONDAY 7/31 
TUESDAY 8/1 
WEDNESDAY 8/2 
THURSDAY 8/ 3 
FRIDAY 8/4 

Hartman, McReynolds f l y  t o  P i t t s b u r g .  
drive t o  Pit tsburg.  Arrive on s i t e  approximately 2:OOPM 
and begin set u p  of equipment. 
Set up continues, blank clean u p  on t r a i n s  and prep f o r  
actual tes t ing .  Sunday evening Moore and Wagoner a r r ive  
from West Coast. 
A. M. Safety meeting, P. M. t e s t i ng  preparation 
Test A. M. clean up ,  tes t  P. M. clean up (pre- tes t  runs) 
Test A. M. clean u p ,  tes t  P.  M. clean up 
Test A. M. clean u p ,  t e s t  P .  M. clean up 
Insure a l l  samples a re  taken and catalogued, pack up and 
go home. 

Henry and Carpenter 

Personnel 

Hartman 
Moore 
McReynol ds 
Henry 
Carpenter 
Wagoner 

Team Leader, supervisor,  trouble shooter 
Clean u p  manager, sample accountabili ty,  GC's 

Team members-testing, clean up,  sample recovery, e t c .  
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PROJECT PARTICIPANTS 
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Names 

Gene R i l e y  
Roy Neu l i gh t  
Mike Hartman 
Dave Moor 
Jim McReynolds 
Gary Henry 
C1 ay Carpenter 

Dan Wagoner 
Tyronne Smith 

PROJECT PARTICIPANTS 

Company 

EPA, Durham 
EPA, Durham 

TRW 
TRW 
TRW 
TRW 
TRW 
TRW 
TRW 

Purpose 

P r o j e c t  Coordinator 
Observe Tes t  
Tes t ing  Team Leader 
Tes t ing  
Tes t ing  
Tes t ing  
Tes t ing  
Tes t ing  
Tes t ing  




